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

In the Matter of

CERTAIN FOAM EARPLUGS Investigation No. 337--TA-184

COMMISSION OPINION ON REMEDY, THE PUBLIC INTEREST, AND BONDING

I. Remedy

A general exclusion order prohibiting the entry of all foam earplugs that
infringe claims 1 or 11 of U.S. Letters Patent Re. 29,487 is the appropriate
remedy in this investigation. 1In deciding whether to issue a general
exclusion order as opposed to a limited one, the Commission has traditionally
emphasized the need to balance complainant's interest in obtaining an adequate
remedy against the possible chilling effect on legitimate trade potentially
caused by a general exclusion order. 1/

In this investigation, there is evidence that the U.S. Customs Service
can easily detect infringing earplugs, thus minimizing the potential impact on

legitimate trade. 2/ At the same time, there is evidence that foreign

1/ Certain Airless Paint Spray Pumps and Components Thereof (hereinafter
Spray Pumps), Inv. No. 337-TA-90, USITC Pub. 1199 (Nov. 1981). See also
Certain Caulking Guns, Inv. No. 337-TA-139, USITC Pub. 1507 (March 1984);
Certain Processes for the Manufacture of Skinless Sausage Casings and
Resulting Product, Inv. No. 337-TA-148/169, USITC Pub. 1624 (Dec. 1984).

2/ Comments of the Commission Investigative Attorney Concerning Remedy,
Bonding, and the Public Interest, Inv. No. 337-TA-184 at 10; Complainant's
Brief on Public Interest, Remedy and Bonding at 17-18.
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producers can produce infringing earplugs with minimal investment, 3/ and that
one of the settled respondents is doing business with an importer which has
offered to send samples of foam earplugs to the United States. 4/ 1In
addition, the available evidence indicates that future imports of foam
eafplugs are likely to be infringing, since prior art earplugs do not possess
the benefits of recovery rate and equilibrium pressure that are critical to
the success of the patented earplugs. 5/ In our view, the apparent ease with
which foreign manufacturers could produce infringing earplugs for the U.S.
market, the likelihood that future imports will be infringing, and the
apparent attempt by a respondent to solicit sales in the United States througﬁ
an importer not named in this investigation warrant issuance of a general
exclgsion order.

Under Certain Airless Paint Spray Pumps and Components Thereof (Spray

Pumps), 6/ the Commission established standards for the issuance of a general
exclusion order. 7/ 1In that investigation the Commission required complainant
to prove that there was a widespread pattern of unauthorized use of the
patented invention and that business conditions existed from which one might
reasonably infer that foreign manufacturers other than‘respondents might

attempt to enter the U.S. market with infringing articles. 8/ Although the

3/ FF 239, CX-67 at 7-9, 55.

4/ CX-132 at 31-32; CX-142, FF 248.

5/ ID at 103, FF 110, FF 64, 90, and ID at 98. For insertion into the ear
canal the wearer is instructed to compress the patented earplug so that its
diameter is less than the canal. After insertion, it slowly expands to fill
the canal. Recovery rate is important to allow time for insertion.
Equilibrium rate is important so that the wearer remains comfortable with the
limitation of pressure in his ear.

6/ Inv. No. 337-TA-90, USITC Pub. 1199 (Nov. 1981).

1/ Spray Pumps at 17.

8/ 1d. at 18.



evidence in this investigation does not suggest that there was a past
widespread pattern of unauthorized use of complainant's earplugs, the
available evidence strongly suggests that business conditions exist which will
encourage foreign manufacturers other than the respondents to attempt to enter
the U.S. market with infringing earplugs. Moreover, one respondent in this
investigation has a history of marketing earplugs under different corporate
names 9/ and there is evidence that one of the respondents might attempt to
evade the ihpact of a limited exclusion order by selling through a non-party
importer. 10/ We find that under the facts of this investigation that is

sufficient to warrant the issuance of a general exclusion order.

II. Public Interest

Before issuing an exclusion order, the Commission must consider the
impact of the order "upon the public health and welfare, competitive
conditions in the United States economy, the production of like or directly
competitive articles in the United States, and United States consumers. "
19 U.S.C. § 1337(d). Nothing in the record of this investigation would
indicate that public interest considerations should preclude issuance of a
general exclusion order.

The continued availability of effective hearing protection devices is
important to the health and welfare of U.S. consumers as exposure to excessive

noise has been identified as a serious hazard in the workplace. 11/ However,

complainant has sufficient capacity to meet projected increased demand for its

9/ FF 18, 20-21, 166, and 248.
10/ FF 248.

11/ Occupational Noise Exposure; Hearing Conservation Amendment, 46 Fed. Reg.
4079 (Jan. 16, 1981) (Rationale for Amendment).



earplugs during the period which its patent remains in effect. Moreover,
there are numerous other hearing protection devices available on the
market. 12/ Complainant produces patented earplugs for sale as "E-A-R Plugs”
to its own customers and for sale in bulk to the Siebe-North Company.
Siebe-North packages the earplugs and sells them under the mark
"Deci-Damp." 13/ Due to complainant's supply agreement with Siebe-North,
there will be continued competition from that company with regard to the sale
of patented earplugs. 14/

Finally, we note that the record raises some concerns about the
effectiveness and cleanliness of the foreign-produced earplugs. Poor quality
control and unsanitary production and packaging may cause the imported

earplugs to be a hazard to the U.S. consumers. 15/

III. Bonding

The bond during the Presidential review period is intended to offset any
competitive advantage resulting from the unfair act enjoyed by the persons
benefiting from the importation. 16/ Applying this standard, we determine
that the bond be set at 325 percent of the entered value of the articles
concerned. We arrived at this bond rate by considering the difference in
prices for sale of an infringing product and the sale of the domestic product

when sold in equivalent quantities. 17/

12/ FF 23-24, 184,

13/ FF 84,

14/ FF 184.

15/ CX-138 at 35-36; CX-139 at 25-26; CX-67 at 14-16; FF 232.
16/ S. Rep. No. 1298, 93rd Cong., 2d Sess. 198 (1974).

17/ ID at 85.
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UNITED STAIES INTERNATIONAL TRADE COMMISSION
Nashington, D.C. 20436

In the Matter of
Investigation No. 337-TA-1R4
CERTAIN FOAM EARPLUGS

COMMISSION ACTION AND ORDER
Procedural History

On January 19, 1934, a conmplaint was filed with the Commission by Cabot
Corporation which alleged violation of section 337 of the Tariff Act of 1930
(19 U.S.C. 3 1337) in the importation and sale of certain foam earplugs by
reason of alleged infringement of U.S. Letters Patent No. Re. 29,487 (the '487
patent). The complaint alleged that the proposed respondents' unfair acts and
methods of competition had the effect or tendency to destroy or substantially
injure an industry, efficiently and economically operated, in the United
States. The complainant named as respondents three parties from the Federal
Republic of Gerumany: TECHMED, GmbH (TECHMED), Walter Schleicher (Schleicher),
and Alf~Produkte, GabH (AM). Two Swedish respondents were also named:
Kurosafe Ail (Eurosafe) and Protector AB (Protector). There were three
Japanese respondents--Fujiyama Sangyo (Fujiyama), Inoue MTP (Inoue) and S.S.
frading Co (S.S. Trading). Ltd.--and five from the United States—--Fastern
Safety Equipment Co., Inc. (Eastern Safety), Carleton Management Associlates,
Inc. (Carleton), Tasco Sales Jo.(Tasco), Inc., Safety Direct, Inc.(Safety
Direct), and Swift Labs (Swift). Notice of the investigation was published in

the Federal Register on February 29, 1934 (49 F.R. 7464~65).




On June 7, 1984, the presiding administrative law judge (ALJ) issued an
iaitial determination (ID) (Order No. 8) terminating the investigation with
respect to respondents A, Schleicher, Eastern Safety, and TECHMED based on
settlement agreenents., The ID also terminated respondent Tasco based on a
copy of the Secretary of State for Rhode Island's Certificate of Revocation of
Certificate of Incorporation for Tasco which showed that Tasco was no longer
in business and was thus not an existing entity. The Commission decided not
to review the ID terminating those respondents. 49 F.R. 31731 (August 8,
13384).

On September 24, 1934, the ALJ issued an ID (Order No. 12) terminating
the investigation with respect to respondent S.S. Trading on the basis of a
settlement agreement. The Coumuaission decided not to review the ID. 49 F.R.
46317 (Hovenber 28, 1984),

On Septenber 6, 1934, the Conmnission investigative attorney filed a
notion for entry of default azainst respondents Carleton, Eurosafe, Safety
Direct, Fujiyama, Protector, and Swift. (ilotion No. 1834-12). In his motion,
the investigative attorney stated that those respondents had not filed
responses to the complaint, the notice of investigation, the interrogatories
served by Cabot or the investizative attorney, nor had they appeared at the
prelininary conference or at tihe evidentiary hearing. Comnplainant filed a
response on Septenber 12, 1934, joining the investigative attorney's motion
for default.

The ALJ granted the aotisn for default as part of his ID on violation of
section 337 issued on Novenber 30, 1984. The ID terminated the investigation
with a finding of a violation of section 337 in the iuportation and sale of

certain foam earplugs. Specificallyv, the ALJ found that a violation of
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section 337 exists in the unauthérized importation and sale of certain foam
earplugs which infringe claims 1 and 11 of the '437 patent, the tendency of
which unfair acts is to destroy or substantially injure an industry,
efficiently and economically operated, in the United States. The Conmission
subsequently decided not to review the ID and notice of the Commission's

decision was published in the Federal Register on January 30, 1935. 50 F.R.

4277 (1985).

Action

ilaving reviewed the submissions received on the questions of remedy, the
public interest, and bonding, and the record compiled in this investigation,
the Commission has determined that a general exclusion order should be issued
against foan earplugs that infringe claims 1 or 11 of U.S. letters Patent Re.
29, 437; that the public interest factors enumerated in section 337(d) do not
preclude issuance of this remedy; and that a bond of 325 percent of the
entered value of the articles concerned should be imposed during the
Presidential review period.

Order
Accordingly, it is hereby ORDERED TdHAT--

1. Foanm earplugs that infringe claim 1 or 11 of U.S.
Letters Patent Re. 29,437 are excluded from entry
into the United States except under license of the
patent owner for the remaining term of the patent.

2. The articles ordered to be excluded from entry into
the United States shall be entitled to entry under
bond in the amount of 325 percent of the entered
value of the subject articles from the day after this
order is received by the President pursuant to
subsection (3) of section 337 of the Tariff Act of
1930, and 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 of this action.
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3. The Commission may amend this order in accordance
with the procedures described in section 211.57 of
the Conmission's Rules of Practice and Procedure (19
C.F.R. § 211.57).

4, The Secretary shall serve copies of this Conmission
Action and Order and the Commission Opinion in
support thereof upon each party of record to this
investigation and shall publish notice of this Action
and Order in the Federal Register.

/ ~ -
- . ./,A’I
¢ L

enneth R. Mason
Secretary

By order of the Coumission.

Issued: March 4, 1985
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Washington, D.C.
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In the Matter of

CERTAIN FOAM EARPLUGS Investigation No. 337-TA-184

INITIAL DETERMINATION

Paul J. Luckern, Administrative Law Judge

Pursuant to the Notice of Investigation in this matter (49 Fed. Reg.
7464-65, February 29, 19%4), this is the Administrative Law Judge's Initial
Determination under Rule 210.53 of the Rules of Practice and Procedure of
this Commission, 19 C.F.R. % 210.53. The Administrative Law Judge hereby
determines, after a review of the briefs of the complainant and Commission
investigative attorney and of the record developed at the hearing, that
there is a violation of Section 337 of the Tariff Act of 1930, as amended;i/
in the unauthorized importation into the United States, and in the sale of
certain foam earplugs by reason of alleged infringement of claims |l and 1l
of U.S. Letters Patent re. 29,487 with the tendency to substantially

injure an industry efficiently and economically operated in the United

States.

QUISt/ e 10 73085
l{ 19 U.S.C. -Y:Tf?mh:‘rexgt:asl’mr @acuon 337.
Q3. \\3338
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Tr. - Official Reporter's Transcript

ALJ Exh. - Administrative Law Judge Exhibit
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PROCEDURAL HISTORY

On January 19, 1984, complainant Cabot Corporation (Cabot), 129 High
Street, Boston, Massachusetts, 02110, a Delaware Corporation, filed a
complaint with the U.S. International Trade Commission pursuant to Section
337, which as amended, alleged unfair methods of competition and unfair
acts in the importation into, and sale in, the United States of certain
foam earplugs by reason of alleged infringement of U.S. Letters Patent No.
Re. 29,487 (the '487 patent). The complaint 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 eco-
nomically operated, in the United States. The complaint'requested that the
Commission, after a full investigation, issue a permanent exclusion order
and such other relief as is appropriate based on the facts determined by

the investigation and the authority of the Commission.

Having considered the complaint, the Commission ordered, pursuant to
subsection (b) of § 337, that an investigation be instituted to determine
whether there is a violation of subsection (a) of § 337 in the unlawful
importation of certain foam earplugs, or in their sale, by reason of
alleged infringement of claims 1, 2, 3, 7, 11, 12, 13 and l4 of the '487
patent, the effect or tendency of which is to destroy or substantially
injure an industry, efficiently and economically operated, in the United
States. The Notice of Investigation was issued and published in the
Federal Register on February 29, 1984 (49 Fed. Reg. 7464-65). Although the
\Notice of Investigation recited claims i, 2, 3, 7, 11, 12, 13 and 14 of the
'487 patent, counsel for Cabot at the Prehearing Conference on Sgptember 4,

1984 limited the claims in issue to claims ! and ll. (FF 53).



The following parties were named as respondents in the Notice of

Investigation:

TECHMED GmbH (TECHMED)
Morkenstrasse 9

2000 Hamburyg

Federal Republic of Germany

Walter Schleicher (Schleicher)
Morkenstrasse 9

200V Hamburg

Federal Republic of Germany

AM-Produkte, GmbH (AM)
Ost=Str. 90

2000 Norderstedt

Federal Republic of Germany

Eastern Safety Equipment Co., Inc. (Eastern Safety)
45-17 Pearson Street
Long Island City, New York 11101l

Eurosafe AB (Eurosafe)
Sodra Tullgafan 4 A, S-211
40 Malmo, Sweden.

Protector AB (Protector)
Box 4179, §-203
13 Malmo, Sweden

Fujiyama Sangyo (Fujiyama)
Kiraku Bldg.

Shimizu &

Rita Ku

Nagoya, Aichi Prefecture
Japan

Inoue MIP (Inoue)
2~13-4 Mei Eki Minami
Nakamura Ku

Nagoya Shi

Japan

S.S. Trading Co. Ltd. (§8.S. Trading)
13-7 Kanda Cho

Chigusa=Ku
Nagoya, Aichi Prefecture
Japan



Carleton Management Associates, Inc. (Carieton)
Suite 304

3217 Broadway

Kansas City, Missouri 64111

Tasco Sales Co., Inc. (Tasco)

37 Tripps Lane

East Providence, Rhode Island 02915
Safety Direct, Inc. (Safety Direct)
23 Snider Way

Sparks, Nevada 89431

Swift Labs (Swift)

7415 Varna Avenue
North Hollywood, California 91605

Linda L. May was named as the Commission investigative attorney.

Service of the complaint and of the notice of investigation was
perfected on all of the respondents, with the exception of Safety Direct.

(FF 1).

On February 28, 1984, Chief Administrative Law Judge Donald K. Duvall

was designated as the Presiding Officer for this investigation.

While respondents Eastern Safety, TECHMED, Schleicher and AM entered
formal appearances, only respondent $.S. Trading filed a response to the
complaint and notice of investigation denying exportation of form earplugs
to the United States. Both Cabot and the staff attorney served inter-
rogatories on the respondents. Again, only $.S. Trading responded to these

discovery requests.

In accordance with Order No. 3, issued March 6, 1984, a Preliminary
Conference was held on April &4, 1984. Appearances were made on behalf of
Cabot, respondents TECHMED, Schleicher, AM, Eastern Safety, and the Commis-
sion investigative staff. No appearances were entered for the remaining

respondents.



On April l6, 1984, Cabot filed a motion for default against respond-
ents Carleton, Safety Direct, Eurosafe, Protector and Fujiyama for failing
to answer the complaint and notice of investigation and to appear at the
April 4, 1984 preliminary conference and to answer interrogatories. The
motion was opposed by the Commission investigative attorney. On May 17,
1984, the Administrative Law Judge issued Order No. 6 requiring the non-
appearing respondents to show cause by June 5, 1984 why they should not
be found in default pursuant to Rule 210.21(d). None of these respondents

replied to the order to show cause.

In the spring of 1984, Judge Duvall was relieved as the Administrative
Law Judge in this investigation., Administrative Law Judge Paul J. Luckern

was designated as the judge for the remainder of the investigation.

On June 7, 1984, the Administrative Law Judge issued an initial
determination (Order No. 8) terminating the investigation with respect to
respndents AM, Schleicher, Eastern Safety, TECHMED and Tasco. Termination
as to respondents AM, Schleicher, Eastern Safety and TECHMED was based
upon settlement agreements entered into between Cabot and each of those
respondents, pursuant to 19 C.F.R. § 210.51(c). Termination as to respond-
ent Tasco was based on a copy of the Secretary of State for Rhode Island's
Certificate of Revocation of Certificate of Incorporation for Tasco which
showed that Tasco was no longer in business and was thus not an existing
entity. The Commission declined to review the initial determination

terminating these respondents. (Notice dated August 2, 1984).



On August 1, 1984, the Administrative Law Judge issued an initial
determination (Order No. 9) granting the joint motion to terminate the
investigation with respect to respndent Inoue based upon a settlement
agreement entered into between Cabot and Inoue. On August 30, 1984, the

Commission declined to review the initial determination terminating Inoue.

A prehearing conference was held on September 4, 1984, and a hearing
commenced on September 4, 1984 before the Administrative Law Judge to
determine whether there is a violation of § 337 as outlined in the Notice
of Investigation. Appearances were made by counsel for complainant Cabot.
Stephen L. Sulzer, Esq. was the Commission investigative attorney at the
hearing. No appearances were made by any of the respondents. The hearing

was concluded on September 5, 1984,

Cabot and the Commission investigative attorney waived all objections
under Commission Rule 210.31 except on grounds of relevance to use of third
party depositions as hearing exhibits without sponsoring witnesses. Also
Cabot and the Commission investigative attorney waived all objections to

the authenticity of documentary exhibits.

On September 6, 1984, the Commission investigative attorney filed a
motion for entry of default against respondents Carleton, Eurosafe, Safety
Direct, Fujiyama, Protector, and Swift. (Motion Docket No. 184-12)., In
his motion, the Commission investigative attorney stated that these respond-
ents have not filed responses to the complaint, the Notice of Investigation,
the interrogatories served by Cabot or the Commission investigative attorney,

nor did they appear at the April 4, 1984 preliminary conference nor at the



hearing in this investigation on September 4 and 5,1198A. It was pointed
out that Carleton, Eurosafe, Safety Direct, Protector, and Fujiyama did not
reply to an order to show cause (Order No. 6, issued May 17, 1984) why they
should not be held in default. The Commission investigative attorney
further represented that Swift had advised Cabot's counsel that Swift would
not be participating in the hearing in this case. A letter dated June b,
1984 to the Commission from Roy R. Schmidt, Swift's President, represented
that Swift has no intention now, nor has had in the past, of importing,
exporting, manufacturing or having manufactured for it, under its name or
any other name, foam earplugs. (FF 17). Complainant filed a response on
September 12, 1984, joining in the motion. For reasons set forth in Motion
No. 184~12, that motion is granted and CERTIFIED to the Commission together

with all papers filed therewith.

On September 18, 1984, Cabot moved pursuant to 19 C.F.R. § 210.24 to
supplement the record after hearing by the addition of certain documents
and a physical sample. (Motion Docket No. 184-13). The documents comprised
an affidavit of Charles S. Shoup, Jr., who Ls General Manager of Cabot's
E-A-R Division, a photocopy of a dispenser box for the Hush Foam Earplugs
and a photocopy of papers relating to the purchase of a box of Hush Foam
Earplugs. The Commission investigative attorney joined in Cabot's motion
to supplement the record by addition of the document and physical sample.
He considered the evidence relevant to the economic and patent infringement

issues. Motion No. 184-13 is granted.



On September 24, 1984, the Administrative Law Judge issued an Initial
Determination (Order No. l2) terminating the investigation with respect to
respondent S.S. Trading on the basis of a settlement agreement. On
November 20, 1984, the Commission declined to review the initial deter-

mination terminating S.S. Trading.

The economic issues have been briefed by Cabot and the Commission
investigative attorney and the patent issues have been briefed by Cabot,
and related proposed findings of fact submitted by Cabot and the Commission

investigative attorney. The matter is now ready for decision.

This Initial Determination is based upon the entire record of this
proceeding including the evidentiary record compiled at the final hearing,
the exhibits admitted into the record at the final hearing, and the pro-
posed findings of fact and conclusions of law and supporting memoranda
filed by Cabot and the Commission investigative attorney. The Adminis=~
traﬁive Law Judge has also taken into account nis observation of the
witnesses who appeared before him and their demeanor. Proposed findings
not herein adopted, either in the form submitted 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 the findings of fact. They do not

necessarily represent complete summaries of the evidence supporting each

finding.



FINDINGS OF FACT

The following are the Findings of Fact to the extent they are con-

sistent with the opinion.

I. Jurisdiction

1. Service of the complaint and Notice of Investigation was
perfected on all respondents, with the exception of Safety Direct (ALJ
Ex-1). Only one of the respondents, $.S5. Trading Company, Ltd., filed a

response to the complaint.

II. The Parties

2. Cabot is a Delaware corporation having diverse business
interests throughout the United States and the world. (Shoup, CX-132, p.
3; SX-40, p. 2). Cabot's corporate cffices are located at 125 High Street,
Boston, Massachusetts, 02110. (Shoup, CX-132, p. 3). In the early 1900's
Cabot was primarily a producer of carbon black, which has a variety of
industrial uses. (Shoup, CX-132, p. 3; SX-3, pp. 4-6). Over the years
Cabot expanded to become the world's largest producer of carbon black and
entered a variety of other fields. (Shoup, CX-132, p. 3; SX-3, p. 7).
In addition to its carbon black business, Cabot has a metals group which
produces high quality specialty metals, a liquid natural gas distribu-
tion division, extensive oil and gas leaseholds and production facilities,
natural gas processing plants, facilities for making fumed silica, and a
hearing protection, noise control and vibration damping products division.
(Shoup, CX-132, p. 3; CX-3, pp. 7, 20-22; SX-4, p. 2). This latter divi-
sion, called the E-A-R Division, produces the product involved in this

investigation. (Shoup, CX-132, p. 3).



3. Cabot's E-A-R Division began as a research group in Cabot's
Corporate Research Department in about December 1970. At that time Cabot
purchased the Norton Company's corporate research organization, which
Norton had operated under the name Norton Research Corporation and
which included the E-A-R group. Before the sale, Norton Research
Corporation changed its name to National Research Corporation (NRC).
Cabot's Corporate Research Department was operated through NRC in
Cambridge, Massachusetts, until approximately 1972-1973. (Shoup,

CX-132, pp. 3=4).

4, Principal production facilities for the E=-A-K Division are
located in Indianapolis, Indiana. This division supplies the United States

market and exports to customers worldwide. (Shoup, CX-132, pp. 3-5).

5. Respondent Carleton is a Missouri corporation, having a place
of business at 3217 Broadway, Suite 304, Kansas City, Missouri, 64lll.
(Taylor, CX-96, pp. 3-5). Carleton has imported from Respondents Eurosafe
and Protector, white foam earplugs (CPX-33) and sold them to retailers and
users in the United States under the name '"Hush". (Taylor, CX-96, pp. 16,
18; CX-105¢; CX-141, pi 1). Carleton is the exclusive distributor of
disposable foam earplugs in North America for Protector. (Shoup, CX-96,

pp. 4=8; CX~98).

6. A '"Dimp" foam earplug was first discovered by one of Cabot's
Swedish distributors. Samples of the Dimp have been obtained and testea
by Cabot. '"Dimp" foam earplug is sold in the United States under the
name "Hush.'" . It has been observed that the '"Dimp'" has been improved since
its introduction. Cabot's Swedish distributor informed Cabot that the

manufacturer of the '"Dimp" foam earplug, Eurosafe, is being financed in
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part by Swedish government funds. The business objéctive of Eurosafe

ls to market and sell the product in the United States. It is the United
States market which has enabled Eurosafe, according to the reports Cabot
has received from several sources in Sweden, to attract the goverament

financial backing for the venture. (Shoup, CX-132, p. 33).

7. Cabot has learned of another foam earplug under develop-
ment in Sweden by the name of 'Dempex.'" This foam earplug is made in
Sweden and is of a lower quality than the "Dimp." Cabot's Swedish
contacts have told Cabot that efforts are underway to improve this

foam earplug as rapidly as possible. (Shoup, CX-132, p. 34).

8. On September 11, 1984, Cabot received a box containing
200 pairs of '"Hush'" foam earplugs from a regional sales manager who
purchased them from B & B Sales, 12521-3 Oxnard Street, North Hollywood,
California 91606 on September 5, 1984. On the front panel of the box
containing the earplugs is the statement, '"Made in Sweden.'" The samples
of "Hush" foam earplugs from this box appear to be the same as the foam
earplugs manufactured by Eurosafe in Sweden and sold in Sweden under the

' except they appear to be of improved quality and perhaps

name of "Dimp,'
slightly small diameter than those which were imported into the United
States earlier by Carleton. The individual packages of "Hush'" foam ear-
plugs bear the legend, 'Carleton Management Associated, Inc., Kansas City,
Missouri,'" but do not indicate that the foam earplugs contained therein
were made in Sweden. The box of "Hush'" foam earplugs was purchased for
$45.60, which is $0.228 per pair. This is approximately ten percent less
expensive than the lowest retail price normally charged by distributors for

E-A-R plugs in such small quantities. (CX-146; CX-147; CPX-35; CX-1438).
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9. Respondent Eastern Safety is a New York corporation having a
principal place of business at 45-l7 Pearson Street, Long Island, New York,
1110l. Eastern Safety has imported yellow foam earplugs (CPX=~22) from
respondent TECHMED and sold them under the names ''Sound-Stop" ana "Eastern
Disposable Foam Ear Plugs' to retailers and users in the United States.
Eastern Safety is in the safety products business. (CX=56, pp. 9, 10, ll;
CX-64, p. l). Eastern Safety is a New York safety equipment distributor.

(8x=-17).

lu. Respondent Eurosafe is a Swedish company located in Malmo,
Sweden, and having a business address of Sodra Tullgafan 4 A, §-203, 13
Malmo, Sweden. (CX-105, pp. 23, 36). Eurosafe has exported white foam
earplugs to respondent Carleton in the United States which have been sold
in the United States under the name 'Hush'". (Ivarsson, CX-89, pp. l, 2;
MacLean, CX-67, p. l&4; CX-105). Eurosafe has an estimated production
capacity of million pairs of foam earplugs per year. (Maclean,

CX-67, pp. 16-17; Ivarsson, CX-89, pp. 2-3).

ll. Respondent Fujiyama is a Japanese company which had, and
still has, a principal place of business at Kiraku Bldg. 2F 4 Shimizu-cho,
Kita Ku, Nagoya, Japan. (CX-123, p. 15). Fujiyama has exported yellow
foam earplugs through respondent, S.S. Trading to respondent TECHMED in
West Germany. (Nishikawa, CX-123, pp. 15-16, (Ex. 2); Prochaska, CX-90,
p. 4). TECHMED re-exported some of these yellow earplugs which it sold
under the name "Sound-Stop" to respondents Eastern Safety and Tasco.

(Prochaska, CX-90, pp. 5=6; CX~56, p. 27; CX-537).
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12. Fujiyama operated out of its director's house. It obtained a
Japanese design registration on foam earplugs and purchased foam earplugs
from Inoue for resale to resppndent S.S. Trading. (SX-1l, 12). Between
1981 and 1982, Fujiyama exported $870,0U0 worth of foam earplugs through
S.S. Trading. (SX-12). 1t ceased its foam earplug operation at the end of
1981, assigning its registration rights to Inoue in settlement of its

account. (SX-11, p. l; SX-12).

13. Respondent lnoue is a Japanese plastics manufacturer and has
a principal place of business at 2-13-4 Mei Eki Minami, Kanamura Ku,
Nagoya, Japan. (Nishikawa, CX-123, p. 15 (Ex. 2)). 1Inoue manufactured the
yellow foam earplugs which were imported by respondents Eastern Safety and
Tasco, into the United States. (Nishikawa, CX-123, pp. 15-16; Procnaska,
CX-90, pp. 5-6). 1Inoue is a subsidiary of Inoue Rubber KK, the largest
tire tube manufacturer for two-wheel vehicles in Japan. (SX-1l, p. 2;
SX-12). Inoue Rubber reportedly has net assets of $86 million and annual
profits of $8.7 million on sales of $347.8 million. (SX-11, p. 2). In
early 1981, Inoue began supplying respoundent Fujliyama with foam earplugs,
but terminated the arrangement because of Fujiyama's payment difficulties.
Inoue still has its plug punching equipment, and is prepared to fill

substantial orders. (SX-ll, p. 1l; SX-12).

l4. Respondent Protector is a Swedish company with its principal
place of business at Sodra Tullgafan, Malmo, Sweden. (CX-98, p. 1).
Protector is a sales agent for the white foam earplugs manufactured by
respondent Eurosafe. (Ivarsson, CX-89, p. 2). Protector sold and exported
the white foam earplugs to respondent Carleton. (Taylor, CX-9o, pp. 3, l6).
Protector appears to be the alter-ego of Eurosafe. (Shoup, CX-96, pp. 15,
18, 41). It is owned by Bertil Tindberg who also owns Eurosafe. (Maclean,

CX=-67, p. 13).
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15. Respondent Safety Direct is a Nevada corporation having a
principal place of business at 23 Snider Way, Sparks, Nevada, 89431l.
Safety Direct is a manufacturer of earmuff hearing protectors and a dis-
tributor of earplugs. Safety Direct packaged foam earplugs imported by
Carleton into the United States. Safety Direct also sold some of these
foam earplugs to retailers under the name "Silencio". It has not imported
foam earplugs into the United States. (Kramer, CX-109, pp. &4, 6-7).
Safety Direct provided Carleton with foam earplug warehousing and packaging
services from its Sparks, Nevada location. (Taylor, CX-96, p. 5; Kramer,
CX-109, pp. 4, lU). 1In addition, Safety Direct purchased HUSH foam earplugs
from Carleton and resells them under the name '"Silencio." (Kramer, CX-109,

pp. 6-7; CX~112; CX~-ll4-17; CX-120-22; CX~131).

l6. Respondent S§.S. Trading is a Japanese trading company and has
a principal place of business at 13-7 Kanda-cho, Shigusa-Ku, Nagoya,eJapan.
(Nishikawa, CX-123, p. 16 (Ex. 2)). S.S. Trading supplied the yellow foam
earplugs to TECHMED in Germany. Some of those foam earplugs were re-
exported to the United States and sold by Eastern Safety under the name
"Eastern Disposable Foam Earplugs." (Prochaska, CX-90, p. 3; Goodey,
CX-129, pp. 13-14). S.S. Trading engaged in the exportation and sale of
pottery, cutlery, and other miscellaneous products, including foam earplugs.
(8X~11, 12); SX~-13, p. 2). It reportedly has annual sales of $1.2 million.
(SX-13, p. 2). On May 1, 1978, respondent TECHMED and 8.S. Trading entered
a distributorship agreement which provided TECHMED with exclusive rights
to distribute foam earplugs in all European countries except Demmark,
Sweden, Norway, and Finland. The agreement would terminate on December 31,

1982, unless extended by mutual assent. (SX-9).
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17. Respondent Swift is a California corporation having a prin~
cipal place of business at 7415 Varna Avenue, North Hollywood, California
91605. Swift is a wholesaler of first aid supplies. A Southern California
local ‘distributor indicated that he had received foam earplugs from Swift.
(Goodey, CX-129, pp. 5-7; CX-130; Kramer, CX~-109, p. 19; Taylor, CX-9Ye,

p. 4l1; Notice of Invest.). Peter Taylor, President of Carleton, stated
that Swift never purchased foam earplugs from Carleton. (CX-96, p. 41-42),
Swift, in a letter dated June 6, 1984, stated it has no intention now, nor
has it had in the past of importing, exporting, manufacturing or having

manufactured for it, under its name foam earplugs. (ALJ Ex. 2).

18. Respondent Schleicher is an individual and principal share-
holder of respondents AM and TECHMED Mr. Schleicher personally handled all
sales of the yellow foam earplug from TECHMED to the United States.

TECHMED is a paper company at the present time. Mr. Schleicher transferred
all of its assets to TECHMED International at the end of 1980 and later he

changed the name of this company to AM. (Prochaska, CX-90, pp. 2, 5).

19. Respondent Tasco was dissolved under the laws of the State of
Rhode Island on January l, 1983. (Order No. 8). It was a Rhode Island
distributor of foam earplugs. It obtained foam earplugs from TECHMED and

offered them at a trade show in 1982. (Shoup, CX-132, p. 31).

20. Respondent AM is a West German company having a place of
business at Ost-Str. 90, 2000 Norderstedt, West Germany. (CX-65, p. 1).
AM exported samples of yellow foam earplugs (CPX-23) to O.K.I. Supply
Company in the United States. (Shoup, CX-132, p. 32). AM is operated by
Gisella Schleicher, Walter Schleicher Jr.'s wife. (Shoup, CX-132, pp. 31~
32; Prochaska, CX-90, p. 4).
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21. Respondent, TECHMED is a West German company and has a
principal place of business of Morkenstrasse 9, 2000 Hamburg, West Germany.
TECHMED has exported the yellow foam earplugs to the United States which
were sold under the names "Sound-Stop'" and "Eastern Disposable Foam Ear
Plugs'" (Prochaska, CX-90, p. 3; CX-63, p. l; Goodey, CX-129, pp. 13-14).
TECHMED is currently operating in Taiwan. (Shoup, CX-132, pp. 29, 31,

32).

III. Product In Issue

22. Cabot produces four types of foam earplugs: a cylindrical
foam earplug colored yellow and sold under the mark E-A-R (CPX-2) or
colored white and sold under the mark Deci-Damp (CPX-4); yellow E~A-R foam
earplugs with a longitudinal hole (CPX-5); and paired yellow E-A-R foam
earplugs tethered together by means of a cord. (CPX-6; Gardner, p. 16;

CX-133c).

23. The product is issue is an earplug composed of certain
polymeric foam materials marketed under the trade names "E~A-R" and '"Deci-
Damp.'" The earplug is generally cylindrical, about three-fourth of an inch
long and about one-half inch in diameter. The "E-A-R" foam earplugs are
yellow and the '"Deci-Damp' earplugs are white (Gardner, CX-133, p. 16;
CPX-2, 3 and 7). Both foam earplugs are manufactured by Cabot. The
yellow foam earplugs are sold exclusively by Cabot. They are packed in
cardboard pillow packages which are sold in dispensor boxes containing 200
pairs of foam earplugs. (Gardner, CX-133, p. 16; CPX-2, CPX-3). The
Deci-Damp foam earplug is and has been sold exclusively through Siebe-North
Company and its predecessors, Siebe Norton Company and Marion Health and
Safety Company. (Shoup, CX-132, p. 25; Gardner, CX-133, p. 16; Shoup, Tr.
pp. 8=9, 49). CPX-4 is a small bag of Deci-Damp foam earplugs (Gardner,

CX-133, p. l6).
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24. Both tne "E-A-R'" foam earplug and the ''Deci-Damp" foam
earplug are manufactured by Cabot at its production facilities located at
7911 Zionsville Road, Indianapolis, Indiana. (Shoup, Tr. 4Y; Gardner,

CX-133, p. 16).

25. "E-A-R'" foam earplugs are also manufactured by Cabot's
affiliates: Cabot Canada, Ltd., Mississauga, Canada, and Cabot Safety Ltd.
of Poynton, England. However, these earplugs are not sold in the United

States. (Shoup, CX-132, p. l5; MaclLean, CX-67, pp. 3, ll-12).

26, In addition to the standard foam earplugs, Cabot also pro-
duces foam earplugs with holes and paired foam earplugs tethered together
by means of a cord. CPX-5 is a sample of the E-A-R foam earplugs with
holes. This type of plug is used primarily for hearing testing or use with
hearing aids. Hearing tests or augmentation equipment is inserted through

the hole. (Gardner, CX-133, pp. l6-17).

27. The E-A-R foam earplugs with cord are made from a pair of
standard foam earplugs to which a plastic cord has been attached. The
E~-A-R foam earplugs with a cord are packaged in pairs, in plastic bags and
sold in boxes containing 100 pairs of the earplugs. CPX-6 is a sample of
the E-A-R foam earplug with cord. This product has been represented by
Cabot as covered by United States Patent 4,193,396 issued March i3,

1980, to Al Wacker and assigned to Cabot (CX-18; Gardner, CX-133, p. 17).
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28. The packaging for all of the E-A-R foam earplugs is quite
similar. It contains the trademark E-A-R with a damped wave design. It
also contains instructions for use and an artist's drawing of an earplug
being rolled between a thumb and forefinger.‘ Additionally, the packaging
contains blue lettering and a white background. (Gardner, CX-133, p. 17;

CPX-3).

29. The standard foam earplug which is sold under the marks
E-A-R and Deci-Damp has been represented by Cabot as covered by claims
1-8 and 11-16 of the '487 patent as well as United States Patent 4,193,396.

(Gardner, CX-133, p. 17).

30. The standard E~-A-R foam earplug was first manufactured in
November, 197l. In 1972, foam earplugs came to the attention of Industrial
Research Magazine. 1In the September 21, 1972 issue of Industrial Research
Magazine, the E~A-R foam earplug was recognized as a technically advanced
pFoduct and given the "IR-100" award. The award is given each year by
Industrial Research Magazine to the 100 most significant new technical
products of that year. The E-A-R foam earplugs are designated as an
award winner on page 31 of the New Product Annual. (Gardner, CX-133,

pp. 17-18; CX-19).

31. Two types of foam earplugs have been imported into the United
States by the respondents. One type of foam earplug is white (CX-24;
CPX-29; CPX-33; CPX-34; CPX-353) and the second type of foam earplug is

yellow. (CPX-21; CPX-22; CPX=-23; CPX-32).
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32. The imported white foam earplug is manufactured by
respondent Eurosafe, in Malmo, Sweden. This foam earplug is sold in
Europe by respondents Eurosafe and Protector, under the name '"Dimp."
(Taylor, CX-96, p. 18; CPX-24; CPX-29, Ivarsson CX-89, pp. 1-2;

MacLean, CX-67, pp. l3-14; CX-74; CX-75).

33. The white foam earplug 1s imported by respondent Carleton,
in bulk quantities. (Kramer, CX-109, pp. 11-12). These foam earplugs
are shipped from Carleton to respondent Safety Direct, who packages them
either by hand packaging or mechanical packaging. (Taylor, CX-96, p. 5;

Kramer, CX-109, pp. 11-13).

34, Safety Direct packages pairs of the imported white foam
earplugs in plastic bags and places them in dispenser boxes. (CPX-33;
Taylor, CX-96, pp. 6, 18). The boxes are shipped directly from Safety

Direct to Carleton's customers. (Kramer, CX-109, p. 24).

35. The "Hush' earplugs are white, generally cylindrical,
about three-fourth of an inch long and about one-half inch in diameter.
They are packaged in pairs, in clear plastic bags, and are sold in dis-
penser boxes containing 150 pairs of foam earplugs. On the dispenser box
is the name "Hush', instructions for use, and artist's drawings showing an
earplug being rolled between a thumb and forefinger, and showing a com-
pressed foam earplug being placed in the ear canal. (Taylor, CX-96; p. 27;

CPX-33).
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36. Since the termination of the hearing on September 5, 1984,
another white foam earplug, made in Sweden, has appeared on the United
States market sold by Carleton under the name "Hush'. This version was
discovered by Cabot on September 5, lY¥4., It appears to be of improved
quality and slightly smaller in diameter. Both the dispenser box and
plastic bag for each pair of earplugs are differeant in appearance. (Shoup,

CX-146 to CX-148; CPX-35).

37. Safety Direct has packaged three pairs of the imported white
foam earplugs in blister packs and sells them under the same ''Silencio'.

(CPX=34; Kramer, CPX 109, p. 8; CX-112 to CX-117).

38, There are no differences, other than packaging, between the
"Dimp," "Hush'" and '"Silencio" foam earplugs. (Taylor, CX-96, p. 18;

Kramer, CX-109, p. 8; CPX-24; CPX-29; CPX-33; CPX=34).

39. The imported yellow foam earplugs were manufactured in Japan

by respondent Inoue. (Nishikawa, CX-123, p. 15; Prochaska, CX-90, p. 3).

40. Respondent S.S. Trading exported the yellow foam earplugs to
respondent TECHMED in West Germany which sold its foam earplugs under the

name ''Sound-Stop'. (Nishikawa, CX-123, pp. 15-16; Prochaska, CX-90, p. 4).

41. The "Sound-Stop" foam earplugs are generally cylindrical,
about three-fourth of an inch long and about one-half inch in diameter.
They are packaged in pairs, in clear recloseable plastic bags having a
rectangular white front panel which bears the trade name ''Sound-Stop',
instructions for use, and the name and address of TECHMED. (CPX-31;

CPX-32). The Sound-Stop foam earplugs sold in Europe were white or
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yellow. (Prochaska, CX-90, p. 3; CPX-31; CPX-32). Only the yellow
foam earplugs were found in the United States. (CPX-22; CPX-23; Shoup,

Cx-132, p. 32; MacLean, CX-67, p. 31).

42. In 1982, TECHMED exported Sound-Stop earplugs to respondent
Eastern Safety, who resold them in the United States under the name "Easten
Disposable Foam Ear Plugs'". (Prochaska, CX-90, p. 3; CX-56,; CX-b4; Goodey,

CX-129, pp. 13-14; SX-17).

43, The "Eastern Disposable Foam Ear Plugs" are yellow, generally
cylindrical, about three-~fourth of an inch long and about one-half inch in
diameter. They are packaged in pairs in clear, recloseable plastic bags
and sold in cardboard boxes containing 250 pairs of earplugs. The box is
white and bears an approximate 2 inch by 6 inch label which bears the trade
name '""Eastern Disposable Foam Ear Plugs', instructions for use, the name
and address of Eastern Safety, and the words 'West Germany'. (CPX-22;

CX-35; SX-17).

44, TECHMED also exported Sound-Stop earplugs to Respondent,
Tasco, who offered them for sale in the Unitea States at the 1982 Shot Show

in New Orleans. (Prochaska, CX-90, p. 5; CX-57; Shoup, CX-132, p. 31).

45, TECHMED also shipped the yellow foam earplugs to the United
Kingdom where they were sold in blister packs under the name '"Hushler".

(MacLean, CX-67, p. 29; CX-87, pp. 2-3; CX=-88, p. 2; CpX-21).

46. Respondent AM sent samples of the yellow foam earplugs in
pairs, packed in plastic eggs, to O.K.I. Supply in the United States.

(Shoup, CX-132, p. 32; MacLean, CX-67, p. 3l; CPX-23).
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47. A white foam earplug has appeared on the market in Sweden
under the name '"Dempex." The foam earplug is made in Sweden. This earplug
is of a lower quality than the "Dimp" but efforts are underway to lmprove
this foam earplug as rapidly as possible. (Shoup, CX-132, p. 34; Ivarsson,

CX-89, p. 3; CX-86; MacLean, CX-67; pp. 26-27; CPX=30).

48. A yellow foam earplug having a pink end (CPX-25) or a yellow
end (CPX-26) of a different foam material is being sold in Italy and
offered for sale elsewhere in Europe under the name '"Mufflets" by a company
called Amplisilence. (MacLean, CX-67, pp. 19-22; Gardner, Tr. 213; CX-8l;

CX-81).

49. A brown foam earplug (CPX-27) is being sold in Europe under
the name "Sil-Sorb" by a West German company called Gela. (MacLean, CX-67,

pp. 23-24; CX-84).

50. A third foreign-made foam earplug has been sold in West
Germany by a large safety company named ISP under the name "Oroflex'".

(MacLean, CX-67, pp. 25-26; CX-85).

51. A fourth foreign-made white foam earplug having an hour-
1

glass shape is being sold in West Germany by ISP under the name '"Orexor".

(MacLean, CX-67, pp. 24=-25; CPX-28).

52. There also was a foam earplug made in East Germany called

the "Pneumant Plug." (Maclean, CX-68, pp. 49-50).

53. There was no evidence that the '"Dempex," '"Amplisilence,"
"Sil-Sorb," "Oroflex" or "Orexor" foam earplugs have been exported to
the United States. (MacLean, CX-68, pp. 52-54).
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IV. The '487 Patent

54. The '487 patent titled "Earplugs' issued on December 5,
1971 from application Ser. No. 666,364 filed March 12, 1976, It is
assigned to Cabot. The named inventor is Ross Gardner, Jr. It contains
19 claims (CX-4; CX~5; CX=-6; CX-7; CX-8; CX~9). Cabot at the prehearing
conference on September 4, 1984 limited the claims in issue to claims |

and 11. (Tr. p. 38).

A. Relssue Claims | and 11l

55. Reissue claims | and Il in issue in this investigation read:
l. An earplug of generally cylindrical shape having

a diameter of between 3/8 and 3/4 inch, a length {to] of

between 1/2 and | inch and composed of a resilient plasti-

cised polymeric foam having a sufficiently high concentra-

tion of organic plasticizer therein as to provide said

foam with a rate of recovery {of] from 60 percent com-

pression thereof to 40 percent compression thereof of

from 1 to 6U seconds and an equilibrium pressure [of] at

40 percent compression thereof of from 0.2 to 1.3 p.s.i.

ll. An earplug having a size and shape adapted to be
compressed and inserted into the human ear canal and there
allowed to expand and obturate the ear canal, sald earplug
comprising a resilient plasticized polymeric foam having a
sufficiently high concentration of organic plasticizer
therein as to provide said foam with a rate of recovery from
60 percent compression thereof to 4U percent compression
thereof of from | to 60 seconds and an equilibrium pressure

at 40 percent compression thereof of from 0.2 to 1.3 p.s.i.
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Bracketed material in claim | refers to material deletea from claim | of
original U.S. Letters Patent 3,811,437 ('437 patent). Underlined material

in claim | refers to material included in claim | through the issuance of

the '487 patent. Claim 1l originated through the '487 patent (CX-4, Cols. 6,

7, 8).

B. The '487 Specification

56. The specification discloses that many devices are known which
are adapted for insertion into the human ear canal in order to suppress or
attenuate the transmission of dangerous noise and thus confer a measure
of protection to the anatomical hearing apparatus. The simplest earplug
1s sald to be formed of wadded cotton. However, such earplugs are not
normally greatly effective as acoustic barriers. In another embodiment,
a fibrous ﬁaterial, such as cotton wadding, is impregnated with a compliant
waxy substance. Another form of earplug is composed of a shapeless, com-
pliant, Jdead soft" mineral-filled waxy substance. These earplugs are
stated to be normally deficient due to a lack of sufficient resiliency;
thus, when deformed or compressed in order to enter the ear canal such
earplugs do not normally recover or expand sufficiently so as to effectively
obturate the ear canal. Other known earplugs are said to take the form of
molded elastomeric structures, natural rubber being a common material of
construction. Included within this class are earplugs having molded there-
in check valves and other substructures designed to allow normal voice
tones to be transmitted therethrough while cancelling or preventing trans-
mission of injurous overpressures. Such molded elastomer earplugs are said
to suffer from the fact that their size and shape is preordained and fixed
in the molding thereof; and that they must initially be carefully fitted to
the wearer in order to provide security, comfort and effective sound
attenuation properties. (CX-4, Col. 1, ll. 12-43).
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57. The specification discloses that in recent years there have
come into extensive usage lightweight earphones or headphones comprising
generally a minature speaker having tubular member(s) extending therefrom
the tips of which members are adapted for insertion in the external auditory
meatus. Said tips are generally comprised of a foamed or unfoamed polymeric
material such as neoprene or sponge rubber. In the case of the unfoamed
polymeric tip members major deficiencies usually are said to reside in
the facts that the tip members (l) tend to slip out of the ear canal, and
(2) the relatively non-compliant character of the polymeric material does
not lend itself to complete obturation of the ear canal. Thus, bother-
some external ambient noise can often by-pass such unfoamed tip members.

In the case of sponge rubber tip members the resiliency of the sponge
materials is generally excessively rapid and mitigates against actual
insertion of the tip member into the ear canal proper. Such tip members
are usually worn, therefore, in a manner such as to urge the respective
members inwardly against the external auditory meatus which is often
found uncomfortable and is not ordinarily efficient in blocking the ear

canal. (CX-4, Col. 1, 1l 48=-69, Col. 2, ll. 1=2).

58, The specification discloses that the invention in issue
provides earplugs of generally cylindrical shape and of somewhat larger
diameter than that of the human ear canal. Said earplugs are composed of
a foamed polymeric material having a rate of recovery from 60 percent
compression to 40 percent compression thereof of from | to 60 seconds and
an equilibrium pressure at 40 percent compression thereof from 0.2 to 1.3

p.s.i. (CX-4, Col. 2, 1ll. 28-36).
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59. FIG. | shows an earplug of the invention to be of generally
cylindrical shape and to have a diameter somewhat greater than that of the
average adult human ear canal. Optimally, the diameter of the earplug is
said to be between 9/16 inch and 11/16 inch. The term "cylindrical' was
said to include within its scope structures having a relatively shallow
truncated cone shape or a substantially spherical shape. (CX-4, Col 2,

11. 50-64).

60. In FIG. 2 several of the earplugs are coaxially bored through-
out their lengths with a central corer having a diameter of about 1/8 inch.
It is said that the resulting structures are then employed as a covering
over a tubular top portion of a lighweight headphone set. (CX-43 col. 5,

Ll. 43-47).

6l1. FIG. 3 is said to show an embodiment of the invention having a

truncated cone shape. (CX=4, col. 2, ll. &44-46).

62. The specification discloses that at diameter lengths of the
earplugs substantially greater than about one inch sufficient material can
overhang the external ear so as to be bothersome to the wearer and that
desirably the length of the earplug will pe between 7/16 and about one

inch. (CX=4, col. 2, 1ll. 65-68, col. 3, 1ll. 1-2).
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63. The specification discloses that in the earplugs of the
invention, any flexible polymeric material which can be foamed so as to
result in an ultimately formed earplug structure meeting the necessary
recovery ratio and pressure criteria constitutes a satisfactory material
of constructicn. Accordingly, polymers of ethylene, propylene, vinyl
chloride, vinyl acetate, diisocyante, cellulose acetate or isobutylene
can be employed. In particular, vinyl chloride homopolymers and copoly-
mers comprising at least 85 percent by weight of vinyl chloride and up
to 15 percent by weight of other monomers are favored. It is said that
a vinyl chloride based polymer, and particularly a vinyl chloride
homopolymer, can normally be compounded into a plastisol form with a
blowing agent and with a high concentration of a suitable organic plas-
ticizer so as to result in stabilized foams having the rate of recovery
and pressure characteristics necessary in the composition from which the
earplugs of the claimed invention are fabricated. (CX-4, col. 3,

1. 3-37).

64. The specification discloses that the relatively slow recovery
rate in returning from 60 percent compression to 40 percent compression of
the foamed materials employed in the earplug construction of the invention
confers to the user the ability to initially compress or otherwise deform
the earplug and provide sufficient time for insertion thereof into the ear
canal; that subsequent to said insertion, the compressed or deformed
earplug slowly recovers and attempts to regain its original shape; that by
so doing, the recovering polymeric material conforms to the structure of
the ear canal and establishes substantially complete obturation thereof.
(CX=4, col. 3, ll. 38-52).
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65. The specification discloses that the pressure and recovery
rate criteria of the inventor's foamed polymeric composition define a
composition having the further characteristic of relative '"deadness', and
that while form stable in the sense that the earplug, when deformed,
will tend to recover its original shape and size, the slow rate of recovery
thereof and the very small overall pressure exerted by the plug surfaces on
the constraining ear canal ensure that little sound will be transmitted
through the material and into the bony structure of the canal. (CX-4,
col. &4, Lll. 43-53),

V. Prosecution of the '4&7 Patent and
the Predecessor '437 Patent

66. Inventor Gardner filed application Ser. No. 192,366 on
October 26, 1971. 1In the first Patent Office action on October 16, 1972,
the Examiner rejected original claims, | through 9 under 35 U.S.C. 102 as
anticipated, and under 35 U.S.C. 103 as obvious, over British patent
733,542 to Hultgren. There was also a rejection of an original claim over
Hultgren in view of any of Knight U.S. Letters Patent No. 2,717,596,
Michael et al. U.S. Letters Patent No. 2,824,558 or Hoffman U.S. Letters
Patent No. 3,097,059. Wade U.S. Letters Patent No. 2,262,568 and Thomas
U.S. Letters Patent No. 2,538,33Y were cited by the Examiner as of lnterest.

(CX=144, p. 22).

67. The Hultgren British patent disclosed improvements relating
to ear protectors. The Examiner in his office action on October lo,
1971, noted that Hultgren disclosed use of polymeric polyvinychloride in
the protector and the use of varying pore density (foam), i.e., compres-
sion rates. It was stated that it would be obvious to design earplugs with
the inventor's specifications and such would be within the scope of the
British Hultgren patent with mere routine experimentation to optimize

results. (CX-144, p. 21; CX~-15).
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68. In an amendment filed January 15, 1973, it was assertea that
the inventor had discovered that the use of certain polymeric foams in the
construction of generally cylindrical earplug structures ylielded simple
overall structures having outstanding benefits of easy insertability,
wearer comfort and highly competent sound attenuating characteristics.

The foams were said to be those which, when formed into said cylindrical
earplug shapes, display certain physical characteristics pertaining

to recovery rate and equilibrium pressure under conditions of partial
deformation., Adherence to the recited combination of physical criteria,
viz. specific rate of recovery of equilibrium pressure, was said to ensure
that sufficient time be afforded to the user so that an earplug of the
invention may be initially deformed to below the size of the ear canal,
then inserted without interference into the canal and, finally, allowed to
slowly recover so as to fit itself to the ear canal and create a substan-

tially complete and comfortable obturation thereof. (CX-144, p. 23).

69. 1In the amendment filed January 15, 1973, it was stated that
the text of the Hultgren patent specification very clearly disclosed that
the vinyl chloride polymer foams contemplated were strictly those of an
"elastic, spongy" nature; i.e., foamed materials which possessed extremely
rapid recovery rates; and that in a preferred embodiment, the Hultgren ear
protectors were supplied with an axially oriented stem in order to facili-
tate insertion and withdrawal thereof which was said to be further evidence
of the rapid recovery rates of the foams contemplated in the reference. It
was stated that Hultgren disclosed that the foamed material forming the
body of the ear protector was of open cell construction to provide for
equilibration of pressure between the external environment and the portion
of the ear chamber obturated by the protector; that quite to the contrary,
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the inventor's exemplary vinyl chloride polymer foam earplugs were of a
predominantly closed cell structure required to possess the physical
combination of slow recovery rate and low equilibrium pressure under

conditions of partial deformatiom. (CX-144, pp. 23-33).

70. In the amendment filed January 15, 1973, and with respect to
the Examiner's contention that only routine experimentation would be
required to modify the Hultgren ear protectors to the inventor's physical
specifications, it was stated that Hultgren did not even mention recovery
rate or equilibrium pressure. Moreover, it was pointed out that the
successful polyvinylchloride foams employed in the inventor's working
examples contained unusually high concentrations of plasticizers and hence
the formulation of suitable polymeric foams to meet the physical criteria
of the inventor's claimed earplugs required substantially more than

"mere routine experimentation." (CX-144, pp. 23-33).

71. In a second Patent Office action dated 4/11/73, which
was a final rejection, the Examiner again rejected claimed subject matter
under 35 U.S.C. 102 as anticipated, and under 35 U.S.C. 103 as obvious,
over the British patent 733,542 to Hultgren. The Examiner's position was
that Hultgren disclosed varying the properties of an earplug by controlling
the sizes of the pores and density of the material; that '"one property" to
be effected by varying pore size and density was compression and recovery
rates; and that the range of the inventor's claimed language was so large
as to fall within the four corners of the Hultgren disclosure. The Examiner
further was of the position that it was well within the skill of the art to
vary pore size and density to arrive at the desired properties of compres-
sion or recovery rates, 'as much would be the result of routine experi-
mentation.'" (CX-144, pp. 35-37).
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72. Responding to the Patent Office action dated 4/11/73,
in an amendment B filed July 6, 1973, it was stated that the inventor's
recited range of compression rates was nowhere near as broad as inti-
mated by the Examiner; that the recited times of recovery were for a
limited extent of recovery spanning only 20 percent of the total dimen-
sional recovery available in a 100 percent compressed ware. (CX-l44,

pp. 38-43).

73. In a Patent QOffice action dated 7/27/73, the Examiner
stated that an amendment B did not overcome his rejection of 4/11/73. A
notice of appeal and brief on appeal were thereafter filed. (CX-l&4,

p. 44).

74. 1In the brief on appeal the inventor's position was that
his invention resides in a novel earplug ware possessed of outstanding
wearer comfort, easy insertability and good sound barrier properties.

In the achievement of these desirable properties, iL was stated that

the earplug comprised a generally cylindrical shape formed of a foamed
polymeric material, the formed shape bearing narrow ranges of certain
physical properties relating to (a) recovery rate and (b) equilibrium
pressure. The recovery rates required of the earplugs were said to give

' phenomenon whereby

rise to what can be conveniently called a "time delay'
the ware can be compressed or otherwise physically worked down to a
diameter below that of the ear canal in which it is to be inserted and,

as a result, can be readily inserted relatively deeply into the ear

canal before substantial recovery of the earplug occurs. This so-called
"time delay'" feature was said to contribute greatly to the feature of easy
insertability of the earplug wares as well as contributing greatly to

their effectiveness as sound barriers. Upon partial recovery of the ware,
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wnich recovery 1s limited by the structure of the ear canal, there was

saig to be achieved a substantially complete obturation of the canal
tnroughout a substancial length. The recited equilibrium pressure cri-
teria were sald to contribute greatly to the feature of wearer comfort by
lasuring that the earplugs of the Lanvention will not bear excessively on

the surfaces of tnhe ear canal. It was said that the overall effectiveness
of the earplug wares ls due to the combination of the recited physical
criteria since, 1f the recovery rate is excessively rapid while the equi-
librium pressure is suitably low, it would not be possible to achieve
sufficient insertion of the earplug (coupled with the low exerted pressure)
to result in good sound barrier properties; and that if the recovery rate
criteria are met while the equilibrium pressure properties are excessive,
it was obvious that substantial discomfort to the wearer would be likely to
occur, especially because the earplug ware, due to the 'time delay" feature,
would most likely be inserted rather deeply into the ear canal, thus

bringing the pressure exerted thereby to bear upon a relatively large

surface thereof.

75. In an action dated January 22, 1984, the Examiner stated that
a notice of allowance would be mailed in due course. Claim | had been

amended by agreement to substantively read:

An earplug of generally cylindrical shape having a diameter of
between 3/8 and 3/4 inch, a length to between 1/2 and | inch and
composed of a resilient plasticised polymeric foam having a suf-
ficiently high concentration of organic plasticizer therein as to
provide said foam with a rate of recovery of 60% compression there~
of to 40% compression of from 1 to 60 seconds and an equilibrium

pressure of 40% compression thereof of from 0.2 to 1.3 p.s.i.

(CX=144, pp. 63-64).
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76. A notice of allowance was mailed on 2/6/74 and the '437

patent issued on May 21, 1974. (CX-l44, p. 65).

77. The '437 patent included within the scope of the earplug
structures, those structures having a relatively shallow truncated
cone shape or a substantially spherical shape. (CX-4, col. 2, ll. 46~
51). Also the '437 patent staﬁed that it was another object of the
invention to provide earplugs adapted for insertion into the ear canal

with substantially complete obduration thereof. (CX-4, col. 2, ll. 5-7).

78. On March 12, 1976, reissue application Ser, No. 666,364 was
filed by inventor Gardner which was less than two years after.the grant of
the '437 patent on May 21, 1974, 1In an Office action dated October 13,
1976, the Examiner rejected reissue claims 1]1-19 under 35 U.S.C. as being

based on a defective oath. (CX-16).

79. In a supplemental oath filed February ll, 1977, the inventor
believed the '437 patent to be partially inoperative by reason of the
inventor claiming less than he had a right to claim. Specifically he
believed those recitations in claim 1 of '437 patent which teach (1) the
generally "cylindrical" shape of the ware, and (2) specific ranges for the
diameter and length dimensions of the ware were, in the first instance,
were technically incorrect and, in the second instance, both superfluous

and unnecessary. (CX-16, pp. 30-35).
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80. An amenament A filed 2/11/77 called the Examiner's attention

to the following art not of record in the parent case:

U.S. 3,123,069 Laisne (1964)

U.S. 3,618,600 Douglass (1971)

U.S. 3,644,939 Beguin (1972)

U.S. 3,771,521 Kittredge (1973)

U.S. 3,895,627 Leight (1975)

French Patent 1,559,694

Netherlands Patent Application Ser. No. 69 07047

Italian Patent 858,371

(CX=-16, p. 28).

8l. In a supplementary amendment dated May &, 1977, it was
stated that Laisne U.S. 3,123,069 did not disclose foamed polymers nor
did the Laisne ear insert depend upon limited recovery characteristics
of the materials of construction as was required by the claims in issue.
It was further stated that Douglass U.S. 3,618,600 neither disclosed
foam polymeric materials of construction, nor was his two-pliece ear
stopple ware adapted for actual insertion into the ear canal, as was the
claimed earplug (in issue in this investigation). Since the Douglass
ear stopple was not adapted for actual insertion into the ear canal, it
was sald that there existed no need for control of.the rate of recovery
of the material from which is is constructed and that since the inwardly
directed biasing force employed in the Douglass ware to seal the ear
stopple against the external auditory meatus was generated by means sep-
arate and distinct from the stopple construction, neither of the charac-
teristics of rate of recovery and equilibrium pressure upon recovery of the
stopple’'s rubber material of construction was of any particular significance.

(Cx-16, pp. 37-50).
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82. In the supplementary amenament dated May &4, 1977, it was
argued that no element of the Beguin U.S. 3,644,939 earcup type hearing
protector was insertable into the ear canal. It was further argued that
the Beguln earcup ware depended upon the employment of a separate and
distinct biasing means by which the earcup was urged against the head
Pf the wearer in order to establish sealing engagement of the earseal
construction thereof to the wearer. 1In contrast it was said that in the
inventor's wares, this sealing engagement was achieved internally, i.e.,
essentially solely through the recovery characteristics of the polymeric
foam material of construction after it had been '"compressed and inserted
into the ear canal and then allowed to expand and obturate the ear canal."
As to the Kittredge U.S. 3,771,521 earplug, it was stated that no mention
or suggestion was made in the reference of polymeric foam materials nor was
there any mention or suggestion directed to the use of materials of con-
struction having specifically tailored recovery characteristics upon

release from compression thereof. (CX-16, pp. 37-50).

83. The statement was made in the supplementary amendment dated
May 4, 1977 that the Leight U.S. 3,895,627 ear protector depended upon an
external bilasing means to urge soft resilient pods, which were affixed to
the ends of a resilient head band, into sealing engagement against the
openings of the ear canals. There was said to be no mention of foamed
polymers in Leight and no hint or suggestion of any criticality attendant
the recovery properties of the materials employed for fabrication of the
pods. As to the Avot French patent 1,559,694 insertable earplug structure,
1t was said that since the foam precursor components of the Avot construc-—
ture were, in essence, prepackaged, there obviously appeared to be little
control over the pressures ultimately exerted by the expanding foam
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upon the surface of the ear canal of the wearer. In contrast it was stated
in the Gardner claimed structure, the feature of wearer comfort was provided
by use of a foam material of construction having an equilibrium pressure at

40 percent compression thereof of 0.2 to e at 40 percent compression

thereof of 0.2 to pressure at 40 percent compression thereof of 0.2 to 1.3

p.s.i.'s. (CX-16, pp. 37-50).

84. Regarding Netherlands Patent application Ser. No. 69.07047,
in the supplementary amendment dated May 4, 1977, it was stated that while
the earplugs of the Dutch application did attack the problem of insertability
as did the inventor Gardner's earplug ware, the solution in the Dutch appli-
cation was entirely distinct and divorced from that of the ianventor, that

whereas the inventor's wares provided a '"time delay"

feature by employment
of sufficiently high concentration of an organic plastisizer in the resilient
polymeric foamed composition of coastruction, the wares of the Dutch refer-
ence employed non-elastic plastic impregnants which were dependent upon
heating to body temperature in order that the elastic polymeric foam

framed element may be allowed to expand. It was also said that the elastic
polymeric foam '"frame'" elements employed in the Dutch application were
inherently required to be of open-cell construction so that they may be
impregnated with a non-elastic heat softenable plastic material; and that
the Dutch apparatus lacked any contemplation of any specific method or
means by which to control and limit the pressure exerted by the partially
recovered foam material within the ear canal. An Italian patent 858,371
corresponding to British patent 1,256,412 was said to disclose vinyl
chloride based polymeric foam compositions having improved low rebound
properties. It was stated that the only specific utility disclosed for

said foam compositions is as a material for absorbing mechanical energy
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in vibration damping and crash padding applications. Also it was stated
that there was no teaching or suggestion as to which one of the myriad of
possible formulations in the Italian patent would yield foams having the

inventor's critical combination of properties. (CX-16, pp. 37-50).

85. A "Supplementary Amendment II" dated May 24, 1977 added
FIG. 3 which was said to be a view of an embodiment of the invention having
a truncated cone shape. It was stated that the Examiner had identified the
original drawing as being defective since that drawing did not depict the
truncated cone embodiment of the invention. Also, as proposed by the
Examiner, the phrase "having a size and shape'" to describe the earplug in
claim 11 was included in claim ll. The Examiner was said to have pointed
out that the Italian patent neither disclosed nor suggested wares "having a
size and shape adapted to be compressed and inserted into the human ear

canal." (CXx-16, pp. 66).

86. A notice of allowance was issued on 7/8/77 and the '487

patent issued on Dec. 6, 1977, (CX-4; CX-16).

V. Events Leading to the Filing of
the '437 Patent Application

&7. Ross Gardner, Jr., the sole inventor on the '437 and '487
patents in 1960 obtained an associate degree in chemistry from Lincoln
Institute which is a part of Northeastern University. Since obtaining that
degree, he has taken courses and seminars covering a number of science and
technical subjects including chemistry, polymer chemistry, statistics and
communications. At the time he obtained his degree, he was employed by
National Research Corporation (NRC) at its facility in Cambridge,
Massachusetts. He was initially employed as a technician in the analytical
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laboratory and then elevated to the title of Junior Chemist and finally
Chemist. He went from there to the instrument laboratory. Thereafter,

he acted as a coordinator between the two laboratories. While assigned

to the laboratories, he utilized the flame photometric, colormetric,
emission spectrographic, x-ray emissicn, and x-ray diffraction equipment
and did wet analysis. Thereafter, he worked in the physical chemistry
laboratory, mathematics group, metrallurgical group and did furcher work

in the analytical group. His work at NRC included studies in vacuum
deposition of metals ana the development of rocket propellants. The

rocket propellant program utilized various metals, inorganics, monomers

and polymers providing coatings on rocket propellants. Still working at
NRC, now Norton Research Corporation, he worked in the chemical specialities
group. Most of his early work was in the field of synthesis of new materials.
Mr. Gardner joined Cabot when it acquired National Research Corporation
(NRC) from Norton Company. About the time of the acquisition, Mr. Gardner
was appointed Technical Director of the energy absorbing resins program.
Some time later, after the acquisition, E-A-R Corporation was created as a
wholly owned subsidiary of Cabot. Certain assets of National Research
Corporation were transferred to E-A-R Corporation. E-A-R Corporation was
later merged into Cabot and is now the E-A-R Division of Cabot. All patent
trights then owned by National Research Corporation relating to plastics,
composite materials and some instrumentations were included in the sale.

(Gardner, CX-133, pp. 1=2).
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88. Some time 1n 1970 or 1971, while Mr. Gardner was working for
National Research Corporation, a suggestion was made that this company
should produce earplugs made of latex and silicone material. There was no
suggestion that such earplugs should be made of a foam (despite the fact
that the company was manufacturing foam), or that they should be capable
of being inserted into the ear other than in a coanventional way (i.e., by
being forced into the ear while rubbing against the sides of the ear
canal). Mr. Gardner was not involved in this suggestion, but he had heard
of it. At that time, National Research Corporation was making sheets of
energy absorbing foamed material intended for padding in such things as
artificial football field underlayment and other sports equipment. Other
material included epoxies and solid polyvinyl chloride sheets. The foamed
materials were intended to absorb energy upon impact. The solid polyvinyl
chloride sheet was intended for use in impact absorbing, low rebound
producing and vibration damping applications. One feature of energy
absorbing material is that if force or pressure is applied, its resistence
to the force or pressure increases as the rate of application of force or

pressure is increased. (Gardner, CX-133, p. 3).

89. In 1970 or 1971, Mr. Gardner's first thought was to produce
standard flanged earplugs out of energy absorbing material. He thought
that when loud sound (noise) produced a force or pressure upon the earplug
the energy absorbing material would resist that force leading to an
improved earplug. However, NRC was not set up to allow for an easy

molding of such a product. (Gardner, CX-133, p. 3).
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90. 1In March of 1971, NRC made a foam which it was attempting
to sell to Motorola for use between stacked circuit boards to absorb shock,
It also attempted to sell foam to a division of Monsanto that was producing
Astro-Turf surfaces. The foam was intended to be used as an energy
absorbing underlayment for the Astro-Turf surfaces. Mr. Gardner was
working in NRC's Quality Control and a particularly thick batch of energy
absorbing foam material arrived. This foam, thicker than NRC was attempting
to sell, appeared 'perhaps' adequate to cut out a section to shove into the
ear and '"see'", in fact, if the use of an energy absorbing material as an
earplug might have merit. What Mr. Gardner discovered was a mechanical
phenomenon which allowed these plugs of foam material to be rolled down
allowing ample time to insert the plugs into Mr. Gardner's ears and then
recover to give him a comfortable custom fitting foam earplug which cut out
noise occurring in the laboratory. Then while taking thickness readings on
samples of one of these experimental foams which NRC had produced,
Mr. Gardner noticed that thickness readings were very sensitive to pressure
and that care must be exerclsed in taking the reading. He reported that
fact in his notebook at page 140. He also noted at page 140 that "It has
long been realized the one of the valuable properties of EAR foam and
especially EAR C-3002-7 (which was the foam Mr. Gardner was measuring at
the time) . . . 1is its ability to conform to surfaces extremely well while

exerting no pressure to speak of." (Gardner, CX-133, p. 4; CX-1).
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91. 1In Mr. Gardner's notebook at page 140 it was also noted fhat
"The lot 010211 Roll 57 natl . . . might make nice earplugs if the proper
size cylinders chould be cut-out in volume. Some compressive resistant
work will be done to show what the equilibrium pressures involved are.
Additionally, a few cylinders will be cut-away and tried as ear plugs."

(Gardner, CX~133, p. 5; CX-1).

92. At the time Mr. Gardner recorded notebook page 140 it was not
known what size cylinder of foam cut-away from a foam sheet and rolled down
between the fingers would be best as earplugs. It was also not known
whether cylinders of foam would have good enocugh noise attenuation proper-
ties when placed in the ear when compared to other earplugs available at

the time. (Gardner, CX-133, p. 5; CX-1).

93. After recording notebook page 140, ﬂr. Gardner cut out some
earplugs of different diameters from the E-A-R C-3002-7 foam with a borer
and he tried different sizes out himself. He compressed the foam cylinders
and inserted them into his ears where they expanded and seated against the
sides of the ear canals. He felt that of the sizes tried the 5/8" diameter
cylinders seated quite nicely and ;pparently cut out high frequency noise
while still allowing him to hear normal conversation. He made some more
plugs from the same batch of material and tried them out on some other
individuals within the company. No one was particularly impressed.
(Gardner, CX-133, p. 5). He had some other foam material made up and
experimented with its formulation in order to get materials with different
recovery times and different densities. He was attempting to find a form-
ulation that would produce a suitable plug for a person with a average-

sized ear canal. Mr. Gardner realized that if the recovery time was too
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short there was a danger (particularly with individuals who had small ear

canals) that the formulation would expand before it had been fully inserted
into the ear; and that if the recovery time was too long individuals would
tend to release the earplug before it had expanded sufficiently to stay in

place by itself. (Gardner, CX-133, pp. 5-6).

94. The first earplugs Mr. Gardner made were very comfortable.
However, in the course of trying different formulations, he realized that
plugs made from some of the formulations exerted excessive pressure against
the ear canal making the plugs uncomfortable. If the pressure was insuf-
ficient there was a danger that the plugs would fall out and/or give too
lictle protection. It then occurred to him that the pressure exerted
against the side of the ear canal was an important factor. The matter
was complicated by th2 fact that he wanted to arrive at a formulation that
would be satisfactory for all users. Mr. Gardner realized that different
densities of material produced different pressures, Denser materials could
not be compressed as much as less dense materials. He experimented with
different sizes of earplugs for different densities. He investigated the
literature to find the average diameter of the human ear canal and the

normal variations among ear canal diameters. (Gardner, CX-133, p. 6).

95. Gardner's Record of Invention noted a date of first oral
discussion of the invention on June 18, 1981 at NRC and again on June 22
and 23, 1971. First written disclosure was said to be Gardner's notebook
140, p. 25. There was said to be a successful qualitative test or opera-
tion on June 18, 1971. The disclosure stated that the earplugs are of
roughly cylindrical shape and composed of E-A-K foam material; that the

plugs are finger compressed and inserted into the auditory canals; that
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by virtue of the relatively slow rate of recovery of the foam material tne
plugs thereafter expand to fully conform with the surface of the auditory
canal; that this function is normally not achieved with the molded rubber
plugs of the prior art; and that the ultimately exerted pressure is 1.5 -
3.5 p.s.1. with sound attenuation occurring at frequencies of 60#2/sec.
The Record of Invention was read and unaerstood by another perscn.

(Cx-2).

96. A memo from Mr. Gardner dated 1U/14/7]1 related to the re-
covery rate test and pressure test for his ear plugs. It was said that it
had to be closed cell, when having certain rates of recovery coupled with
reasonably low pressures exerted upon the ear canal, make ideal ear plugs
for protection against excessive noise. E=-A-R C=-3001-13 (apparent
density = l3#/ft.3) "would appear" to be marginally useful being somewhat
too fast with respect to recovery and having an equilibrium pressure
marginally allowing for comfort of the wearer. Another foam 'being just
marginally'" outside useful parameters "would be'" 25-152A (a 4#/ft.3) foam
of similar composition to C-3001-13). This foam has too slow a rate of
recovery and too little pressure exerted against the ear canal to assure
assure complete and permanent closure. Two foams having preferred proper-
ties for this use are E~A-R C-3002~7 (apparent density = 7#/ft. ) ard

3
25-152C (a 6#/ft. foam).

RATE OF RECOVERY TEST (test established in an attempt to numerically

describe those properties felt to be of prime importance to the proper
operation of the Gardner anti-noise ear plugs.
Samples - The samples consist of 0.630" - 0.640" diameter
plugs 0.550" + 10% produced using a hollow tube

borer so as to have parallel sides.
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Samples = The samples consist of 0.630" - 0.640" diameter plugs
0.550" + 10% produced using a hollow tube borer so
as to have parallel sides.

Instrument - Consists of two parellel plates being separated
by a set space of 0.375".

Procedure - Twirl the foam plug between thumb and forefinger
for 15~30 seconds (a compressed diameter of about
1/4" should normally be attained). Place the com-
pressed plug into the airspace between the two
parallel plates. Measure the time in seconds for
the plugs to expand and make contact (75% of
linear surface to make contact) with the second
plate. The stopwatch is started instantly upon
removal of pressure from the plug.

Results =~ Results for the four foams previously described were
shown in Table I.

TABLE I - RATE OF RECOVERY AND RESULTANT PRESSURE FOR E-A~R PLUGS

Pressure Measurements

Apparent Rate of Recovery
Foam Density 3 (Seconds) Pressure
Identification (Lbs./Ft. ) Range Average Lbs./Plug (psi)
25-152A 4 60-180 106 0.048 0.19
25-152¢C 6 10-25 13 0.093 0.37
C-3002-7 7 2-6 4 0.194 0.78
C-3001-13 13 <1 <1 0.33 1.32

NOTE: All results obtained at temperatures between 70°F - 75°F.

PRESSURE TEST

Samples = Same as for rate of recovery test,

Instruments = Instron Universal Testing Instrument Model TTC
having suitable parallel platens spaced 0.375"
apart. The Instron was so equipped according
to the manufacturers instructions so as to have
a full scale reding of 1.000 pound.

(CX-145)

These rate of recovery and pressure tests are set forth in the '487 patent.

(CX=4, cols. 3, 4),
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7. Sometime in 1975 after the '437 patent issued on May 21,
1974, Mr. Gardner discussed the '437 patent with Jack Schuman, Cabot's
then recently hired Chief Patent and Trademark Counsel, Charles S. Shoup,
Jr., Mr. Gardner's supervisor and Barry Blaker. It was concluded by these
persons that the patent claims of the '437 patent were to narrow because
of the recitation of specific diameters and lengths in the claims, and
Incorrect because of the use of '"generally cylindrical” as a generic term
to include a truncated cone and spheres. It was therefore decided to seek

reissue of the '437 patent. (CX-3; CX-4; Gardner, CX-133, pp. 7-8).

VII. Commercial Success of the Claimed Invention

98. The standard E-A-R foam earplug, which is said to be repre-
sented by FIG., 1 of the '487 patent, was first manufactured in November,
1971. (Gardner, CX-139, p. 17). Since the E-A-R foam earplugs were intro-
duced to the marketplace they have been evaluated by numerous individuals,
companies and government agencies. These evaluations were said to show
consistently that the foam earplugs manufactured by the E-A-R Division have
extremely good attenuation of sound across the frequency range, and are
comfortable to use. A letter dated 25 April, 1975, from J. W. P. Hazell to
Mr. J. Lyon on the stationery of the Royal National Institute for the Deaf
in London reports the results of Hazell's test on the E-A-R plugs. He
stated that "I can confirm from my own tests the extremely good attenuation
of sound right across the frequency range. I got an average of around
about 30 db attentuation. They are certainly most useful for protection
against acoustic trauma in sport and industry where there is an objection
to wearing ear muffs. I have also found them to be very usetul for patients
with perforations who wish to go swimming and women with husbands who
snore!." (Gardner, CX-133, p. 18; CX-20).
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99. In September, 1972, the E-A-R foam earplﬁg was recognizea as
a technically advanced product and given the "IR-100" award. The award is
given each hear by Industrial Research Magazine to the one hundred most
significantly new technical products of that year. Pertinent portions of
the announcement in the magazine read:

"E-A-R'" Plugs, developed by National Research Corp.,
Cambridge, Mass., are disposable foam earplugs that custom-
fit to the ear with a gentle, yet positive snugness and
protect the ear against dangerous high-frequency sounds
without interfering with normal sounds and conversation.

Made of a foamed polymer, E-A-R plugs can be squeezed
down to ear size quickly and remain that way for several
seconds to allow easy insertion into the ear.

These foam plugs, which perform as well as more expensive
permanent plugs, eliminate the custom-ordering and high-cost
of elaborate plugs. The gentle push of the expandea foam
provides all-day comfort for wearers. Specifically designed
for industrial applications where high—-frequency noises are
a common hazard, the new disposable plugs can be used in
any environment where noise is a problem,

(CX-19, p. 31; Gardner, CX-133, pp. 17-18).

100. An article which appeared in the October, 1973, issue

of Air Progress reported that this magazine has, in past issues, pointed

out the certainty of permanent hearing damage for pilots who fly more than
150 hours a year and suggested various means of ear protection. In this
article it was said "Now we have discovered another decibel-beater that, so
far, is the best of the lot. It's called the E-A-R plug, and it overcomes
the familiar plastic earplugs major drawback: comfort." The article
further represented:
"E-A-R plugs are pinky-sized cylinders of soft resil-

ient foam. You squeeze them down to the size of the ear

canal, insert them into the ear and wait. The foam

immediately begins to expand, fitting exactly the contour

of the ear after a few seconds. (It's quite eerie to stick

one in your ear, and then listen to the world fade out as

the foam expands.) Unlike custom fitted earplugs, such as
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the General Electric Peacekeeper, the E-A-R plugs need no
special fitting -- one size fits all ears. They're reus-
able, and if they get dirty, just wash them in soapy water.
But if you're the supersanitary type, E-A-R plugs are cheap

enough (15 cents a pair) to use once and throw away.

We
boon

tried E~A-R plugs and consider them the biggest
to pilots since the computer. They fit gently

and snugly, and after a few minutes are totally unnotice-

able.

Noise filtering equals or betters the hulky, expen-

sive ear muffs we've tried, yet radio communication comes

through loud and clear. All in all, we'd rate E-A-R plugs
as the most useful product we've tested in the past couple
of years.

(CX-26).

l0l. An article entitled '"High Frequency Attenuation Characteris-—

tics of Ear Protectors'" by John H. Tanzen, Ph.D., and Fred H. Bess, Ph.D.,

appeared in the Journal of Occupational Medicine of November, 1973. The

article reports
authors. Among

At column 3, of

a comparison of various ear protectors conducted by the
the items tested were Cabot's E~A-R polymer foam earplugs.

the second page of this article the authors report 'that

the foam defender (earplug) easily provided the greatest amount of protec=

tion with attenuation values ranging between 30 to 40 db and all frequencies."

Dr. Townsend was from the Area of Communication Disorders, Central Michigan

University Hearing Clinic, Mt. Pleasant, Michigan. In the tests conducted

other plugs tested were the Ear Defender, a rubber insert (Mine Safety

Appliance); and

the CEP, a custom made silicon plug (Otocure, Inc.). The

authors under "Discussion' did state that the results of the investigation

have indicated that with the possible exception of a custom earmold, good

high frequency attenuation is provided by all of the protectors evaluated.

(cx-21).
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102, In December of 1973, the Department of Transportation
Federal Aviation Administration issued a report entitled Ear Protec-
tor Ratings. It discusses a study conducted by Jerry v. Tobias, Ph.D.
and F. Michael Irons, M.Ed., of the FAA Civil Aeromedical Institute,
Oklahoma City, Oklahoma. The study evaluated 21 brands of '"canal-sealing
appliances" which are referred to on page 2 of the report. Among the
products tested was the E~A-R polyvinyl foam ear plug. At page 4 of the
report the authors list Groups I to VII under Brand Names. Each group is
associated with a type. Groups I and Il were said to include the best
attenuators; Group VIIL included the worst. Under Group I only "E-A-R" was
listed with type "Wearer-molded". Under Group II "Com-Fit" and "Sound
Silencer, wet'" were listed. Both were of the pre-molded type. At page 5 of
the report they also say that
"The E-A-R (National Research Corporation) earplug is
unique type in this study. The material is soft and
easily compressed, but it returns to its original shape
rather slowly under normal conditions, permitting an
insertion of the compressed, cone-shaped form, which then
expands to fill and seal the entrance to the canal. All
the subjects who use this plug found it very comfortable.
We have no data on the expected life of the E~A-R earplug,
but one member of the laboratory staff used a pair for at
least one hour per day for one month, and there was not

much sign of deterioration in the material. The plug does
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change compression properties when used in high summer
temperatures, s$o it may be more difficult to insert it
effectively in environments hotter than 90° or so; however,
there are no numerical data to support this coantention as
yet. The plugs are furnished in a bright yellow. They soil
rapidly, and must therefore be handled carefully if they are
to be resused."

(CX-22).

103. In October of 1975, Dr. Tobias issued a second report on
behalf of the U.S. Department of Transportation, Federal Aviation admin-
istration. His data indicates that the E-A-R foam earplug was the best
product tested in all three evaluation categories. The E-A-R plug sur-
passed the second rated plug Soft-seal in one of the three evaluation
categories. Each of the categories related to attenuation. (CX-23,

pp. l0-11; Gardner, CX-133, pp. 19-20).

104. 1In an article entitled '"Plug Out Noise'" which appeared

in the January 19, 1976, issue of Qutdoor Life, Staff Writer Bob Rodale

stated:

"E-A-R Plugs are made of a soft, spongy plastic foam
that acts like no other material I've ever seen. It
can easily be squeezed into a small cylinder the size
of a Q-tip. And after pressure is released, it expands
to original dimensions -- about 1/2 in. in diameter.
Expansion takes place within about a minute. That the
unique property of this plastic foam. You squeeze it,
insert in your ear, then hold it in for a short time
while it expands to fit and block you ear canal.

These little earplugs are amazingly effective
and cost only 50 cents a pair. My tests showed that
they blocked out sound more effectively than custom-
molded earplugs that cost more then $25.
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Although the plugs can be used over and over again,
their manufacturer implies that they are disposable.
"Use only fresh, clean plugs,'" says the instruction
sheet., Users are also told to wash hands before
inserting the plastic foam.

All things considered, these plugs are extremely
useful and effective. Perhaps even more important,
E-A-R Plugs are comfortable to wear. The softness
of the plastic foam prevents the irritation and
annoyance that cause some shooters to avoid use of
sound-control devices.

(cx-28).

105. In January, 1979, Popular Science published an article

on hearing protection entitled "How to Protect Yourself from Shop Noise.”
At page 133, this article says '"Plugs are inconvenient to insert and
remove, so they are better suited to long jobs such as mowing and chain
sawing. Some types of plugs are sold in various sizes to provide tight,
but comfortable fit in your ear. 1If you ;se this type you may have to buy
more than one size, experimenting until you find one that fits. The E-A-R

plug -~ made of a compressible foam that expands to fit your ear canal --

avoids that problem." (CX-29).

106. In November, 1979, Dr. Larry H. Royster, Professor of
Mechanical and Aerospace Engineering at North Carolina State University,
presented a paper entitled "Effectiveness of Three Different Types of
Hearing Protection Devices in Preventing a Temporary Threshold Shift."

Dr. Royster reports his evaluation of the E-A-R foam earplug, the American
Optical Hear Guard (V-5lR) and the Norton Sigma Comfit insert hearing
protector devices (HPDs) in preventing hearing loss in two different
industrial environments. The amount of hearing loss was determined by
giving the subjects hearing tests before they began work in the morning and
repeating the hearing tests approximately thirty minutes before the end of
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the morning shift. The test subjects were given hearing protectors for the
morning shift. In the afternoon they wore no hearing protectors and were
again tested at the end of the day. The Norton Sigma Comfit hearing
protector 1s a three-flanged premolded plug. The American Optical Hear
Guard (V-51R) is a single flange premolded earplug. Samples of both of
these plugs are on CPX-7. As a result of the evaluation, Dr. Royster
considered the E-A-R plug to be "an acceptable HPD (hearing protection
device) for exposures of up to . . . 95 db" while the V-51R and Comfit
hearing protection'devices were judged to be unacceptable. A rating of 95
db is equivalent to the maximum noise exhibited by 95X of industrial

environments. (CX-24).

107. A report presented at the American Industrial Hygiene
Conference on May 29, 1981, entitled '"Field Performance Evaluation of
Wear Molded Ear Inserts" contained the results of a field stury conducted
by D. R. Crawford, of the Weyerhaeuser Company, and R. J. Noza of the
University of Washington. The authors tested the E-A-R brand foam ear-
plugs, premolded ear inserts‘and custom molded ear inserts. The authors
then compared their field results to the values reported by the manu-
facturers on the product package. These values are reported in terms
of an ANSI S3.19 attenuation. At page 5 of the report the authors pro-
vided the following discussion of their results: 'The performance of the
premolded and custom molded earplugs was found to be significantly less
than the ANSI measured valued reported by the manufacturers. The premolded
earplugs exhibited the worst performance of all with field measured mean
attenuations at six of the eight test frequencies . . . The field measured

performance of the custom molded earplugs was always slightly better than
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the premolded type . . . The wearer molded plastic foam earplugs [the
E-A-R plugs] exhibited field measured mean attenuations which were
typically twice the mean attenuations measured for the premolded and
custom molded earplugs, but the viability (as expressed by the standard
deviation) was about the same for all earplugs tested.'" (While the
bracketed '"the E-A-R plugs'" 1is not contained in the quoted sentence

"the wearer-molded plastic foam earplugs" is "the E-A-R plugs" because
Figure 3 of the report identified the pfoduct being tested as "E-A-R
Brand"). The results of this test showed that the E-A-R plugs performed
much better than the premolded and custom molded earplugs. The premolded
and custom molded earplugs actual field performance was found to be much
less than that reported by the manufacturers. 1In contrast, the field per-
formance of the E-A-R foam earplugs was very close to that reported by
Cabot on its package. The authors also recognized that the performance

of any hearing protector depends upon whether the worker uses it properly.
At page 7 of their report, they state 'One way to assure maximum field
performance on each individgal 1s to select an earplug which exhibits the
least sensitivity to improper use. While there is no such thing as a 'fool
proof' earplug, the expandable plastic foam earplug goes a long way toward

this goal." (Gardner, CX-133, pp. 22-23; CX-25).

108. In a January !, 1982 edition, Aviation Consumer included

E-A-R foam earplug in its "Honor Roll of the Decade" on the occasion of

its tenth anniversary issue. The selections were based on a combination

of personal experience and reader feedback and were said to be based on
subjective judgments, personal to some degree, and not at all "infallible."

It was said:
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"E-A-R plug hearing protectors. These tiny miracles have
been proven by the FAA to be far and away the most effective of
all earplugs, they are the most comfortable of any plug. Any
pilot who flies without them is missing something good."

(Cx-27).

109. The patented foam earplugs sold by Cabot Corporation have
been extremely successful. Approximately percent of the income of
the E-A-R Division is attributable to the patented foam earplug. (Shoup,

Tr. 90).

[

110. The superior performance and commercial success of the foam
earplugs is attributable to its ease of insertability and comfort. These
facts are a result of the recovery rate and equilibrium pressure claimed
in the '487 patent. (Gardner, Tr. 128-129). Not all foam plastic
material are suitable for making the foam earplugs of the '487 patent.

To be usable, a foam earplug must have the mechanical parameters of
recovery rate and equilibrium set forth in the '487 claims. (Gardner,

Tr. 128-129, 213-214).

VIII. The Prior Art

l111. The oldest type of earplug in this country to the inven-

tor Gardner's knowledge is the '"molded" rubbery V-51R earplug which comes
in five sizes. It is extremely difficult for a very well-trained fitter to
actually make sure that each person gets the right size of this earplug.

An example of the V-51R earplug is the Hear Guard plug at CPX-7. Another
problem with a V-51R earplug may be its contoured type shape at the end.
There are some ear canals that the contoured shape will tend to work out of
with time, so when a person starts using such earplugs, if the person walks
around the plug can be dislodged. Another form of V-51R ear plug is the
Tasco Safety Cone at CPX-7. (Gardmer, Tr. p 134, 136-138, 140; CPX-7).
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112. Another type of molded plug that has been on the market
has a small stiff cylindrical core from which flanges extend radially.
Reference is made to the 3M plug on CPX-7. These flanges can be of a
different diameter. This plug is also jammed into the ear canal. If
the ear canal nappens to take a bend, the plug can hit the bend. (Gardner,

Tr. l4l; CPX-7).

113. Glass fiber or cotton have also been used as earplugs as
shown on CPX-7. The user just wads the material and pushes it into his ear
canal. Pecple have experienced problems with fibers coming off inside the
ear. Also, because the user can choose how much cotton or fiber to use,
there is no guarantee that a sufficient amount of material will be used.

(Gardner, Tr. l44; CPX-7).

114, Another type of earplug is made of wax impregnated fiber
shown on CPX-7. 1If one touches such earplugs, 'you may have it on you for

the rest of the evening.'" (Gardner, Tr. p. l45; CPX-7).

115, Putty-like materials have also been used as earplugs.
Included in this type of product is an earplug sold under the name Flents
shown on CPX-7. The user must shape it and press the plug into the ea