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COMMISSION ACTION AND ORDEF
Introduction

The United States Internationsl Trade Cormission haes concluded its
investigation under sect@on 337 of the Tariff Act of 1930 (19 v.8.C. § 1337),
of alleged unfeir methods of competition and unfair zcts in the unauthorized
importation of certain drill point screws for drywsll corstruction ivts‘ﬁbe
United States, or in their sale by the owner, importer, comsigree, or agert of
either, the alleged effect or tendency of which is to destroy or substartially
injure ap industry, efficiently and'econ?mically operated, in the lnited
States. The.Commission's investigation corcerred sllegetions that drill poirt
screws for drywall constructior imported or sold by respondents Katuehi Kaicha
Yamashina Seikosho, Kyoto-Shi, Hyoto-Fu, Japan; J. Robert Agencies, Ltd.,
Vancouver, British Columbia, Canada; and Yamae-Fas, Irc., South Ser Frarcisco,
Califorpnia, are covered by claims 1-6 of U.S. Letters Pztent 3,463,045
(hereinafter the '045 patent). Theb'045 patent is owred by complainant
Illinois Tool Work, Inc. (ITW) of Chicago, Illinois.

This Actiop and Order provides for the finsl dispositior of investigatior

Ko. 337-TA-116 by the Commission. It is based upor the Commission's uranimous
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determination, made in public session at the Commission weeting of February

17, 1883, that there is no violation of section 337.

Action

Having reviewed the record compiled and informg;ion'devéibped in fbis
investigation, including (1) the submissions filed by the parties, (2) the
trapnscript of the evidentiary hearirg before the administrative law judge
(ALJ) and the exhibits which were accepted into evidence, (3) the ALJ's
recommended determination, and (4) the arguﬁents and presentatiors made at the
Conmission's public hesring on Jarnuary 18, 1983, the Commission, on February
17, 1983, unanimously determiv;d that, with respect té the respordents in

investigstion No. 337-TA-116, there is po violation of section 337 of the

Tariff Act of 1930 ip the importation into end ssle ip the Urited States of

certain drill point screws,

Order -
Accordingly, it is hereby ORDERED THAT--

1. Investigation No. 337-TA-116 is terminated as to all issves énd
all respondents;

2. The Secretary shall serve copies of this Action ard Order end
the Commission opirions in support thereof upon each party of
record to this investigation and vpopn the U.S. Department of
Health and Humen Services, the U.S. Department of Justice, the
Federa]l Trade Commission, arnd the U.S., Customs Service; and

3. The Secretary publish notice of this Action and Order in the
Federal Register. S

By order of the Commission. Ci:z;;;fi:~__——p

Kerreth R. Mason
Secretary

Issued: March 3, 1683



COMMISSION OPINION

/

Procedural Background-i

Illinois Tool Works, Inc., Chicago, Illinois, (hereinafter ITW) filed a

complaint with the Commission on January 20, 1982, aileging violations of
section 337 of the Tariff Act of 1930 and seeking both a permanent exclusion
order and a cease and desist order. 2/ The Commission instituted an
investigation on February 18, 1982, to determine whether there is a violation
of subsection (a) of section 337 in the unauthorized importation of certain
drill point screws fof drywall construction into the United States, or in
their sale, by reason of alleged direct infringement by said screws of claims
1-6 of U.S. Letters Patent 3,463,045 (hereinafter the '045 patent), the effect
or tendency of which is to deétroy'or substantially injure an efficiently and
economically operated domestic induétry. A notice of investigation was

published in the Federal Register on March 3, 1982. 2/ The respondents

named in this investigation were Gyplok and Kabushi Kaisha Yamashina

1/ The following abbreviations are used in this opinion: ALJ =
Administrative Law Judge; IA = Commission investigative attorney; RD =
ALJ's recommended determination; CX = complainant's exhibit; RX
respondents' exhibit; RPX = respondents' physical exhibits; CPX
complainaint's physical exhibits; ET = transcript of evidentiary hearing
before ALJ; HT = transcript of hearing before the Commission held on
January 18, 1983; FF = ALJ's finding of fact; CL = ALJ's conclusion of
law; CB = complainant's Pre~Hearing Brief to the Commission; RB =
respondents' Brief on Violatiom.

2/ In its prehearing brief on remedy, bonding and the public interest,
complainant requested the issuance of both a permanent exclusion order
and a cease and desist order. The cease and desist order was sought for
the interim period prior to the issuance of the exclusion order. The
complainant withdrew this request at the Commission hearing. HT 152.

3/ 45 F.Re. 9113-14 (March, 1982). ’



Seikosho. On June 25, 1982, upon the recommendation of the ALJ, the
Commission amended its notice of investigation to correct the name of
respondent Gyplok to "Kabushi Kaisha Yamashina Seikosho d/b/a/Gyplok” and to
add J. Robert Agencies, Ltd. and Yama-Fas, Inc. as respondents in the

4/

investigation. —

The evidentiary hearing before the ALJ commenced on September 21, 1982.
Appearances Qere madelﬁy complainant ITW, respondents Kabushi Kaisha Yamashina
Seikosho (hereinafter Yamashina), J. Robert Agencies, Ltd., and Yama-Fas,
Inc;,-and the IA., Omn Novémber 29, 1982, the ALJ issued an RD in which‘he
found no violation of section 337. |

The Commiésion held a hearing on the RD and on remedy, the public
interest, and bonding on January 18, 1983. Appearances were made by
complainant ITW, respondents Yamashina, J. Robert Agencies, Ltd., and
Yama-Fas, Inc., and the IA. On February 17, 1983, the Commission unanimously
determined that theré is no violation of section 337 based on a»finding of no
infringement of the patent in iésue and a findiﬁg of no injury. é/ In this
negative determination, we discuss all issues of violation. Having found no

violation, we do not reach the issues of remedy, the public interest, and

bonding.

4/ 47 F.R. 28479 (June, 1982).
5/ Commissioner Stern reaches all the issues of violation in conformity

with the language in Coleco Industries, Inc. v. U.S. International Trade
Commission, 573 F.2d 1247 (CCPA 1978).



The Product

The subject of this investigation is a forged drill point screw which is
utilized as a fastener in several applications, including drywall
construction, the automotive industry, and the appliance industry. Those
screws manufactured by complainant ITW and its licensees are marketed under
several trade names, according to the nature of their use, Those screws used
in drywall conmstruction are commonly known as "“S-12" screws, while those
screws employed in other industrial applications are generally known as "TEKS"

fasteners. The screws imported and sold by respondents are known as "Jet

Drive,"” or "JD" screws, and are used for drywall construction.

The '045 Patent

The patent in issue, the '045 patent, (% was issued on August 26, 1969,
to the named inventor Arthur W. Prescott. The patent was assigned to ITW on
June 24, 1966. The '045 patent discloses a drilling screw having a forged
drilling tip with features that are intended to provide a screw that has a
relatively strong and rugged entering end, or drilling tip portiom, and

relieved, well-supported and highly efficient cutting or drilling edges.

Violation

I. Patent validity

We concur with the ALJ and find that the '045 patent is valid. 7/

Further, we note that respondents have conceded the issue of validity in these

proceedings. §/

6/ The patent is set forth in its entirety as Attachment A.
7/ CL 2, RD at 150; FF 12-64, RD at 7-64; RD 71-91.
8/ RB at 1; HT 133-134.



I. Infringement

Complainant has alleged that the drill point screws imported by
respondents are infringing claims 1-6 of the '045 patent, either literally or
under the doctrine of equivalents. To prove literal infringement, one or more
claims of the '045 patent must read on the structure of the Yamashina

screw. 3/ Complainant only briefed and argued infringement of claim 1, the

sole independent claim involved. 10/

Respondents' defense with regard to infringement focuses on three
elements of claim 1. Respondents argue that the Yamashina screws do not
infringe the '045 patent because (1) they do not have surfaces corresponding
to the '045 patent flute surfaces which traverse a second plane; (2) they do
not have a web structure which corresponds to the web provided for in the '045
patent; and (3) they do not have end surfaces corresponding to the end
surfaces provided_for in the '045 patent which have a convex configuratién énd

varying radii of curvature greater than the radius of the body of the

SCIrev. *]:-];/

The ALJ found that there is no literal infringemenf of the '045 patent by
the Yamashina screws. We find, as did the ALJ, that the Yamashina flute
surfaces do not traverse a second plane containing the longitudinal axis of

the screw. Our conclusion is based on the reasoning of the ALJ, our own

9/ See Tate Engineering Co. Inc. v. United States, 477 F. 2d 1336 (Ct.
Cl. 1973); Autogiro Co. of America v. United States, 384 F.2d 391 (Ct.
Cl. 1967); 4 Chisum, Patents, § 18.04[4].

10/ See Attachment A.

11/ RD at 92; RX-3 at 21-22.



observation of the physical and photographic evidence, 12/ and the testimony
of both complainant's and respondents' expert witnesses., 13/ 14/

The question of whether the flute surfaces of the Yamashina screw
traverse a second plane containing the longitudinal axis of the screw and the
question of whether it has a weB within the meaning of claim llof the '045
patent are related. Complainant's expert testified that the presence of a web

requires that the flute surfaces traverse the second plane of the

15/

screw.s —  With this testimony, and in light of the determination‘that the
Yamashina flute surfaces do not cross the second plane, it 1s apparent that
the web as contemplated under the '045 patent does not exist in the Yamashina
screws The nonexistence of this web in the Yamashina screw can elso be
demonstrated independently by the weight of the evidence.

Claim 1 of the '045 patent teaches:

a narrow web between said flute surfaces at said free terminal end
and presenting a narrow tip edge for initial engagement with a’
workpiece during drilling operation, said cutting edges including
portions disposed substantially in a common plane and traversing
said web portion and defining opposite side corners of said tip edge.

12/ RPX 3-7; CPX 1-5; CX 12, 14-18, 80, 103; RX 174; RPX 9, 11; CPX 17-18,
and RX 3 (Figs. 1-12).

13/ Respondents' expert witness is President and Director of Almay Research

T and Testing Corporation, Los Angeles, California, and a professional
engineer with over 37 years of experience in the field of mechanical
fasteners., ‘

14/ Complainant's expert witness was the Plant Manager of complainant's

Screw Division, and has 24 years of experience in the screw industry.
He also participated in the early development and testing of
complainant's screw,

15/ ET 244,
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16/

The patent specification — indicates that an important object of the
invention is to provide a novel drilling screw which has a relatively strong

and rugged entering end, or drilling tip portion, as follows:

This narrow web or tip portion . . . provides the screw with a
strong well-supported yet relatively thin or sharp point for

facilitatin§ entry into a workpiece during a drilling
operation. _Z/

For the claims of the '045 patent to read on the allegedly infringing
Yamashina screw, the tip portion of the Yamashina screw must facilitate entry
into the workpiece during drilling. However, the information indicates that
the Yamashina screw has been designed ;s a relatively pointed screw that
initiates entry by punch pointing. 18/ In contrast to the patented screw
web which is paft of the design and is forged within the die cavities of the
patented screw, the web-like material on the Yamashina screw is metal (called
flashing) that has flowed outside the designed portion of the screw during
forging and does not function as the web in the patented screw does. }2/

The third element of claim 1 in issue is whether the Yamashina sérew is

"relieved behind said cutting edge with said end surfaces having a convex

configuration and varying radii of curvature greater than the radius of said

16/ Patent claims are to be .construed in light of the specification. United
States v. Adams, 383 U.S. 48, 49 (1966).

17/ cx 1, Ccol. 3, 34-39, :

18/ This is similar to what was contemplated under the German Lenne
self-drilling screw, RX-51, cited by Kiyoshi Morita, Director of
Research and Development for Yamashina, RX-1 at 2.

19/ Brenner, ET 18-19; Friedland, ET 275, 280-281; RD at 97-98, 114-115.



body." [Emphasis supplied.] The Yamashina screw has end surfaces with a
convex configuration, but does not possess varying radii of curvature greater
than the radius of the body. While the portions of the Yamashina screw
corresponding to the end surfaces of claim 1 have a convex configuration and
varying radii of curvature, the evidence as a whole is Insufficient to show
varying radii of curvature "greater than the radius of the body.” 20/

In addition to the allegations of literal infringement, complainant
argues that respondents' screw infringes the '045 patent under the doctrine of
equivalents. However, we find that the doctrine of equivalents does not apply
in this investigation. The drill screw art appears to be a crowded art and
thus the '045 fatent is not entitled to a broad range of equivalents., Zl/ A
showing of equivalence requires information showing that the Yamashina screw
employs substantially the same means to achieve substantially the same result
in substantially the same way as the patented screw. 22/

While the Yamashina screw achieves the same result as the patented screw,
it does not.utilize substantially the same means to achieve that result inm
substantially the same way. More specifically, the Yamashina screw flashing

does not function in substantially the same way as the web of the patented

screw; entry to the working surface is effected with the Yamashina screw by a

20/ See CX 18 and RX 174, which are enlarged photographs of sections of the
ITW screw and of the Yamashina screw, respectively, taken perpendicular
to their cutting edges and longitudinal axes.

21/ Tate, supra at 1340.

22/ Graver Tank Mfg. Co., v. Linde Co., 339 U.S. 605, 609 (1968).
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punching technique in contrast to the cutting or peeling action of the
patented web. Furthermore, as set forth in the RD,~£§/ the offset
half-cones of the Yamashina screw are not equivalent to the means for relief

provided by the patented screw. Thus, the Yamashina screw is not equivalent

to the patented screw.

II1. Importation and sale.

We conclude that respondents have engaged in the importation and sale of
the screws subject to this investigation in the United States and adopt the
findings and conclusions of the ALJ in the RD with regard to the questions of

24/

importation and sale. ~—  Furthermore, respondents have stipulated that

they are engaged in the importation and sale of the subject screws. 2/

IV. Industry

A. Definition.

An issue in this investigation is whether the domestic industry should be
defined as those facilities producing the patented screws for all purposes or
for drywall construction only. 26/ We find it appropriate in this

investigation to limit the scope of the domestic industry to those domestic

23/ RD at 116.
24/ RD at 121, FF 122-128.

ZE/ ‘Prehearing conference transcript 26-27, 48 (September 20, 1982).
26/ RD 122-130.
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facilities producing the patented drill point screws for drywall

construction.

27/ 28/ Therefore, the domestic industry consists of those

27/

Our definition of domestic industry is consistent with that advocated by
complainant. See Complaint of Illinois Tool Works Inc. filed with the
Commission on January 20, 1982.
Commissioner Stern finds that the domestic industry in this
investigation consists of the domestic operations of the complainant and
its licensees dedicated to the exploitation of the patent in issue. The
majority in reaching its definition of industry has relied heavily on
the decision of the Commission's majority in Headboxes. I find the
following statement from my views in Headboxes to be equally applicable
to this investigation:
The novel definition adopted by the majority in this case focuses on
the imported article and then, through a like product analysis,
limits the definition of the industry to a portion of the
exploitation of the patents in issue, This takes what was an
already artificial and rarefied definition of the term "industry"-—-
which was adopted to make a patent-based jurisdiction viable under
section 337 -~ and extends it beyond any reasonable interpretation.,
Certain Headboxes and Papermaking Machine Forming Sections for the
Continuous Production of Paper, and Components Thereof, Dissenting
Opinion of Commissioner Paula Stern, Investigation No. 337-TA-82 (1981)
at 10. In fact, the majority's action in Headboxes led to a definitiom
of industry which consisted of all the exploitation of the two patents
in issue in tandem. Here we have one patent which is being used to
produce one product for different applications. So this is the first
time that the Commission has moved to an industry definition narrower
than the exploitation of the patent when there has been only one patent .
involved.
In Certain Methods for Extruding Plastic Tubing, Investigation No.
337-TA-110 (1982) the Commission followed my line of reasoning in
Headboxes and returned to the Commission's traditional exploitation of

the patent analysis. In fact, the situation in Plastic Tubing was very

close to the one we face in this investigation. The complainant and its
licensee were producing under the patents for what were predominantly
separate markets—-industrial and consumer. The subject imports were for
the industrial market. The Commission found the domestic industry
consisted of the exploitation of the patent rights in issue and did not
limit its definition to only production for the industrial market., It
seems to me that better policy would dictate following the Plastic
Tubing analysis rather than departing from it as the majority has done
in this investigatiom,

The majority in this investigation has cited another investigation

to reinforce its position saying that the realities of the marketplace
(Continued)
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facilities of complainant's Buildex and Shakeproof Divisiomns 29/ devoted to
the production of $-12 screws for drywall comstruction, and those portions of
the facilities of ITW's licensees~-~Elco, National Lock, Parker-Kalonm,
Central, and Continental Screw (Midland)---devoted to the production, pursuant
to the '045 patent, of forged self-drilling screws for drywall comnstruction,
The facilities of complainant are segregated according to the intended
use of the sérews, i.e., for drywall comstruction or for other industrial
applications, The Buildex Division of complainant ITW is responsible for the
marketing and the manufacturing of all but 5-6 percent of ITW's production of

the subject drill point screws, 30/ the patented screws used in drywall

28/ (Continued)

justify its perspective. Certain Apparatus for the Continuous Production
of Copper Rod, Investigation No. 337-TA-52 (1979). However, in Co
Rod the "realities of the marketplace” principle was enunciated to define
an industry broader, not narrower, than that which would have been
reached by simple application of the exploitation of the patent principle.
Even if there is a compelling legal argument to look for an industry
narrower than the exploitation of the patent, it is not possible to
sustain such a definition in this investigation because of the data
available. A large portion of the information on this industry is before
us only in the form of royalties paid to the complainant by its
licensees. These royalties are not broken down between drywall and
non~-drywall uses. The complainant and the five licensees producing for
drywall uses also produce for other uses, and there are no restrictions
on the licensees limiting production to omne use or the other. Moreover,
the division of the complainant producing primarily non-drywall screws
also produces 5-6%-of complainant's drywall screws.
29/ The Shakeproof Division also produces and markets the patented screws
intended for non-drywall applicatioms.
30/ The Shakeproof Division manufactures this minimal amount at its Elgin
plant. RD at 128, FF 162.
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construction. Yamashina produces for exportation to the United States only
drill point screws for drywall construction. 31/

The record indicates that it is difficult for drywall screw manufacturers
to divert facilities to the production of screws for use in the automobile or
appliance industries. 32/ For example, a substantial amount of time,
effort, and investment directed to the ret;aining of personnel and conversion
‘of machinery ﬁould be required in order to convert the Buildex facility to the

manufacture of non~drywall screvs. 33/

The issue of defining the domestic industry more narrowly than the full

scope of the subject patent was first raised in Certain Headboxes and

Papermaking Machine Forming Sections for the Continuous Production of Paper

and Components Thereof. 34/ We find Headboxes to be persuasive precedent for

limiting the scope of the domestic industry to the facilities producing one of
the two types of products covered by the '045 pétent. In Headboxes, two
patents were involved. One patent covered the apparatus used in the
manufacture of single-ply paper. The sgcond pateﬁt used some of the inventive
concepts of the first patent in the production of multi-ply paper. Some of
the inventive concepts of both patents were necessary to produce the multi-ply
headboxes. The only allegedly infringing product being imported into the

United States was the multi-ply headbox. In deciding that the domestic

31/ FF 274, Yamashina's international marketing director testified that
Yamashina had considered producing screws to compete with the TEKS screw
but decided it was too difficult to enter the U.S. automobile and
chassis market., Kamematsu, CX. 47, 30.

32/ RD at 125; FF 163-166.

33/ RD at 126; FF 164,

34/ Inv. No. 337-TA-82, USITC Pub. No. 1138 (April, 1981).
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industry consisted of only those facilities producing multi-ply headboxes, the

Commission stated:

Even though single~-ply headboxes are produced in accordance with omne
of the patents in issue, our focus under section 337 in patent cases
is on injury caused by infringing imports to the domestic industry
producing articles, covered by the patent, which compete with the
subject imports. Thus, we cannot look just at the domestic
facilities devoted to the production of all headboxes made in
accordance with the '269 and '593 patents. To do so would not focus
on the actual point at which the infringing imports have an adverse
impact. Rather, we must identify specifically that portion of
complainant's facilities which produces articles under the patents
in suit and which is adversely affected by the.infringing imported
articles~-namely, in this case, the complainant's production
facilities for multi-ply headboxes. Upon that segment only should
we assess the economic impact which the unauthorized importatioms

and sales have on the legal monopoly of the patent holder.
(Headboxes at 29).

Respondents have argued that Certain Methods for Exfruding Plastic

Tubing 36/

is a more recent precedent which conflicts with the Headboxes

methodology of defining the scope of the domestic industry. We disagree. 1In

Plastic Tubing, the two domestic producers, Dow and Minigrip, produced for
different markets, i.e., the consumer and industrial markefs, respectively.
There the Commisson found it appropriate to include both in defining the scope
of the domestic industry and to assess the impact of imports aécordingly. The
Commission noted that Dow sold predominantly,'but not exclusively, to the
consumer market and that Dow's licensing agreement with complainaht Minigrip

did not preclude Dow from selling in the industrial market.?éz/ The ALJ in

22/ See also Certain Apparatus for the Continuous Production of Copper Rod,
Inv. No. 337-TA-52, Pube. No. 1017 (1979), where the Commission 1ndicated
that it examines the 'realities of the marketplace” in determining the
scope of the domestic industry.

36/ Inv. No. 337-TA-110, USITC Pub. 1287 (1982).

37/ Plastic Tubing at lO.
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that investigation concluded that there was an overlap between those markets,
citing the licensing agreement and Dow's sale of bags purchased from Minigrip

to “"consumer food packers or processors” and the "spill-over market.” 1In

Plastic Tubing, a broad definition of industry to include facilities producing

plastic bags for both the consumer and industrial markets was'warranted
because of competition, both actual and potential, between Dow and imports in
the industrial market. This was not the situation in Headboxes where the
product being imported, only multi-ply headboxes, was not competing with both
products manufactured domestically under the patents in issue. Thus, the

focus of Headboxes, Plastic Tubing, and the instant investigation is "on the

actual point at which infringing imports have an adverse impact.” 38/

B, Efficient and economic operation

We find that the domestic industry in this investigation is efficiently
and economically‘operated. Although the record is limited with regard to
complainant's licensees, there is ample evidence on the record that
complainant itself is efficiently and economically operated. 39/

The information on the record indicates that ITW's plants are equipped
. with modern equipment; and that ITW has made major investments in research and
development of its Buildex Division products since the mid-1960's. 40/

Further, the existence of a successful quality control program is demonstrated

38/ Headboxes, supra at 29.

39/ The complainant represents nearly one-third of the domestic industry.
RX 2 at 140

40/ FF 194.




16

by complainant's reputation for a premium quality product. ﬁl/ - Separate
space and facilities are maintained for the production of the S$-12

screws; 42/ a successful sales campaign is demonstrated by a substantial
increase of the value and quantity of the Buildex Division's sales between
1977 and 1981; 43/ and a sustained profitable operation is supported by an
increase in ITW's profits on a variable margin basis in 1981 over 1977, after
ad justing for inflatiom. 44/ We note also that respondents have stipulated

to the efficient and economic operation of the complainant éé/'and declined

to argue that the industry concerned in this investigation was not efficiently
46/

and economically operated. —

V. Injury
We determine that there is no injury or tendency to ;njuie the domestic
industry by reason of the, importation and sale of respondents' screws in the

United States. iz/ Specifically, we find that complainant did not meet 1its

41/ Since ITW refuses licenses to companies which cannot produce screws of
' sufficient quality, it can be inferred that there is quality control
among the licensees. :
42/ FF 133.
43/ FF 208, 209.
44/ FF 237,

45/ Prehearing Conference Transcript at 27 (September 20, 1982).

EE/ CX 89 at 10-11, Answer to ITW's Fourth Set of Interrogatories, dated
August 18, 1982,

ﬁl/ Commissioner Stern notes that the injury analysis for an industry
defined by usage in drywall construction is valid for the industry she
has determined to exist in this investigation. See supra, note 28.
There are no imports of screws allegedly produced under the subject
patent for usés other than drywall construction. Thus, she is assessing
the impact of the same imports on a broader industry. The weakness in
complainant's proof that the alleged injury to the domestic industry was
caused by importation of respondents' allegedly infringing screws was
created by the existence of noninfringing imports in the market and the
existence of other economic factors such as the current economic
recession as an explanation for any problems being faced by the industry.
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burden of proof in establishing either effect or tendency to substantially
injure or that the subject imports are the cause of any such injury. ﬁﬁ/

The evidence on the record concerningvinjury is conflicting. There are some
indications that the industry is experiencing financial difficulties but there
is also information goncerning areas of stability and improvement. As noted
by the ALJ, 49/ the portion of the domestic industry represented by the
licensees producing drill point screws for drywall construction is limited
because of their lack of participation in these proceedings. Thus, while our
injury analysis would ordinarily focus on injury to the licensees as well as
to the patent holder, our analysis of injury to the licensees in the instant

investigation is limited because of the paucity of evidence on injury to that

portion of the domestic industry represented by them.

48/ Commissoner Stern notes that a finding that respondents' screws were
infringing complainant's screws is insufficient to prove that there is a
violation of section 337. The injury requirement of the statute is
separate and distinct from the unfair act requirement and requires
independent proof. See Spring Assemblies and Components Thereof, and
Methods for Their Manufacture, Inv. No. 337-TA-88, (1981); PTFE Tape,
Inv. No. 337-TA-4 (1976) (Opinion of Commissioners Bedell, Moore, and
Parker); In the Ear Hearing Aids, T.C. Pub. No. 182 (1966);
Sphygmomanometers, T.C. Pub. No. 457 (1972). Commissioner Stern noted in
Spring Assemblies that:

An attempt to relate a finding of patent infringement to a finding
of "the effect or tendency . . « to substantially injure” is clearly
not intended by the statute. This Commission has the obligation to
make a judgment as to the causal relationship between the subject
imports and any substantial injury to a domestic industry based on
the reality demonstrated by the facts on the record and not an a per
se analysis based on the same facts establishing the unfair act.
Spring Assemblies at 44, n. 37.
49/ RD at 140.
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Factors the Commission has considered in reaching the injury
determination include among other things: (1) lost sales; (2) underselling;
(3) volume of imports; (4) decreased employment in the domestic industry and
excess domestic production capacity; (5) foreign capacity to increase imports;
and (6) whether, in the absence of an exclusion order, the imforted products
would capture an increasing share of the U.S. market. 30/ Complainant has
alleged that the domestic industry is entitled to the 14 percent of the market
which respondents have taken during the period under consideration and claims
that this equates to a significant sum in lost revenue, 31/

To emphasize its allegations of lost sales, complainant indicated that
respondents’' sales have been to large customers of complainant and that one of
complainant's licensees has returned a leased machine used to make the
patented screw because of reduced sales. 22/ However, the record indicates
that respondents have not taken away any of complainant's customers.
Complainant's two largest customers buy all of their drywall screws
exclusively from complainant., With regard to the five customers that
complainant alleges have been lost, 23/ the record indicates that one was a

mere prospect and not a regular customer; éﬁ/ one purchased very few screws

55/

from respondents; =’ one purchases approximately 100 percent of its screws

50/ Convertible Game Tables, Inv. No. 337-TA-2 (1976); Certain Reclosable
Plastic Bags, Inv. No. 337-TA-22 (1978); Certain Molded Golf Balls, Inv,
No. 337-TA-35 (1978); Certain Roller Units, Inv. No. 337-TA-44 (1979);
Certain Thermometer Sheath Packages, Inv. No. 337-TA-56 (1979).

51/ CB at 67. o

52/ CB at 68.

53/ This is a minimal number out of a total number of distributors used by

T complainant. :

54/ FF 217,

55/ FF 218.
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56/

from complainant; =" one became involved in a financial dispute with
complainant and was told to find another supplier; 37/ and the fifth

customer purchases from respondents as a second source of supply. éﬁ/
Futhermore, the record does not adequately link the returned machine to
respondents' activities. 39/ Complainant then projects Yamasﬁina's

increased market share into the future which, according to complainant's
calculations, would be a very significant share of the U.S. market by 1983 and
would destroy the domestic industry shortly thereafter., However, the record
concerning complainant's shipments, sales volume, piece market share, and
standard variable_profit indicates a general upward trend. 80/

Complainant claims that specific instances of price reductions which are
supported by the record. However, complainant's prices are considerably
higher than both the respondents' prices and the prices of complainant's
licensees. 81/ Respondents' prices are compétitive with those of

complainant's iicensees, and, therefore, the majority of the domestic

industry. QZ/

Complainant also notes that it has had to reduce its workforce, but

employee furloughs during the 1977-1981 period were due to reduced business in

56/ FF 219.

57/ FF 221.

58/ FF 223.

59/ RD at 14l.
60/ RD at 143-144.
61/ RD at 140.
62/ RX 2 at l4.
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complainant's total product line, and thus one not necessarily attributable to

respondents' activities, 83/

Finally, complainant argues that its inventory has increased
significantly since respondents began importing their JD screws. While
complainant's inventory has increased, this is due in part to complainant's

increase in productive capacity and sales, and not solely because of

respondents' activities. 4/

As previously indicated, complainant contends that it is entitled to the
14 percent market share currently enjoyed by Yamashima. The requisite

connection between the accused imports and substantial injury to the domestic

industry is usually established when:_

[a]ln infringer holds a significant share of the domestic market for
articles covered by the patent or. . . that the infringer has made a
significant amount of domestic sales of the covered articles, as
such sales rightfully belong only to the patentee (and/or amy
licensees). This obviously does not contemplate that a single sale
lost by a patent holder will automatically result in substantial
injury. The complainant is not released from the burden of

establishing substantial injury, or of showin§ the requisite causal
connection between the imports and injury. 65 :

The finding of causation is reached in many section 337 cases in this manmer,
but in this investigation the question of causation has been complicated by

the existence in the marketplace of non-party importers of allegedly

noninfringing substitutes for the subject screws. Since some of these

63/ RD at 143,

EE/ Spring Assemblies and Components Thereof, and Methods for their
Manufacture, Inv. No. 337-TA-88 at 44,
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importers were in the U.S. market at the time respondents began to import
their screws, it is not immediately clear that respondents' sales and market
share were gained at the expense of the domestic industry.

In this regard, complainant has not sustained its burden of proof that
respondents' imports caused any injury to the domestic industry. As noted
previously, there is no information on the record that the domestic industry
lost market share.

Respondents' expert witness, an economic and management consultant,
indicated in his direct testimony that the dry wall screws market has been
experiencing an increased price elasticity of demand. It has become more
difficult for the manufacturers of better quality screws, such as. those
produced by complainants, to maintain higher prices and still retain thelr
market share. Distributors of drill point screws for drywall comstruction
have become more willing to purchase roughly equivalent screws at a lower
price, especially to fulfill their needs for a second source of supply. éé/
The record indicates that the allegedly noninfringing imports are competitive
with the screws of respondents and the domestic producers as a second source
of supply. éz/ Indeed, Gyplok is also competing as a second source of

supply and, thus, may be taking market share away from other importers. é§/

66/ RX-2C at 36-37, 67~69.

67/ Complainant included imports not subject to this investigation as part
of the market competitive with the S$-~12 screw in an exhibit to the
complaint. 1Inclusion of these imported screws as part of the market was
supported by the unrebutted testimony of respondents' expert witness, an
economic and management consultant.

§_8_/ RX“ZC at 58"60-
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. An important failure in complainant's attempt to link any injury to the

domestic industry with respondents' imports is lack of information on direct

market share shifts. The alleged lost sales were not substantiated. 89/

The only account lost by complainant was lost for reasons other than

competition with respondents. 70/ The other distributors to whom

complainant allegedly lost sales were purchasing respondents' screws as a

second source of supply. Complainant retained its accounts with those

distributors. ZEJ

Therefore, while the complainant has shown some evidence of injury, the

complainant has failed to carry its burden of proving that the respondents'

activities are causally related to any "substantial injury"” to the domestic

industry.

69/ FF 215-223.
70/ FF 221.
71/ FF 215-223.
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< ABS'U’ lCl‘ OF THE DISCLOSURE

- ﬁmhtﬁsdosedadrﬂhng:crewhavmglforgad

" driling i The forgiag s wcomplxsbcdso as to provide ..
.'_ ﬂmainlﬁ::'vaxrofdhgomny opposite quadrants of
. the tip wkile the remaining pair of diagonally opposite
- »qnadnnt: present sounded or convex end surfaces ex-
<% tending substaatially mnunuondy batween the flutes, First .
™" -surfaces of the fintes intersect peripheral surfaces of the™
tip to provide cutting edges and the rounded surfaces are
“relieved tchind these cutting edges. Tbe futes extend
across a plane contxining-the central axis of the screw

mémqecﬁaﬂymnmvddrﬂlmgmv..

* drilling and tapping screws is highly desirable in order -
‘to facilitate easy and economical assernbly of warts.' A
“variety of sclf-drilling screw .structures have heretofore

. .significant advances in the art and huave been successfully
-7 used, especially for parﬁcu!ar purposes. It has been noted
..." bowever that certain-of these heretofore propesed de-

" ~vices have required vse of relatively costly production of -
. musnfacturing procedures. In addition certain of such - -

.. to obtain only 2 relatively incfficient drilling action.
© It is an important object of the present invention to
provids & novel drilling screw structure’ gad, method of

: prodw.ng the 3ame whereby the screw. s relatively bighly -
. efficient in cp-:nhon and can be mass produced cheaply.
. .- More specificaly. it is &n imgortaut’ objuct of the pres- ;-
.em invention to provide a novel drimng screw strocrare
“and method of producing the same iy * pip:d Jointing or.

forping and so that relieved, Wen—suppona and bighly

" entering end of the screw, . -
“. . .A further important object of thc prcsen‘ mvemlon 3
. . "to provide a novel drilling screw and metbod of making
_the same, which screw kas a rclamely strong ¢.nd rugged
entering end or drilling tip portions.

~. . 50 as to defire therebetween a narrow web provxdmg the .
ber screw wilh & rchuvdy sharp ti» mdudmg continuations .* -

~There are: mANY, lpphauons whare th> use of nelf-.

'bccnp'uposed.Mauyofthcsc have been considered to be

efScicnt cotting or drilfing. cdga m obumed at the -

N

2

screw with a relatively sharp tip and including continu-
ations of the catting edges.
Other cbjects and adventages of the piesent invention
will become apparent from the following description and
5 the accomnpanying drawings wherein: - .

F1G. 1 & m elevational view showing a screw incor

porating E::m of the pnescnt invention; -
FIG. 2 is an clevatiom] view :hov'm" 2 hcadcd and
upthresded blank urilized in producing a screw in accord-
10 ance with the featores of the present mw.cnhan.,

- FIG. 3 i an explodsd perspective view :howmg the

: macner in which an entering end of the blank is pinch. -

. pom!ed’orforged -3 neuordawc ‘n:h thc features of lhe

. present nvestions -
15. FXG.‘B:ncnhrged fngmenzary sectional view taken
pcna:ﬂy along Imes 4—4 in FIG. 11 and showing an
te step in the process of forging the cntering
end or dnlling tip of the screw in accordance with fea-
‘tures of the present mvention;
20 F!G.S:s:nm.zrgz:dmdvuwoflhcscrewupporbon
sbowanlG.‘L -
FIG. 6 & a fra;meﬂ‘..ry side dcvmonal view of a
. pottion of the screw shown in FIG. i
’ FIG‘llsandcvanonﬂvwwsmarcoFlG 6but

‘mFIGG‘

- FIG. 8 a”fngm:unry devational view showing a -
- enlering end portion of the screw turned 45° from the

posxaonsshovnmbthGS.SandT AL AR OLK

30 FIGS. 9, 10, 11 and 12 are sectional views taken on :

- the same plane a2 indicated by the seticnal line 11—11

blenks
35 FIG. 13 is a sectiomal view on 2 reduced scale :!:omng

ton; .-

_._'s:mcxnx:sbowanIG&Umd 15;and - 0T oes
. FiG. l7n:fngmcntary sectional view similar to FIG.
45 l"bu!sbcwmgﬂzmnnermwbxch ‘.hemod:.ﬁed screw
.. strectore I foomedl o L oo Ko
:  Referring now more q{dﬁczﬁy to the drawmgs wbu'eg
" in ke pa:tsare.’am-u‘edbymenm numerals throuzh’-

, 50 tures of the present favention is shown in FIGS. 1 and § 7.
" through & The screw 29 i, in accordance with features -
""" of the present invention, formed frota a blank 22 shown -
in FIG. 2 :namax.nawtuchwm be described fuﬂy

SUIl another object. of the present invcnuon is to pro-—z=befow.

-wndc a povel drilling screw having an entermg end or tip *

i pomou formed for effactively cutting a hole in a work-

piece in 2 manner which will facilitate subsequent stzmng._J .

;.. of threads of the screw into the workpicce. .-

One embodiment of the present invention ct.:nlcmplates 0 -
the inclusion of a forged dn'!hng tip on a screw, said tip-
- * having flutes i a ﬁm paxr of diagonally opposits quad-.:.”

rants wiile the remzining quadranls are substantially un-
" inteqrupted and present roundsd or convex end surfaces;

e _ First surfaces of the flutes intersect the periphery of the”

tip and provide cutting edges at the intersections and the

. rounded end surfices sapport but are reiieved behing the
77 cutting edpc. The flutes are forged so 2s to traverse a -
* " plane containing the ‘longitudinal axis of .the screw to

thereby define therebetween s parrow web providing the

The firtsh=d screw 20, conpnscs an doagatod shank por-

portion 26 A traiiing end of the shanl: portion is prefe”
erably provide? v ith an enlarred bead 28 having suitable *
dnvng toal acummodzung slot ‘means 30 formed there-
. ;
‘ pcr a! thread convolations 32 are roned on the sbank "

pon.zon 24, Preferably the convolutions extend from ad-

jacent the bead (o the entering end portion or drilling tip .
26, and, if desired, the convolutions may be extended onto © °.

) the entering end pertica or tip 26, The thread coovohs. -
tions 32 are preferably formed so as to have a substantial- :.
- 1y unilorm crest 34 of predetermired. diameter thmugh-

out the wasfous ﬁgmu. a screw X0° m*o*poralmg !ao"

out & major portias of the shank. However, one or more™
of the cogvolutions designated 32° :dj-ccnt to or mergs " . .

- / ‘g5 sbowing the screw tumned 90‘ from tte posmon :.bown'f
»mpm:ntmvemonrehmtonnovd ‘traw :tmcun,_ 5

in FIG. 4 and respectively showing successive positions of '
pinch-pomnting orforg:ng dics during processing of a screw

themamcrofformmctbe trends on the screw blanks '
i FIG. 14 s a fragmentary elevational vicw similar o .
" ‘beretofore sugpested screws havs been constructed-so as - EJG- 6 but 55""“"' 2 M‘ﬁd f°’m of the P‘"-"‘"‘t m"ﬁ“ R
‘40 FIG.1S& an c‘evzhonzl view of the mod:ﬁed screw ‘
struciure turned 90° from the posxucn shown in FIG. 14;. -
- FIG. 16 is an enterizg end view of the modibed screw-‘-

tion 24 whi:h merpes with an entering end or drilling tip

-
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- ing with the emesing end

v

Py

bt o gy

v #iartion 26' bas a progres-
sively decrersing crest diamster or hedght i a direstion
extending toward the ﬁp 0 &3 to facilitate staning of
the thread convolutions ito a workpiece. As shown best
in FIGS. § s0d 7, the thread convolinions 32 are spaced
apart axialiy of the screw shank and the roots 36 of the
threads have a predetermined sabstantially oniform di-
amszter which is less than the maximmm diameier of the
cn(crm.cndpomouordﬁmngﬁpzsnvﬂlbedacn'bed
mor: in detad below, - -
Theentmm;c:dpomonordrmingupzsnpmch-
pomted or forged so zs to have a gererzlly cylindrical
bedy 38. Oppositely disposed fintes 46 znd 42 are formed .
in the tip body. Thesc fiztss are respectively defined by .
first tubsuntuny flat pzrallel surfaces 44 and 46 facing

in oppcsite directions and located scbstantially at but

sligltly offse oppositely from a paralil plane bisecting -
- the screw shank, The fu‘es arc further defined by second

mfamamdﬂnspmdympadndummem- '

faces 44 and 46 atd dispased In planes which are opposite-

}ymdxnedwnhnspcdnoﬁzbngm:dmﬂunoftb

screw,
Assbown’bestm"!GS.Smd‘l themcﬁnedﬂutcmr-

- ‘faas“mdsahaveammmmaumdepthnm-

*  strong well-sapposted yet relatively thin or sharp poict for
'acmtaunginiﬁzlc:trymto:wormdurmgadﬁmng :

ing points £2 2cd 53 respectively adjacent the trailing end

of the tip poriion and extend so that the planes thereof in- . .

tersect each other at 3 point 54 (se= FIG. 7) coincident
with the locgitudinal 2xis of the socw and spaced axiale
ly fowardly from a free termipal edge oc tip 56 of the -
screw. Thos the entering end porfion is formed with a

nmwbekment‘&bawmtbcmmrypcxm“ &

aad the £p 5§, Oaposite sid=s of the web portion 58 are'in
- fact comtirvaiions af the finte surfaces 44 and 46, This .
nmowwebunppomonvhxd:bsnmmguhrwn-
“figuration as shown in FIG. 7 provides the screw with a

operaton. - .

‘I'h. end po"u«.m 26 of the screw is formed with end
. surfaces 60 and €2 between the flutes. The swfaces 60
" and 62 sre respectively intersected by the fiute surfaces -
44 and 46 elong substantially straicht edess 64 and 66 -

- which Sair outwardly and rearwardly from' junctions 61"

) andﬁiw'ﬂxcpposn:endsorcommoftheweb

tion S8, As indicsted iz FIG. 7 these junctions which also
cciccides with the planse of the cpposndv iaclived fute
r.n'fam are Jocated &t oppoms sides of the czotral axis
- of the screw bat at the s2me time are close together 30 -

" that the Izazth cf the Gp edge 56 & siort for providing

" at opposite ridss of the web clement and srve therewith

. thecocfrrationof 2 szgment of a sphere, they are sugu(-~

1ng &g s“md“arecm:tmmomofeu es 63 and 76°

as cutting or d.rilﬁng edg:s for the txp pomon of tke
KTEW. v
- In ordes tc increase :he c..mvcn-ss of the cutux:g ac-
tmnoft....eu"aﬂznd“,tuemdsnr‘zccswudﬂ
are tclieved: immediately behind the edges wbereb_y to.
avoid intr-ferencs with the wark. At the same tizie the end
“surfaces 60 and 63 are roundad and epnroach the con-
figuration of a segmrent of a sphere $0 2s s ivnart im
proved siengch and resistance 1o wearing or bra":ge.
While, as .:xix':z(.d, the end sazfacas 60 and 62 appro..!x

. Iy flattened 55 as to provide the aforemeationed relief be-"
", hind the cotilug edges. In other words, the radius of

e

curvamoxmemoswfam&andﬁ.wnesmdu

"~ greater ih2n the radius of the gc:cmﬂj cylindrical hp

-

" portion body 38. This _confizuration is shown best in
FI1GS. 6 a8 wbemn are shown curved =dges 72 and ,
74 at nmcnons bétweer ths it surfaces 48 and 50 and
, the end surfaces 60 and €2 respectively. As shown, the,
" carved edes 72 and 74 extend axially of the screw sh.n"

3 distunce substantially greater thaa the axial extent of °
the cuiting edges 64 and 65, T!us‘ relanonsh:p is further

.rr, ‘*"

.A_..}‘;: Ao

brought out by .jguration of j )uncnon Tines 76 and
78 between the enu ourfaces 60 and €2 and cylindrical
side surfaces of the body 38,
As previously indicated, the screw 20 is in accordance
5 with a feature of the prescnt invention, formed from ths
blank 22. The blank is initially provided with the previous-
1y described head portion 28 from which extends 2 smooth .
unthrezded shank 80, The shank portion 30 cm'rzsponds
to the previously described threaded shank portion 24.
10 baot initially the shank _portion 80 has a fubstantially vni-
. form diameter which is less than fbe maximum diameter
of the crests 34 of the thread coav lutions 32 and gxut
er than the dizmeter of the roots 38,
Tbe shank poition 80 of the sew l:hnk merges wth
xs 2 tapering or conical portion 82 which in turn merges
with & reduced diameter free end portion 84, The axial .
-~ length of the tapering portion 82 is similsr in Jength to
“ ‘the entering end oruppomon.ﬁoftheﬁmshedm
. Furthermore, the degree to which the portion 82 is tapered .’
ZOxsrdatcdxotbenzemdponnoncftbeﬂmamthn .
* finished screw so that when the tip portion is forged 3 -
- the manner described below, the resolting cylmﬁria! body
poruon 38 will have a diameter which is substantialty °
. uniform and substatnially the same as the initial di:meu:r
25 of the unthreaded shank portion 8¢... . . -
. In order to form the drﬂhng tip portion in accord:nco
w-th the present invention, pirch-pointing or forging dics
- 86 and 88 shown in FIGS. 3, 4 and 9-12 are tsed. These
d:esueadapt:dtobemozm:dmmdmtedbyzp- e
30 paratus of known coastruction which need not be .de- = <.
scnbedmdem..Asxsknown.md::nachmcsmapable SRR
.. of operating ‘at high speeds so that mwbhnhmyhe ;
. processed and formed witk drilling £ips in acnerdznce with -
ths present invention at rates, which for enmpk. my
35 be on the prder of several hundred per minute, - -
T The dncs 456 and 88 are identically constracted and t.m
mounted 7 directly opposed rehuonshxp for nq::oable >
movemeut between 2 fully opened position as shown #a -
* FIG, Smdnﬁﬂlycwsedposmmushmmﬂﬁlz feo T
dwgamwbhnkprooemn:cpenmn. A -
“he dies 86 and 88 are respectively fomed with ndcn'
r.cal cavities 90 and 92 having upper enls in thc form
: of segments of a cylinder as indicated by semi<circulae
K I“xs 94 ard 96 at juncticns between the cavity surtzca
45 and upper surfaces 98 and 99 of the dic block. The radins
« -cf-the cavities 90 and 92 at the unper eads thereof is
suos‘.zntdly the same as the ofox of the n::""a.ded
sheek portion 88 of the screw blank, The cavites $0 and
9t pre ’especuv-.]y deﬁncdbym-ghtvmal cutnnge

o the screw with a sharp work-penetrating tip. The dwerg~_59 cdges 100 and 302 along oas $23s thereaf which edges oy

; s2rve o confine the blank duriog a- forging operatioa and
to trim any flashing therefrom ‘as will Se described more
%" in detall below. The edges 160 and 152 respactively merge
. with downwardly and iowardly inclined edges 104 nnd
"85 166 which serve to trim off the extra tip ponion 84 of the ...
. screw blark along the prcvxonsly descr'bed s"mght cu!-
tmg edges 64 and 66. .~ . '
- -As shown T ths drawings and pamcn!aﬂy in FIG 3
. (he cavities Y0 and 92 of the die blocks arc partially fillad
co ‘with laods 108 and 310 respectively d=fined by fiat for- -
. wardly facing anvil surfaces 112 ard 114 and by inclined .
. side wrfaces 116 and 118 perpendicular thereto. The .-
<"vonst-uction is such that the surfces 132 and 114 ars - a
-adepled to form the flute surfaces 44 and 46 while the ©
Jaranipercent of the die surfaces 116 and 118 determines
:* the's mmgement of the fluie surfaces 48 and 50, -7 st
Lotver en2 .porticns of the dic cavities are mpectxvdy
™ formed with rbunded surfazes 120 and 122, These round-.
 ed surfaces which extend from the intersections with the s
cutting edges 104 and 106 provide mold forms against =
. which the malcnal‘of the screw blagk Is pressed and 7 ¢
forged for obtaining e previounsly descrihed carved and gt
*“relieved end surfaces’ 60 and 62 of the seew drilling tip ™
75 pomon. In cther words, thc surfaac pomons 120 and 122 C

'r~.“

' -
.
-

-

.', v, .
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of the dies eorrespon! * ° anfguration to the previoudy ... In FIG hmzh 17 there is shown a slighdy modi-
described shepe of thl " iw erd surfwes 60 and 62. fied form\'".. » present investion wherein the screw

Whza the diss are bronsht tugether during a blank structure I nmﬂu to that described above as indicated
formh:g operation, the cutting edpes 100 and 104 register by the application of identical refertnze pumerals with the
with the Ast surface 114 whilz'the cotting edgss 102 and suffix a added to corresponding elem=ptz. The screw in
106 registar with the fiat surfaze 112 for trimming the *- this embodiment may be formed by the seme method a8
SCTEW Lip to &¢ previously described configuration. As tbat described above and differs only ix that the dies are
shown in FIGS. 5 and 4, the diz blocks are reticved as at . modified for Jocating the diilling or cutting edges 64a
124 and 126 beneath the Jower ends of the cutting edges ' and 66a in a common plane which also conmm a longi-
104 and 106 o as to provide clearance for the excess 3p tudinal axis of the screw. In addiion, the die is slightly
ip porticn 84 of the blank, - modificd 50 that the central web or tip pertion 5fa and

Wkea forming & drilling tip on & Blank i accordance™. " .opposite sides thereof which are continuations of the

' with the present invention, the blank is first placed be- * - surfaces 44a 2od 464 are inclined shizhtly diagonally with

tween (he open dics as shown in FIG. 9. Then the-dies . rcspect 10 fhe aforemeniioned plane. In other words, the
=re moved togather successively through the positions 15 extreme tip edpe S6a is &Esposed slightly diagonaily at an
shewn in FIGS. 10 2nd 11 to the'final position shown in ‘lnghthhrcs;edbﬂzmmmnlﬂmeﬂfl.ltm .
FIG. 12, During such movement, the land portions 108 ... edges SMMS&Facan;ﬂcﬂ:emzhotmdxmbaﬂ
udIIOofmedmpromsrvdyd‘:splzeememtcm'of ‘sray be on the order of aboett I5% _ = - :
&4bhn!tapmdpoﬁon82mordcrtoiomthemvr—*~ Theopposxteum:ngedgu“md“mﬂ:pmonsly
ously descrihed futes. The initially tapering configuration 20 -described embodiment are, as indicated, only slightly off-
of the blank portion &2 shown in FIG. 2 and in brokea - - :awnhtespccttoachothdandﬁomaphaebxsedmg
E:smFlG.Jnmrr-htedvnthﬂxcconﬁgmzmnofL.. ﬂ:escmwsothatthereuﬁtﬂemd:ncyfnrtbes:mw

_ die so fhat this displacement of tae material begins ad- * wwobbleuhubmgdmms-dtpmﬂowe\ﬂ,

-

Jacent the large dismeter ead of die sharkpomcm 82and *° the arrangement shown in FIGS. 14-16 wherein these ..
progressively incresses toward the small diameter end, 2§ corresponding cutting edzes are in .bc:.:nephn:funher
As the dies move toward the closed position of FIG. 12, " '* promotes a strzight and exficient drilling action. Screw 202
" It is seen that the blank materis} from generally diagonally © ~ us disclosed also shows how the thread coovolutions 32°a

. opposite quadrants is forced by the Jand of ezch die into™: " myumamgncnppnmzsc.bmnuwhe‘ '

-

o

- gn intermediate stage in FIG. 4 for obtaining the end sur-

" dies 128 and 130 2s shown iIn F}G. 13. The construcion -7~

the pocket of the opposite die, As this acton progresses, ©  understood that these threads corid be terminatzd above - -

_ the material is forced from the initial'y tapered or conical 30 the tip portion, & desired. In geperal, the arrangement -

. cocfzoration as indicated by broken ¥oes in FIG. 4 to-. o sbouldben..hthuthelmgihoflhsmdedpomon

wazd the generally cylindrica! confiyuration of the sides of “ ¢ - vof the tip equa’s or excesds the thickness o £ the workpiece
thepoctd:.l’uﬂhemcre,themm:nalnfonedorex-- mwhxchﬂn&mwnbbezppﬁed.m:nzbla!hedﬂ-

" troded gx3aVy and radizlly azainst the ramadad surfaces - mgopcxzhonlob'c:rmpkmdtdoteﬁ. thm:da en:zge_' -

I”Bmduzntthclowerendsofthepockwasshownm 33 the workyiece, < i Rt PRI I
" While preferzed a‘c&m& of the pnscnt mvcnhon -
havebc:ndmanddmibedhcmm,nuobmnsthu

faces 60 and 62, This forming wﬁon:scompmbd asthe -°
die is oved to the fully closed positina showz ia FIG.".."." many details may be changed.
umdumenmehmcthclowcrexczsmdpomonu -~ Theinvention is clamed =5 follows: :
3s trimmed from the remainder of the blenk, The velume €9 *- 1, A drillizg saew comprising xa elongated shxnk.-
of the material originelly in the blazk portion 8275 pref- -
erably st least sightly in excess of (hat needed for the |
finished tip and snch excess materiz] ie trimmed 1way by
the dies doring the forxmng operation, - .. -7 convolutioas .xtend'urx siazg said shact and baving »
After tbe rilling up Bas teea formed as descnﬁe:l &5 predetermined maximm cest dizmeter and @ smalier
" hereinabave, the ‘bnank is pa.sed between thread rolling . root diameter, said drilfing end portion comprising a body
hzvmgnd’amctcrkssﬁnnnd;r:dc!:mm:dcr& d&i-
amcter and preater than =234 oot damclar, 3 palr of op~

“of such Cxresd roliing dice and the opcrzﬁon thereof s

. well known and need not be Gescribed in detail It suffices”™ . ‘positely disposed forred Sute means in quadrents of said

v

(o

. unfhreaded shank portion 80 while the root &iameter is'

“to state that the action is such ‘that the threed convolu- _50 body Jocated daigonelly from each other substantially at
tions 32 are formed 23 previourly described so that the-
“"crest diameter thereof Is greater thau the diameter of the’

kcthanﬂ:-diamemoﬁheunﬂneadcdshmkp\monse L= _tially traversing quadracts between said flute means, said
end alsoksslbmthctﬁamt:roffnetprodyzs Thus, 85 flute mcansbangpuuanydaﬁmdbyﬁmﬂm surfaces

the cutting edges 64 and €6 are adapted to drill 2 hele in '.' intersecting said end strfaces 3t cutting edges afjacent
& workpiece Laving a diameter greater than the root dis ;. said pIine, said fSute seifaces traversing 2 second plane |

" ameter of the threads and continvations of these cutting 7" in the vicinity of a free termiral end of said ‘body, said .
ed,cs fndicated by the numerals 132 and 134 and extend- :  second plane slso contaiding said axis and being disposed

" ‘fng along the cylindrical sides of fhe tip body 38 are 60 perpendicular to mid frst plane, said body including &

: thermore, thread ecnvolutions may even be extended so s °

B

dapied to ream out the aperture in the workpiecr: to & ** 7 parrow web between said fimte surfaces at said free'ter .
. dizineter greater then the root diameter of the threads, ™ .‘ 'min21 €id and presecting a tarrow tip edge for initial
" Also es prcvxons!y indicated, the threads may be rolled ™ " engagement with a workpiece d:mng & drilfing operation,
s0 that they terminate substantially at the upper end of : . mxd cutting edges induding partions disposed snbs:anuaII}

* ' the drilling tip portion, or the threads may be formed so 65 in 2 common plane 203 traversingsaid web portion and

" us to0 extend at least partially along the tip portion. Far: goppos:tcsxdccom::sofmdhﬁewe sadcumn;
edg:s including additional portiass flaring outwardly, and
_tode intersected by the flutes. Pm.cmbly any such threads’ ‘;‘.-h said end surfaces being forped and refieved behind said
c:'.cr.tﬁng anng tbe drmmg tip portion are formed so as™:"-  cutting edges with said end surfaces having a convex con-
to pmgnssn'e.y destease in height and diameter toward 70 figuration and v:ryn‘g ndiof amztuxe gxeaz:r thag thc
the extreme £p of the screw. After the forming operations * * radius of said body. -

" have been completed the screws which are formed from . ~-- 2. A dilling ! mw ‘as deﬁned m daun 1, wbaexn sud

stee] or other stitable metal materials maybebcd-trcated - “cutting ‘edges are subsamuny paralle! to :nd :Inghtly

= and bardesed for enabling fhem to be appli=d to' work- opposxtdy oﬂ'sd from s2id first plane. <

pxcws formcd from m-tzl or other hard substances. R (A A dn'nmg screw, s d.ﬁned i claim I,.whercm major

e _v',"

’ opposxtz sides of z first plane contxining the aonglmdmd .
axis of said thank, s2id body ndut!ing cutwerdly wnd .
axjally Tearwardly flaring entering end surfaces substan.



parts of s:ud cutting ed

said first plane, and said portions cf s2id cutting edges and

. said web are inclined abswit the axis of the shank with
respest to said first plane.

4. A 3rilling screw, as defined in claim 1, wherein said

narrow web has an inverted gc.n:nﬂy l.nanguhr wnﬁgn-

5 Adn‘ﬂmgwcw,udeﬁnedmduml.whﬂmnd

" body comprises generaﬂy cy[indnal side swufaces, said -
‘first flute surfaces mwmcnng said side sarfaces at Joogi- 10

. tudipally exiending cutting and reaming edgss located on

"a diameter greater than s«id root diameter. "~ ".+< . PR’

.- 6. A drilling screw, as defined in claim §, wbemnmd

_Aute means are partially defined by seccad flute surfaces - T
respectively perpendicular to said ﬁxsz fivte surfazes and 15
extending fiom trail ng ends of sid cutting and reaming .
edgc diagonally across said second plznc an:! to ogpo-

" site corners of said tip edge. - . <3

o e e 408U e
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3,079,831
3,125,923
3,241,426

3,318 182

-

" 639.198
976,849
690.269 .

8 .
V.. ¢ sferences Gited

UNITED STATES PATENTS

371963 Gueshall L ______
3/1964 Hagnemam ...
371966 Gutshall ___ e _
571967 Carlson e

FOREIGH PATENTS
571952 laly.

12/1964 Great Britaim, >

4/1953 Greal Britain,




