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IN THE UNITED STATES DISTRICT COURT I V4 4
FOR THE NORTHERN DISTRICT OF ILLINOIS p @
RN
EASTERN DIVISION Y 4 Q
BOLLHOFF SYSTEMTECHNICK GMBH Lp e, s
L4 oL
& CO.KG S 0 05,
a German corporation Case No. 05-C-3037 °5‘.5@; e

Wiy

Plaintiff, Judge Manning

V.

HENROB LIMITED JURY DEMANDED

)
)
)
)
)
; Magistrate Judge Nolan
)
)
a United Kingdom corporation )
)
)

Defendant.

FILING OF FIRST AMENDED COMPLAINT PURSUANT TO RULE 15(a)

Plaintiff, B&llhoff Systemtechnick GmbH & Co. KG (“Bélthoff”), hereby files its First
Amended Complaint for Declaratory Judgment and Other Relief (“First Amended Complaint”),
pursuant to Fed. R. Civ. P. 15(a), and states as follows:

1. On May 20, 2005, Béllhoff filed its Complaint for Declaratory Judgment and

Other Relief (“Complaint™).

2. Subsequent to the filing of its Complaint, Bslihoff discovered a few errors in the
Complaint, which have been corrected in the First Amended Complaint, attached hereto as

Exhibit A.

3. Defendant, Henrob Limited, has not yet been served with summons and a copy of
the Complaint and, accordingly, Henrob Limited has not yet filed any responsive pleading to

Béllhoff’s Complaint.

CHI 10902623.1
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4. As such, pursuant to Fed. R. Civ. P. 15(a), Béllhoff may amend the Complaint as

a matter of right.

Accordingly, Bollhoff files the attached First Amended Complaint for Declaratory

Judgment and Other Relief, pursuant to Fed. R. Civ. P. 15(a)

DATED: May 24, 2005

Attorneys for Plaintiff:

Alan L. Unikel

Michael D. Wexler

Joseph R. Lanser

SEYFARTH SHAW LLP
Attorneys for Plaintiff

55 East Monroe Street, Suite 4200
Chicago, lilinois 60603
Telephone: (312) 346-8000
Facsimile: (312) 269-8869

CH1 10902623.1

Respectfully submitted,

BOLLHOFF SYSTEMTECHNICK GMBH &

CO.KG
By: /VWJ/I/(. g e
I OndolTis Attorneys



Case: 1:05-cv-03037 Document #: 8 Filed: 05/24/05 Page 3 of 22 PagelD #:30

IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

HENROB LIMITED
a United Kingdom corporation

BOLLHOFF SYSTEMTECHNICK GMBH )
& CO.KG )
a German corporation ) Case No. 05-C-3037
) .
Plaintiff, ) Judge Manning
V. ; Magistrate Judge Nolan

; JURY DEMANDED
)
)
)

Defendant.

FIRST AMENDED COMPLAINT FOR DECLARATORY JUDGMENT
AND OTHER RELIEF

Plaintiff, Bsllhoff Systemtechnick GmbH & Co. KG, a German corporation (“Béllhoff”),
through its attorneys and for its First Amended Complaint for Declaratory Judgment and Other
Relief against Defendant, Henrob Limited, a United Kingdom corporation (“Henrob”), states as
follows:

NATURE OF ACTION

This action seeks a declaratory judgment, pursuant to the Declaratory Judgment Act, 28
U.S.C. § 2201, from this Court that: 1) a product imported into the United States which was
made with Béllhoff’s apparatus and method for riveting sheet metal with a self-piercing rivet
does not infringe U.S. patent no. 5,752,305 under 35 U.S.C. § 271(g); 2) Bélthoff’s apparatus
and method for riveting sheet metal with a self-piercing rivet that is used, made, sold, offered for
sale or imported into the United States does not infringe U.S. patent no. 5,752,305; and 3) U.S.

patent no. 5,752,305 is invalid under 35 U.S.C. §§ 102, 103, 112, 132, and/or 305. This action

-1-
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further seeks relief from this Court for unfair competition under Section 43 of the Lanham Act,
15 U.S.C. § 1125, and state common law, stemming from Henrob’s false allegations, false
descriptions of facts, and misrepresentations to others relating to Béllhoff’s apparatus and
method for riveting sheet metal with a self-piercing rivet.

THE PARTIES

1. Plaintiff Bsllhoff is a corporation organized and existing under the laws of
Germany and has a principal place of business at ArchimedesstraBe 1-4, 33649 Biclefeld,

Germany.

2. Upon information and belief, Defendant Henrob is a corporation organized and
existing under the laws of the United Kingdom and has a principal place of business at Second

Avenue, Deeside Industrial Park, Flintshire, United Kingdom CHS 2NX.

JURISDICTION AND VENUE

3. This Court has jurisdiction over this matter pursuant to: 1) 28 U.S.C. § 2201, in
that it is an action seeking a declaratory judgment with respect to allegations of patent
infringement, that have been asserted by Henrob, and patent validity, under the United States
Patent Act, 35 U.S.C. § 101 et. seq.; 2) 28 U.S.C. §§ 1331 and 1338(a) in that this matter arises
under an Act of Congress relating to patents; 3) 28 U.S.C. § 1331 in that this matter arises under
Section 43 of the Lanham Act, 15 U.S.C. § 1125; and 4) supplemental jurisdiction over

B&llhoff’s common law claim stated herein under 28 U.S.C. § 1367.

4. This Court has personal jurisdiction over Henrob pursuant to: 1) 735 ILCS 5/2-

209 in that Henrob has alleged that products made outside of the United States, but sold within

2-
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this jurisdiction and elsewhere, specifically BMW automobiles, by riveting machines which are
made and sold by Béllhoff, infringe US patent no. 5,752,305, thereby inherently alleging that
Béllhoff either is contributorily infringing or inducing infringement of US patent no. 5,752,305
within this jurisdiction; 2) Fed. R. Civ. P. 4(k)(2), in that the exercise of personal jurisdiction is
consistent with the Constitution and the laws of the United States and Henrob is an alien
corporation which is not subject to the jurisdiction of the courts of general jurisdiction of any
state, but has consistent contacts with the United States as a whole; and 3) 35 U.S.C.§293,in
that Henrob does not reside within the United States and it has designated a domestic
representative located within this jurisdiction for service and notice. This Court also has in rem
jurisdiction over this action in that it involves a United States Letters Patent, which was issued

pursuant to the United States Patent Act, 35 U.S.C. § 101 et seq.

5. Venue is proper in this judicial district pursuant to 28 U.S.C. § 1391(d) in that
Henrob is an alien corporation without a normal place of business within any state in the United

States.

FACTS COMMON TO ALL COUNTS

6. Bslthoff makes, uses, sells, and offers to sell machines for riveting sheet metal
with self-piercing rivets (“Bolthoff’s Riveters™), which necessarily use a method of riveting sheet
metal with self-piercing rivets (“Boilhoff’s Riveting Method”), to customers located inside and
outside of the United States, including customers that use Bs1lhoff’s Riveters and Bollhoff’s

Riveting Method on products imported into the United States.

CHI 109026221
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7. On information and belief, Henrob is the owner, by assignment, of all rights, title
and interest in and to U.S. patent no. 5,752,305, issued on May 19, 1998, having a reexamination
certificate issued on April 19, 2005, and titled “Self-piercing riveting method and apparatus.”

(the *’305 Patent”)(attached hereto as Exhibit A).

8. Henrob has alleged and misrepresented to Bollhoff’s existing and/or prospective
customers (“B6lihoff’s Customers”) that B&llhoffs Riveters and Bollhoff’s Riveting Method

cause such customers to infringe the ‘305 Patent.

9. For example, on or about May 12, 2005, Henrob, through its counsel, alleged and
misrepresented to BMW, one of Béllhoff’s Customers, that BMW automobiles manufactured
with Bollhoff’s Riveters and Béllhoff’s Riveting Method and imported into the United States
cause BMW to infringe the ‘305 Patent. (See e.g., letter from Henrob’s counsel to BMW AG,

attached hereto as Exhibit B).

10.  Henrob has threatened at least one of Bsllhoff’s Customers with legal
proceedings for patent infringement by alleging that products imported into the United States,
specifically BMW automobiles, that are made with Bollhoff’s Riveters and Bollhoff’s Riveting

Method infringe the ‘305 Patent. (See Exhibit B).

11.  Due to such allegations and threats made to Béllhoff’s Customers, Henrob has
raised a justiciable controversy in that: 1) B&llhoff is being irreparably harmed because
Bollhoff’'s Customers a) are not using, purchasing and/or importing, or are contemplating not
using, purchasing, and/or importing, B81lhoff’s Riveters and Bollhoff’s Riveting Method in the

United States, or b} are not purchasing and/or using, or are contemplating not purchasing and/or

4-
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using, Béllhoff’s Riveters and Bolihoff’s Riveting Method to make products which are imported
into the United States, due to fear of Henrob initiating legal proceedings; 2) Bolihoff is being
irreparably harmed because Henrob is misrepresenting and falsely describing B&llhoff’s Riveters
and Bé&1lhoff’s Riveting Method to others in commerce; and 3) Henrob’s allegations and threats
to others inherently allege that Bollhoff is contributorily infringing or is inducing the

infringement of the ‘305 Patent.

COUNT 1
DECLARATION OF NON-INFRINGEMENT

12.  Bollhoff repeats and realleges paragraphs 1 through 11 of this Complaint as if

fully set forth herein.

13. A product made with Bollhoff’s Riveters, or Bollhoff’s Riveting Method, and

imported into the United States does not infringe any claims of the ‘305 Patent.

14.  Béllhoff’s Riveters made, used, sold, offered for sale, or imported into the United

States do not infringe any claims of the ‘305 Patent.

15.  Bollhoff's Riveting Method used within the United States does not infringe any

claims of the ‘305 Patent.

16.  Henrob’s actions have caused damages to Bollhoff, in an amount to be
determined at trial. Henrob’s allegations of infringement of the ‘305 Patent to Bélihoff’s
Customers has caused irreparable injury to Bsllhoff, and, unless and until Henrob’s actions are
enjoined by this Court, Bsllhoff will continue to suffer irreparable injury because of Henrob’s
meritless allegations. Bé1lhoff has no adequate remedy at law.

5.
CHI 10902622.1
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COUNT I
DECLARATION OF INVALIDITY

17.  Béllhoff repeats and realleges paragraphs 1 through 11 of this Complaint as if

fully set forth herein.

18.  The ‘305 Patent is invalid because it does not comply with the statutory
requirements of patentability enumerated in, among other things, 35 U.S.C. §§ 102, 103, 112,

132, and/or 305.

19.  Henrob’s actions have caused damages to B&llhoff, in an amount to be
determined at trial. Henrob’s allegations of infringement of the ‘305 Patent to BSllhoff’s
Customers has caused irreparable injury to Bollhoff, and, unless and until Henrob’s actions are
enjoined by this Court, Bslthoff will continue to suffer irreparable injury because of Henrob’s

meritless allegations. B&llhoff has no adequate remedy at law.

COUNT I
SECTION 43 OF THE LANHAM ACT

20.  Bollhoff repeats and realleges paragraphs 1 through 19 of this Complaint as if

fully set forth herein.

21.  Henrob has misrepresented and falsely and misleadingly described, in commerce
and through commercial communications, the nature, characteristics, properties and qualities of
Bolilhoff’s Riveters or Bollhoff’s Riveting Method to others, in violation of 15 U.S.C.

§ 1125(a)(1).

22.  Henrob’s misrepresentations and false and misleading descriptions of facts to

others regarding Bolihoff’s Riveters or B6lihoff’s Riveting Method are material and are likely to

-6-
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influence Bsllhoff’s Customers’ purchasing decisions or are likely to cause confusion or

mistake.

23.  Henrob’s actions have caused damages to Bollhoff, in an amount to be
determined at trial. Henrob’s misrepresentations and false and misleading descriptions of facts
to others relating to Bsllhoff’s Riveters or Bollhoff’s Riveting Method have caused irreparable
injury to Blihoff, and, unless and until Henrob’s actions are enjoined by this Court, Béllhoff
will continue to suffer irreparable injury because of Henrob’s misrepresentations. Bélthoff has

no adequate remedy at law.

COUNT IV
COMMON LAW UNFAIR COMPETITION

24.  Béllhoff repeats and realleges paragraphs 1 through 19 of this Complaint as if

fully set forth herein.

25.  Henrob has misrepresented and falsely and misleadingly described, in commerce
and through commercial communications, the nature, characteristics, properties and qualities of

Bollhoff's Riveters or Bs1lhoff’s Riveting Method to others.

26.  Henrob’s misrepresentations and false and misleading descriptions of facts to
others regarding Bollhoff’s Riveters or Béilhoff’s Riveting Method are material and are likely to
influence Bollhoff’s Customers’ purchasing decisions or are likely to cause confusion or

mistake.

CHI 10902622.1
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27.  Henrob’s misrepresentations and false and misieading descriptions of facts to
others relating to B&1lhoff’s Riveter’s or B8llhoff’s Riveting Method constitute unfair

competition under the common laws of the State of Illinois.

28. Henrob’s actions have caused damages to Béllhoff, in an amount to be
determined at trial. Henrob’s misrepresentations and false and misleading descriptions of facts
to others relating to Béllhoff’s Riveters or Bollhoff’s Riveting Method have caused irreparable
injury to B&lihoff, and, unless and until Henrob’s actions are enjoined by this Court, B&llhoff
will continue to suffer irreparable injury because of Henrob’s misrepresentations. Bélthoff has

no adequate remedy at law.

CHI1 10802622.1
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PRAYER FOR RELIEK

WHEREFORE, Plaintiff, Bollhoff Systemtechnick GmbH & Co. KG, respectfully
requests that this Court enter a judgment:

a. declaring that a product made with B5llhoff’s Riveters and/or Bollhoff’s Riveting
Method and imported into the United States does not infringe any claims of the
305 Patent under 35 U.S.C. § 271(g);

b. declaring that Bsllhoff's Riveters made, used, sold, offered for sale, and/or
imported into the United States do not infringe any claims of the ‘305 Patent
under 35 U.S.C. § 271;

C. declaring that Bsllhoff’s Riveting Method used within the United States does not
infringe any claims of the ‘305 Patent under 35 U.S.C. § 271,

d. declaring that the ‘305 Patent is invalid;

€. preliminarily and permanently enjoining Henrob from threatening others with
legal proceedings, or otherwise representing or describing to anyone that 1)
Béllhoff’s Riveters made, used, sold, offered for sale or imported into the United
States would infringe the “305 Patent; 2) B5llhoff’s Riveting Method used within
the United States would infringe the ‘305 Patent; or 3) a product imported into the
United States which is made with Bollhoff’s Riveters or Bollhoff’s Riveting
Method would infringe the ‘305 Patent;

f. ordering Henrob to pay B&llhoff the damages that it has incurred as a result of the
acts complained of herein, including, but not limited to, an award to Bollhoff of
its lost profits, sales and reputational harm as a result of the acts complained of
herein;

g. ordering Henrob to pay Béllhoff its interest, costs and expenses of this action, and
its reasonable attorneys' fees, as a result of the acts complained of herein; and

h. awarding Bolthoff any other relief that this Court deems just and fit.

DATED: May 24, 2005 Respectfully submitted,

Attorneys for Plaintiff: BOLLHOFF SYSTEMTECHNICK GMBH &
CO.KG

Alan L. Unikel ‘ '

Michael D. Wexler (\

Joseph R. Lanser /’M

SEYFARTH SHAW LLP By: A /

Attorneys for Plaintiff - One of Its Attorneys

55 East Monroe Street, Suite 4200 9. U

Chicago, Illinois 60603

Telephone: (312) 346-8000
Facsimile: (312) 269-8869
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5,752,305

1

SELF-PIERCING RIVETING METHOD AND
APPARATUS

This invention relates to sclf-piercing riveting and more
particularly to a method of and apparatus for riveting of the
kind in which a scif-piercing rivet is inserted into sheet
mategial without full penetration, such that the deformed end
of the rivet remains encapsulated by an upset annulus of the
sheet material.

FIG. 1 is a diagrammatic section of an example of a
riveted joint made by such a riveting method in accordance
with the invention. A rivet 1 has a head 2 and a shank 3
terminating in an annular edge 4. The shank 3 is initially
cylindrical but is flared outwardly into the illustrated shape
as the rivet is driven into two overlapping sheets 5, € located
on a suitably shaped dic. As shown, the shank 3 and the cdge
4 of the rivet remain embedded in the sheet material 5. 6
after the rivet has been set.

Hitherto, riveted joints of the kind illustrated in FIG. 1
have had various imperfections. Desirably. the head 2 of the
rivet 1 Is flush with the swrounding surface of the sheet §
which should remain undeformed, and the anoular valley 7
between the sheet 5 and the rivet head 2 should be as shallow
as possible. In reality, however. the riveting stresses may
cause substantial deformation of the upper sheet 5. for
example in the form of a clrcular depression or dirople
around the rivet location, and the valley 7 may be unaccept-
ably desp. Although unobjectionable in many applications.
such surface distortions are often unacceptable. c.g. for
visible joints of motor vehicle body panels. in particular the
curved portions of said panels. On the concealed side of the
joint, the appcarance is immaterial but unevennesses in the
thickness of the sheet material 6 encapsulating the rivet end
4 may affect the streagth of the joint and permit break-
through of the tivet end thereby encouraging cocrosion.

It will be appreciated that self-piercing riveting is not
confined to rivets of the kiad shown in FIG. 1. Thus, for
example, flat head and pan head style rivets may be used but
riveted joints using such alternative rivets have hitherto
suffered from at least some of the imperfections mentioned
above.

It is an object of the present imvention to provide a
method of sclf-piercing riveting of the kind defined in which
the aforesaid disadvantages are obviated or mitigated.

The invention also relates to a riveting raachine for
setting seif-piercing sivets in the manner described. A known
riveting machioe for setting self-piescing rivets is described
in U.S. Pat. No. 4.615.475 by Nietek Pty. Lid. the disclosure
of which is incorporated herein by reference.

It is & further object of the present invention 1o modify
the known riveting machine 5o as (o improve the dveted
joint produced thereby.

According to a first aspect of the preseat invention there
is provided a method of riveting comprising inscrting a
self-piercing rivet into sheet material without full pencira-
tion such that the deformed ead of the rivet remaips encap-
sulated by an upset annulus of the sheet material character-
ised in that the sheet mateial is clamped with a substantial
force during the riveting operation in the region around the
rivet insertion location.

According to a second aspect of the present invention
there is provided a riveting machine for inserting a seif-
piercing rivet into shoet material without full penetration
such that the deformed end of the tivet reraains encapsulated
by an upset annulus of the sheet material. sald machine
comprising a punch, means for feeding rivets successively to
the punch for insertion into sheet material to be riveted. a die

20

2
aligned with the punch for deforming the rivet inserted
thereby. and clamping means for clamping the sheet material
with a substantial force during the riveting operation in the
region around the rivet insertion location.

The invention will now be further described by way of
example only with refercnce to the accompanying drawings
in which:

FIG. 1 is a section of a riveted joint made by the riveting
method of the invention;

FIG. 2 is & diagram showing the operative components of
a riveting machine of the invention at the start of a riveting

ation;

FIG. 3 is & part sectional side clevation of a rivet suitable
for use in the riveting method of the invention;

FIGS. 4 and § arc longitudinal sectional views on mutu-
ally perpendicular plancs of one embodiment of riveting
machine according to the investion, and

FIGS. 6 and 7 are coresponding views of a second
embodiment of riveting machine according 1o the {nvention.

Referring now to the drawings. the riveted joint of FIG.
1 has already been described as an example of the kind of
joint that is produced by the riveting method of the inven-
tion. The undeformed rivet is shown o FIG, 3 and is given
the same reference numerals. It will be noted that the shank
3 is initially cylindrical and the frec end 4 has an Internal
taper 1o define a cutting cdge facilitating insertion and
spreading of the rivet.

FIG. 2 shows a punch 1 of a riveting tool surrounded by
a preclamping clement 11 having an annular clamping
surface 12 urging two overlapping shects 13, 14 against a dic
15. The surface 12 may bave a rough finish provided for
example by kmurling or annular grooving in order to
improve the grip on the sheet material and prevent material
being pulled laterally into the joint. A coining ring may be
peovided on the surface 12 as shown in the inset to FIG. 2.

35 The coining ring functions to prevent material flow and also

40
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35

65

to regulate distostion adjacent to the rivet head so as to give
a uniform nce. A rivet 1€ of the kind shown in FIG.
3 is located at the end of the plunger 10 ready for insertion
into the sheets 13, 14. The dic 15 has an annular surface 17
(which may be roughened in the same way &s the surface 12)
cooperating with the clamping surface 12 and surrounding a
semi-toroidal cavity 18 around a ceatral projection 19 which
is preferably above the level of the clamping surface 17 but
may also be below or at the same level as said surface. The
clamping element 12 excrts a constant clamping force on the
sheets 13, 14. An electronic pressure switch senscs the
clamping pressure and main riveting process pressurc and is
used as a control device coxdinated by a programmable
logic controller. The clamping force, which remains constant
during the riveting process. can be accurately set at any
value up to approximately 1.5 tonnes. In a hydraulically
operated riveting machine the control of the clamping force
may involve topping up of the oil in the clamping cylinder
to maintain the clamping pressure as the riveting process
takes piace. This is required because the frame of the
riveting machine, which is a C-Frame in the machiac shown
in U.S. Pat. No. 4.615475 defiects during the riveting
operation and the clamp cylinder must therefore advance to
mwintain the clamping force constant.

The end 4 of the civet 1 provides a cutting ring
which shears the top sheet 13 with minimal draw of the sheet
material as a result of the clamping force, The taper angle on
the end of the rivet provides a taper surface which can be
thrust radially outwards by the reaction of the die and punch
glving reliable spreading of the rivet as it is forced into the
die by the punch, The rivet is preferably heat treated to
improve Its self-piercing quality.
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3

The riveting machinc is preferably constructed as shown
U.S. Pat. No. 4.615.475. Alternative designs of the clamping
and punching part of the machine are shown in FIGS. 4, S
and FIGS. €, 7. Referring to FIGS. 4, 5. a punch 2# is carried
by a plunger 21 terminating in a double-acting piston 22
slidable in a main cylinder 23 having Inlet/outlet connec-
tions 24, 28 at opposite sides of the piston 22. The lower past
of the plunger 21 (to the left in FIGS. 4 and 5) is slidable in
a guide bush 26 which carries an actuator 27 and terminates
in & nose 28 the cnd face of which provides the clamping
surface 12 of FIG. 2. The mode of operation of the actuator
27, plunger 21 and punch 28 is fully described U.S. Pat. No.
4.61547S. The machine of FIGS. 4 and 5 differs from that
described in U.S. Pat. No. 4.615.475 by virte of the fact that
the head 29 of the guide bush 26 has a shoulder which is
engaged by a clamping sieeve 30 which is slidable in a
hydraulic cylinder 31 having an inlet/outlet connection 32
for hydcaulic fluid.

In use. the nose 28 of the tool is advanced to contact the
workpiece by introducing fluid under pressure through the
comnection 32. A predetermined clamping force is then
exerted on the nose 28 by pressurising the cylinder 31 50 as
to advance the slceve 3. A constant clamping force is
pre-sct in the manner already described and the punch 20is
then 10 insert the rivet in the manner fully described
in U.S. Pat. No. 4.615475. Because the central projection 19
of the die 18 (FIG. 2) is above the lovel of the annular
surface 17 of the dic 15 the clamping force exerted on the
warkpicce. i.c. sheets 13, 14. befare insertion of the rivet 16
results in pre-indentation of the lower shect 14 causing
improved geometry of material flow during rivet setting.

In the more compact design of riveting machine shown
in FIGS. € and 7. a plunger 4@ is counccted at one ead to a
punch 41 and at its other end to a piston 42 stidable in a main
cylinder 43 having hydraulic fluid inlets 44, 48 at oppositc
sides of the piston 42, A guide bush 46 is connected by a
aoss member 47 to the pistons of a pair of clamping
piston-and-cylinder devices 48, 49 fianking the main cylin-
der 43, In this case. in contrast to the embodiment of FIGS.
4 and & and the design shown in U.S. Pat. No. 4,615.475. the
rivet feed to the head of the machine is pncumatic rather than
mechanical. .

The clamping function is identical in both tools—the
nose of the tool is advanced forward to contact the work
picce and clamp the wark between the nosc and the die of
the riveting tool at a pre-set pressure, Next, the primary
hydraulic cylinder operates 10 set the rivet during which time
the pre-clamping is maintained. As the puach retracts by
means of the primary cylinder then the clamp cylinder(s) are
also reracted. The signal that the pre-clamping operation
has occumed is generated by a pressure switch which
moaitors the clamping pressure. As soon as the pre-sct
pressure is reached the peessurc switch signals the main
cylinder to advance for the riveting operation. In the casc of
the standard stroke toot the forward movement of the clamp
pulls forward the plunger and piston of the main hydraulic
cylinder. There is no positive pressure on the main hydraulic
cylinder as this oocurs. On both versions the clamping
pressure is maintained by a check valve and the circuit
componentry allows for a topping-up of the volume of
hydraulic fluid that is maintained uader pressure by the
check valve. This top-up is to compensate for the small
additional advance movement that the clamp components
must make in ordes to maintain pressure on the warkpiece as
the C-Frame deflects during the riveting process.

Ariveted joint may be strengthened by use of an adhesive
between adjacent surfaces of the joint. e.g. between the
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sheets 5, 6 in FIG. 1. The adhesive may be applied in the
form of a strip which is then spread evenly over the mating
surfaces by application of pressurc by meaas of the pre-
claraping mechanism which is adjusted to deliver a low
initial pressure for this purpose.

The streagth of the riveted joint may be further cohanced
by increasing the clamping pressure st the end of the riveting
operation. This may be achleved by using the rear (right
hand in FIG. 4) end of the clamping sleeve 30 as an
abutment for the stop ring 21a on the plunger 21 at the end
of the riveting stroke. The clamping force is thus momen-
tarily increased ¢.g. to about 5 tonnes. A similar cffect may
be achicved by making the coining ring (shown in FIG. 2 as
&n integral part of the clamping surface 12) a scpamie

which is urged by suitable actuating means (e.g.
mechanical actuating means operated by the plunger
mechanism) into its operative position at or towards the end
of the riveting operation with an insertion pressure which
cffectively enhances the clamping pressure acting on the
warkpiece.

It has been found that clamping of the workpiece, par-
ticularty when using a dic having 2 raised central projection
for pre-indenting the workpiece, results in greatly improved
strength and appearance characteristics of the riveted joint.

We claim:

1. A method of riveting in which first and second super-
imposed sheets of materiat are interconnected by driving &
sclf-piercing rivet through the first sheet into non-plercing
engagement with the second sheet comprising the steps of:

a) locating & dic defining a recess beneath the second sheet

in alignment with a punch located above the first sheet;

b) positioning a rivet having an end adapted to expand

when driven into a sheet of material between the punch
and the first sheet;

¢) clamping the sheets together before the rivet is driven

into the first sheet with a clamping force applied
immediately adjacent the rivet, the clamping force
being sufficiently substantial to prevent sheet material
from being drawn laterally inwards towards the rivet as
the rivet is driven into the sheets; and

d) advancing the punch to drive the rivet into the first and

second sheets so that the sheets are interconnected.

2. A method as claimed in claim 1. wherein the clamping
force is maintained constant throughout at least a major part
of the civeting operation.

3. A method as clalmed in claims 1 or 2. wherein the
clamping force is initially low to assist uniform spread of
adhesive in a joint to be riveted.

4, A method as claimed in claims 1 or 2. wherein the die
has a semi-toroidal cavity in a die surface against which the
seocond sheet is clamped. the cavity surounding a central
projection exteading above said surface for the purpose of
pre-indenting the secord sheet during initial clamping prior
to rivet insertion.

5. A method as claimed in claims I or 2. whercin the
clamping force is momentarily increased at the ead of the
riveting operation.

6. A method as claimed in claim 5. wherein the momen-
tary increase in the clamping force is achieved by a colning

on.

7. A method as claimed in claim 6. wherein the die has a
semi-toroidsl cavity in a die surface against which the
second sheet is clamped, the cavity surrounding a central
projection extending above said surface for the purpose of
pre-indenting the scoond sheet during initial clamping prior
to rivet insertion.

8. A method as claimed in claim 1 or 2. whaein the
clamping force bas a magnitude of up to 1.5 toones.
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9. A riveting machise for {nterconnecting a first sheet of
a raaterial and a second sheet of a material by driving a
self-piercing rives through the first sheet into mon-piercing
engagement with the second sheet comprising:

a) & punch;

b) means for feeding rivets successfully to the punch for

insertion iato the sheets;

¢} a die aligned with the punch for deforming the rivet

inserted thereby; and

d) clamping mecans for clamping the sheets during the

riveting operation around a location wherein the rivet is
inserted. the clamping foree being sufficiently substan-
tial to prevent the material of the first sheet from being
drawn laterally inwards towards the rivet as the rivet is
being driven into the sheets.

19. A machine as claimed in claim 9 wherein the punch is
guidedinlclunplnghudhavingmmuhrchmping
surface coacting with a die surface upor the dic to clamp the
sheets in use.

11. A machine as claimed in claim 10, whercin said
annular clamping surface and the dic surface are knurded or
otherwise roughcoed to improve the grip on the sheet
material during clamping.

12. A machine as claimed in claim 19 or il. wherein
separate fluid-pressure operated actuating mcans are pro-

10

6

vided for exerting a clamping force on the clamping head
and for driving the punch in the rivet insextion direction. and
the clamp actuating means provides a stop for the punch
actuating means $0 a3 to causc a momentary increase of the
clamping force at the cad of the riveting operation.

13. A machine as claimed in claim 1€ or I1. wherein a
displacesbic coining ring has actuating means for carrying
out a coining operation at the ¢nd of the riveting operation
therehy causing a momenptary inarease of the clamping force
at the end of the riveting operation.

14. A machine as claimed in claims 9. 10 or 11, wherein
the die has a semi-toroidal cavity in a dic surface against
which the second sheet is clamped, the cavity surounding a
central projection extending above said surface for the
purposc of pre-indenting the scoond sheet peior to rivet
insertion.

15. A machine as claimed in claims 9, 10 or 11. wherein
sald clamping means includes a fluid-pressurc operated
means for exerting a clamping force and., further comprising
fluld-pressure operated means for driving the punch,
whereln said fluid operated means for exerting a clamping
force and said fluld-pressure operated means for driving the
punch arc aranged in side-by-side relationship to reduce the
overall length of the machine.
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&N ABSTRACT

A method of riveting comprises inserting a self-piercing
rivet into sheel malterial without full penetration such that
the deformed end of the rivet remains encapsulated by an
upset annulus of the sheet material. The sheet material is
clamped with a substantial force during the riveting opera-
tion in the region around the rivet insertion location. The
clamping force is maintained constant throughout at least the
major part of the riveting operation and has 4 magnitude of
up to 1.5 tonnes. A riveting machine {or carrying out the
method comprises a punch, means for feeding rivets suc-
cessively 1o the punch for insertion into sheet material to be
riveted, a dic aligned with the punch for deforming the rivet
inserted thereby, and clamping means for clamping the sheet
material with & substantial force during the riveting opera-
tion in the region around the rivet insertion location.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Maiter enclosed in heavy brackets [ ] appeared in the
patent, but has been deleted and is no longer a part of the
patent; matter printed In itaflcs Indicates additlons made
to the patent,

AS A RESULT OF REEXAMINATION, IT HAS BEEN
DETERMINED THAT:

The patentability of claims 9-15 is confimmed.
Claim 1 is determine« to be patentable as amended.

Claims 2-8, dependent on an amended claim, are deter-
mined to be patentable.

New claim 16 is added and determined to be patentable,

1. A method of riveting in which first and second super-
imposed sheets of material are interconnected by driving a
self-piercing rivet through the first sheet into non-piercing
engagement with the second sheet comprising the sieps of:

a}locating a die defining 2 recess bencath the second sheet

in alignment with a punch located above the first sheet;

b) positioning a rivet baving 2n end adapted to cxpand

when driven into a sheet of material between the punch
and the first sheet;

10
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c} clamping the sheets together before the rivet is driven
into the first sheet with a clamping force applicd
immediately adjacent the rivet, the clamping force
being [sufficicntly substantial] sufficient to prevent
shect material from being drawo laterally inwards
towards the rivet as the rivet is driven into the sheets,
said clamping force being larger than a clamping force
merely required to hold said sheets against each other
in a generally non-moving relation; and

d) advancing the punch to drive the rivet into the first and
second sheets so that the sheets are interconnected.

16. A method of riveting in which first and second

superimposed sheets of material are interconnected by driv-
ing a self-piercing rivet through the first sheet into non-

piercing engagement with the second sheet comprising the

steps of:

a) locating a die defining a recess beneath the second
sheet in alignment with a punch located abave the first
sheet;

b) positioning a river having an end adapted to expand
when driven into a sheet of material between the punch
and the first sheet;

¢) clamping the sheets together before the rivet is driven
into the first sheet with a clamping force applied
immediately adjacent the rivet, the clamping force
being sufficient to prevent sheet material from being
drawn laterally inwards towards the rivet as the rivet is
driven into the sheets; and

d) advancing the punch to drive the rivet into the first and
second sheets so that the sheets are interconnected.
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Dear Mr, Dirscherl,
Dear My, Biinkan,

We rafer te our meeting of today concerning SPR-systems. We
notified you formally of ouy elient’s claims that a signifi-
CANT numher of BMw Cars, manufactured using BEllhofr eQuipment
and imported into the USA, are infringing our client's ys pat~

ont 5752305.

Our client has been advisad to commence lagal proceedings
2gainst you in the USA. These Proceedings woulg include ITC
Proceedings and also wilful patent infringement Proceedings

We understand that you have to notify BSlihoff of any claim,

brrause, according ¢o your info:mation. ¥ou will look Ly Beil EXHIBIT
hoff for a fu1j indemaity ip Fespect of your liability. I
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Our client is willing te ka an attempt to resolvy these marc-
ters amicably with Bollhoff direct.

We understand that you will ask B61lhoff to contact us en or
before May 13, 20p5°

BS1lhoff shall indicate whether they are Prepared to negotiate
with Henroeh. The period 43.5,05-27.5.05 is available for a ne-

gotiation meeting.

Yours incerely,
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