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TUNG YUNG INTERNATIONAL (USA) INC. JURY TRIAL DEMANDED
and FOURSTAR GROUP USA, INC,,

Defendants.

Complaint

ACCO Brands USA LLC (“ACCO"), by its attorneys, as for its Complaint against Tung Yung
International (USA) Inc. (“Tung Yung") and FourStar Group USA, Inc. (“FourStar”), alleges and
shows the Court as follows:

Parties

l. ACCO is a limited liability company existing under the laws of Delaware and has its
principal place of business at 300 Tower Parkway, Lincoinshire, Illinois 60069. ACCOQ does business
in the State of Illinois and within the Northern District of Illinois. ACCO is in the business, inter alia,
of manufacturing and selling office equipment, including staplers and hole punchers under the
Swingline name.

2. Defendant Tung Yung is, upon information and belief, an Arkansas corporation with a
business address of 905 SE 21st, Suite 3, Bentonville, Arkansas 72712.

3. Defendant FourStar is, upon information and belief, a foreign corporation, registered to

do business in the State of Florida with a business address of 1820 Highland Avenue, Suite A,
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Clearwater, Florida 33756.

Jurisdiction and Venue

4, This Court has jurisdiction pursuant to 28 U.5.C. § 1338(a) in that this is an action for
patent infringement founded upon the patent laws of the United States.
5. Venue is proper in this judicial district pursuant to 28 U.S.C. § 1391(b), (c), and (d).

Substantive Allegations of Patent Infringement

0. On March 24, 1998, United States Letters Patent 5,730,038 (“the ‘038 Patent™) issued to
Alfred J. Evans, Balaji Kandasamy, and David Q. Feng for an invention relating to a configuration for
a paper punch pin. A copy of the ‘038 Patent is attached hereto as Exhibit 1 and made a part of this
Complaint.

7. ACCO is by assignment the owner of the ‘038 Patent.

8. Defendant Tung Yung has directly infringed, induced infringement, and contributorily
infringed ACCO’s exclusive rights under the ‘038 Patent by manufacturing, offering to sell and/or
selling products that embody the inventions of and are within the scope of the ‘038 Patent and by
causing others to use Defendant Tung Yung’s infringing products. Defendant Tung Yung continues to
so infringe, induce infringement, and contributorily infringe.

9. Defendant FourStar has directly infringed, induced infringement, and contributorily
infringed ACCQ’s exclusive rights under the ‘038 Patent by manufacturing, offering to sell and/or
selling products that embody the inventions of and are within the scope of the ‘038 Patent and by
causing others to use Defendant FourStar’s infringing products. Defendant FourStar continues to so
infringe, induce infringement, and contributorily infringe.

10.  Defendants, Tung Yung and FourStar, have had actual notice of Plaintiff’s rights and

have continued notwithstanding such notice, to willfully infringe, induce infringement, and
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contributorily infringe the ‘038 Patent and will continue to do so unless enjoined by this Court.
11.  As adirect and proximate result of Defendants’ infringement, ACCO has suffered
injury and damage which will continue to accrue, in an amount to be determined at trial.

COUNT I
Defendants’ Infringement of U.S. Patent Number 5,730,038

12. ACCO reincorporates and alleges as if fully set forth herein each and every allegation
contained above in paragraphs 1-11.

13. The acts of Defendants, Tung Yung and FourStar, complained of herein constitute
infringement of the ‘038 Patent in violation of 35 US.C. § 271.

Prayer for Relief

WHEREFORE, the Plaintiff, ACCO, respectfully requests that this Court enter judgment in its
favor and against the Defendants, Tung Yung and FourStar, granting the following relief:

A. finding that Defendants, Tung Yung and FourStar have infringed the ‘038 Patent;

B. preliminarily and permanently enjoining Defendants, Defendants’ officers, agents,
servants, employees, and attorneys, and those person acting in privity or concert with them, from any
further infringement of the ‘038 Patent;

C. awarding ACCO damages for Defendants’ infringement of the ‘038 Patent;

D. finding that Defendants’” willfully infringed the ‘038 Patent;

E. finding that this is an exceptional case within the meaning of 35 U.S.C. § 285, awarding
ACCO enhanced damages of three times its compensatory damages as a result of Defendants’ willful
infringement, and awarding ACCO its reasonable attorneys’ fees;

F. awarding ACCO pre- and post-judgment interest;

G. awarding ACCO the costs of this action; and

H. granting ACCO such other and further relief as the Court may deem just and proper.

3
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Jury Demand

GBC demands trial by jury to the extent permitted by law.

Dated: October 23, 2006.

MICHAEL BEST & FRIEDRICH LLP

e

Arthur Gollwitzer 111 (Reg. No. 06225038)
MICHAEL BEST & FRIEDRICH LLP
Two Prudential Plaza

180 N. Stetson Ave., Suite 2000

Chicago, L 60601-6710

(312) 222-0800

Jonathan H. Margolies (Reg. No. 06199727)
MICHAEL BEST & FRIEDRICH LLP

100 East Wisconsin Avenue. Suite 3300
Milwaukee, Wisconsin 53202-4108

(414) 271-6560

Attorneys for Plaintiff,
ACCO Brands USA LLC
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Exhibit 1
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350.0
] Model |, Test 1 AC
LOAD (lbf)
0.0000 T T T T T T T T T 1
0.0000 PIN EXTENSION (in) 0.3500
FIG SA
PRIOR ART
350.0 ~
] Model I, Test 2
A C
LOAD (Ibf)
0.0000 T T Y 1 T T T T T 1
0.0000 PIN EXTENSION (in) 0.3500
FIG 5B

PRIOR ART
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350.0
) Model I, Test 3
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LOAD (i) |
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PRIOR ART

200.0 }
] Model |, Test 4
LOAD (bf) |
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500.0 7 Model I, Test 1
i AC
LOAD (bf)
0.0000 I 1 T T T T T T T 1
0.0000 PIN EXTENSION (in) 0.3500
FIG 6A
PRIOR ART
500.0 Model I, Test 2
1 AC
i
LOAD (bf) |
-
0.0000 ——r 77— T — T
0.0000 PIN EXTENSION (in) 0.3500
FIG 6B

PRIOR ART
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500.0 Model 1l, Test 3
] A, C
LOAD (Ibf)
0.0000 I ] | 1 | ] ] ] ] I 1
0.0000 PIN EXTENSION (in) 0.3500
FIG 6C

PRIOR ART

200.0 Model i, Test 4

LOAD (i) |

0.0000 T T Y Y T T T T T
PIN EXTENSION (in)

FIG 6D
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PRIOR ART
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FIG 7B
PRIOR ART
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FIG 7¢
PRIOR ART
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FIG 7D
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CONFIGURATION FOR PAPER PUNCH PIN

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of applicants’
application Sex. No. 08/378,167, filed Jan. 25, 1995, aban-
doued. This application also claims the benefit of US.
provisional application No. 60/03 1,087, filed Nov. 18, 1996.

BACKGROUND OF THE INVENTION

Non-fiat punch pins have been proposed for and used in
paper punch apparatus (U.S. Pat. Nos. 4,257,300; 4,449,436
and 4,763,552). While some of these punches have operated
satisfactorily, they do Tequire a certain amount of foree to
punch a bole through a stack of paper. This, in tun, requires
that the parts of the punch be constructed to withstand these
forces. The bigger the stack of paper to be punched, the
higher the punching force rcquired. This is particularly
noticeable with manually operated punches where the indi-
vidual has to apply the punching force.

SUMMARY OF THE INVENTION

The present invention is an improvement in the prior art
punches, requiring less force to effect a punching operation.
PBroadly, the present invention compeises a punch pin having
a V-shaped groove sized and configured to punch stacks of
paper shects which vary through arange of heights. With the
qresent invention, the groove is constructed with a height
greater than the maximum height of the stack being
punched. In addition, other constructional details of the
conveational punch pin have been modified to produce a
punch pin having a significant reduction in the force
required to operate it

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 is a side clevational view of the punch including
the configured punch pin of the present invention;

FIG. 2is an enlarged partial elevational view of the punch
pin of the present invention;

FIG. 3 is a bottom view of the punch pin of FIG. 2;

FIG. 4 is an cnlarged partial elevational view of the punch
pin of the invention about to penetrats a maltiple shect stack
of paper;

FIGS. Sa—5c are graphs showing the force loading of the
punch pin versus the pin extension fora first prior art model;

FIGS. 54-5f are charts similar to those of FIGS. Sa-5¢,
showing the farce loading versus pin cxtension for the first
model, constructed according to the present invention;

FIGS. 6a-6¢ are graphs similar to those of FIGS. Se-Sc
for a second pricr art model;

FIGS. 646/ are graphs similar to those of FIGS. 5d-Sffor
the sccond model, constructed according to the invention;

FIGS. Ta-Tc are graphs similar to FIGS. 8a—Sc for a third
prior art model;

FIGS. 7d-7f arc graphs similar to FIGS. 54-5f for the
third model, constructed according to the present invention;

FIG. 8 is a schematic view, in partial cross-section,
showing obe embodiment of a punch pin of the prior art, in
varicus positions of extension;

FIG. 9 is a view similar to FIG. 8, showing another
ernbodiment of a punch pin of the prior art; and

FIG. 1#is a view similar to FIC}. 8, showing the punch pin
extension at various positions for 4 punch pin according to
the present invention.
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DETAILED DESCRIPTION OF THE
INVENTION

As shown in FIG. 1, the punch 1 of the present invention
includes a punch frame 2 having & punch base 3 with a paper
die outlet opening 4. The punch frame also includes a
horizontal pusich frame member § and a paper thickness
limit mensher 6. Each of these members contains a punch
guide opening 7, 8, respectively, for mounting a punch pin
9 for movement along the longitudinal axis of the punch pin.
The guide openings 7 and 8 arc axially aligned, along the
longitudinal axis of the punch piti 9, with the paper dic outlet
opcning 4, whereby longitudinal movement of the punch pin
in a downward direction will cause the punch pin to move
into the paper outlet opening 4.

The movement of the punch pin is effected by a punch pin
drive member 10, pivotally mounted for rotation about a
point 11, Pivoting movement of the drive member in a
downward directed is effected by applying a force F against
the extended end 11 of the drive member, This causes an
intermediate drive surface 12 to engage the upper first cnd
13 of the punch pin 9 and move it downwardly.

As shown in FIGS. 1 and 4 the paper thickness limit
member 6is spaced above the punch basc 4 to define a paper
stack opening having a stack height SH, as measured along
the longitudinal axis of the punch pin. This stack height SH
is equal to a maximum thickness of a multiple sheet stack of
paper S through which a hole is to be punched by the punch
pio 9.

As shown io FIGS. 1 and 4, the lower sccond end 14 of
the punch pin 9 will, upon downward movement, move
through the stack S of paper, passing from the top sheet TS
through the bottom sheet BS, and into the opening 4 in the
basc member 3, In practice, the punch will typically include
two or mare punch pins for punching two or more holes in
the stack of paper. For purposes of clarity, only one punch
pin is shown in the drawings.

In accordance with the teachings of the present invention,
the lower end 14 of the punch pin is shaped to define a single
inverted V-shaped groove 15, The groove Includes terminal
ends 16 disposed on diametrically opposite sides of the
punch pin and in a planc cxtending perpendicular to the
longitudinal axis of the punch pin. The body portion of the
punch pin, at least at its lower end 14, is cylindrical in
cross-section. The V-shaped groove 15 includes flat side
surfaces 17 and an upper curved surface 18 connecting the
two side surfaces 17. The side surfaces together with the
curved surface have a peripheral cdge which defines the
cutting edge 19 (FIG. 3) of the punch pin.

In order to reduce the maximum force that is required to
operate the punch in punching a hole through a stack of
pnperofmaximumbcight,ithasbecnfoundﬂmthc
comfiguration of the lower end of the punch pin is critical.
Most impartantly the height GH of the V-shaped groove 15
peeds to be greater than the height SH of the stack opening
into which a stack of paper S can be inserted for punching.
Also, ofhnpmmccisthcndiusktowhichmemcd
surface 18 is shaped as well as the included angle V between
the side surfaces 17 of the V-shaped groove.

In the following Chart A, the ratio between the groove
heightGHmdﬂacpApc.rsuckbeightSH,aswculsthe other
dimensions of the punch pin arc given for threc differcnt
punch models. This infarmation is given for both old prior
art models and oxresponding reconfigured new models
made in accordance with the present invention. In addition,
Chart A shows the average maximum peak force required for
effecting a punching operation, both for the old models and
for the new models of the present invention.
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In accordance with the preseat invention, the punch has

the following dimensional characteristics:

(a) Ratio of Groove Height GH to Stack Height SH of
between about 1.2 and 2 and preferably between about
1.25 and 1.56;

{b) Radius R of upper curved surface of V-shaped groove
between about 0.04 and (.06 inches;

(<) Angle V of V-shaped groove between about 60° and
75°

(d) Height GH of V-shaped groove betwecn about 0.130
and 0.190 inches and peeferably between about 0.130
and 0.160 inches;

(¢) Pin diameter between about (.25 and 0.28 inches; and

() Stack opening with a stack helght of between about
0.104 and 0.149 inches.

CHART A

Punch Pin Configuntion (Old and New) and

15

20
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force requirement for effecting a punching openation is
divided into a maximum peak force A, with & punch pin
extension of C, and a subsequent secondary farce B,
with a punch pin exteasion of D. Sec FIGS. 84-5f, 6d-6f and
74-7f. With the priar art versions of models I and IT there is
no secondary peak force. Only a single maximum peak force
A {5 encountered at a punch pin extension of C. In this
regard, the second test of Model I shown in the graph of FIG.
&4 does indicate a double peak. Tt is believed. however, that
this is an anomaly and that the second peak was caused due
to a sticking of the punch pin or for some other unknown
reason. It is clear from the graphs of FIGS. 5a and 5S¢ of the
same sample of Model T that there is no secondary peak.

Although the prior art versions of the first two models
produce only a single maximum peak force, the prior art
version of Model T does prodoce both a maximom peak
force A and secondary peak force B, similar to that encoun-
tered with al] models when constructed according to the
present invention.

The numerical values of the forces A and C and the
carresponding pin extension values B and D shown on the

A ind graphs of FIGS. 5-7 are set out on the following Chart B.
averige paper
thickness of CHART B
0003725 ) Paper Stack Pin Di
Model No, of Sheets Height SH (in.} (in) 2% A B c D
Punch Pin
1 n 0.104 0.25 Maximum Punch Pin  Exiension at
I n o9 0.281 Peak Extension st Secoudary
I 40 0.149 0281 Model and  Force Peak Force  Muximmitn Peak  Peak Force
Test No, N . Force (in. HLY
OLD PUNCH PINS OF PRIOR ART 30 @) ) @) ¢
Modei I
Ratio of Test
Radius R Groove
of Upper Height  Average oM 1 3109 0.2361
Haight CH Surfsce of Angle Vof CHto Mmuimum old 2 3034 0.237%
of V-Shaped V-Shaped  V-Shaped  Stack Peak 3 ol 3 3 0.2333
Gwxwe  Omove  Croove  Height  Force new 4 1574 1323 0.2501 02950
Mode! (i) (in) (degrees)  SH (s.) Bow § 1617 1344 02483 0.3060
new 6 1690 1306 0.2483 02597
1 0072 0.06 120 0.69 2025 Madet II
I 6.063 0.201 raciua 053 M2t Test
m 0.13% 006 78 091 ML
0.130 005 75 1.25 1647 okl 1 4611 02447
0.163 005 T0 137 180.5 old 2 4411 02428
0.190 043 61 1.28 015 ol 3 4174 02338
new 4 1730 166.3 0.2057 0.2979
Improvement Tn Maxigum Ferce new § 185.2 144.1 0.2083 0.2947
Modal Reduction of New Over Oid now 6 1834 142.8 0.2052 02915
43 Modl 1
1 46% Tost
I 39%
m 7% old 1 2258 296.6 0.2756 03173
od 2 3.1 286.3 0.2769 03125
old 3 2196 258.6 0.2726 0.3117
The information contained in chart A regarding the maxi- 30 new 4 3.0 1800 0.3055 03636
mom peak farce requirsments of the punch is a result of tests new 5 2268 1747 0.2089 03796
new 6 2526 1726 03099 03780

that were conducted on each of the three models idenatified
in Chart A. The tests for Moded T are represcnted by the
graphs of FIGS. $2-8f with the maximum peak force being
shown at A. The amount of punch pin extension at this
maximum peak foroe is designated by reference C in the
geaphs. The first three graphs (Sa—5¢) represent the results
for three testings of one sample of the prior art version of
Model I, having the dimensions set forth in Chart A The
second of the three graphs (FIGS. 5J-8f) represent the
results of the same Model I, constructed in sccardance with
the present invention and also with the dimensions as sct
forth in Chart A. The graphs of FIGS. 6a—6fand FIGS. 7a-7f
represent the results of tests on Models I and T both old
(FIGS. 6a—6c and Ta-Tc) and new (FIGS. &d—6f and 7d-Tf).

Fou the punch constructions of each of the models 1 II and
I which are made according to the present invention, the

33

&0

63

It will readily be seen from the graphs of FIGS. 5-7 and
from Charts A and B that the maximum peak force for the
pew models is considerably less than that for the come-
sponding old prior art models. As indicated at the bottom of
Chart A the improvement with the present invention results
in areduction in the maximum peak force of between 27 and
£9%. This reduction in rsaximmm force not only makes it
easler for the operator to maoually effect a punching
operation, but also permits the use of less expensive mate-
rials for manufacturing the punch due 1o the fact that the
forces to which the materials will be subjected are less.

FIGS. 8,9 and 18 show the various positions of the punch
pin as it is moved through a punching operation. The first
and last positions represent the start and finish positions of
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the punch pin while the second and third positions repeesent
the location of the punch pin when encountering the different
peak forces A and B.

In particular, FIG. 8 shows the punch pin positions for the
old pricr art versions of Models I and IM, where only a single
maximum pezk force A is encountered. FIG. 9, on the other
hand, shows the punch pin positions for the prior art version
of the Model III where a secondary peak force C is also
encounteted. Finally, FIG. 18 shows the punch pin positions
for all versions of Models L II and [ when constructed
according to the teachings of the present invention.

It has been determined that in the cutting operation
produced by the punch pin passing through the stack of
paper, the cutting does not all take place strictly as a sheering
operation between the cutting edge of the punch pin and the
die opening. In paper punches, punching takes place by the
punch pin entering the paper of the stack and compressing
and bending the aligned paper into the center of the punch
pin. This compression builds up as the punch pin is moved
through the stack and reaches a maximum when the top
sheet TS engages against the upper curved surface of the
V-shaped groove. Without sufficicnt space in the punch pin
for the paper to go, the paper is placed under high compres-
sion and this causes the maximum peak force to be come-
spondingly high. In some situations this can cause stafling of
the puach pin.

With the prior art constructions of the punch pin where the
height of the V-shaped groove is lcss than the height of the
stack of paper being punched, undesirable high compression
of the stack occurs because there is not a sufficient amount
of empty space for accommodating the paper being
punched As shown in the second position of the prior art
punch pins in FIGS. 8 and 9 the maximum peak force
corresponds to the location of the pin when the curve surface
18" of the v-shaped groove is engaging against the top sheet
TS of the stack (FIG. 8) or very dlose to the top sheet (FIG.
9), At this time the terminal ends 16’ of the punch pin are still
located in the body of the stack S, at a considerable distance
above the bottom sheet BS.

n contrast, the punch pin of the present invention, when
reaching the maximum peak force, still provides consider-
able space between the top sheet TS and the upper surface
18 of the V-shaped groove. At the same time, the terminal
cnds 16 of the punch pin have nearly cut entircly through the
body of the stack S down to the bottom sheet BS. Thus, the
high compression encountered with the prior art construc-
tions is not encountered with the construction of the preseat
invention. This, in turn, results in a decrease in the maximum
force required to effect a punching operation.

Further, with the punch pin of the present invention, the
secondary peak load is encountered at a different position of
the punch pin than with the prior art construction of Model
IIL FiG. 18 shows that the secondary peak force is encoun-
tered with the punch pin of the invention when the curved
upper surface 18 of the V-shaped groove is generally aligned
horizontally with the top sheet TS of the stack of paper
underneath the punch pin. At this time the bottom terminal
ends 16 have already passed throngh the bottom shoet BS of
the stack of paper. With the prioc art construction of Model
101, which encounters a secondary peak force, such force is
encounteted -when the terminal ends 16' wre just passing
through the bottom shect BS of the stack and the upper curve
surface 18 is located in the body of the stack S.

Finally, it is to be noted that the numerical amount of pin
extension in columns C and D of Chart B, contain an
inrement which carresponds to the vertical spacing of the
punch pin above the stack at the start position, as shown at

10

25

35

6

the lefl of FIGS. 8, 9 and 10. Also, with respect to the
positions of the prior art punch pin as shown in FIG. 8, since
their is only onc maximum force and no secondary
peak force, the punch pin position shown third from the left
in FIG. 8 corresponds to the punch pin as it is moving
downwardly along the slope of the curve shown in FIGS. Sa,
S¢, 6a, 6b and 6¢, As far as the secondary peak force shown
in FIG. Sb, it is belisved that this peak could possibty occur
at the time the lower terminal ends 16 of the punch pin are
exiting the bottom sheet BS of the stack. Thus, this position
of the punch pin is shown in FIG. 8.

We claim:

1. A paper punch comprising:

a) a punch pin having a longitdinal axis; )

b) a punch frame having a punch base with a paper outiet
opening and a frame member disposed above said basc
and mounting said punch pin for moverment along its
longitudinal axis and into said outlet opening;

¢) a paper thickness limit member containing a punch
guide opening aligned along said longitudinal axis with
said outlet opening, said paper thickness limit member
being spaced at a predetermined height above said
punch base to define a stack opening having a stack
height, as measured along said longitudinal axis, equal
to a maximwm thickness of & multiple sheet stack of
paper through which a hale is to be punched, from a top
sheet of said stack to a bottom sheet thereof;

¢) a punch pin drive member mounted on said punch
frame and requiring a predetermined maximum peak
force and a subsequent secondary peak foree to move
said punch pin through said maximum thickness of said
multiple sheet stack of paper; and

f) said punch pin having a body portion of cylindrical
shape and opposite first and sccond ends;

i) said first end being positioned for cngagement by
said drive member to effect movement of said punch
pin toward said base opening,

ii) said sccond end of said punch pin being positioned
for movement through said stack opening and into
said basc opening upon engagement of the first end
by said drive member,

i) said second end being shaped to define a single
inverted V-shaped groove having lower terminal
ends, side surfaces and an upper curved surface of a
predetermined radius connecting said side surfaces,

iv) said side surfaces and said curved surface having
peripheral edges together defining a cutting edge,
and

v) sald groove having a groove height, as measured
along said Jongitudinal axis, from said terminal ends
to said curved surface, which is the stack height of
said stack opening to creatc said i
maximum peak force as said punch pin is moved
through said stack of paper with the upper curved
surface of said V-shaped groove above the predetar-
mined height of said paper thickness limit member
and above the top shect of said stack and (o create
said secondary peak force with the upper curved
surface of said V-shaped groove at the predetermined
height of said paper thickncss limit member and
.engngingﬂwtopsheotofuidstmk.

2. A punch comprising:

1) a punch pin having a longitudinal axis;

b) a punch frame having a punch base with a paper cutlet
opening and a frame member disposed above said base
apd mounting said punch pin for movement along its
Iongitudinal axis and into said outlet opening;
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c) a paper thickness limit member containing a puach
guide opening aligned along said longitudinal axis with
said outlet opening, said paper thickness limit member
being spaced above said punch base to define a stack
opening having a stack height, as measured along said

longitudinal axis, equal to & maximum thickness of a

multiple sheet stack of paper through which a hole is to

be punched by said punch pin;

¢} a punch pin drive member mounted on said punch
frame; and

1) said punch pin having a body portion of cylindrical
shape and opposite first and second ends;

i) said first end being positioned for cngagement by
2aid drive member to cffect movement of said punch
pin toward said basc opeuning,

ii) said sccond end being positioned for movement
through said stack opening and into said base open-
ing upon engagement of the first end by said drive

member.

iii) said second end being shaped to define a single
inverted V-shaped groove having lower i
ends, side surfaces and an upper curved surface of a
predetermined radius connecting said side surfaces,

iv) said side surfaces and said curved suface having
peripheral edges together defining 1 cutting edge,
and

v) said groove having a groove height, as measured
along said longitudinal axis, from said terminal ends
to said curved surface, of between about 1.2 to 2.0
times the stack height of said stack opcaing.
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3. A punch according to claim 2, wherein:

a) said side surfaces of said V-shaped groove arc flat
surfaces.

4. A punch according to claim 3, wherein:

a) the curved surface of said V-shaped groove defines a
radius of between about 0.04 and 0.06 inches.

5. A ponch according to claim 4, wherein:

a) the V-shaped groove has an included angle between
said side surfaces of between about 60 and 75 degrees.

6. A punch according to claim 5, wherein:

a) sald groove has a height between sbout 0.130 and 0.160
inches,

7. A punch according to claim 6, wherein;

2) the body portion of said punch pin has a diameter of
between about (.25 and 0.28 inches;

b) the stack opening has a stack height of betwecn about
0.104 and 0.149 inches;

¢) the curved surface of said V-shaped groove defines a
radius of about 0.05 inches; and

d) the V-shaped groove has a height of between about 1.25
and 1.56 times the height of the stack opening.

8. A punch according to claim 7. whercin:

%) the lower terminal ends of said punch pin are on
diametrically opposite sides of the body partion of the
punch pin and lie in a plane extending perpendicular to
said longitudinal axis.
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