M NI ATURE TACK PINS RELATED APPLI CATION This patent application is a

non- provi sional of provisional patent application serial nunber
61/513,845 entitled "M niature Tack Pins" filed on August 1, 2011, priority
from 5which is hereby clainmed. FIELD OF THE | NVENTI ON The present

invention relates to a mniature fastener applied to two panels with

al i gned apertures face-to-face severed one at a tine prior to installation.
More specifically, it rel ates W®ATOREMATKRGNN N Whi ch defornms the bottom
panel to join the panels by clinch I0attachment. BACKGROUND OF THE

| NVENTI ONp1ATED ShPeixitipre fasteners are well known in the art for
securing panels together face-to-face. A displacer on the shank of the pin
def orms mat er i gl Gfier ASHIRAIRMIM RAHGLyRHRN Pl iiohAtA RABGE Wrial N t e
shank t hus Ioé@#%%ﬁ?hgﬁbﬁn(%hto t he EOttoﬁl §nbf’ﬂgiﬁﬁﬁﬁﬁﬁﬁ% topmpanel
15agai nst_ | fondt [ e r. the top
sheet an u@%?ﬁ%ﬁgggﬁgg%gF§s¥ﬁ££B%9?8%ﬁ%gne d&%éﬁgﬁhg%®g§2§ﬁg q#)gépressed
in. el g [ sks however when handling clinch-type tack pins which
are in nfﬁ?algggggggéhéé they are difficult to handl e when one attenpts to
nanuallylgéﬁﬁ ];fﬁ%q&@%ﬁTRﬁéition for a press-in attachnment process. As
tack pins—arei%erng—desfgned and used ever smaller, the 20automatic

orientation feedin nstal |l ation of .these.parts becones nore djifficult and
even ?ﬁe pre&:n{ invention relates to a miniature fa?tener app 168 ?O two panels W{:Hl

aligned apertures face-to-face severed one at a time prior to installation. More specifically, it
relates to a clinching pin which deforms the bottom panel to join the panels by clinch
10 attachment.

BACKGROUND OF THE INVENTION

Clinch-type fasteners are well known in the art for securing panels together face-to-
face. A displacer on the shank of the pin deforms material of the bottom panel pushing it into
an undercut in the shank thus locking the pin into the bottom panel holding the top panel

15  against it by the head of the pin. A head of the fastener abuts the top sheet and retains it
against a bottom panel when the fastener is pressed in.

A problem exists however when handling clinch-type tack pins which are in miniature
because they are difficult to handle when one attempts to manually place them into position
for a press-in attachment process. As tack pins are being designed and used ever smaller, the

20  automatic orientation feeding installation of these parts becomes more difficult and even
impossible to do with some very small parts. Therefore, there is a need in the art for a
machine-fed miniature tack pin which can be installed in an automated process resulting in

two panels being effectively fastened together.



i npossible to do wth some very small parts. Therefore, there is a need in
the art for a nmachine-fed mniature tack pin which can be installed in an
aut omat ed process resulting in two panels being effectively fastened

t oget her. SUMVARY OF THE | NVENTI ON The present invention is a
clinching pin with a head, a shoulder and an undercut for clinching. This
part is used to hold two sheets of netal together, the top sheet being

capt i vat eginNpengat brtig: meath@abN he pin while the body of the pinis
clinched into the bottom of 5the sheet. In one enbodi nent of the invention,

the pin is SQYRL FreQht MESHRBRRY @chife FihASa IRESE Ll AN bR & BlaeRGhbNg portion
at the tip which forns a square or rectangular portion in a round hol e of
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contenplates that this individual fastener is one of a series of
subst @nt it fesd gnddnitqliatien Perss-at t ached t oe-to-head at 20severable joints in
a continuous string of fasteners. - In this respect, before explaining
at | east one ¥mowcHERtIYothe gpRlichhahiny grrd mfagereapin hayipg p §eadgt péopgivder st ood
that the invention is not limted in its application to the details of
const r uctth$hakis ther e atqsedigmetan dhpsliastench f Ashaildes gperis dpyngad ffogr thphead t he
foll owi ng description or illustrated in the drawi ngs. The invention is
capabl e @fd tchides acrition st ptedordighlasingyriterial obphestohjectdAdnehckiag picdon ut i n
vari ous ways. Also, it is to be understood that the phraseol ogy

rectangular lateral cross-section is located immediately below the displacer by cutting a

15  rectangular profile into a round installation hole in the host object. Immediately below the
broaching section is a tapered tip at a bottommost end which may be in the shape of a
rectangular pyramid rotated radially out of alignment with the remainder of the other fastener
features which all have parallel side edges. The invention further contemplates that this
individual fastener is one of a series of substantially identical pins attached toe-to-head at

20  severable joints in a continuous string of fasteners.

In this respect, before explaining at least one embodiment of the invention in detail, it
is to be understood that the invention is not limited in its application to the details of
construction and to the arrangements of the components set forth in the following description
or illustrated in the drawings. The invention is capable of other embodiments and of being

25  practiced and carried out in various ways. Also, it is to be understood that the phraseology



and term nol ogy enpl oyed herein are for the purpose of description and
shoul d not be regarded as |limting. As such, those skilled in the art
wi || appreciate that the conception, upon which this disclosure is based,
may readily be utilized as a basis for the designing of other structures,
5net hods, and systens for carrying out the several purposes of the present
i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 includes

i ndi vi dughq ¢raioidg$ efiplDyedticaif Bre F4 thSpipdst 8NbesBRHoR Ahd FRURLHOL Be Vi €W,
Figures 1B and 1C are sequential elevation sectional views show ng

i nstal | atiQpic@hs fiRinknvention; and Figure 1D is a bottom plan sectiona
view taken from Figure 1C. 10 FIG 2 includes individual draw ngs A-D

Figure 2A is a.bQit QB kAR i hOR: wid PPRISHE Y BV onb VR &PoR BnRAhi¢C are.
sequential elevation sectional views show ng installation of the invention;
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FIG 3 includes in W Nngs I gure ottomright front
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Ref er ri ng™58UY 8 15%39 1§ 4 bottoppplan sqcHangl yigwgkepfromFigyradGi s 5 t op sheet
18 onto a bottom panel 19. A shoulder 12 on the body of the pin allows
verti®al cleatkh @én“fl'bqesﬂrﬁléV”ithdfs“Wé’éﬁ A-Ix %%‘FF 20rs 6?0%%“%‘}5 Sangeemegtde 5

di splacer 13 for clinching that forms a | ower portion of 25the shoul der 12.

An under itV Tigulss BaH 20 RE SremHdledevpgorrseryosgl igwHshar g izsedigtioneldbs al  of

t he
invention; and Figure 2D is a bottom plan sectional view taken from Figure 2C.

FIG. 3 includes individual drawings A-D: Figure 3A is a bottom right front isometric

view; Figures 3B and 3C are sequential elevation sectional views showing installation of the
15  invention; and Figure 3D is a bottom plan sectional view taken from Figure 3C.

FIG. 4 includes individual drawings A-D: Figure 4A is a bottom right front isometric
view; Figures 4B and 4C are sequential elevation sectional views showing installation of the
invention; and Figure 4D is a bottom plan sectional view taken from Figure 4C.

FIG. 5 depicts a top right front isometric views of the embodiments shown in Figures

20  1-4 manufactured as continuous strings of individual fasteners joined toe-to-head.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Figures 1A - 1D, a head 11 of pin 17 retains a top sheet 18 onto a
bottom panel 19. A shoulder 12 on the body of the pin allows vertical clearance for the top
sheet. A portion of the shoulder is a displacer 13 for clinching that forms a lower portion of

25  the shoulder 12. An undercut 14 beneath the shoulder is filled with displaced material of the



bottom panel 19 during the pressed-in application which then retains the
fastener to the bottom panel. During the installation process, an
interference bulb 15 perfectly sizes the installation hole for receiving
the displacer dianeter that follows the bulb 15 into the installation hole.
A tapered tip 16 aids in the alignnment of the tack pin as it enters the
Sinstallation hole. Referring to the various views of a round tack pin

whi ch em@d&rﬁgaﬂeﬁl@ R Nhd HBsseElndippBSiidBwaRE tkf rdhihdigt taleBedibate t he

interference bulb effectively centers the part and sizes the installation
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undercut of the fastener thereby elimnating the inefficiéency of filling
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such t hat™ (e PbRG &R bR PrIRM s ey PRV GG BT S PrEGt R uhi ch,
assum ng that the head of the fastener is significantly stropger than the
clinch att]?eafgﬁ?fﬁﬁ £ 1S PEEeERempl ?li‘ﬁcgg‘“[‘}i}erﬁ hat %%q%’ gi“é?rf‘é‘émf’rofgr%fﬁé é‘P{‘]’%&”tghe net al
in the 20undercut. The Ionqer the filled undercut is the stronger the
pul | otft ifeature such apthergsent dteriigence bibg fiearepl D depigthibe IAGHESACTEADS 5P t he
invention includes a rectangular tack pin that will clinch in on two edges.
Thi s ver $reshPrarctehares g¢ pndihppiojsetet disslasrdappta il agpdlingdeetdd, di spl acer 33,
undercut 34, and a tapered tip 36 in a rectangul ar qyranid shape instead of
t he snoot h- si Higdres dnreegh illayieatantesyicepetrss fphackpiayofghsriaihbar4isAt. shown
25in Figure 1. In all of the enbodinments, the tapered tip centers the part
in the rdbna @Jqq@q)r@,lityi i the respective features of a head, an undercut, a displacer and a tapered

tip are well-known to those of skill in the art and need not be individually described in each

15  of the separate embodiments shown in Figures 2 - 4. With all other features of the tack pin

including the undercut and the displacer sections being equal, the length of the clinch area is

proportional to the fastener’s pullout performance such that the longer the clinch, the stronger

the pullout strength which, assuming that the head of the fastener is significantly stronger

than the clinch attachment, is exemplified by the resistance to shearing the metal in the

20 undercut. The longer the filled undercut is the stronger the pullout is.
Referring now to Figure 2, another embodiment of the invention includes a
rectangular tack pin that will clinch in on two edges. This version of the tack pin includes
head 31, shoulder 32, displacer 33, undercut 34, and a tapered tip 36 in a rectangular pyramid

shape instead of the smooth-sided conical shape provided by the previous embodiment shown

25 in Figure 1. In all of the embodiments, the tapered tip centers the part in the round hole, in



this case by having four coners at the base of the pyram dal tip finishing
on tangent points with the installation hole as shown in Figure 2D. Once
this part is centered in the hole, a rectangul ar broaching section 35
follows as the pressing installation continues. This structure replaces the
interference bulb described in the previous enbodi nent of Figure 1 which 5
illustrates a round tack pin with a circular |lateral cross-section at al

poi nts. A tREbPhiVim foliScoritsd Alieasdsd Hend ReiRREUI AN QNN SREd on 35
effectively changes the shape of the top of the round hole in the bottom
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follows as shown in Figure 2C. Figure 2D shows the rel ationship between the
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in, a performance an a Vi oUs Scrl round tack
pin can be cted., Referri to Figures. 3 and 4, two ddit'ongL
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of the | ag-in tip. Fi.gure 3A depicts %h {n features of a head 51, a
shoul der 8% 40athg F@f)‘ie%gg@é%‘? Proeist g d P&}{‘)L@ﬁfhl% PRt BECCERIA t aper ed
tip 56. As shown in Figures 3B and 3C the installation process clinches pin
57 i nlo SEREreGECRp reFdekret hrigses mytal {rpdhs broaghinepsocspcratersige vaide
configuration shown in Figure 3 has a rotated tip that aligns material that
i s bei ng %bHsartrdigtierohdaRdow His fasteaeial Grappiohlitienes iy ppyded yhabieading f1 at
sides of the tapered tip allowng nore unrestricted space for the waste
mat er i al Seqios pingy theigjigyg deasmeg spliwe groppdthe fasteapn thatihanto by dilled Bgorst panel 59,
the tapered tip of the fastener 61, the square broaching section projected
area 62, chipdhingnscygube@uyiof gleacemetsie oedesiiqy o fhescreeangatae ged:try, the fact

that only two edges are being clinched in, a performance lower than that of the previously

15  described round tack pin can be expected.
Referring to Figures 3 and 4, two additional configurations of the tack pin are

disclosed which show a square cross-section of features. The pins in these embodiments

clinch on all four sides. The difference in the two configurations is only in the orientation of

the lead-in tip. Figure 3A depicts the pin features of a head 51, a shoulder 52, a displacer 53,

20  an undercut 54, a broach 55, and a tapered tip 56. As shown in Figures 3B and 3C the
installation process clinches pin 57 into panel 59 by forceable pressing, thus retaining sheet
58. The configuration shown in Figure 3 has a rotated tip that aligns material that is being

broached to make the installation hole into a square with flat sides of the tapered tip allowing

more unrestricted space for the waste material to enter. Figure 3D depicts the installation



The configuration showm in Figure 4 which has the tip aligned in parallel
with the side edges of all other square section features on the fastener.
Features 71 - 76 of this 5enbodi nent correspond to Features 51 - 56,
respectively, described with regard to Figure 3 above. The difference is
that tapered tip 76 is not rotated radially out of alignment but is
parallel with the remainder of the other parallel feature side edges. The
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previ ous enbodi ments wherein fastener 77 secures sheet 78 to panel 79 by
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hole 80, the lead-in tapered tip 88 and the projected areas of the square
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cutters or roll fornmers orbit the axis of straightened wire as it feeds
t hr oul$h ﬂ?%?k%&?h%ﬁ?ﬁﬁ?eﬁﬁglPéﬁFﬁﬂgﬁléﬁn%%ﬁPFWﬁ §“Fé@ﬁt?§%%ﬁﬁﬁﬁ§ BEe nmade

ei ther by continuous stanping or reel-to- 25reel photo etching machinery.
The squareetion §3 apdle peusre@wlaceieed 83phot o et ching and | aser cutting
oriented at 90 to the photo etching to cut the profile on the front and
back sides of Thth@ckpipt & lageeretiandarhage a Yragebased rysangidel Igpdsn gpdit t o shear of f
each part fromthe end of the string for installation. The shear force
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the tip and the head of the next adjacent tack pin. The tack pins are then
then follows creating a square opening at the top of the round installation hole. The
15  broaching section is followed by a four-sided undercut and displacer. This configuration
creates the longest clinch length of all of the embodiments disclosed herein. For example, the
clinch length of the square tack pin shown in Figures 2 and 3 is 1.6 times greater than the
clinch length of the round fastener shown in Figure 1.
Referring now to Figure 5, all four configurations of the tack pin shown in Figures 1-4
20  are illustrated in strips 1 - 4 each attached toe-to-head. Continuous manufacturing methods
are required to make the tack pins in these continuous string configurations. For example, the
round continuous feed tack pins are made on a continuous wire feed CNC machine with the
cutters or roll formers orbit the axis of straightened wire as it feeds through the CNC lathe.

The rectangular continuous feed tack pins are made either by continuous stamping or reel-to-

25  reel photo etching machinery. The square pins require reel-to-reel photo etching and laser



5 packaged on a standard reel and then | oaded into a nodule that both
shears a part fromthe string and delivers each part to a punch for

i nstal |l ati on. Therefore, the foregoing is considered as illustrative
only of the principles of the invention. Further, since numerous

nodi fications and changes will readily occur to those skilled in the art,
it is not desired to limt the invention to the exact construction and
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Therefore, the foregoing is considered as illustrative only of the principles of the
invention. Further, since numerous modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention to the exact construction and operation
10 shown and described, and accordingly, all suitable modifications and equivalents may be
resorted to, falling within the scope of the invention.

What is claimed as being new and desired to be protected by Letters Patent of the

United States is as follows:



CLAIMS

What is claimed is:
1. An elongated strip of fastener pins connected toe-to-head at severable joints between them,
comprising:

a series of severably attached miniature fastener pins, each individual fastener adapted for

forcible insertion into a host material, and comprising,

a head of greatest lateral dimension of the fastener at a topmost end adapted for securing a

top sheet to the host material adjacent a first severable joint;

a shoulder adjacent said head including a displacer portion at the bottom for displacing host

material;

an undercut immediately adjacent said shoulder for receiving the host material displaced by
said shoulder to affix said fastener to the host material; a shank adapted for engagement with said

host material; and

a tapered tip at a bottommost toe end adjacent a second severable joint.

2. The strip of fasteners of claim 1 further including a barrel-shaped bulb of circular lateral
cross-section and continuous arcuate longitudinal cross-section extending from said undercut and to
the toe of said tapered tip, said bulb adapted for radially expanding a round receiving hole in the host
material only by material displacement without cutting so that all of the displaced host material is

available to fill the undercut.

3. The strip of fasteners of claim 1 wherein the lateral cross-section of said fasteners is

rectangular at all points along their entire length.

4, The strip of fasteners of claim 3 further including a broaching section located between the
undercut and the tapered tip for shaping the sides top of a cylindrical receiving hole in the host

material of lesser diameter then a diagonal length of the broaching section.



5. The strip of fasteners of claim 1 wherein said tapered tip is defined by a rectangular pyramid

shape.

6. The strip of fasteners of claim 5 wherein the lateral cross-section of said fasteners is square

at all points along their entire length.

7. The strip of fasteners of claim 6 wherein the tapered tip is radially offset 45 degrees with

respect to said shoulder.

8. A fastener pin, comprising:
a head at a topmost end, said head being defining the greatest lateral dimension of the

fastener pin;

a shoulder of rectangular lateral cross-section extending downward from said head, said

shoulder including a bottom surface for displacing material of a host object;

an undercut located below the shoulder for receiving displaced material of said host object;

a broaching section of rectangular lateral cross-section located immediately below said

undercut for cutting a rectangular profile into a round installation hole in the host object; and

a tapered tip terminating at a bottommost toe end of the fastener pin, said tip having a

rectangular lateral cross-section along its entire length.

9. The fastener pin of claim 8 wherein the lateral cross-section of the fastener pin is

rectangular at all points along its entire length.

10. The fastener pin of claim 9 wherein said tapered tip is a truncated rectangular pyramid.

11. The fastener of claim 10 further described in that said tapered tip is defined by a square

pyramid which is rotated radially out of alignment with the broaching section.

12. The fastener pin of claim 11 where said fastener pin is one of a series of substantially

identical pins attached at severable joints in a continuous string of fasteners.



13. The fastener pin of claim 12 where said series of substantially identical said pins are

attached toe-to-head at the severable joints.

10



