METHOD OF MANUFACTURE FOR A PLASTI C- CAPPED PANEL FASTENER RELATED APPLI CATI ON
This patent application is related to provisional patent application serial
nunber 61/245,901 entitled "Plastic-Capped Panel Fastener"” filed on Septenber
25, 2009, priority 5 fromwhich is hereby clainmed. FIELD OF THE | NVENTI ON

The present iNvEMD@Y MANTIESCTORE DRI A €1 R8TRT-Ch@pEpIANEIUSASTIEQERE t ach one
panel to another face-to-face. The screw is captive wthin an assenbly that is
per manent I yrad 136 Re@r {0y aoR Panel while permtting the screw to be extended
beyond the first panel to become 10t hreadably engaged with the second panel by

turning the scrgwp, CE) Wgﬁ%@%gdgpls%afgﬁlﬁ) ﬂrwgbﬂ-all ?aYent apfs)llcatl(gl{‘seﬁglrlﬁ%lar captive

panel fasteners c hree mai n conponents crew, a cap and a ferrule.

The screw dl?Z4§ '9b§%ntﬂfe& aﬁlgﬁ% (Fa(BBéchlganglaf%séﬁ'g’ fi ﬂ{apy@@elﬁﬁér%’ dﬁﬁ? [f}ref%?lf re with the

assenbled to the ferrul arts are typica onpose

cap bei gf{%r QHI I%%&}Q{%&pvely thin-walled alum numthat is easily

def or mabl e screw i ncludes a threaded el ongate shank that extends

downward thr, %Fﬁig?l(ﬁEN'ﬁ(Sﬁe ferrul e beyond its base. The base of the

ferrule inc ans for securing the ferrule to a panel. The

j

lid f t d t
The scrow 1S fi f@&sw trwe'&wga?lgtrswmtaeesﬁe‘??%&Per&%egﬁ%gﬁ&ﬂ&ﬁ%ﬁﬁ 5 around the
screw and at |le st_ ortion.of the ferr he {X ferrule
el udos <aRBFTAS 6 dade T %?‘@\‘Fe%f’“‘feh‘%‘“’%‘&?‘bw L\)dy inel S ReyRe R ABTERE ol | ed

upwardly out of th ferrul e. One neans o ment radi al |y extendi ng
fl ange at c’[“ﬁé?a‘%eé)ﬁhg? PYREURgEhp ﬁqr’éw%'?wtegﬂ?if@ the ikt H@‘\?ﬁ@ﬁ%ﬂ’i‘?ﬁ ng ring at the
bottom of the cap. The top of the ring and the bottomof the ferrule flange
abut wHen t’f‘%édaéb/re@ﬁf‘%eg With t@qucqﬂmagel,b@fqrg}egg}gsmg,t, on. The ring at the bottom

of the cap is preferably
BACKGROUND OF THE INVENTION

In general, captive panel fasteners comprise three main components, a screw, a cap
and a ferrule. The screw is first attached to the cap and then the screw and cap are assembled
to the ferrule. All parts are typically composed of metal with the cap being formed from

15  relatively thin-walled aluminum that is easily deformable. The headed screw includes a
threaded elongate shank that extends downward through a bore in the ferrule beyond its base.
The base of the ferrule includes attachment means for securing the ferrule to a panel. The
screw is slidable within the ferrule between retracted and extended positions. The screw is
fitted with a surrounding cap that extends downwardly around the screw and at least a top

20  portion of the ferrule. The top of the ferrule includes securing means to prevent the
screw/cap assembly from being pulled upwardly out of the ferrule. One means of attachment
is a radially extending flange at the top of the ferrule which abuts an inwardly extending ring
at the bottom of the cap. The top of the ring and the bottom of the ferrule flange abut when
the screw is in the fully retracted position. The ring at the bottom of the cap is preferably

25  integrally formed with the cap when assembled to the ferrule by bending over the metal



25integrally forned with the cap when assenbled to the ferrule by bendi ng over
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SUMMARY OF THE INVENTION

In order to improve upon the prior art captive panel fasteners described above, the

10  present plastic-capped panel fastener has been devised. According to the invention, the cap is
composed of a plastic that is overmolded onto the screw. This provides numerous benefits.
First, the production process offers no waste as the cap comes out complete. Any excess
material used in the molding process can be reused. Because the cap is all overmolded onto
the screw, the step of mounting the cap to the screw in the assembly process is obviated.

15 Thus, the entire formation and assembly process is notably less expensive than the machining
and mounting process required for an aluminum cap. Furthermore, coloration can be
accomplished by coloring the plastic compound prior to molding, which leaves a durably
colored cap with excellent wear properties that avoids the prior art wear problems with
attempting to color an aluminum cap.

20 One of the unique features of the present invention is the means by which the cap is
slidably secured to the ferrule. The prior art rollover technique of bending the bottom edge of
the aluminum cap to form an inwardly extending ring cannot be directly applied to a plastic
cap because plastic does not bend into new shapes readily. However, it has been discovered
that with the addition of heat to the rollover concept used for aluminum, that a ring at the

25  base of the plastic cap can be successfully formed. The application of heat allows the plastic
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it is permanently deformed to a point where the opening at the bottom of the skirt is reduced
to a radiused ring of lesser diameter than the diameter of the ferrule flange. The heat and
pressure are preferably applied by rolling contact against a heated forming surface. This

15  axially captivates the screw to the ferrule between retracted and extended positions of the
screw.

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

20  orillustrated in the drawings. The invention is capable of other embodiments and of being
practiced and carried out in various ways. Also, it is to be understood that the phraseology
and terminology employed herein are for the purpose of description and should not be
regarded as limiting.

As such, those skilled in the art will appreciate that the conception, upon which this

25  disclosure is based, may readily be utilized as a basis for the designing of other structures,
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10 Referring now to Figure 1, the captive panel fastener of the present invention is
shown. Basic elements of this fastener include cap 3 which is rotatably and slidably secured
to ferrule 1. The ferrule 1 includes panel attachment means 2 which secure the ferrule 1 to a
first panel. As further described herein, a lower edge of the cap 5 is molded according to the
present invention in order to complete the assembly of parts.

15 Referring now to Figure 2, the screw 11 of the captive panel fastener of the invention
includes knurled indentations 12 along its side surface to receive the molten plastic for added
torque resistance. The molded plastic cap 13 is kept from the bottom of the screw 17 so that
upon full extension, that head of the screw 11 directly contacts the top of the ferrule 1 for
more direct force transferral between the screw 11 and the ferrule 1. This is beneficial when

20  the attachment means at the base of the ferrule 1 require the application of a relatively high
force to the top of the screw. Such an attachment means may be for example, clinch
attachment structures 2 which receive the cold flow of metal from the panel when a pressing
force is applied. Inwardly directed ring 16 interferes with radially outward flange 19 at the

top of the ferrule 1 to axially retain the cap to the ferrule.



DESCRI PTI ON OF | F PREFERRED ENMBODI MENT Referring now to Figure 1, the
captive panel fastener of the present invention is shown. Basic elenments of
this fastener include cap 3 which is rotatably and slidably secured to ferrule
1. The ferrule 1 includes panel attachnment means 2 which secure the ferrule 1
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United States is: 6 CLAIMS What is clained is: A nmethod of manufacturing a
captive panel fastener conprising the steps of providing a

pl asti c-capped screw having a screw head, a shank and a cylindrical plastic
skirt of the cap extendi ng downwardl) be) ond a base of the screw head, said
skirt having a circular opening at the®bottom placing a conpression spring
around the shank of said screw, inserting said capped screwinto
a throughbore of a ferrule having a ¢l2dM |y extending flange at a top end and
panel attachnment nmeans at a bottom end t hereof pressing the base
of said screw head against a top surface of said ferrule where said skirt

ext ends downwardly below said ferrule flange; and appl yi ng heat
and pressure r¥bita dlamedwgar dl y around a periphery of said plastic skirt along
a bottom edge thereof allowing the plastic to flow such that after cooling

sai d bot tlom edyecthedrafi namufieturanesoliye Rhetldrstad cwopasipoihastepsdr e t he openi ng at
the bottomof said skirt is reduced to a radiused ring of |esser dianeter than
the outer di aneter nofvided dplpgicreapped fdrem bayingrescebyheadk aghdny apdhpelndiidahg sai d
screw to said ferrule between retracted and extended positions of the screw
The mnet hadasts skt af the ¢apwiviendsngdosaindrdht kespidea lpapofithe feomnhedd. anid slad hediga scr ew
head by over - nol di ng. The nmethod of claim2 wherein said pressure is
appl i ed yrevlyl dpempg delmtbotibmagai nst a heated form ng surface.

placing a compression spring around the shank of said screw:;

inserting said capped screw into a throughbore of a ferrule having a radially
extending flange at a top end and panel attachment means at a bottom end thereof:;

pressing the base of said screw head against a top surface of said ferrule where
said skirt extends downwardly below said ferrule flange: and

applying heat and pressure radially inwardly around a periphery of said plastic
skirt along a bottom edge thereof allowing the plastic to flow such that after cooling said bottom
edge remains permanently deformed to a point where the opening at the bottom of said skirt is
reduced to a radiused ring of lesser diameter than the outer diameter of said ferrule flange
thereby axially captivating said screw to said ferrule between retracted and extended positions of
the screw.
2. The method of claim | wherein said plastic cap is formed around said screw head by
over-molding.
3. The method of claim 2 wherein said pressure is applied by rolling contact against a
heated forming surface.
4. The method of claim 3 wherein said screw is composed of metal.

5. The method of claim 4 wherein said shank is elongate and threaded.



4. The nmethod of claim3 wherein said screwis conposed of netal. 5. The

nmet hod of claim4 wherein said shank is elongate and threaded. 7 6. A nethod
of manufacturing a captive panel fastener conprising the steps of:
over-nolding a plastic cap around the head of a screw having a shank, the cap
having a cylindrical plastic skirt exténding downwardly beyond a base of the
screw head, said skirt having a circular opening at the bottom placing a
conpression spring around the shank of said screw, i nserting
sai d capped screw into a throughbore of a ferrule having a adiall) extending
fl ange at6 a t opmethdd efdanyém@iinga tapthnsnt! fastapscoatprising bt stopa ®nd t her eof ;
pressing the base of said screw head against a top surface of said ferrule
where sai d skirt exivenudsldgewplesiailay aipendihe baid ¢f § sqrgvuhayinglagshep; tha pap

appl ying heat and pressure radially inwardly around a periphery of said

pl astic driing aaflodycahplbgictsbin catgding heyreefdls bvhnd hbase giahdschot heodn edge i s
permanently defornmed to a point where the opening at the bottomof said skirt

i s reducedidisirtzhayinglp gseuthr ppanipgof the betar. di ameter than the outer diameter of
said ferrule flange thereby axially captivating said screwto said ferrule

bet ween retracted atgingxtcompwebigoping anmddlic shink feridwrew:7. The met hod of claim

6 further described in that said skirt has a circular opening at its bottom
end. inserting said capped screw into a throughbore of a ferrule having a radially

extending flange at a top end and panel attachment means at a bottom end thereof:;

pressing the base of said screw head against a top surface of said ferrule where
said skirt extends downwardly below said ferrule flange: and

applying heat and pressure radially inwardly around a periphery of said plastic
skirt along a bottom edge thereof such that said bottom edge is permanently deformed to a point
where the opening at the bottom of said skirt is reduced to a radiused ring of lesser diameter than
the outer diameter of said ferrule flange thereby axially captivating said screw to said ferrule
between retracted and extended positions of the screw.
7. The method of claim 6 further described in that said skirt has a circular opening at its

bottom end.



