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The present invention relates generally to construction
hardware, and more particularly to an improved fastener

apparatus for metal roofing and steel building construction.

Description of the Related Art

Fasteners for use in roofing and steel building
construction presently include the ring shank, self-sealing nail
and the self-sealing hex head. Manufacturers of these fasteners
recommend replacement of the installed fasteners every five
years. This recommended replacement schedule is necessitated by
damage to the exposed rubber seals used for these fasteners by
ultraviolet rays. Additionally, the gravitational shearing
forces of ice and snow on roofing surfaces employing the hex
head builds up against the hex head vertical walls, loosening
the fasteners and causing damage to the fasteners and their
seals.

U.S. Patent No. 6,764,262 discloses and claims a
weatherproof fastener comprising a shank and head, wherein the
head further comprises a recessed lower surface. A gasket is
positioned in the recess and, as the fastener is employed to
join two elements, the gasket is compressed to entirely fill the
recess to prevent ingress of undesirable materials. The

6,764,262 patent



The present invention relates generally to construction hardware, and more particularly to an improved
fastener apparatus for metal roofing and steel building construction. Description of the Related Art
Fasteners for use in roofing and steel building constryction presently include the ring shank, self-sealing
nail and the self-sealing hex head. Manufacturers of these fasteners recommend replacement of the
installed Eaasﬁner evg%ﬁ}\éesge%rs. Thlstrec%mgnlecnlgaegl.re Iacvtqaﬁnent sgﬁlgg els necessitated by damage

to the exposed ru bef seals Used fof these Tasteners b;} uitravio gtrr%ys. iﬁonﬁ@?%heléravitational

shearing Mé$©ﬁ i@tawdlgn@ﬁﬁnamgﬁﬂg sUHaceit;mployim@ﬂle bexyhead budsiop ag]gmst the hex
head verlica) wialls, Ioesening (g Jasjensrs,and cadsina damagedofhe iasteners and sy seals. — U.S.

Patent No. 6,764,262 discloses and claims a weatherproof fastener comprising a shank and head,
wherein thé 'hesltkibethebemptises aaetessed loWwer barface. 9 gaskets pesitioned #rthelredess and,

as the fastener is amployed to joip two elements, the gasket is compressed fa entirgly filL th recess to

prevent ingress of undesirable materials. The 6,764,262 patent 2 fails to address or protect situations
where thePaestéaddis appiled blany b ghe ofhe? Aram dinkty degreRssinte the solt Eairsttion

between the;shank and,the.hiead create assolid " shape. When.the fastener ofthe. 6,764,262 patent is

applied at an off angle, one head side contacts the workpiece while the opposing head side rises up

creating 8gyapbetkéers thé-Workpsiece aratHehegd oatet rity STHiS Yapproviees ingrasd BF Gndesirable

materials to the head tnderside and eventughiastener failme.ct s Therforegoing patent apd{ or products
reflect the current state of the art. Reference to, and discussion of, these patent and/or products is

intended & alFinisdisigmgAppitaRte a6 Sfandor i disciosimyanformatibR$erRVEALEthe

examinatigmotslaims ef thissapplicatiennlt isrespestiullyisubmitied shewevera fiat noagtof the
above-indicated patent and/or products disc¢lose, teach or suggest, motivate, show or otherwise render

obvious, &Rer Shgl§Bt WHen Corttid&reain Combiiationt the’Roveél Tivettion disdiGSed and claim in this

applicatiefikamination of claims of this application. It is respectfully
submitted, however, that none of the above-indicated patent
and/or products disclose, teach or suggest, motivate, show or
otherwise render obvious, either singly or when considered in
combination, the novel invention disclosed and claim in this

application.

BRIEF SUMMARY OF THE INVENTION

The present invention provides an improved fastener
apparatus for use in roofing and steel building construction.
The inventive fastener provides a self-adjusting and
automatically self-leveling head which is separate from the
threaded shank portion. This self-leveling head provides a
frusto-hemispherical head, a curved outer surface, a base, a
peripheral edge, and a rounded annular cup center. The rounded
annular cup center is wider and having near vertical sides at
the uppermost portion, and curves and narrows towards a nearly
horizontal surface at the lower portion. The cup center is sized
and designed to receive a separate threaded shank inserted

through the separate head.



BRIEF SUMMARY OF THE INVENTION The present invention provides an improved fastener
apparatus for use in roofing and steel building construction. The inventive fastener provides a
self-adjusting and automatically self-leveling head ngich is separate from the threaded shank portion.
This self-leveling head provides a frusto-hemispherical head, a curved outer surface, a base, a peripheral

edge, and a roupded annulas cyp gentar. The royndedanular,cyp center is pider and having near
vertical sides at the uppermost portion, and‘El curves and narrows to ar&s a nearly horizontal surface at the
lower pordionoTike €np centerds sizedded designedtotecelvetd sepduiate thredded shark ihsetted

through tpgfegg%aég]ggagég in?-r:llle @&@?ﬁ%:lﬁ%has threads leading to a threadless tip at one end

and a rounded ball shank at the other end, an p surface bearing a tool fitting. The combined
annular cup head and rounded ball shank create a free moving ball joint which allows the free moving
head to self levéllundepsompesssiom ofl imstatlatioh eegardiedsiof thel adglesdflinstaliationcoftheghreaded

shank. The pead Wﬁ‘éﬁiﬂ%W%‘é’?i%%‘@PH%”%%i@ whieh extends fromthe head peripharal gdge, thus

defining an annular recess in the base. The annular recess comprises a flat uppér surface which
transition$aé & vertiedlly delerwariNrappeénding %ip. The vertically downterdig-appendingtipetransitions

into an anpiyacwak at gpproximately, 10¢- o, L10-deqregs Jo the herizenial, god endsdn a curved

lowermost bottom of the annular lip. The bottom of the lip is substantially flat and transfers into an

upwardlyceppEmnimith pedpiaarddge $iopirgRdtvardly 2t appidsamater 116 ddgraasiPémthe horizontal,

and thendransfersiinio the frustahemispherical head - the recesses and downwardly-appending lip are
sized to receive a sealing gasket which seats around the threadless top of the shank to create a water

tight seal” ©CSPHe SEfRéVeliRg eatHfrevERiEthe FastéRernédd: férirhefet ahtddwnwardly-appending lip
from scrajehing a-paigtedonerkpiace,duingdnstaligtian. T hersgaling.gasket ¢contaetsithe workpiece as it is
being fastened and begins to compress and provide resistence. In this manner, the remainin

uncompr@8&Sd Adrtion bf the §asiet sEarcontat e tAB visHRpiteE afd ddjddts I s maliRd head to a
level position-befererfinal ¢empsession of the gasket saakaccuss,desulting imadinahfastener head position

that i flust it the workplece. yetIeyel o the horizgnial Pane.  second tin seaiig gasiet s also
inserted
substantially flat and transfers into an upwardly-appending
peripheral edge sloping outwardly at approximately 110 degrees
from the horizontal, and then transfers into the frusto-
hemispherical head. The recesses and downwardly appending lip
are sized to receive a sealing gasket which seats around the
threadless top of the shank to create a water tight seal.

The self-leveling head prevents the fastener head perimeter
and downwardly-appending lip from scratching a painted workpiece
during installation. The sealing gasket contacts the workpiece
as it is being fastened and begins to compress and provide
resistence. In this manner, the remaining uncompressed portion
of the gasket seal contacts the workpiece and adjusts the free-
moving head to a level position before final compression of the
gasket seal occurs, resulting in a final fastener head position
that is flush with the workpiece, yet level to the horizontal
plane.

A second thin sealing gasket is also inserted



4 between the rounded ball head of the shank and the rounded cup of the free-moving head recess. This
second seal gasket provides a barrier between the ball and cup to prevent rusting or electrolysis and to
stop any ingress of water into the recess. The segarate heads of the fastener combine to provide one
low profile head to reduce friction between the fastener and unloading snow and ice which can shear the
fa}stener &%@% 8_291 _t%%retheoelprtlir% E@%erlelr f om &”oiES';C lled gggirtli}gna'rlzge ygglarsos% %%cif(i:c features.
First, on the lip'inside surFace, ijhe topatwen y percent 0 the annular Tecess Is vertical m order to catch the
top surface of tie Seal gasketiaryd prvent it fross expganding hordzontathy lthgs #rcereasing vesistance
between h%é%%'i%aék&%%&e pRIkRleGe to_self-level the f%‘?%@&ﬁ'ée%%- $46ond, seventy percent of
the annular recess wall transitions into a 110 3egree oping wall which widens as it nears the lip bottom,
thus allowihgthe sédbgaskardo slowhf erpand and dill ¢hve redessaThird, ithe dinahensareent.of the
annular recess isfounded sq thatthe seal gasket escaping the reeass and extendipg yndsy the lip is not
pinched or cut by the inside surface of the recess wall. The bottom-most lip surface is substantially flat
and wideltevacesmiddate eegortion Bf thecSedligeskerandPtd- tieate Alserditel banser bet@een the lip and
the workpigee being fastengd, The hottommost lip-surtace fransitions.inta-a soundedipartign which
removes any sharp edges that might scratch the workpiece being fastened. The outer peripheral edge
slopes up- fotartis eh& hriain Body of tHieefastertat vad dt e #10 egreSdrigie Fhis Bectidi cieates a
horizontal Vzshaned; cavity mhieh aecommodates the excess seal gasket thal,escapes from thesecess to
be protected from unloading snow and ice as it resides within the horizontal V-shape 5 created between

the workpiBE& aRdRRé pefipheral Blge AP 31D dégies Shgle o thetedge! AsTsuehdtHe fetessed lip

works in drisen with-thesseat gasketetherwerkpiecs; and dhe freednavipg deadiof the fastener to self-level
the head portion regardless of the angle the threaded shank is installed. As the fastener is installed,
the seal §aSKat Withth thetarfritidrbtéss fifst akesontddt WifPik Warkple R sahdfiched
between e freg mmdng head and the waskpieee being:-fastenede Therseal gaskeatds skightty.compressed
and begins to expand outwardly in a horizontal plane. The short top twenty percent vertical wall of the lip
s sized t5 SO He GLRWAPD ExBEASIGN of e SAHT GALRENAS tHesSunt Cotuble fHe~kFidai 18Cess wall, The
seal gaskettcontact withdbegvedtical wallralsarereatesinimediade and dncreasek rasistahee from the seal
which ca%s%s,cthe fr% movirﬁ[glhead to $ If-level. lOnce Epetfrece moving head has self-leve edl, lthe
lowermos oporto|(15nr1 of thesed g%gl%éjﬂs allowdd 1o g?éadsuaﬁly ex%aﬁ(lj% or?]g %Eépéﬂr?g ed If_jLO dlegree mid
portion and il the eemainifigiretess hEne eéxtrémediotiommesttparfion of thenimnér recessavall is rounded
and will not dra(rjnu% tgessoeajcgg%kectﬁg it géqandgsqge n acce tall%le r%%aefog (tehee%omggaition of the seal,
eventually escaping from the recess and’ provid?ng a scratch barriet between the fastener head lip and the
workpiece beingifastenetd Thetsubstantially flabane widébdttom surfaceyofthe lipissddsigned to
accomm e ing seal f aid.in t f-leveling of-the fr ing.head and provide a
scratch b%%%ﬁ%%wggiqgﬁeg mf ga%%%%eqév%fl{ﬁie%geThﬁgqf?réglﬁpﬁt&{% of1 t!;uge gg%n@v%%lyl%ppending lip is the
peripheral ddgeatesighetlvatfal 10 degreeldatward anglenocattommotareta smaft antduint ©f séal gasket
which may.completely esgape frgmpthe recess and gyen beyopd the lip pertiom gfithe rgcess.to stop the
ingress of undesirable

workpiece being fastened. The bottommost lip surface transitions

into a rounded portion which removes any sharp edges that might
scratch the workpiece being fastened. The outer peripheral edge
slopes up towards the main body of the fastener head at a 110

degree angle. This section creates a horizontal V-shaped cavity
which accommodates the excess seal gasket that escapes from the
recess to be protected from unloading snow and ice as it resides

within the horizontal V-shape



6 materials and water. The separation of the threaded shank portion with a rounded ball head and the
head portion with rounded cup combine and create a ball joint which allows the threaded shank portion to
spin during installation while the free moving head pqrtion is held by the installer without the head portion
spinning in the installer's fingers. Further, as the head and seal gasket make contact with the workpiece

being fastened, the seal gasket contained inside the recess is not subjected to extreme twisting and
Dnding WG SOcd Tt EaE 8 Sel Sachar et ot E e Incritre in Sbjet of he
fastener dpparatuswith selffevdiingdread to/progidelan iniproved fastenerlthat canrwithstand the

elements, ,; L is gnather pbiect gf the fastenor apparals with self leyeling head lo Pyl 5 new and
improved fastener that protects the seal from éxtreme forces undet the installation process including,
without litritatior fiwistingt diridimg Tolling smbitheat geherdted hyfectionr causedrdwigpthestinal seating of

installation: 1t i%xstl%nottﬂgr glpljggggfetggéafgg%@tiigveﬂgiggatg degrease the time required to replace

failed concrete surfaces over the art. It is still yet another object of the fastener apparatus with
self-leveling hedebtotprovicesd Aegrandsimprovéed festendria witieh tierkéad seli-ldvels A6 provides a

tighter sea), in,arder {Q stopdngress-of Hndesirablgmaterigls.under dhe, head not provided by existing solid

head-to-shank fasteners.
sandwiched between the free moving head and the workpiece being
fastened. The seal gasket is slightly compressed and begins to
expand outwardly in a horizontal plane. The short top twenty
percent vertical wall of the lip is sized to stop the outward
expansion of the seal gasket as the seal contacts the vertical
recess wall. The seal gasket contact with the vertical wall also
creates immediate and increased resistance from the seal which
causes the free moving head to self-level. Once the free moving
head has self-leveled, the lowermost portion of the seal gasket
is allowed to gradually expand along the angled 110 degree mid
portion and fill the remaining recess. The extreme bottommost
portion of the inner recess wall is rounded and will not damage
the seal gasket as it expands at an acceptable rate for the
composition of the seal, eventually escaping from the recess and
providing a scratch barrier between the fastener head lip and
the workpiece being fastened. The substantially flat and wide
bottom surface of the lip is designed to accommodate the
escaping seal and further aid in the self-leveling of the free
moving head and provide a scratch barrier between the lip and
the workpiece. The final portion of the downwardly-appending lip
is the peripheral edge designed at a 110 degree outward angle to
accommodate a small amount of seal gasket which may completely
escape from the recess and even beyond the lip portion of the

recess to stop the ingress of undesirable



A further object of the fastener apparatus with self-leveling head to provide a new and improved fastener
which will protect the workpiece surface from scratching during installation due to the self-leveling aspect
of the separated head and shank. 7 Yet another 6object of the fastener apparatus with self-leveling
head to provide a new and improved fastener which inhibits rust and electrolysis between the fastener
head and the workpiece. Other novel features, advantages, and objects of the present invention will
become &pp@ehewith aeféreirdesto-the following description and accompanying drawings. It is to be

epr%SS(;y understQods @@l&fé(@& 6haUhr?ﬂ{@WH}9§e%§efaf iJJHétzﬁﬁi;ti%bI%qu QFSWM'&Q;&E‘)&&H%@V@ not
intended as definitions of the limits of the fastener a ratus with self-leveling head. The_ various features
OIllchlh éfﬁet‘?‘a ‘é)%%h QP(E

of novelty Which Sistadterize Steh&t Apparatuy SERIERTinG HBad APE pdnt&d But with
particularityer tiee elaims Annexed tovand foreming parttoi ¢his ldiscloktie sThe kagtemdriagpparatus with

self-leveling; head resides;natin anyoneof fhese features taken, glong, bytratherjp the pagticular
combination of all its structures for the specified functions. There has thus been broadly outlined the

more impoTtaht Roathfes JfsiaRiefer dppaftts withcseeRPe iy he&d irtorder i the detisiled
descriptiamtheseofdhatfollowsganay. bedbettee understaod; andaa osder thatthegpresent aantebution to the

art may be better.appreciated, There are, of course, addifional features of the fastener apparatus with
self-level|§|:f1%1?ﬁ¢=3ga(':dt thﬁ%%l I tﬁqéi%evsq(?ﬁ%?dl ﬁgreeiriga ler%n%gvér%%ﬁ%\%ﬂ ch!)CrEn%adc’ i?%nggs%%?etc't matter of the
claims appehdedteto? These skiled $i¢ BfcSart Wil @pprochaie H&athe Lonséptidttupah WhickCthis

disclosure:isibased reagilymay be ditilizedias adeasis for designing pther struciuges, methods, and
systems for cgrrﬁnaqcout the several purposes of a fastener apparatus with self-leveling head. It is
importantl,rfﬁerae ore, that the claims be regarded as including such equivalent constructions insofar as
they do not depatt fromn tHergrefore, an object of the fastener apparatus with

self-leveling head to provide an improved fastener that can
withstand the elements.

It is another object of the fastener apparatus with self-
leveling head to provide a new and improved fastener that
protects the seal from extreme forces under the installation
process including, without limitation, twisting, binding,
rolling and heat generated by friction caused during the final
seating of installation.

It is yet another object of the present invention to
decrease the time required to replace failed concrete surfaces
over the art.

It is still yet another object of the fastener apparatus
with self-leveling head to provide a new and improved fastener
in which the head self-levels and provides a tighter seal in
order to stop ingress of undesirable materials under the head
not provided by existing solid head-to-shank fasteners.

A further object of the fastener apparatus with self-
leveling head to provide a new and improved fastener which will
protect the workpiece surface from scratching during
installation due to the self-leveling aspect of the separated

head and shank.



spirit and scope of the fastener apparatus with self-leveling head. Certain terminology and derivations
thereof may be used in the following description for convenience in reference only, and will not be limiting.
For example, words such as "upward," "downward," "Jeft," and "right" would refer to directions in the
drawings to which reference is made unless otherwise stated. Similarly, words such as "inward" and
"outward" would refer to ditections toward and away from, respectively, the geometric center of a device
or area and de&gnateélpar S theredf, References in fhe singular fénseinciude p&uraﬁ and vice versa,
unless othermgise motédt BRIEF DESCRIPTIONOF DRAWINGS ed The tastemendpparatus with

self-leveling head will he, Ee%%rd“%%%%‘9991a”éfi%b.j%%t§w°é%%rt g t@%%ecé%te@“ll%@aac?oé{%dv”éﬁ’s.come
apparent when consideration is given to the fo lowing detailed description thereof. Such description
makes referenpe ¢¢ the annexed drawings. Fig. IA is a side elevation view of a fastener apparatus with

self-leveling head flly agsempled.10Q installed {9 fastegaworkpiecs 19 1q a sypstrate 20.  Fig. 1B is

a side elevation view of a fastener apparatus with self-leveling head 100 having a threaded shank portion
installed Bt &5 offtankjle’ enapproxiratelyo20 degredRIrerh Vertital, wiereft thiedfred moviigy head has

selfleveled antomaticallyandequal pressura basihoeh,anpled 10 fe,seal gasket 7. o, 24 s an

exploded side elevation view of the components of a fastener apparatus with self-leveling head 100.
Fig. 2B iS&RideSSléVatiBiiGiew 64t assarfbied fastBAér apFaratiiiswith Sefféveling head 100 having a

threaded shankpostign installed at anaff angle ofn1y, and are not intended as
definitions of the limits of the fastener apparatus with self-
leveling head. The various features of novelty which
characterize the fastener apparatus with self-leveling head are
pointed out with particularity in the claims annexed to and
forming part of this disclosure. The fastener apparatus with
self-leveling head resides not in any one of these features
taken alone, but rather in the particular combination of all its
structures for the specified functions.

There has thus been broadly outlined the more important
features of a fastener apparatus with self-leveling head in
order that the detailed description thereof that follows may be
better understood, and in order that the present contribution to
the art may be better appreciated. There are, of course,
additional features of the fastener apparatus with self-leveling
head that will be described hereinafter and which will form
additional subject matter of the claims appended hereto. Those
skilled in the art will appreciate that the conception upon
which this disclosure is based readily may be utilized as a
basis for designing other structures, methods, and systems for
carrying out the several purposes of a fastener apparatus with
self-leveling head. It is important, therefore, that the claims
be regarded as including such equivalent constructions insofar

as they do not depart from the



9 approximately 20 degrees from vertical. Fig. 20 is a side elevation view of an assembled fastener
apparatus with self-leveling head 100 having a threaded shank portion installed vertically. Fig. 3isa
top view of a fastener apparatus with self-leveling head. Fig. 4 is a cross sectional side view of an
assembled fastener apparatus with self-leveling head 100. Fig 5 is an enlarged side elevational view
an assembled fastener apparatus with self-leveling head 100 depicting the features of the
downwar8RAapperitity s Rl ahhulditeéessernnall. 2PPFig 1625 is'a SitleEévatioh\aew T existing solid
connectingchead and shank installed vertically in a workpiece.

Certain terminology and derivations thereof may be used in
the following description for convenience in reference only, and
will not be limiting. For example, words such as "upward,"
"downward, " "left," and "right" would refer to directions in the
drawings to which reference is made unless otherwise stated.
Similarly, words such as "inward" and "outward" would refer to
directions toward and away from, respectively, the geometric
center of a device or area and designated parts thereof.
References in the singular tense include plural, and vice versa,

unless otherwise noted.

BRIEF DESCRIPTION OF DRAWINGS

The fastener apparatus with self-leveling head will be
better understood and objects other than those set fourth above
will become apparent when consideration is given to the
following detailed description thereof. Such description makes

reference to the annexed drawings.

Fig. 1A is a side elevation view of a fastener apparatus
with self-leveling head fully assembled 100 installed to fasten
a workpiece 19 to a substrate 20.

Fig. 1B is a side elevation view of a fastener apparatus
with self-leveling head 100 having a threaded shank portion
installed at an off angle of approximately 20 degrees from
vertical, wherein the free moving head has self-leveled
automatically and equal pressure has been applied to the seal
gasket 7.

Fig. 2A is an exploded side elevation view of the
components of a fastener apparatus with self-leveling head 100.

Fig. 2B is a side elevation view of an assembled fastener
apparatus with self-leveling head 100 having a threaded shank

portion installed at an off angle of



Fig. 6B is a side elevation view of existing solid connecting head and shank installed at an off angle of 15
degrees from vertical in a workpiece. Fig. 60 is a side elevation view of existing solid connecting head
and shank installed at an off angle of 25 degrees frorgl vertical in a workpiece. Fig 7Ais a
cross-sectional side view of an assembled fastener apparatus with self-leveling head 100 prior to the seal
gasket mgtkingocoinn%%1 tevxith ‘%i% k%ieeézse. oﬁigngti‘;? aaq_ross-sectional side view of an assembled
fastener agﬁarai{us with sélf-Jeve m% ead J.fOrO as the seal gasket begins to compress and the recess
vertical wall 12 €ausesifie gasketstocsecute itself aroundetiie ain-thne adetttop lportidr 8taftke shank.

Fig. 70 is g, crassssectignal side yiew ol an assembled fagtener. apparatus with self-leveling head 100
depicting the seal gasket In a final, installed position. 10 DETAILED DESCRIPTION OF THE
INVENTIONtion installed vertically.

Fig. 3 is a top view of a fastener apparatus with self-
leveling head.
Fig. 4 is a cross sectional side view of an assembled

fastener apparatus with self-leveling head 100.

Fig 5 is an enlarged side elevational view an assembled
fastener apparatus with self-leveling head 100 depicting the
features of the downwardly-appending lip and annular recessed
wall.

Fig. 6A is a side elevation view of existing solid
connecting head and shank installed vertically in a workpiece.

Fig. 6B is a side elevation view of existing solid
connecting head and shank installed at an off angle of 15
degrees from vertical in a workpiece.

Fig. 6C is a side elevation view of existing solid
connecting head and shank installed at an off angle of 25
degrees from vertical in a workpiece.

Fig 7A is a cross-sectional side view of an assembled
fastener apparatus with self-leveling head 100 prior to the seal
gasket making contact with the workpiece.

Fig. 7B is a cross-sectional side view of an assembled
fastener apparatus with self-leveling head 100 as the seal
gasket begins to compress and the recess vertical wall 12 causes
the gasket to secure itself around the un-threaded top portion 8
of the shank.

Fig. 7C is a cross—-sectional side view of an assembled
fastener apparatus with self-leveling head 100 depicting the

seal gasket in a final, installed position.



Referring to Figs. IA - 7, wherein like reference numerals refer to like components in various views, there
is a new and Improved fastener apparatus, generally denominated 100 herein. Figs. |IA and 1B
provide side elevation views of the fastener apparat% with self-leveling head 100 Installed. Figs 2A - 20
Include three cross-sectional elevation views detailing individual components making up the completed
fastener apparatus with selfsleveli ﬂgﬂeaﬁj‘s% #ﬁf & F%Eﬁgﬁé‘ﬁ ﬁ led and vertically Installed,
Fig. 2B; and assembled an Insta'ﬁe showing the reae-m%ving, threaded hank at an off angle, Fig. 20.
Fig. 3 is a top plan view of the fastener head. Fig. 4 is a side, cross-sectional view detailing the elements
of the fastener dppasatusvathitself-leyeling head,’andvivhichiis the peeferéd ermbadiment okthe invention
for fastener apparatus with self-leveling head; Fig. 3 is a side elevatjon view.in a cross-section and is a
close-up o%t e ind%ijugﬁ?ezﬁu?negs t%at Create the recessed inner i/va{il and seﬁfileveﬁngw elements of the
preferrediembodiatent »f tiva Ristaar apphvatus vathesalllevelils head.atigs. 840 60<ire Side elevation
views and depics 3 £xisino;one pigce fasiener wilh solld bead agd shakcoppection. Figs. 7A - 70
depict the fastener-apparatus with self-leveling head being Installed and further depict how the recessed
wall worksaa unison Wit e sed gasket epropefy séangnderadnit@ssdivoatal ik fdsiarfer apparatus
with self-leveling head 109dncludes four.princinal elements: 1) the threaded;shank 50; 24,thg free moving
head 75; 3) a first, upper seal 6; and 4) a second, lower recess seal gasket 7. These elements combine
together aRd treste alfasher apparatiis vithsefevdithg et $06d 112 st qherthrsaRESHENK 50 is

Inserted trough the uppersep] fgand then thoough thesttee moving-head 7R, The threaded shank finally
passes through the second, lower recess seal %asket 7, Figs. IA - 20, 4, and 7A - 70. The fastener
i

threaded ‘§hank BDHhEIutRS Pfdstehemisphefical Rkt SRRy aHat s strfacet2 Sbearing a tool

fitting, a anyed Rall betom-3..a fyeaded midpostier9nantk smeoththseadlgss tap pertign Sbetween the
threaded mid-portion 9 and curved ball bottom 3 of the frusto-hemispherical head 1, Figs. 3 and 4. The
shank poftich 56 is-Corindctéd Tt te Ba<e 8 fard the SHank Btrfubthr indludes thetiréaded shank
mid-portieAn @egnd-shank-tie: 801 on Aurtheswthefastenen gppakatus witbrsel-leyelingshead 100 Includes a
free moving head 75, Figs. 2A, 3 and 4. The free moving head 75 comprises a frusto-hemispherical head
5, a hollob E&rtBFforfddih Ardtintal tupshape 4 A At Hase> 7, ahdh Pérpierafedds 16. A
downwardhy=appending lip 30 iextendsoffomtibe peviphetad edged 6rand definessap anatlas recess 40 in
the base 1.7tﬁigs. ]A_ffa_rid 5. The an(%ula(rjre SS 4O5has a flat upper urfacg Created kgy two pieces defined
as threaded mid:Shank 50 and tHe free rﬁoviﬁa head'75, indre pearﬁcﬁgﬁy identitied As™7 and 18,
respectivelyo Fig- £ dhedip 3thHas a Hl Ccdegreewangled otiter £agédlslascuniech lovrer edgeals, a
substantially wide and flat bottom 11, and an inner edge: ten percent.of which is curyed at.the bottom 14;
vty et o Tch P 110 He 56 et e e Hent) Sestort oF ichts S ertoal
upper seticaf £2 rtermizralting iméret anriulah recess tflah appersurfaceddt?  Wwighs.se 1 £ -

leveling head. Figs. 6A - 6C are side elevation views and depict

an existing one piece fastener with solid head and shank
connection. Figs. 7A - 7C depict the fastener apparatus with
self-leveling head being installed and further depict how the
recessed wall works in unison with the seal gasket to properly
seat under compression.

The fastener apparatus with self-leveling head 100 includes
four principal elements: 1) the threaded shank 50; 2} the free
moving head 75; 3) a first, upper seal 6; and 4) a second, lower
recess seal gasket 7. These elements combine together and create

a fastener apparatus with self-leveling head 100.



The threaded shank 50 and the free moving head 75 combine to create a ball joint to allow the fastener to
12 self-level the head regardless of the angle the shank 50 is installed off vertical, Figs. 3 - 6. The ball 3
on the head 80 bottom of the shank 50 combines Wigl the cup 4 of the free-moving head 75 and provides
a durable head that rotates to any position up to 30-degrees off vertical. This rotational freedom allows

the free-moving.head, 75 to self-level underthe compression of installation, The free-moving head 75 also
aics the installor BE TR IS 1SV Head GOt s ik Tages ool i g £t from the
head spiramidg Witle thée tlreaded!shahk &0 siny insideefttie Thee-Alovingread1 28, Singelthe free-moving

head 75 dogs.not shin.he seal gase TWhin e AanuiAs egess.40 daes 0k sgip g findyand the sea

gasket 7 is not damaged during installation. A thin'seal 6 Is installed between the ball 3 on the head
80 bottorh bf the shank 80 and theedp 4ofthéFree-moving head 75 to stop the ingress of water into the

ball joint, Figs. 3, 8. In.this fashiop, rusting and electralysis,of the, assembled and installed fastener are

prevented, as is the ingress of water into the annular recess 40 through the ball 3 and cup 4. The
preferred’émbedinfent of the'sedl 6lis made Rdntnylda‘or Fabberur £ aThe heal BB GftHe threaded shank

is rqundegoQﬁCOE‘i/_@t‘f_ﬁm ig 4. EU%J@&'@QY‘P%@@%@ gxtefnal toR sydace isalse £onvex gnd low
profile to reduce friction between unloading snow and ice and the fastener head to reduce head shear.

The annt@fret888 40 i§ dESiyRea 16 ateomitidatea LaPgaska tHae Wwhetrr&s uRédmpressed
state, fillgsthe regess fram thg.theaadedishankS-ta.the vertical waih 126t theannuardecess 40

downwardly-appending lip 30. Under comgression, the vertical wall 12 stops the top
head 1, Figs. 3 and 4. The shank portion 50 is connected to the

base 80, and the shank 50 further includes the threaded shank
mid-portion 9 and shank tip 90.

Further, the fastener apparatus with self-leveling head 100
includes a free moving head 75, Figs. 2A, 3 and 4. The free
moving head 75 comprises a frusto-hemispherical head 5, a hollow
center formed in a rounded cup shape 4, a flat base 17, and a
peripheral edge 16. A downwardly-appending lip 30 extends from
the peripheral edge 16 and defines an annular recess 40 in the
base 17, Figs. 4 and 5. The annular recess 40 has a flat upper
surface created by two pieces defined as threaded mid-shank 50
and the free moving head 75, more particularly identified as 17
and 18, respectively, Fig. 5. The lip 30 has a 110 degree angled
outer edge 10, a curved lower edge 15, a substantially wide and
flat bottom 11, and an inner edge: ten percent of which is
curved at the bottom 14; seventy percent of which is a 110
degree angled midsection; and twenty percent of which is a
vertical upper section 12, terminating in the annular recess
flat upper surface 17, Fig. 5.

The threaded shank 50 and the free moving head 75 combine

to create a ball joint to allow the fastener to



13 portion of the seal gasket 7 from expanding laterally from center and causes the seal gasket to
compress and close towards the center and seat around the un-threaded top length 8 of the shank 50.
The preferred embodiment of the seal gasket 7 is ru? er. The annular mid portion of the recessed
wall 13 is at an angle of 110 degrees from the vertical wall, and allows the lower portion of the seal gasket
7 to compress and transition from the inward motion fowards the top of the seal to a gradual outward
moton alohg e Sheuiar LRt SRt SP Lo beSssett wall 13 o1 e dohmasi i speonding lp 30, Figs. 4
and 5. This desighasbnegresses thecsdal gasket.7 around-thérsendoth uppepshahle sbifack 8 Qo prevent

ingress of ey fhyquahthe ball  ogéne. head B0.bqltam of the shinky0,and fhe g 4 of the

free-moving head 75 into the annular recess 40. The lowermostinner edge 14 of
downwardBvameentingtlif 3038 fomnitedists theafrek irdvirty-head! 75ths v shdpedgesaand does not

cut or pinchthe s6al gasket 7-during jpstallation, Fjas-4, o, ANdid 5 70,1 5 NG better notign 11 of the

downwardly-appending lip 30 is substantially flat and wide to allow a portion of the seal gasket 7 to
entirely e3éape the-arndlar recess YocartbrBdve dubwariy tindertheé frsedmbvifigehead 75 to provide a

scratch bagigr.hefween the lip 30.and theworkpiece being fastened; Figs,d A58, As 5 andyZA -70.

The outer edge 15 of the downwardly-appending lip 30 is rounded to allow a portion of the seal gasket 7
to entirelyr BScapefrelfted nicvimrhead 73 vithout beigreut ot pirded, Figsl 4l B, and YAS170. The

outer edge; 19 0t the dewpwardlyrapperdingdip 3Quisrangledoutwards at agangle at11 degrees from

the
the threaded shank 50 sins inside of the free-moving head 75.

Since the free-moving head 75 does not spin, the seal gasket 7
within the annular recess 40 does not spin or bind and the seal
gasket 7 is not damaged during installation.

A thin seal 6 is installed between the ball 3 on the head
80 bottom of the shank 50 and the cup 4 of the free-moving head
75 to stop the ingress of water into the ball joint, Figs. 3 -
6. In this fashion, rusting and electrolysis of the assembled
and installed fastener are prevented, as is the ingress of water
into the annular recess 40 through the ball 3 and cup 4. The
preferred embodiment of the seal 6 is made from nylon or rubber.

The head 80 of the threaded shank is rounded or convex 1,
Fig 4. The free-moving head 75 external top surface is also
convex and low profile to reduce friction between unloading snow
and ice and the fastener head to reduce head shear.

The annular recess 40 is designed to accommodate a seal
gasket 7 that, when in an uncompressed state, filles the recess
from the threaded shank 9 to the vertical wall 12 of the annular
recess 40 downwardly-appending lip 30. Under compression, the

vertical wall 12 stops the top



14 the outer edge 15 up to the peripheral edge 16, and is designed to create a "V" shape 95 laterally to
protect the exposed seal gasket 7 from damage due to unloading snow and ice forces pushing the seal
over the free-moving head peripheral edge 16 and tlﬁrein tearing it apart from the installed fastener, Figs.
IA and 5. The "V" shape 95 is created by the edge of the free-moving head 10 and the horizontal surface

of the worléq_j%c% 19, ¢ ¢ hee giesglf)sugesjgreo%/id?d herein is suff(ijpient tgaetng]plel ne of ardinary skill in the

£ .
artto pra%tlce the fastener apparatus with self-levél?r% ﬁgf&nanldngrowdes the best mode of practicing the
fastener apparatuswith selfderelingsheaeapresensthetortemptated dythe naventorse Whilesthere is

provided herein 2ull and somalete disglogure glahe prefested erbadiment of e fpstgneriapparatus with

self-leveling head, it is not des o limit the invention to the exact construction, dimensiona

relationskipsnénd Bperdioniistiesac: shewhodadron deséribdt: \&riplsyasdifiationss alternative
constructjqps, changes and equivalents will readily occur to those skilled in the art and may be employed,
as suitable, without departing from the true spirit and scope of the fastener apparatus with self-leveling
head. Such chah§és filghtlinvolvé altefiativematerialse componens, selétutal akrfarmjentehts, sizes,

shapes, formscfupetions) apesational featuresy, anddhe ke, , Therefore; the abgue description and
illustrations should not be construed as limiting the scope of the fastener apparatus with self-leveling

head, whidRTdefinel 1y the appefdéd elaim3sistcl AMS WakEame and transition

from the inward motion towards the top of the seal to a gradual
outward motion along the annular mid portion of the recessed
wall 13 of the downwardly-appending lip 30, Figs. 4 and 5. This
design compresses the seal gasket 7 around the smooth upper
shank surface 8 to prevent ingress of water through the ball 3
on the head 80 bottom of the shank 50 and the cup 4 of the free-
moving head 75 into the annular recess 40.

The lowermost inner edge 14 of the downwardly-appending lip
30 is rounded so the free moving-head 75 has no sharp edges and
does not cut or pinch the seal gasket 7 during installation,
Figs. 4, 5, and 7A - 7C.

The bottom portion 11 of the downwardly-appending lip 30 is
substantially flat and wide to allow a portion of the seal
gasket 7 to entirely escape the annular recess 40 and move
outwardly under the free moving-head 75 to provide a scratch
barrier between the lip 30 and the workpiece being fastened,
Figs. 1A, 1B, 4, 5 and 7A -7C.

The outer edge 15 of the downwardly-appending lip 30 is
rounded to allow a portion of the seal gasket 7 to entirely
escape the free moving-head 75 without being cut or pinched,
Figs. 4, 5, and 7A - 7C.

The outer edge 10 of the downwardly-appending lip 30 is

angled outwards at an angle of 110 degrees from the



1.A fastener apparatus having a free-moving, self-leveling, self-sealing, and low profile head for securing

a workpiece, the fastener apparatus comprising in combination: (a) a first head which is a

frusto-hemispherical head comprising a flat top surfalce bearing a tool fitting, a frusto-hemispherical outer
) ) - .

surface, a curved ball base, a peripheral edge, and a shank comprising a threadless portion connected to

the curve%lgealIo%%ser sgrew tqrﬁads anna%ﬂi?D whereby1 theaﬁhrg%dlesi Qortion of the shank cognected to

the curved ballbase defines a atu;?ortlo %fﬁé%%egé orthoggﬁal t0'the s arlllf; ( ?gls cond head

which is & freemneviagdrustdhemhisphedcal hebdmaving & circular eoter suefacepa sencaaatbp surface

sized to receiye.thg cury || base of the first he .peripheral edge, a downw; -appending lip
extendin§ %r%mg%ﬁe peripﬁgrg%ec%%eseo%tﬁg sgéo%%%cglar% ﬁ%ingﬁfﬁan%l%e?e%% with a flat upper
surface con@Rpondingo e flapstion of tHe first head bethbgedalte thekhank, thdge 16

downwardlysappending, lip camprising;six cosdependent anales from the flat unper stirfage of the second

head and extending radially terminating at the peripheral edge of the second head, the six Co-dependent

angles oflthedsvriwardiycappendifg Re flther TofisshRy members sefktted frorthefllist onsisting of a

vertical %BU'%&V%UeQ&V‘?l'ba%Q{%d 440 degrees,frenma substanptiallyflatpottont a.cwved javer edge, the
substantially flat bottom, a curved outer edge, and an outer edge angled 110 degrees from the

substantially flaffbétthhS@} afitsCamiifarigasket esmprising & topfsurtadetand a Botbhrfsarigce, the first

annular gasket-sized q regejvie ane ta- he carried-en fhe ttreadless portionefthe shapk pf thesfirst head,
whereby the first annular gasket defines a first uncompressed position contained radially within the

annular ré¢éds 6fthé seebRd Hedd it the IRt pBRivh6RAe firdt HediCorfivstfonaf to the shank provides a

seal havipg apeariphesaledgerequal te the second-head,dewnwarndly-appending lips and whereby the first
annular gasket further defines a second compressed position wherein the top surface of the first annular

gasket isFEOTTSTRELEd frivvHra s s85FSrotNd thE fIAPEERIDATOT thé'first heh8 UrfhobdnBr o theéShank, 16

whereby the-first aanglar gasket seatgptherentie annglairecess anckthedaattom sarface of the first
annular gearﬁket extengs (r%digll ebeyond the downwardtl}/dgp%e,ndin nd

bodimen fastener appara 1th %gﬁfﬁleveling head, it
is not desired to limit the invention to the exact construction,
dimensional relationships, and operation disclosed, shown,
and/or described. Various modifications, alternative
constructions, changes and equivalents will readily occur to
those skilled in the art and may be employed, as suitable,
without departing from the true spirit and scope of the fastener
apparatus with self-leveling head. Such changes might involve
alternative materials, components, structural arrangements,
sizes, shapes, forms, functions, operational features, and the
like.

Therefore, the above description and illustrations should

not be construed as limiting the scope of the fastener apparatus
with self-leveling head, which is defined by the appended

claims.



(d) a second annular gasket sized to receive the curved ball base of the first head within the second head
concave top surface: whereby the flat portion of the first head orthogonal to the shank defines a portion of
the annular recess, and the flat upper surface of the second head and remaining portion of the annular
recess, and the first annular gasket contacts with the flat portion of the first head orthogonal to the shank
and the flat upper surface of the second head angd sjopgdhe ingress of materials; whereby the first head
defines a portion of an entire fastener apparatus top surface, and the second head defines the remaining
portion of the entire fastener apparatus top surface providing one low profile frusto-hemispherical head
shape whén thesfastener apparatus is applied and stationary; and whereby the fastener apparatus
provides Self-leveli H@@iﬁarﬂéﬁ %tﬁﬁ’éd“ﬁ‘vto %ev&érkg%\é%la"t%rangle

S’réﬁ S
deviating up to gggregw? rﬁﬁ/gattcgg }é\é‘feeawg%gg é%\(@élf@e proille fastener apparatus for

securing a workpigee; the-fastener apparatus comprising: (a) a shank comprising a first head which is a
frustohemispherieal headfconsprising d flal iophsurface Iﬁeamthalb@mhfmﬁgﬂanQtheaded surface, a
threaded surface, a fr;(f @éﬁ‘\%ﬁh‘é a[f br 54 ]afé"tfr% @%‘aﬁb‘a%eaaﬁ%ﬂ heral edge, and a tip,

whereby the curved b ]t@ievﬁgh%g Lf\gg@ gﬁ@e 55 l@f:]gﬁréa_s gglggporill%] o(;ﬁqugé)p]al to the shank;

(b) a second head whiclvigoa ireeﬂ@owng}ﬁﬁ_t@mim@lgpp@ bead cOMFiSiRg a ireular outer
curved ball base, screw threads and a tip, whereby the
threadless portion of the shank connected to the
curved ball base defines a flat portion of the first
head orthogonal to the shank;

(b) a second head which is a free moving frusto-
hemispherical head having a circular outer surface, a
concave top surface sized to receive the curved ball
base of the first head, a peripheral edge, a
downwardly-appending lip extending from the peripheral
edge of the second head and defining an annular recess
with a flat upper surface corresponding to the flat
portion of the first head orthogonal to the shank, the
downwardly—-appending lip comprising six co- dependent
angles from the flat upper surface of the second head
and extending radially terminating at the peripheral
edge of the second head, the six co-dependent angles
of the downwardly-appending lip further comprising
members selected from the list consisting of a
vertical annular wall, a wall angled 110 degrees from
a substantially flat bottom, a curved lower edge, the
substantially flat bottom, a curved outer edge, and an
outer edge angled 110 degrees from the substantially
flat bottom;

(c) a first annular gasket comprising a top surface and a
bottom surface, the first annular gasket sized to
receive and to be carried on the threadless portion of
the shank of the first head, whereby the first
annular gasket defines a first uncompressed position
contained radially within the annular recess of the
second head and the flat portion of the first head
orthogonal to the shank provides a seal having a
peripheral edge equal to the second head downwardly-
appending lip, and whereby the first annular gasket
further defines a second compressed position wherein
the top surface of the first annular gasket is
compressed inward to seal around the flat portion of
the first head orthogonal to the shank,



16A surface, a concave top surface sized to receive the curved ball base of the first head of the shank, a
peripheral edge, a downwardly-appending lip extending from the peripheral edge of the second head and
defining an annular recess with a flat upper surface (I‘grresponding to the flat portion of the curved ball
base of the first head of the shank, the downwardly-appending lip comprising six co-dependent angles

from the flat upper surface of the second. head and extending radiall e downwardly-appending lip
crminating ot e bG8 s 10E SO RS0, e o CobRGentSRceof
downwardly-appending, hip further £oemrising. menakers selected frem, thedist gensisting;at-a vertical
annular wall, an inner walbangleddl 10i gegreed from the substantially flat bottom, a curved lower edge, a
substantially flat bottom, a curved outer edge, and an outer edge angled 110 degrees from the
substantially flat(kottors, whereby the fivsteannuderkgasket provides a sealihavind a peviphierdl edge equal

to the downwardly-appedingdip>Ferfiéaltdihufarifall; e Pas ey ForSeif-levemiy tHeesetond head
under compression of MBRKGN WHerSinthe &stener apparatus provides for a self-leveling flat top

surface of the secpnq h %q:\évgen tge sgilglé is igg;t?llgg i%tg a wor lie{*:cs athar(]j1 nglet eali%tirpaqlup to 30
degrees from vertical; (¢} assembly.for pig\ertfing 8 ngress of slemeqs 1nif the Jasterier dpparatus
comprising a first annulgy gasket @qrggri@iﬁg@rtogﬁufégg and a hettam-suiface. the firstannular gasket
sized to receive and torkenearsied probetir-thregded suface.obthershankswherebythe firstannular
gasket defines a first uacompsesseagiasitiorrcdraainedwadially mathin the flatwippen suoifacé ef the annular
recess of the second headHhdthedlae pohivirefthe canidebahBade arthetfirst Hdad ofthesshank, and
whereby the first annul%\‘?ﬁ@l?@c defineSa SOt drfpréssad positiBA wWHEteihtAESH stfface of the first

annular gasket is comff}% §&d fwErd to seal around the shank threadless portion whereby the first

annular gasket seals thef1 Jr_ltérg anr uéarfrlecg%s ggg h%g v g ba{!ll basetolf tge £i§t£1eagnog ith shank, and
the bottom surface of the fistannulas, gasket extends radially.Beyorighthe, dowwaidlly appending lip; and
defines the remaining portion of the entire fastener
apparatus top surface providing one low profile
frusto-hemispherical head shape when the fastener
apparatus is applied and stationary; and

whereby the fastener apparatus provides self-leveling
for the second head when the shank is installed into a
workpiece at an angle deviating up to 30 degrees from
vertical.

2. A free-moving, self-leveling, low profile fastener
apparatus for securing a workpiece, the fastener apparatus
comprising:

(a) a shank comprising a first head which is a frusto-
hemispherical head comprising a flat top surface
bearing a tool fitting, an un-threaded surface, a
threaded surface, a frusto-hemispherical outer
surface, a curved ball base, a peripheral edge, and a
tip, whereby the curved ball base of the first head of
the shank defines a flat portion orthogonal to the
shank;

(b) a second head which is a free moving frusto-
hemispherical head comprising a circular outer



(e) assembly for sealing the un-threaded surface of the shank comprising a second annular gasket sized
to receive the curved ball base of the shank within the concave top surface of the second head.

(c)

(d)

(e)

16A

surface, a concave top surface sized to receive the
curved ball base of the first head of the shank, a
peripheral edge, a downwardly-appending lip extending
from the peripheral edge of the second head and
defining an annular recess with a flat upper surface
corresponding to the flat portion of the curved ball
base of the first head of the shank, the downwardly-
appending lip comprising six co-dependent angles from
the flat upper surface of the second head and
extending radially, the downwardly-appending lip
terminating at the peripheral edge of the second head,
the six co-dependent angles of the downwardly-
appending lip further comprising members selected from
the list consisting of a vertical annular wall, an
inner wall angled 110 degrees from the substantially
flat bottom, a curved lower edge, a substantially flat
bottom, a curved outer edge, and an outer edge angled
110 degrees from the substantially flat bottom,
whereby the first annular gasket provides a seal
having a peripheral edge equal to the downwardly-—
appending lip vertical annular wall;

assembly for self-leveling the second head under
compression of installation wherein the fastener
apparatus provides for a self-leveling flat top
surface of the second head when the shank is installed
into a workpiece at an angle deviating up to 30
degrees from vertical;

assembly for preventing the ingress of elements into
the fastener apparatus comprising a first annular
gasket comprising a top surface and a bottom surface,
the first annular gasket sized to receive and to be
carried on the un-threaded surface of the shank,
whereby the first annular gasket defines a first
uncompressed position contained radially within the
flat upper surface of the annular recess of the second
head and the flat portion of the curved ball base of
the first head of the shank, and whereby the first
annular gasket defines a second compressed position
wherein the top surface of the first annular gasket is
compressed inward to seal around the shank threadless
portion whereby the first annular gasket seals the
entire annular recess and the curved ball base of the
first head of the shank, and the bottom surface of the
first annular gasket extends radially beyond the
downwardly appending lip; and

assembly for sealing the un-threaded surface of the
shank comprising a second annular gasket sized to
receive the curved ball base of the shank within the
concave top surface of the second head.



