FASTENER APPARATUS W TH SELF- LEVELI NG HEAD by Mar shal
W. Curtis and David A . W. Curtis BACKGROUND OF THE
wo DMBRNTISEN Fi el d of the Invention The present POWERL0DO83355
rel ates generally to construction hardware, and nore
particularly to an inproved fastener apparatus for
nmetal roofing and steel buiIang construction.
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Fagteners 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 ultraviclet 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, locsening the fasteners and causing
damage to the fasteners and their seals.

U.S. Patent No. 6,764,262 discleoses and claims a
weatherproof fastener comprising a shank and head,
wherein the head further comprises a recessed lower
.gurface. A gagket is pogitioned in the recess and, as
the fastener is employed to join two elements, the gasket
is compressed to entirely £i1l the recess to prevent"

ingress of undesirable materials. The 6,764,262 patent



since the solid connection between the shank and the
head create a solid "T" shape. Wen the fastener of
W0 bsh238831, 262 patent is applied at an of f angP&r/usIwe7/083355
head side contacts the workpiece while the opposing
head side rises up creating a gap between the
wor kpi ece and the head outer Pim This gap provides
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BRIEF SUMMARY OF THE INVENTION
The present invention provides an improved fastener

apparatus for use in roofing and steel bulilding
constructicon. 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 1s wider and having near vertical sides at the

" uppermost portion, and curves and narrows towards a
nearly horizontal surface at the lower portien. The cup
center is sized and designed to receive a separate

threaded shank inserted through the separate head.



t hreaded shank inserted through the separate head. The

t hreaded shank has threads |leading to a threadless tip
wa@roosnzssend and a rounded ball shank at the otPer/us2ed7/083355

and a flat top surface bearing a tool fitting. The

combi ned annul ar cup head and rounded bal |l shank
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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 1s f{lush with the workpiece, vet level to
the horizontal plane.

A second thin sealing gasket is alsc inserted



position that is flush with the workpi ece, yet |evel
to the horizontal plane. A second thin sealing gasket
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shank and the rounded cup of the free-noving head
recess. This second seal gasket provides a barrier
between the ball and cup to pﬂevent rusting or
el ectrolysis and to stoggany i ngress of water into the
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specific features. First, on ['1p 1 nside surface,

tHEg X opS takntyt per tehe Ehethécaﬁﬁular recess is
vertiogle i ;%J%Eetﬁ’e&(?é CthQﬁetQQs%‘ face,qbi f‘Fetgeal

gasket and prevent it from expanding orlzonta
9&@N1¢@r@@%|h@wr@s¢§1hﬂcbe@étmeenedheeséancgagnebeaw@en

the werkpl ece 104 Sl?llljgoéﬂﬁél LRS! Qﬁ&eﬁ_‘%l Pﬁ??gnglﬁﬁogﬂear

seventy percent of e ann recess i ons
|ﬁhQ)Eaﬂﬂihekxﬂ%ﬁds¢@®lhgamathembnthr&nﬁ@aseasrlfrom an

th m thus allow ng the seal gasket to
q%g %lé%% nd- %ﬁ%é$l|| the recess. Third, the final

ten péﬂuenllmfha$m££xwm@ewifEceﬁeatSresundEﬂrsb t hat the

.th asket - escapin ecess and _exten
e T DA CTRET IR haE EFSEED BPPeRRtTE Be snmuar
snﬂdaﬂﬁaxﬁ vémtxﬁmbssnmatderThe bmttbnthastoplpurface of

§:rf%%§ﬂ[§%$ bstantlaéI% ? ﬁng m& e to c%onnndate

portitn QIPGRLRBE Ahd IO creRrR é Scratch

o i mynthel Meenclthe inprenditbervei kpaece bethgen the seal

FRUacP DT i o BRCF ehovast By Chir prodges Thar head:
rﬂqﬁandstﬁmﬁhﬁympawwémme@e bet ngnfiast enedcedbewalter
erHPherfgns 1 H?gffOugegree sloping wall which widens
as 1t nears the lip bottom, thus allowing the seal gasket
to slowly expand and f£ill the recess. Third, the final
ten percent of the annular recess is rounded so that the
seal gasket escaping the recess and extending under the
lip is not pinched or cut by the inside surface of the
recess wall. The bottom-most lip surface is

. substantially flat and wide to accommodate a portion of

" the seal gasket and ﬁo create a scratch barrier between
the lip and the workpiece being fastened. The bottom-
most 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



towards the main body of the fastener head at a 110

degree angle. This section creates a horizontal
wO2@kapse cavity whi ch accommopdat es t he excessPGEEE2007/083355

gasket that escapes fromthe recess to be protected

from unl oading snow and ice as it resides within the

hori zont al V-shapecreated bet ween the wor kpi ece and

t he peri pheral e at a 110 degree angle of the edge.

AT e }%%‘é‘”’?%‘ée*% eAVPFRPHBFRSATA HREsPAriPhEraheedge at

seal1® feeté}%y\@rbpl €56, cap4. 1 hgsfreenMyhBgrheadsed
of the fasten o self-1evel the head portion

regartiess ot YheSahghetbhehehpealedeshahk the workpiece,
sl ald e ds s ﬁ&@ﬁﬁ@sﬁgggrofsthQSf§££§gertES §8@k_1evel

gasket wthin the anhnul ar recess first makes contact
vitheh hrard i Kipt @t er ggdr dsesandhi Ehedabel aethet hbrppded

mgyrﬂgjngag?@gﬂl% ¢ Workpi ece being fastened. The sea

gas [ conpressed and begins to expand
out warfh ychie Jéammnabntal ilp$‘a@éle¢hetlsﬁoﬁeaitopaﬁ\h@ht yithin

pcq{eceamdqdlea(f'fééeé"@' hﬁéttlﬂg épciﬁtfé&%exg s Ehi%pwwﬁplece

out ward expansi on of the sea gas
(ﬁnﬁzﬂﬂsﬁ&ﬂﬂmx@h@dc@¢tweeessh&afreeThevseglhgaékend the

gﬁéyﬁﬁt edd L trbchI S%Eéﬁé‘é way |, a_l;égl a@&%&é am?agmy

|ncrease ance from he se i €ch~cause
tdﬂmgnﬂﬁﬁaﬂnan@;bﬁgmh$otseétpée@ebutﬁhn@lyhenfaehorizontal

vi_.ng head has If Ieve t he Iomernn r
wqéﬂggal%gésﬁﬂFX§€ ome%§¥% ?5%%n?lveﬁxpggg ongOf the
tlhigo anglsedze;lle:cdegit@@ the portvaod emdafisibntbé the seal

(BIPIL I 186258 e UL Lo ROt LD, POLLLER G111
tihee seall gasKeit asontaexpahels @he afeBattepl abhelr aleo
Sl SOUROBLALOn 08 heeals evellyally SRSEPLRY sean
bﬁimﬂf,‘l’tdd‘@&f asieneredeadvihg aasdithe yoIkpiecelbei Dgce
ste ed. The suhstant| al |l bot t om
d %Y 10 Hesi ShLH {5 AL Sma: soPRETOst
Qﬁﬁ'&ﬁjdig sealhangkd urdhekeai ds allowed to gradually expand
along the angled 110 degree mid porticon and fill the
remaining recess. The extreme bottommost portion of the
inner recess wall 1s rounded and will not damage the seal
gasket as 1t 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



in the self-leveling of the free noving head and

provide a scratch barrier between the lip and the
wowrrkpesex. The final portion of the PCT/US2007/083355

downwar dl y- appending lip is the peripheral edge

designed at a 110 degree outward angle to accommodat e

a small anount of seal gasketEMMich may conpl etely

escape, fromthe recess and even beyond the |lip portion
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installiation 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
exlisting 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.



i nproved fastener in which the head self-levels and

provides a tighter seal in order to stop ingress of
wapass2asabl e material s under the head not provPOBEUS1Y7/083355

exi sting solid head-to-shank fasteners. A further

obj ect of the fastener apparatus with self-leveling

head to provide a new and i nprloved fastener which will

protect the workpiece surface fraom scratching during
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There has thus been broadly outlined the more
important features of a fastener apparatus with self-
leveling head in order that the detailed description
therecf 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 descfibed 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



features of the fastener apparatus with self-Ieveling
head that will be described hereinafter and which wl|
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hereto. Those skilled in the art will appreciate that
t he conception upon which this disclosure is based
readily may be utilized as a Basis for desi gni ng ot her
structures, nethods, and systens for carrying out the
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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
instailed 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. IBis a side elevation view of a fastener
apparatus with self-leveling head 100 having a
wWa boogazBses shank portion installed at an of f anptBUSH007/083355
approxi mately 20 degrees fromvertical, wherein the
free noving head has self-|evel ed automatically and
equal pressure has been applié&d to the seal gasket 7 .
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sel f - IFEvel ihg headkrdi g. sdet Soma Lro$e Secéw onal asi de
vi ew of a ssenbl ed fastener apparatus wth. .
SSFTIRAR (575 HHLRE [0S0 87 G5 6t i 2k Ghgl pdehead 100.
el evatdiona i ew afh BSsead| £rid ast &Nl i SPPRr i g Wht h
self-leveling head 100 depicting the features of the

LAY TR FENB P RRPpr anes anhih avekleckaseling) head 100
i BANS S th on i i 5§ g 11
ot Tad Tnd Shank 1ot e e cath Ry Lep
werck pinged ar Rigpess®d svalki de el evation vi ew of
exi sti S Chir - nk-i -
an offErl rigl%é{ gTSC%Er%Le&gér e%%&%%ﬁ&f%aﬁi%ggﬁigg 8b11q
workysioddeng Fiepd 6d ssharsk denstt avigd orevieoably in a
%ﬁ#}l solid connecting head and shank installed at
an off angl e of 25 degrees fromvertical in a
wor kpitege. 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—léveling 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 1s a cross-sectional side view o©of an
assembled fastener apparatus with self-leveling head 100

depicting the seal gasket in a final, installed position.



Fig 7Ais a cross-sectional side view of an assenbl ed
fastener apparatus with self-leveling head 100 prior

wo eooshz3sseal gasket nmaking contact with the woPKpUSIeE7/083355
Fig. 7B is a cross-sectional side view of an assenbl ed
fastener apparatus with self-leveling head 100 as the
seal gasket begins to conpreé@Jand the recess vertica
wal | 12 causes the gasket to_secure itself around the
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head 100: unassenbl ed, Fig. 2A; assenbled and
FERI AT Rt s e FERA kA C 3B W kil $R5enbeeaLAR head 100:

'dﬁﬁéﬁéﬂ%iéﬂ“wwﬂg tﬂ@ f&é%%ﬁﬁ@éﬁ%aﬂ@r§@9€9cgﬁﬂ§ ahsff1led,
I's a top plan view of the

of f an Fi g

fEdst- eﬁ%r ) afﬁ@nbhe Sal“&jsjrlﬁ%tab %@sslg@mn@n*ahevféaﬁ-
g N rabds

e e Read and W o T & e o of ad1 aa 48,
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ifrgiteindualadfreatalres whsh s3kateethelneceszdd andewhich is
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apparatus with self-leveling head. Fig. 5 is a side
elevation view in a cross-section and is a close-up of
the individual features that create the recessed inner
wall and self-leveling elements of the preferred
embodiment of the fastener apparatus with self-~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 seif-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 héad 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.



enbodi nent of the fastener apparatus wth

self-leveling head. Figs. 6A - 6C are side el evation
wor@sg2mml depi ct an exi sting one piece fastenkCT/vb1007/083355

solid head and shank connection. Figs. 7A - 7C depict

the fastener apparatus wth self-|eveling head being

installed and further depict3hbM/the recessed wal |

wor ks i.n uni son MAth the seal gasket to Eroperl seat
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8% SRIA Tl 1THeat e atictl 3hahRP f FRBIR§S pAsses
¢ t 7
Hya%‘?,% $eeé&fgrhgnAtJi éweﬁ] &gfééd%@éh 985KELy, 73, &I 9S.
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BoRetos Tk R B T o0 5 and Shbuen DLt
&Rﬁﬁﬁﬂ{QSSD£Cﬁhéﬂﬁfdéﬂbfhéﬁﬁgﬁﬁ%ki&EﬂtHé@@dEd Figs. 3 and
m d-portion 9 and curved ball bottom 3 of t he

for-us tTgreh erfi ¥ ph e 9 1ctad o Th % lls cmrg%ct@da‘ﬁ@ ghe Irpee 80, and

n r on 0 h
%ﬁ%nékggﬂ{dﬁ?herréﬁ%: &e % rea ed s e§ Shgﬁg hi§-
dﬁﬂﬂaﬂ(B1éthKhéﬂMNﬂqﬁl$090 . Further, the fast ener

apparatus with self-|eveling head 100 |ncludes a free
novi ng feddiersy, Higstasena grparataneithesabii hgveling

head a%d:qrmﬂ@@ésaaffyéé %ﬂé&ﬁ%é&%she?ﬁ%é 28, 3 and

hol Tow center formed in a rounded cup shape a flat
Base Tl maﬁWHQJHE&ai Hilgeonirises a frusto-
: omnmard p 30 extends fro

F GhEaRd

S BeiTHER” SFanmhl B Fedett agrpypaed
he Rasedd, a flat base 17, and a peripheral edge 16. A
downwardly-appending lip 30 extends from the peripheral
edge 16 and definee 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 subkstantially wide end filat botiom 11, and an
inner edge: ten percent of which is curved at the bottom
14; seventy percent of which is a 110 degree angled mid-
section; 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



Figs. 4 and 5 . The annul ar recess 40 has a flat upper

surface created by two pieces defined as threaded
work@shzasks 50 and the free noving head 75, norePCT/US2007/083355

particularly identified as 17 and 18, respectively,

Fig. 5. The |lip 30 has a 110 degree angl ed outer edge

10, a curved | ower edge 15, a;%ubstantially w de and

flat bottom 11, and an inner edge:. ten percent_ of
Wi idh i eurhvist kad nee Fotd opf 149 sevemyd perelent sbenk 50

Wi Ghhd S B dd G fegree: angl edp i d section: and fuenty op

percent of which is a vertical "upper section 12,
ttdramiresetd P ibetten anhutlee skeaelss50 | atmujppes wiuthatke cup

7, Fig. 5 . The threaded,shank 50 and.the free npyvin

A of e i i e ST e rp B 40S ot | Sor L Head
frastenet dasel do |anelpdder headup egar dhessgpées herangl e
the shank 50 is installed off vertical, Figs. 3 - 6 . ,
T a3 o her Hedd: B bot FoRlOT %%jeo‘%%a‘?mesﬁree‘mo"lng

G Nes W tde the oup 4.0t hend reenppyi agohead 75 and
provides a durable head that rotates to any position
up gt BB tdeyr eesT o fLxagtiealng Thead r'dh atl onakifipebldom

I - Qv 4 d - I
S the 156 oo DoaceToe i, o6ll ova b by
dlhsg mifdsiddres iwisttaddterche fmiot aom biven f £ eemnolve ngead

head t. ghtly. .in their fingers wtho the friction
SRS M hedltF SPHIARE A (R Thi2atidet Shafk the
Fesd-eoins deeof 186 fdae-Sovhdof headnddind NELdt B does
free-npvinq head 75 does not spin, the seal gasket 7
WAthiSPitthe Wl rEedat 40 okl mothe pimniela bi RACARA 40
ket [ - e ri i nsy a Lon.
E%t%hsis(n?%stegaifb'Sl iosgignl:r%cgﬁnecg get \/\geé%yt %g%%ﬁlﬁsiéoﬁﬁ%ﬁe
hieach BQ: wbtrtiory afngtheel Ishankn 50 and the cup 4 of the

the bal 1101 i ® 30 594 TR PRoh oriFuo A £h
ach e ledc tyc et o OftHdesiassiendd esh@nchd nstal 4 edf the free-
;gﬁﬁﬁgf&mg&§75 to stop the ingress of water intoc the ball
joint, Figs. 3 - 6. 1In 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



prevented, as is the ingress of water into the annul ar

recess 40 through the ball 3 and cup 4 . The preferred
wersdeasent of the seal 6 is nade from nyl on oPCT/URIMET/083355

The head 80 of the threaded shank is rounded or convex

1, Fig 4 . The free-noving head 75 external top

surface is al so convex and IdM?profiIe to reduce

friction between unloadi ng snow and ice and the
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aff ttes Ml gesiett 77 fromexipandi ng | aterally from
center_and causes the seal  gasket to cqggress and

cl ose Tt ke BehtRe T ok sehtthf otfcethed wall 13 is
Wyt & top 1engidy B of ff&ns’tt@é‘kvégtlggf wall, and

preferr enbodi nent of the seal gasket 7 is r ubber .
O&«rﬁ]mf@r e parayorenfot nehe e%%%%%t 13tpscappress

ac’ﬁ OV ?hs@cﬁljo]rp ﬂ%gﬁ G883 ff}?@%@%&@ hé%@é%gt%ﬂgdtop of

ower portion o e sea
dorpreessl mmjarqn&ﬂuaknp¢¢Wﬂmdrmptlwwuaﬂwmmibmet@manusr

bhe ton alod e S8Al 10, A gradyaly oy v d. ot 09 0l 00g.

ar m'd portion o he recessed

@@mwldigyap@em NFEldp. 30,afd 05. Artend desidhi Sompresses
desi gn conpresses the seal gasket 7 around the snooth
P eSHae-SHGY at @ YR pr et efto iy reRe bf shvagkr surface 8

ey el drie hafde ok ol t»@&t@ﬁ%ﬁ&&?tﬁﬁ@ 0f11hs éHa‘eke

50 and the cup 4 of the freenoving head 75 into the
dragl &0 decesen 405 thre slowek NS tandneie edge 4406f thhefree-

AVHY, e 7R e B St e ot mot. cut o
pi nch tike 198R) rgaskeine duWddy i0sal 4ad | @Pwnfrh 881v4
gp’pe%rgﬂnz_:;Al-ip?%O is rounded so the free moving-head 75
has nc¢ sharp edges and does not cut or pinch the seal
gasket 7 during installation, Figs. 4, 5, and 7A - 7TC.
The bottom portion 11 of the downwardly-appending
1ip 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 7TA -
icC.

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



The bottom portion 11 of the downwardly-appending lip

30 is substantially flat and wide to allow a portion
wo@RooBhessskral gasket 7 to entirely escape the ap@mUs2007/083355

recess 40 and nove outwardly under the free

novi ng-head 75 to provide a scratch barrier between

the lip 30 and the workpi ece Hfeing fastened, Figs. |A

IB, 4, 5 and 7A - 7C. The outer edge 15 of the
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thiver di zestizad 1l eﬂlﬁmcteertef the gsorkiand B9. The "V shape
95 is crea ed by the ed f the free:- nDV|£9 head

and t H&*%h %Wr%tﬁ?lf‘g% T HE Workpi B 1‘§le%et°
@r&&ﬂl@swf@ Rrfow eeth ey ed i is suffheient to enabtecenehe
5%& rdinary skill in the art to actlce t he fagtener

R &ehe -1 I??ngﬂe% M oV desdiReovides

hest ﬁ@sd:enefdeprcaﬁ:tpm@tglémg fiasd eit’lﬂit@r@@ﬁr@ﬁ)p§r&\tth with
seIf-Ievellng head present$# conte ated
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iSTEEVE L W IR TR \FEC&Fet'oe g agYtheand
q(?lfﬁélnﬂttcﬁsdl seirosie ecipdrd hes preferded eahodi nentyof the

fastener apparatus with self-leveluﬁ% head, it is not
FOSFLEd & ST U IR dhvidit it s FYae¢iment of the

GRRHTUET iaQha A NS 0Nl s & ef-atd st PShe2@d opefathen
di scl osed, shown, and/or descri bed. Vari ous

Rsdiifiecattico r’]slmld} tithati R Egtistfucthonexaghangestapgtion,
edie¥ali®Ma3 Wdlationships, and operation disclosed,

shown, and/or described. Various modifications,
alternative constructions, changes and eguivalents 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 inveolve 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.



readily occur to those skilled in the art and may be
enpl oyed, as suitable, w thout departing fromthe true
wa@piositz3sand scope of the fastener apparatus w PET/US2007/083355
sel fleveling head. Such changes m ght involve
alternative materials, conponents, structural
arrangenents, sizes, shapes, 1forns, functions,
‘operational features, and the |ike. Therefore, the
above description and il |l uStAaMSons shoul d not be
construed as limting the scope of the fastener
#epanatiws W th self-Ieveling head, V\,hi ch is defined by
d clains. CLAINS W .cl aim A fastener

h
e D e B oA Peb TR e

Secur le@ea iwey kRieT £ort hedasirener wampiisiag thd ajastener
first, frustq-hem spherical head having a flat top

surfaEQmﬁgz}ﬁlﬁ’@ ‘a tool fitting, a curved outer

surfaqe) aacurived baldudirseend ferdakenahedyaading a
shank connect ed to the base and havi ngcé)a t hr ead] ess

portion, sérél tmReatEian® 2B Y B -G ed
movi ng fr u%:hQ-vlé@IﬂoiﬁJéG_’f ihadf head shavingd walry sk ot ef

surface, a concave top surface sized to recelve t

first headPEELPHEHSE, eP95er iRk SpFEBecred to tq'le base

downwar di y appediithd iP xienpdidre fgamidie, sesand dieathds
peri pheral edge and defining an annular recess with a

flat upper 238G PadelRind the [ip having a 110 degree

angl edout @r -edgg,g,a A b iNe I RAGR -1femi spherical head
substantially flat botto a curved i nner edge having

a 110 degr 8&ViRg &d quiEd eddeard i ansd t i HOnTFmer top
edge term RALIAGd Nyized to receive the first head ball

base, a peripheral edge, a downwardly-
appending lip extending from the second head
peripheral edge and defining an annular recess
with a flat upper surface and the lip having a
110 degree angled outer edge, a curved lower
edge, a substantially flat bottbm, a curved
inner edge having a 110 degree angled inner
edge and a vertical inner edge terminating in
an annular recessed flat bottom upper surface;
(¢) a first annular gasket comprising a top surface
and a bottom surface, the annular gasket sized
to receive and be carried on the first head
shank threadless portion, whereby the gasket
defines a first uncompressed position contained
radially within the second head annular recess
providing a seal having a peripheral edge equal
to the second head lip vertical inner edge, and
defines a second compressed position wherein
the gasket top surface is compressed inward to

gseal around the shank threadless portion



an annul ar recessed flat bottom upper surface; (c) a

first annul ar gasket conprising a top surface and a
whoedsomssur f ace, the annul ar gasket sized to rBCEUS®07/083355

and be carried on the first head shank threadl ess

portion, whereby the gasket defines a first

unconpressed position containiéd radially within the

second head annul ar recess providing a seal having a
peri pher al wdupreksyudle tfo nste opeteid damld [tip vartinsl
inner edge,,.

wherein the gas %?%%?qseﬁr ace %sa corrprqisseﬁl%niv\g/afr to ‘
seal ar oun@}ttfml@}a:ﬂdjtaﬂrleadiea&mqodma ommherwtisr tddge; and

first sket t 1£6es qu
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receive the shank threadl ess portion and.fit t.hi
the second Tiead At cgr recessé:ae%ﬁ Cgoﬁlt otm%tteérp upper

~surface. 2gurfted.astener of claim1l , wherein the
ppar vides for _a self -levell first he
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4, The fastener of claim 3, wherein the six co-
.dependent angles comprise members selected from the

list consisting of a vertical annular wall, a 110

degree angled wall, a curved lower edge, a

gubstantially flat bottom, a cuxrved outer edge, and

a 110 degree outer edge.

5. A free-moving, self-leveling fastener for securing a
workpiece, the fastener comprising:

(a) a shank comprising a first frusto-hemispherical

"head flat top surface bearing a tool fitting,
an un-threaded surface, a threaded surface, a
curved outer surface, a curved ball base, a
peripheral edge, and a tip;

(b) means for self-leveling the first frusto-
hemispherical head under compression of
installation;

{(c) means for preventing the ingress of elements
inte the apparatus; and

(d) means for sealing the un-threaded shank

surface.



5. Afree-noving, self -leveling fastener for

securing a workpiece, the fastener conprising: (a) a
w@b@sk23senpri sing a first frusto-hem spheri cal PEEES2007/083355

flat top surface bearing a tool fitting, an un-

t hreaded surface, a threaded surface, a curved outer

surface, a curved ball base, 1& peri pheral edge, and a

tip; (b) nmeans for self -leveling the first
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a t op P8Rt “m surface, the annul ar gasket

gi.zedThe &@@ﬂa&w%fom@awleqd wHerein means for
preventing the ingress of elements into the
apparatus compfises a first annular gasket
comprigsing a top surface and a bottom surface, the
annular gasket sized to receive and be carried on
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providing a seal having a peripheral edge equal to
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8. The apparatus of claim 7, wherein means for sealing

the un-threaded shank surface comprises a second

~annular gasket sized to receive the shank threadless
portion and fit within the second head annular
recessed flat bottom upper surface.

9. The fastener of claim 8, wherein the apparatus



the un- threaded shank surface, whereby the gasket
defines a first unconpressed position contained
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