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1. FEield of The Inventijon

5 The present invention is dirécted toward the
fastener art and, more particularly, to a fastener
of the type generally referred to as a "push-in" or
"drive® fastener.

2. Description of the Prior Art

10 "Push-in" or "drive" fasteners of a variety of

| types and styles are well known in the art.

Typically, they are arranged to pe driven axially
into preformed openings in a work piece and to
engage therein by virtue of laterally extending

15 flexible tabs or wing-like members. The work piece
may be a panel of some sort, the fastener being used
in the case to secure another panel, or strip of
molding or the like, thereto.

Fasteners of this variety are often referred to

20 as tree fasteners because the flexible tabs or wing-
like members extend outwardly from a shank as
branches db from the trunk of a tree.

Ongoing problems with such fasteners include

the relationship between the installatioq or

25 insertion forces and the removal forces. Ideally,
it would be desirable in many situations to have a
design wherein the insertion forces are extremely
low and the removal forces extremely high. In many
prior art designs, these forces are nearly equal.

30 Attempts to reduce the forces resisting installation
while increasing the forces resisting removal have
typically involved changing the shape of the tabs,

- ‘\."._\:



| i ke menbers extend outwardly froma shank as branches db fromthe trunk of
a.tree. -Ongoi ng problens with such fasteners include the rel ationship
between the installation or 25 i nsertion forces and the renoval forces.
Ideally, it would be desirable in many situations to have a design wherein
the insertion forces are extrenely |low and the renoval forces extrenely
high. In many prior art designs, thes@ forces are nearly equal . 30 .
Attenpts to reduce tﬁﬁ)\%{ces esisting instal]ation whi lﬁ(: i ncreasing the
g

forces resi 30y 19X | ERAGH T SRR R t he shape of
the tabs, coamétmiorangi et tod famﬂe:mflsﬁanm.r tms“e rehdirjesf connection to

Qher pr obl VY HenaREERe WY R AR VAHe o ng the fastener
centered in a holQheso prahlens rmcludes t:llressixﬁf:la:u]ﬁ:r}deﬁtmy t o wander out.
5 maintaining the fastener centered in a hole, so that

it may have less of a tendency to wander out.
Further, it has always been difficult to keep the
tabs flexed inside the hole to discourage rattle.and
rotation without including an overdrive feature,

10 such as a resiliently collapsible head in the shape
of an umbrella.

The prior art is replete with tree-type
fasteners. For illustration, U.S. Patent No.
4,728,238 shows a one-piece drive fastener having a

15 head and a shank, the shank including a generally
non-circular cross section presently a plurality of
generally flat, axially extending surfaces. Each of
the flat surfaces on the shank carry a plurality of
axially spaced flexible resilient wing elements; the

20 wings being flexed along the straight line
connection with the flat surfaces. Certain wings'
extending from and positioned in spaced relation
along at least one of said surfaces are angularly
disposed so as to tilt in the direction of the head

25 and further include means formed integrally with
each of the certain wings to substantially increase
the force required for removal of the fastener from
a cooperating aperture as compared to the force
required to introduce the fastener into the

30 aperture. Nevertheless, this fastener is not self-
centering, and tends to walk out of the holes when
shifted back and forth. Forces required for its
removal are inconsistent in value.

B U.S. Patent No. 4,776,739 shows a one-piece

3s plastic reusable push-in fastener for insertion into



Further, it has always been difficult to keep the tabs flexed inside the
hol e to.discourage rattle and rotation without including an overdrive
feature, 10 such as a resiliently collapsible head in the shape of an
unbrella. The prior art is replete with tree-type fasteners. For

Il lustration, U S. Patent No. 4,728,238 shows a one-piece drive fastener
havi ng a 15 head and a shank, the shank including a generally

non- ci reul aAnChBaFLaREt LANAPLBRRAT ke dcBhE ALY 8 nAgACPBELYCL! al . axially

28
ext endi ng. surfaces, Eac . surfaces on the shahk carry a
plurality ofndxRafhankopertienextheeshank| pertianngetngnents: the 20

mﬁn?s bei ngihtegedldi,operinéa ghrah?hhiﬁéngfcgneegégagp¢ttmohhedfIa}

surf aces. | s extending froma psitioned_.in spaced relation

al ong at Igﬁé%ﬁoﬂggg?gggﬁgung?gc3§lgr8x§ﬁﬁg+%?l?wﬂ¥3558@d€§8 as to tilt in
t he dir&ctibeadfpohtibpaandshaving aupaheicubatudeoseassctboned integrally

with each ofnihg eeLhebOrbbigSekPesdPRyCPLAbLyigpr ease the force required
for renoval ,of the_fastener Troma coogera i ng_aperture as conpared to the
force intermediate the length of the shank on one side

thereof whereby the fin section cooperates with the
particular shank cross section to inhibit withdrawal

10 of the fastener from a particular workpiece aperture

'~ and to centrally locate the longitudinal axis of the
shank with the central axis of the'apérture by
forcing the periphery of the shank cross section
against the inner wall of the workpiece aperture.

15 While this fastener is self-centering, it makes
minimal contact with the wall of the aperture. As a
consequence, the fastener is able to rock in thin

~panels. The ratio between the forces required for
removal and insertion is very low, being close to

20 1:1. '

In short, a tree-type fastener having 'the
ability to remain centered in its hole, as well as
the ability to remain flexed in the holé without the
use of an overdrive, which is much more difficult to

25 remove thaﬁ to insert into the hole, has been long-
sought in the art. Such a fastener is provided by

"the present invention. '

Summary of the Invention _
The present invention is a spiral flex tree
30 fastener which may be removably inserted into a hole
in a panel, and may have a removal force greater
than an insertion force with respect to the hole.
The fastener has potential application in many
industries, such as, for example, in the automobile



required to introduce the fastener into the 30 aperture. Neverthel ess,
this fastener is not self- centering, and tends to wal k out of the holes
when shifted back and forth. Forces required for its renoval are"

i nconsistent in value. U S. Patent No. 4,776,739 shows a one-piece 35

pl astic reusabl e push-in fastener for insertion into 3 an aperture in a
wor kpi ece conprising a head portion anl a shank portion, the shank portion
being integrally f or ifed on one side of the head portion with its

| ongi t udi nal MarP§agkuzAngndnduayrys owhere dthmay peruped £Rd having a

particul ar caggachedbbenpandla hhansneeseby eximndbprdaki B section
intermedi ate_.th

section coopg?ﬁggégaﬁ%gr?ﬁﬁgggr;Rgﬂgﬁggsﬁgﬁﬁsé ggéﬁgég?{oﬁh?gePﬁh}B?tfln
wi t hdrawal 10 ofhehepfizaleftexf treeafpaténenl haswar kpadcandpant ure and to
centrallg Logfgﬁggbgd'gﬂgh&UﬂLO§Lga§hSa9£stQSd extending axially
:rom the head. The elbngated shank has a cross
section whose maximum extent is substantially equal
to the maximum extent of the hole in which the
fastener is intended to be inserted. As a
10 consequence, when the fastener is inserted into such
a hole, the elongated shank fits snugly in the hole.
This aspect of the present invention provides a
decided advantage over many prior-art fasteners.
The elongated shank has a plurality of flexible
15 fins disposed thereon at an oblique angle with
respect to the axis of the shank. Each of the fins
has a portion which extends, when measured radially
from the axis of the shank, a distance greater than
that from the axis to the edge of the intended hole,
20 so that the fins may flex against the walls of that
hole and may spring out inside the panel upon '
passage through the hole to hold.-the fastener firmly
therein and to inhibit its unintentional removal
therefrom. ' "\
25 The present invention will now be describded in
more complete detail with frequent reference being
made to the several figures to be identified
immediately below.

Brief Description of the Drawinas
30 Figure 1 is a side plan view of a preferred
" embodiment of the spiral flex tree fastener of the

present invention;



shank with the central axis of the aperture by forcing the periphery of the
shank ‘cross section against the inner wall of the workpiece aperture. 15
Wiile this fastener is self-centering, it makes nminimal contact with the
wal | of the aperture. As a consequence, the fastener is able to rock in
thin panels. The ratio between the forges required for renoval and

I nsertion is very | ow: being.close to 20 1:1. In short, a tree-type

fastener having ths?ab_éf-ht)zstanbena'rnsseetslsﬂ viewt8£hghe, as well as the
ability to remapn_flexed, in,the hol egéae of . an oyerdrive, which

i's much nor PHEFPFES tgwggagmenFeﬁﬁgﬁx1%gggégigﬁ tPYnlinehe Aol e, has
been | ong- sbnghigurnet bg art. Such a fastener is provided by the present
tree 30 st enck 1RFENS b BockORe. BrbLFRcEE  HBY RESFErRERE Th L hanel
and may haveembediment taken ascindicated by limer3+dnimoFiéguvet h respect
to the hole.gjJhe fastener has potential application in many
Figure 4 is a side plan view of an alternate
embodiment of the spiral flex tree fastener of the
present invention;
10 Figure 5 is a cross section of the embodiment
shown in Figure 4 taken as indicated by line 5-5 in
that figure;
Figure 6 is a side plan view of yet another
embodiment of the present invention; and

15 Figure 7 is a cross section of the embodiment
shown in Figure 6 taken as indicated by line 7-7 in
that figure. '
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Figure 1 is a side plan view of a preferred

20 embodiment of the spiral flex tree fastener 10 of .
the present invention. The fastener 10 has a head
12 having an upper head portion 14 and a lower
crowned head ‘portion 16 with an axial spacer 18
therebetween.

25 Extending axially from head 12, and sharing a
common axis therewith, is a flattened shank 20. A
flange 22 extends axially along the flattened shank
20; another flange 22, not visible in Figure 1,
extends axially along the other side of shank 20.

30 On each side of the flattened shank 20 are a
plurality of flexible fins 24 set at an oblique
angle with respect to the axis of the shank 20. The
fins 24 are planar and ‘may be parallel to one:



i ndustries, such as, for exanple, in the autonobile 4 manufacturing

i ndustry, where it may be used to attach door panels and interior trim or
as a fastener for brake and fuel line clips. The spiral flex tree fastener
has a head and an 5 el engated shank having an axis and extending axially
fromthe head. The el ongated shank has a cross section whose nmaxi num extent
is substantially equal to the maxi numéxtent of the hole in which the
fastener is intended™ o be inserted. As a 10 consequence, when the
fastener is 3RRENeEd Fgpthern Eimd| 2% P R® FRMted shank fits snugly in

the hole. ThiérpemdiéuDirifperdreheik 20 ook | HH & CynsPe ehdpetded advant age
over nany prlorratﬁ fas%engrf The gIoE%%Eed S K ﬂ%$ %W?Iurallty of
flexible 15 fin %I%% T2 THE¥ coreht TETF % eh tHh respect to the
axi s of the citmikal Bootndéd tpeift 26 hashiclhalsoshired :xcemosn when
measureds radi @4 with flattened shank 20. The conical rounded
point 26 has a maximum diameter equal to the width,
as seen in Figute 1, of flattened shank 20, both of
which are substantially equal to the hole in which
fastener 10 may be used.
10 Leaving Figure 1 for a moment, Figure 2 is
another side plan view of the spiral flex tree
fastener 10 taken from the left toward the right in
Figure 1 as indicated by line 2-2 therein. Flexible
fins 24 may be seen on both sides of flattened shank
15 20; those on the left side of flattened shank 20 are
" inclined downwardly away from the viewer, while
those on the right side are inclined downwardly
toward the viewer. Most importantly, for the
purposes of our present discussion, a portion 28 of
20 each fin 24 extends outwardly from the flattened
shank 20 beyond the maximum extent of the_conical .
rounded point 26. Those portions 28 are designed to
interfere with the walls of the hole, whose diameter
is substantially equal to the maximum diameter of
25 the conical rounded point 26, by flexing
thereagainst and by snapping out therebehind, so
that the spiral flex tree fastener 10 may remain
fixed immovably within that hole.
It may be readily appreciated by those of
30 ordinary skill in the art that the flexible fins 24,
set, as they are, obliquely on the flattened shank
20, each have a certain extent in the axial
direction, as opposed to the fins in prior-art
fasteners which have outer edges perpendicular to
35 the axis of the fastener. As a consequence, even



fromthe axis of the shank, a distance greater than that fromthe axis to
the edge of the intended hole, 20 so that the fins may flex against the
wal I s of that hole and may spring out inside the panel upon passage through
the hole to hold the fastener firmy therein and to inhibit its
uni ntentional renoval therefrom 25 The present invention will now
be described in nore conplete detail wrth frequent reference being nade to
~the several figures tfg be identified i nmediately -below. Brief Description
of the Draw when3the fastepmegui@ isi dnaegted phio ai bolef thrpugherred
enbodi nent o spi f t pgerhas : pPLgs I nvention;
Figure 2 is gnggggrBgﬁgg'pkgﬁengwfgg ?EgﬁgFgge??gg gﬁbgg?%ent taken as
i ndi cat ed by2iwWa¥sobe fAexedupgainski ghecwalls thereef-seThisn of the

preferred feature of the present fastener 10 ensures that it
5 will not rattle or rotate, once it has been inserted
into a hole of appropriate size.

Further, as the flexible fins 24 have oblique
orientations on the flattened shank 20, their
flexing will have a radial, as well as an axial

10 component. This permits the fastener 10, and
particﬁlarly the flexible fins 24, to have a
continuous surface contact with the walls of a hole,
and makes it unnecessary to provide the fastener
with an overdrive feature. '

15 Turning now to Figure 3, whjch is a cross
section of the fastener 10 taken as indicated by
line 3-3 in Figure 1, the flattened shank 20 has a
width measured théreacross between opposite corners
30, that width being substantially equal to the

20 diametexr of the hole, indicated by circle 32, in
which fastener 10 is to be used. Flanges.22, which
appear as lobes in the cross section, have tips 34
which are separated from one another by the same
amount. - In this light, it may readily be

25 appreciated that flanges 22 provide fastener 10 with
the capac¢ity to remain centered within a hole having
substantially the same diameter as circle 32.

Referring to the flexible fins 24, it will be
noted that portions 28 lie outside the circumference

30 of circle 32, This characteristic of flexible fins
24, and portions 28 thereof, provide spiral flex
tree fastener 10 with the ability to remain fixed in
a hole havindg a diameter substantially equal to that
of circle 32 without rotating or rattling.



5 enbodi nent taken as indicated by line 3-3 in Figure 1, Figure 4 is a
side plan view of an alternate enbodi nent of the spiral flex tree fastener
of the present invention; 10 Figure 5 is a cross section of the
enbodi ment shown in Figure 4 taken as indicated by line 5-5 in that figure;
Figure 6 is a side plan view of yet another embodinent of the present

i nvention; and 15 Figure 7 isg cross section of the enbodi nent
shown in Figure 6 taken as indicated by line 7-7 in that figure. Detailed
Descri ption of tRefdinefrey nesclErtm ¢ imnte [ ,guwhe Jf]laci’bha dtimps an view of a

preferred ft Dl f { 10 of the
present i nvehtl |tgér1tﬂ%1 adsfr)ienea&i%ulhae?lta 'h‘g‘gbcflrl% avr ng&g{r‘? upper head
portion 14 that £hexemiklbwimayede pmadtorefl Eing (flexedi al spacer 18
t her ebet weghgicfe the hole WD HiKb AW R]d Yedttdl hadst dbdorgh$haring a

common saxr Srettrt]cew,'rat hI‘heI Sre aftlz.a\;et esriaeadc:'Lsnhgano tqle Aflexible fins
24 also results in a tight fit in panels of many
thicknesses. £ This and the radial flex motion of the
fins eliminate the need for a collapsible head in
the shape of an umbrella, which can add significant
10 cost to a fastener.

The shank 20, as noted above, is designed to
keep the fastener 10 centered in a hole, thereby
maximizing and controlling the contact made by the
flexible fins 24 with the wall thereof to improve

15 retention. '

The insertion force and removal force of the
fastener 10 may be predetermined by varying its
design parameters.

Turning'fifst to parameters which will bear on

20 the insertion force, the amount by which portions 28
of flexible.fins 24 extend beyond the cirgnmferencé
of a hole for which the fastener 10 is designed,'and
thus interfere with the walls thereof, has a direct
bearing on the insertion force.

25 Reducing angle 36 (the oblique angle made by
the flexible fins 24 with the axis of the fastener
10) provides more lead-in and allows the fins 24 to
flex more easily, thereby lowering insertion force.
Also, by reducing the thickness of the fins 24,

30 insertion force will be lowered as thin fins 24 will
flex more easily.

Finally, by increasing angle 38 (the acuteness
of the edge 40 of the fins 24), the fins 24 will be
forced to flex in the radial direction.



fl ange 22 extends axially along the flattened shank 20; another flange 22,
not visible in Figure 1, extends axially along the other side of shank 20.
30. On each side of the flattened shank 20 are a plurality of flexible
fins 24 set at an oblique angle with respect to the axis of the shank 20.
The fins 24 are planar and nay be parallel to one anot her. Furt her,
fins 24 may be set perpendicularly to ghank 20, or at an angle thereto. The
spiral flex tree fasteener 10 al so has a conical rounded point 26, which

al so shares a CO”&Q”sﬁouIQXb% WhHQrEE%BHeE§ tSh§ﬂ¥lﬁ§élnEQ?tﬁggﬁcal rounded

poi nt 26 has i nggi di anet er g seen in_Figure 1, of
flattened shih@*38le,&ins,R4, PREFLAG. cOMBILERLYaERFoughatheohode hole in

whi ch fastengillObeayeleasedd frof flexlngLaﬁalﬂﬂlElQﬂaes&méoé a noment,
e, 2 1S BARRASFoRglE AR o' Y, g 5438' F chhChahede (oot ener 10
5 Referring now to Figure 3, the insertion leading
edge 41 makes contact with the walls of the hole far
from flattened shaft 20. This ensures that, upon
insertion, the fins 24 will be flexed readily to
permit the relatively easy insertion of the fastener
10 10 thereunto.

In contrast, tlie removal leading edge 42 of £fin
24 makes contact with the walls of the hole, when
being drawn out from inside .the panel, close to the
flattened shank 20. This will inhibit the flexing

15 of the fins 24 upon withdrawal, and will increase
the retention force. It should be noted, in
passing, that the removal leading edge 42, as shown
in Fig. 3, may be a segment of a circle.

Several other factors will increase the

20 retention force. Again, as before, by increasing
the amount by which portions 28 of flexiblé fins 24
extend beyond the circumference of a hole for which
the fastener 10 is designed, greater interference
will be.provided and the removal forces will

25 increase.

By decreasing angle 36, that is, by making the
oblique angle made by the flexible fins 24 with the
axis of the fastener 10 smaller, the fins 24 will be

, less readily flexed and will prevent the fastener 10

30 from being withdrawn from the hole. Of coursé, by
increasihg the thickness of the fins 24, the removal
force will be increased, as thicker f£ins 24 will be
stiffer and less likely to flex.

Finally, by decreasing angle 44 (the acuteness

35 of the removal leading gdge 42 of the fins), the
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contrast therewith. Figure 4 shows a first
alternate embodiment of the spiral flex tree
fastener 50 having only six, as opposed to eight,
flexible fins 52 on each side of flattened shank 54.
Flexible fins 52 may be observed to be at a smaller
oblique angle with respect to the axis of fastener
50 than was the case in Figure 1.

Figure 5 is a cross section of fastener 50
taken as indicated by line 5-5 in Figure 4. The

- removal leading'edge 56 of fins 52 may be seen to be

20

25

30

35

straight, as opposed to the curved removal leading
edges 42 shown in Figure 3.

Figure 6 shows a second alternate embodéhent of
the spiral flex tree fastener 60. Like the
embodiment shown in Figure 1, fastener 60- has eighi
flexible fins 62 on flattened shank 64 set at an
oblique angle. '

Figure 7 is a cross section of fastener 60

taken as indicated by line 7-7 in Figure 6. The

shape of fins 62 is substantially identical to that
of fins 52 in Figure S, except that removal leading
edge 66 makes a smaller angle with flattened shank

64 than removal leading edge 56 does with flattened
shank 54.

The fasteners of the present invention may be
used in place of most so-called Christmas-tree
fasteners because of its versatility. It is
intended for applications with wide'panel thickness
variation, especially where overdrive is a problem



35 the axis of the fastener. As a consequence, even 7 when the
fastener 10 is inserted into a hole through a thin panel, sonme of
flexible fins 24 will always be flexed against the walls thereof.
feature of the present fastener 10 ensures that it 5 will not rattle or

rotate, once it has been inserted into a hole of appropriate size.
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as the flexible fins 24 have oblique g&ientatiOns on the fl attened shank
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fasteners may be used to attach door panels and
interior trim, or as a fastener for brake and fuel
line clips. They can also be used in spiral-weld
applications, where tree fasteners are curreq}ly
used, as well as in many other applications.

The present fasteners may be injection molded
from any of the polymeric resin, or plastic,
materials commonly used for the manufacture of tree
fasteners by those of ordinary skill in the art.
Nylon is but one example of a suitable material.

In summary, the present spiral flex tree
fasteners, so-called because the oblique orientation
of the flexible fins is suggestive of spifals about
the shank, have as advantages: a smooth, non-
incremental installation; low insertion and high
retention forces; the ability to be customized to
meet the specific needs of an application; - '
reusability; no overdrive required; tight fit in all
panel thicknesses without rattle or rotation;
robustness; ease in manufacture and tooling; low
cost; self-centering; and consistency.

Modifications to the present fasteners would be
obvious to those of ordinary skill in the art, but
would not bring the fastener so modified beyond the
scope of the claims to follow.

ol e, - and nmakes it
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wi dt h neasured t hereacross between opposite corners 30, that width being__
substantially equal to the 20 di aneter of the hole, indicated by circle
32, in which fastener 10 is to be used. Flanges 22, whi #ﬂ"‘ﬂﬂﬂ&l“ﬂﬂlll‘&ﬂﬂs
in the cross section, have tips 34 which are separated by
the same anount. In this light, it may neadily be 25 appréciatel that"
flanges 22 provide fastener 10 with the capacity to remain centered within
a hole having substantially the sane dianeter as circle 32. Referring to

the flexible fins 24, it will be noted that portions 28 lie outside the
circunference 30 of circle 32. This characteristic of flexible fins 24,

and porti oWhat3s Olsioesf Is: provi de spiral flex tree fastener 10 with the
ability to remain fixed in a hole having a dianmeter substantially equal to
that of circle 32 without rotating or rattling. 8 Referring back to

Figure 1, the flexible fins
1. A spiral flex tree fastener for removable insertion into a hole in a panel, said
fastener comprising:

a head;
an elongated shank having an axis and extending axially from said
head; and

a plurality of flexible fins on said elongated shank, said flexible fins
being disposed axially along said elongated shank at an oblique angle
with respect to said axis, each of said flexible fins having a portion
ektending from said axis a distance greater than that separating an
edge of said hole from said axis, so that, when said fastener is
inserted in said hole, said flexible fins may flex against the walls
thereof to hold said fastener therein.

2. A spiral flex tree fastener as claimed in claim 1 wherein said flexible fins are
parallel to one another.

3. A spiral flex tree fastener as claimed in claim 1 wherein each of said flexible
fins has an upper end and a lower end, said upper end being closer to said
head than said lower end, and wherein said portion of each of said flexible
fins extending from said axis a distance greater than that separating an edge
of said hole from said axis in closer to said upper end than to said lower end.

4, A spiral flex tree fastener as claimed in claim 1 wherein said elongated shank
has two sides, and wherein said plurality of flexible fins is disposed axially
along one of said two sides of said elongated shank.



24 are included in sufficient nunber and spacing that there will always be
a set of fins flexed inside the hole to di scourage rattle, rotation and 5

renoval. The relative spacing of the flexible fins 24 a

tight fit in panels of many thicknesses.. This and the rmnmﬂmrm uurlmli
of the fins elimnate the need for a col | apsi bl e head i n the¢shapet ofs an
unbrella, which can add significant 10 13 cost to a fastener. The shank 20,
as noted above, is designed to keep the fastener 10 centered in a hole,

t hereby maxi m zing and controlling the contact nmade by the flexible fins 24
wth the wal | thereof to irrprove 15 retention The insertion force and

r enoval rce f t.h r 10 may r.edet.er ar. Jn its sign
par amet er 3n1°’ % g”ﬁ?ﬂ‘&r?é G@H‘Pc“i g‘tﬂﬁg X%‘H ? fecon
lbnsergl ?R for cPg lurlr‘fﬁﬂQ{ OfTﬂBﬂibl@ﬁn‘sbsﬁ? seeoind pﬂ&?ﬁ@ bémtglcﬁspdsbg axidlby along: X;end
eyon e cir en e for, |c e, fastener i s e
and thus int er&@r%’iﬁf Fﬁe%?ﬁ&s ©f Spidg On%Qd atan oblique angle w?tTl
respect to said axis, each of said flexible fins of said second plurality having
a portion extending from said axis a distance greater than that separating an
edge of said hole from said axis, so that, when said fastener is inserted in
said hole, said flexible fins may flex against the walls thereof to hold said
fastener therein.

6. A spiral flex tree fastener as claimed in claim 4 wherein said elongated shank
has a flattened cross section.



" bearing on the |nsert|on force. 25 Reduci ng angle 36 (the oblique
angl e made by the flexible fins 24 with'the axis of the fasffener T

. provides nore lead-in and allows the fins 24 to flex nore eé‘ W'§Sﬁﬁr@BEEN’

| owering insertion force. Al so, by reducing the thickness o the R

30 insertion force will be lowered as thin fins 24 wll flex nore easilTy.

Finally, by increasing angle 38 (the acuteness of the edge 40 of the fins

24), the fins 24 will be forced to flex in the radial direction—9—+t—

shoul d be understood that, during insertion, flexible fins aﬁnsaae%tsmageeem laced '

conpletely through the hole will be rel eased fromerX| ng an

a plane condition on the underside of .the panel. Referri FHHM\}"’W, m

Figure 3, the insertion | eading edge 41 nakes cont act with th

hol'e far fromflattened shaft 20. This ensures that, upon -

T

W=

44

..38

24

.../20




insertion, the fins 24 will be flexed readily to permt the relatlvely easy

i nsertion of the fastener 10 10 thereunto.- I n contrast, q}wg Vi Eﬁﬁ@w
= BEEN
LAGED

]

| eadi ng edge 42 of fin 24 nakes contact with the walls of t e
being drawn out frominside the panel, close to the flatte

This will inhibit the flexing 15 of the fins 24 upon w thdrawal, and Wl

I ncrease the retention force. It should be noted, in passing—that—the
renoval | eading edge 42, as shown in Fi 3, may be a segne

Several ot her ?act grs will increase theg20 re%/ent i on fgr cie“ls"ﬁ %ascéee"ke ]aced
before, by increasing the ambunt by which portions 28 of er

ext end beyond the circunference of a hole for which the fast

designed, greater interference will be..provided and the reanaI forces

wll 25 i ncrease. By decreasing angle 36, that is, by naking the oblique
angl e made by the flexible fins 24 with the axis of the fastener 10

smaller, the fins 24 mAII be less readily flexed and will prevent the
fastener 10
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.30 frombeing withdrawn fromthe hole. O course, by increasing the :
t hi ckness of the fins 24, the renoval force will be increaseff,as thrcker— = -
fins 24 will be stiffer and less likely to flex. Finally, byEd%ﬂ?%‘%%E%ASBEEN
*angl e 44 (the acuteness 35 of the renoval |eading edge 42 of _th i ED_ )
t he 10 fins 24 will be prevented fromflexing maki ng renoval nore '
difficult. Turning now to Figures 4 through 7, these show two alternate -~
enbodi nents which will be described to 5 the extent that tti“%gSl%ietfl-I egeef om o4
that shown in Figures 1 through 3 for the purpose of drawin B R
therewith. Figure 4 shows a first alternate enbodi nent of tqmuﬂm Uﬁf HH
tree fastener 50 having only six, as opposed to eight, 10

52 on each side of flattened shank 54. Flexible fins 52 nay be observed to
be at a snmaller oblique angle with respect to the axis of fastener

10




. 50 than was the case in Figure 1. Figure 5 is a cross section of fastener

50 15 ', taken as indicated by line 5-5 in Figure 4. The r |
edge 56 of fins 52 may be seen to be straight, as opposed ”ﬂ%ﬁéﬁéﬁ?@é BEEN
« renoval |eading edges 42 shown in Figure 3. Figure 6 shomsgn Secoh
al ternate enbodi nent of 20 the spiral flex tree fastener L|ke t he
enbodi nent shown in Figure 1, fastener 60 has eight erX|bIe fl—-‘BZ'on
flattened shank 64 set at an oblique angle. Figure 7 is a Wﬁﬁtﬁaﬂeﬂmkpﬁéed

e ——

fastener 60 25 taken as indicated by line.-7-7 in Figure 6

fins 62 is substantially identical to that of fins 52 in H

that renoval |eading edge 66 nakes a smaller angle with flattened s an

t han renoval |eading edge 56 does with flattened 30 shank 54. The
fasteners of the present invention may.-be used in place of nost so-called
Christmas-tree fasteners because of its versatility. It is intended for
applications with wi de panel thickness 50 '




constraints, or where the higher insertion forces needed fof ©WErSHARTEHAS BEEN
. undesirable. In the autonotive industry, the present 5 fastgners RByLAGED
used to attach door panels and interior trim or as a fastemer for brake ——=
and fuel line clips. They can also be used in spiral-weld _applications,

-

where tree fasteners are currently used, as well as in many other T
applications. 10 The present fasteners may be inj ectTWhmHabdﬂeﬂRﬁm:ed

any of the polyneric resin, or plastic, materials commonly u
manuf acture of tree fasteners by those of ordinary skill in

I's but one exanple of a suitable material. 15 In summary, the
present spiral flex tree fasteners, so-called because the oblique
orientation of the-fiexible fins is suggestive of spirals about the shank,
have as advantages:. a snooth, non-

«+ 35 vari ation, especially where overdrive is a problem gu%:*u “““““




increnental installation; lowinsertion and high 20 _retention forces; the
abjlity to be customi zed fo neet the speéific needs of an Foati-en
reusability; no overdrive required; tight fit in all panel” EHWEBTSHAS BEEN
W thout rattle or rotation; robustness; ease in manufactufle_andREBLACED;

| ow 25 cost; self-centering; and consistency. Mdifications to the

present fasteners would be obvious to those of ordinary skitt—na-the—-art— -
but woul d not bring the fastener so nodified beyond the SCQEESQJetIIIJ}%eQR%HQ&d |

to foll ow 12 What Is Clained Is: 1. . Aspiral flex tree
renovabl e insertion into a hole in a panel, said fastener c Eﬂl n"
head; an el ongated shank having an axis and extendi ng axi all

head; and a plurality of flexible fins on said el ongated shank, said
flexible fins '

Sy




" bei ng disposed axially along said el ongated shank at an obli ANy e Wt
respect to said axis, each of said flexible fins having a p tﬂk%qufhﬁﬁﬁdﬁcm

fromsaid axis a distance greater than that separating an edg_eo_f_ffﬁ:ﬁ Jole
fromsaid axis, so that, when said fastener is insertedin-sa-d-hole —said

flexible fins may flex against the walls thereof to hol dys ﬂegtﬁaaﬁt'e er cgd
iyt

t herein. 2. A spiral flex tree fastener as clainedijin
said flexible fins are paral t 3. ‘A S mq"

fastener as clainmed in clai %LE&A%E}Q{]ERQQ%E&(N@& d flexi S
upper end anAlzstraet o 1€ D s ePPRir&nd being closer to said head than -
said | ower end, a erejn.said portiron of each of sajd flexiple fins "
ext endi ng from sa% %gﬁgja 4 %eg}r%s&f%?erf%t?%? RRtHT NP an edge of
sai d hol e fr@ncempPRent to x|pamel thy shgerppm b tdaole -said | ower .
end. 4. A St I t S i |8, cl ai . Wher ei:n;_sai

el ongat ed shap'r?% hizaseé m‘g%es%éci%g,ﬁ%%d;\?vﬁ%?% n%%i?%i%l%ﬁ%&“ﬁ exi bl'é€fins
i s di sposed ¥y Ahprebren And frding 1 descotical dreunderdt ed shank.

13 5. A Spdiile | Cind N1Gad AARLTans S ATshd S O Adiuford ur ther .
conprising a _secon I u};aléta/ of fi exibl'e fi nE, sai d secon lurality being
di sposed axi :fr’f’ys’al ea aturally being of greater diameter .

than shank and point. The point has a maximum
diameter substantially equal to the hole into which
the fastener may be inserted. The shank is
10 flattened, has two sides and a flange running
axially along each of the two sides. The shank has
a diagonally measured width equivalent to the
maximum diameter of the point and merges smoothly
thereinto, and the flanges ensure that the fastener
15 remains centered in the appropriately sized hole
into which it may be inserted. On each side of the
shank are a plurality of flexible fins set at an
oblique angle with respect to the axis of the
fastener. A portion of each fin extends radially
20 outward from the axis of the shank beyond the radial
‘extent of the conical rounded point. The fins flex
against the walls of the appropriately sized hole,
securing the fastener therein, and are shaped to
make its nondestructive withdrawal, if desired or
25 necessary, possible but more difficult to effect
than its original insertion. '




the other of said two si des of sald elongated shank at anmesi e —ang o=

with respect’ to said axis, each of said flexible fins. of ieaEPunmEMENTSHELT

pkurality having a portion extending fromsaid axis a d|5|ance gﬁg?lﬁﬁhkﬁﬂ
that separating an edge of said hole fron1sa|d axis, so tlfnmemm ..

- fastener is inserted in . said hole, s fl exible fins may —Hex

wal-ls thereof to hold said fastener t rein. 6. A spiral flex tree
fastener as clained in claim4 wherein said el ongated shank has a flattenedg
Cross sectlon ' TH S SHEET HAS BEEN REPLACED ThIS Sheet Has Been R [err]

- Terr] " Thi s- Sheet - Has Be

B ou \'4 ion

5 The present invention is directed towardlthe
fastener art and, more particularly, to a fastener
‘of the type generally referred to as a *push-in" or
"drive" fastener. |

'2. Description of the Prioxr Art .
10 "Pugsh-in" or "drive" fasteners of a variety of
' types and styles are well known in the art.
Typically, they are arranged to be driven axially
into preformed openings in a work piece and to
engage therein by virtue of laterally extending
.15 flexible tabs or wing-like members. The work piece
may be a panel'of some sort, the fastener being used'.
in the case to secure another ‘panel, or strip of '
molding or the like, thereto. .
Fasteners of this variety are often referred to
- 20 as tree fasteners because the flexible tabs or wing-
like members extend outwardly from a shank as
branches do from the trunk of a tree.
Oongoing problems with such fasteners include
the relationship between the installation or
25 insertion forces and'the'remoVal forces. Ideally,
it would be desirable in many situations to have a
design wherein the insertion forces are extremely
low and the removal forces extremely high. In many
prior art designs, these forces are nearly equal. _
30 Attempte to reduce the forces resisting installation
while increasing the;-forces reeieting removal have '
typically involved changing the -shape* Of. the tabs,
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Repl-aced SPI RAL FLEX TREE FASTENER Abstract of the Disclosurle ﬁgspft&lﬁﬂRd@Sﬁf
-tr ee faSt ener for use I n Securl ng a Corrponent to a pan6| by | Rg Y asyxessssdesntpareiraetens

_ [ 0 0 M Y il o A
a hole provided therein has a head, and_& shank extending axially therefrom
. and ending in a conical rounded 5 point. The head shank and point share a -

. conmon ' o ' :




-axis, the head naturally being of greater dianeter than shgn n

The poi it has.a maxi num di aneter substantially equal to th ﬁ%ﬁ%ﬁbéﬁ@#ﬂhﬁﬁg T_
t he fastener may be inserted. The shank is 10 flatteneg, phas 1&5&#%@&55
“and a flange running axially along each of the two sides. Jhe SHanK WIS 3 """
di agonal | y neasured wi dth equival ent to_}he nmaxi num di.ameter of the point
~and merges snmoothly thereinto, and the flanges ensure that the fastener 15
remains centered in the appropriately sized hole into which it may be
~inserted. On each side of the shank are a plurality of flexible.fins set at
an oblique angle with respect to the axis of the fastener. A portion of
each fin extends radially 20 outward fromthe axis of the shank beyond
the radial extent of the conical rounded point. The fins flex against the:
wal'ls of the appropriately sized hole, securing the fastener therein, and
are shaped to nake its nondestructive withdrawal, if desired or 25
necessary, possible but nore difficult to effect than itqcpriginal

‘insertion. o . o _
| 28 4 /




REPLACEMENT SHEET Date: 15 MAR 1996 1 Spiral Flex Tree Faft r - Q |
of the <l nvention 1. Field of The Invention 5 The ré§51ﬁ42ﬁ§§§ﬁ?5§97
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is directed toward the fastener art and, nore particularl

. o)
<~ of the type generally referred to as a "push-i.n" or "driv,"Dﬁ%ﬁfbnér
Description of the Prior Art 10 APpush-in" or. "drive" fasteners of a
~variety of types and styles are well known in the art. Typically, they are
~arranged to be driven axially into preforned openings in a work piece and
to engage therein by virtue of laterally extending 15 flexible tabs or
wi ng-li ke menbers. The work piece may be a-panel of sone sort, the
- fastener being used in the case to secure anot her. panel,. or strip of
'nDIdlng or the like, thereto.




Fasteners of .this variety are often referred to 20 as trge=H

' B m———
because the fl-exible tabs or wing- |ike nenbers extend out {{eRERLACGEMENGSHEET

- shank as branches db fromthe trunk of a tree. Ongoi ng propl ens \Mltwmm
fasteners include the relationship between the installatiof Rate 2525 LENY WV
insertion forces and the renoval forces.s ldeally, it woul _
many situations to have a design wherein the . insertion forces are extrenely
| ow and the renmoval forces extrenely high. In many prior art designs, these
forces are nearly equal. 30 Attenpts to reduce the forces resisting
“installation while increasing the force resisting renoval have typically

i nvol ved changi ng t he shape of the tabs, REPLACEMENT SHEET Date: 15 MAR
1996 12 [err] 26 - o : o : :
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fastener for use in securing a conponent I%L %y in tha ,J%Rm .
hol e, having a head, and a shank extendi ng_axLal = 4%&& ,
‘a conical rounded point. On each side of the shank are a pI urality of i

flexible f % an obli que angle with respect to the axis of the.
f ast ener. %ﬂ‘of each fin extends radially outward from.the axis of
"the shank beyond.the radial extend of the conical rounded point. The fins
- flex against the walls of the hole, securing the fastener and are shaped to
make i t s rBPRALIFLEXy#REE FASITBENER)ossi bl e but nore difficult to effect
than its original insertion. This Sheet Has Been Replaced Figure 'l _
A spiral flex tree fastener for use in sécuring a component to a panel by |
insertion into a hole, having a head, and a shaﬁk'cxtendi_ng axially therefrom and
‘ending in a conical rounded point. On each side of the shank are a plurality of
flexible fins set at an oblique angle with respect to the axis of the fastener. A
portion of each fin extends radially outward from the axis of the shank beyond the
radial extend of the conical rounded point. The fins flex against the walls of the
~ hole, securing the fastener and are shaped to make its nondestructive withdrawal,

possible but more difficult to effect than its original insertion.

This Sheet Has Been Replaced
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REPLACENENT SHEET Date 08 AUG 1996 ABSTRACT SPIM_ FLEX T )
spirdl flex tree fastener (10) for use in securing:a _conpo eﬁFP't’bc%“E?ﬁe’ﬁE T

by insertion into a hole, having a head (12), and a shank 20) ex e&cﬂb‘ﬁ;m
axially therefromand ending in a conical rounded point (2§): ®r--eachside

of the shank izoz are a plurality of flexible fins (24) setat an oblrque

angl-e w to the axis of the fastener. A portion of '.,_ach fin
extends radially outward fromthe axis of the shank beyond the. adi al
extend of the conical rounded point. The fins (24) flex agai st \he vval S

~of the h egHid and are shaped to nmake its i
nondest rg%m m%mﬁ f‘%i@@% but nor e de ficult to effect t han its

original insertion. Figure 1 \\
A spiral flex tree fastener (10) for use in securing a component to a panel by insertion into a N
hole, having a head (12), and a shank (20) extending axially therefrom and ending in a conical o
rounded point (26). On each side of the shank (20) are a plurality of flexible fins (24) set at an
oblique angle with respect to the axis of the fastener. A portion of each fin extends radially
outward from the axis of the shank beyond the radial extend of the conical rounded point. The
fins (24) flex against the walls of the hole, securing the fastener and are shaped to make its
nondestructive withdrawal, possible but more difficult to effect than its original insertion.

Figure 1




