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(57) ABSTRACT 

A fastener having a head and a cylindrical shank, the shank 
having a ?rst set of opposed Wings extending from tWo 
opposed longitudinally extending segments and a second set 
of opposed Wings extending from the tWo other opposed 
longitudinally extending segrnents. Wings in opposing seg 
rnents are identical. Wings in the ?rst set have a larger radial 
diameter than Wings in the second set. Wings in adjacent 
segments are offset a distance longitudinally. There is a 
longitudinally extending spacing betWeen one radial edge of 
each Wing in the ?rst set and one radial edge of each Wing 
in the second set. Each of the Wings in the second set has a 
?attened portion on a distal edge that extends to a radial 
edge. The fastener is particularly useful for maintaining a 
high ratio of disengage force to engage force over a range of 
aperture siZes, shapes, and panel thicknesses. 
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TREE FASTENER 

TECHNICAL FIELD 

[0001] The present invention relates to tree fasteners use 
ful for fastening items to sheet metal, panels, and similar 
structures. 

BACKGROUND OF THE INVENTION 

[0002] Tree fasteners With radially extending Wings or 
branches for insertion into apertures in sheet metal, panels, 
and other similar structures are knoWn in the prior art. 
Typically, tree fasteners are arranged to be driven axially 
into preformed openings in a sheet metal or other panel and 
to engage the surface near the opening on the opposing side 
of the structure by virtue of radially extending ?exible tabs 
or Wing-like members. Fasteners of this variety are often 
referred to as ?r tree fasteners because of the shape of the 
fastener. Fasteners of this type have ?exible tabs or Wing 
like members that extend outWardly from a shank as 
branches do from the trunk of a tree. They are also some 
times referred to as plastic drive fasteners. 

[0003] A tree fastener With split Wings is described in 
Meyer, US. Pat. No. 5,907,891. Aplastic drive fastener With 
Wings designed to increase the force required for removal 
from apertures is described in Chisholm et al., US. Pat. No. 
4,728,238. Aplastic drive fastener having axially offset Wing 
elements is described in LeWis, US. Pat. No. 5,306,098. 

[0004] A ?r tree fastener may be used to secure one panel 
to another panel. Additionally, a ?r tree fastener may be an 
integral part of a cable tie that is used to secure a Wiring 
harness to an automotive panel. There are many other 
possible applications. 
[0005] For many applications it is desirable to have a loW 
insertion force When installing the fastener into an aperture 
of a structure and to have a high disengage force for 
removal. It is advantageous to many manufacturers, suppli 
ers, and users for the fastener to perform over a broad range 
of aperture siZes, shapes, and panel thicknesses. It is also 
desirable in applications subject to vibration, such as 
machinery, or vehicles of all kinds, to have the fastener ?t 
snugly into an aperture to resist the vibration and minimiZe 
rattling noise. 

[0006] Tree fasteners knoWn in the prior art generally 
provide acceptable performance characteristics When 
applied to a narroW range of aperture siZes, shapes, and 
panel thicknesses. Outside of this range of application, 
performance, such as the force required to engage and/or 
disengage the fastener, can signi?cantly change. 

[0007] There are no universally accepted standards for 
aperture siZe or shape or panel thickness. Fastener producers 
and merchants must carry a large variety of fasteners and 
large number of fastener part numbers to accommodate the 
Wide range of applications. Signi?cant costs are incurred by 
manufacturers, merchants, and users as a result of having to 
manage each additional part number. These costs include, 
but are not limited to, costs for designing, producing, 
inventorying, tracking, and accounting for each additional 
part number. 

SUMMARY OF THE INVENTION 

[0008] The present invention relates to a universal tree 
fastener that can ?t and function over a range of aperture 
diameter, shape, and thickness applications. 
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[0009] These and other advantages are achieved by pro 
viding a tree fastener Wherein a cylindrical shank vertically 
extends from a base and Wings radially extend from the 
shank in longitudinally extending segments or columns. The 
Wings extending from tWo of the opposing segments are 
smaller than Wings extending from tWo other opposing 
segments. Multiple opposing sets of Wings With different 
radial dimensions enable the present invention to function 
over a broad range of aperture siZes and shapes. 

[0010] Advantages are also achieved by providing a fas 
tener Wherein Wings extend from the shank in longitudinally 
extending segments or columns. The invention alloWs free 
?exing of the Wings and prevents Wing interference as the 
fastener is inserted into an aperture of a structure. 

[0011] Furthermore, the invention enables a fastener to be 
installed With relatively loW force While maintaining a high 
disengage force, and a high ratio betWeen disengage force to 
engage force over a range of aperture siZes and shapes and 
panel thicknesses. The fastener also provides resistance to 
vibration and rattling over a range of aperture siZes and 
shapes and panel thicknesses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The present invention Will noW be described, by 
Way of example, With reference to the accompanying draW 
ings, in Which: 

[0013] FIG. 1 is a perspective vieW of the fastener of the 
present invention; 

[0014] FIG. 2 is a cross-section vieW of the fastener of the 
present invention taken along line 2-2 vieWing in the direc 
tion of the arroWs in FIG. 3; and 

[0015] FIG. 3 is a top plan vieW of the fastener of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0016] Referring to the ?gures Wherein like numerals refer 
to like elements throughout the several vieWs, FIG. 1 is a 
perspective vieW of the fastener 10 of the present invention. 
The fastener 10 is formed of a molded plastic or a similar 
material. As shoWn in FIGS. 1-3, the fastener 10 includes a 
base 12 and a shank 14 (shoWn in FIG. 2). While the present 
invention shoWs the base 12 as being an integral part of a 
cable tie 16, it should be recogniZed by those skilled in the 
art that this is merely one example of a base form. Such a 
fastener, as contemplated by the present invention, can have 
a base comprised of a single head such as a dome, or it may 
include a multiplicity of axially spaced heads of the type 
normally used to fasten trim panels to automotive door 
interiors, not shoWn. 

[0017] As shoWn in FIGS. 2 and 3, the shank 14 is 
generally cylindrical in shape, having a longitudinal axis 18 
extending vertically aWay from the base 12 and a longitu 
dinal surface 20 extending radially from the longitudinal 
axis 18. It Will be appreciated that the shank can have other 
shapes. For example, the cross-section may also be oval, 
elliptical, or polygonal. The longitudinal surface 20 is com 
prised of four diametrically opposing longitudinally extend 
ing segments 20a,b,c,d, from Which four corresponding 
columns of Wings extend, each segment 20a,b,c,a' extending 
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the length of the longitudinal surface 20. It Will be appre 
ciated that the advantages of the present invention may also 
be achieved With more or less than four columns of Wings. 

[0018] Extending radially outWard from each of a ?rst pair 
of opposing segments 20a, 20b and angled toWard the base 
12 are a plurality of axially spaced ?exible, resilient ?rst 
Wings 22 extending a ?rst radial distance 24 from the 
longitudinal axis 18 and having an axial spacing 26 betWeen 
adjacent ?rst Wings 22. Extending radially outWard from 
each of the second pair of opposing segments 20c, 20d and 
angled toWard the base 12 are a plurality of axially spaced 
?exible, resilient second Wings 28 extending a second radial 
distance 30 from the longitudinal axis 18 that is less than the 
?rst radial distance 24 and having an axial spacing 26 
betWeen adjacent second Wings 28. 

[0019] Each of the ?rst Wings 22 are axially offset an axial 
offset distance 32 relative to each of the corresponding 
second Wings 28. In the preferred embodiment the axial 
offset distance 32 is half of the axial spacing 26. TWo 
opposing slots 34a,b extend longitudinally outside the lon 
gitudinal surface 20 of the shank 14 betWeen adjacent sets of 
?rst and second Wings 22,28. This provides a gap betWeen 
a radial edge 42 of each ?rst Wing 22 and a ?rst radial edge 
44 of each corresponding second Wing 28. Each of the 
second Wings 28 has a distal edge 38 that is eccentric With 
respect to the longitudinal axis 18 of the shank 14. In the 
preferred embodiment, each of the second Wings 28 has a 
?attened portion 36 on the distal edge 38 of the second Wing 
28 that extends to a second radial edge 46 of the second Wing 
28. 

[0020] The nose portion 40 is illustrated in the present 
embodiment as a rounded arroW shaped member that 
extends vertically from the end of the shank 14. 

[0021] It Will be appreciated that the advantages of the 
fastener of the present invention can also be achieved With 
variations of the design described above. For example, 
Where tWo identical opposing Wings are shoWn With offset 
adjacent Wings, the tWo opposing Wings can essentially be 
replaced by one Wing having tWo large slots. There can also 
be variations in the slots 34 and ?attened portion 36 on the 
distal edge 38 of the second Wings 28 that still permit free 
?exing of the Wings and prevent Wing interference as a 
fastener is inserted into an aperture of a structure. In 
addition, some of the advantages may be achieved if the 
features described above are embodied on a subset of the 
fastener. For example, advantages can be achieved if fea 
tures described above are embodied in an axially extending 
span of the shank and the Wings that extend therefrom. The 
axially extending span may, for example, extend the distance 
represented by an axial spacing 26 or a plurality of axial 
spacings. 

[0022] This invention has been described With reference to 
the preferred embodiment and modi?cations thereto. Further 
modi?cations and alterations may occur to others upon 
reading and understanding the speci?cation. It is intended to 
include all such modi?cations and alterations insofar as they 
come Within the scope of the invention. For example, one 
skilled in the art Would realiZe that Where a rounded arroW 
shaped nose portion 40 is illustrated, the nose portion can 
also be rounded, pointed, or some other con?guration. The 
shank 14 can also be blunt at the end. 
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Having thus described the invention, it is claimed: 
1. A fastener comprising: 

a shank, having an axis, extending from a base; 

a ?rst set of Wings extending outWard from said shank a 
?rst distance from said axis; 

a second set of Wings extending outWard from said shank 
a second distance from said axis; 

Wherein said ?rst distance being greater than said second 
distance. 

2. The fastener as in claim 1, Wherein said shank is 
generally cylindrical. 

3. The fastener as in claim 2, Wherein at least one Wing 
from said second set of Wings has a ?attened portion on a 
distal edge that extends to a radial edge. 

4. A fastener comprising: 

a shank, having a longitudinal axis, extending from a 
base; and 

a plurality of Wings extending outWard from said shank, 
each of said Wings having a distal edge, said distal edge 
on at least one of said Wings being eccentric relative to 
said shank. 

5. The fastener as in claim 4 further comprising: 

a slot extending axially betWeen at least one pair of 
adjacent Wings. 

6. A fastener comprising: 

a shank having a longitudinal axis extending vertically 
from a base; 

a ?rst set of Wings extending outWard a ?rst radial 
distance from a ?rst and a second longitudinal segment 
of said shank, adjacent Wings Within each of said ?rst 
and second segments being spaced a distance apart; and 

a second set of Wings extending outWard a second radial 
distance from a third and a fourth longitudinal segment 
of said shank, adjacent Wings Within each of said third 
and fourth segments being spaced a distance apart, said 
?rst radial distance being greater than said second 
radial distance. 

7. The fastener as in claim 6 Wherein: 

each pair of said adjacent Wings Within each of said ?rst 
and second segments being spaced generally an equal 
axial distance apart; and 

each pair of said adjacent Wings Within each of said third 
and fourth segments being spaced generally an equal 
axial distance apart. 

8. The fastener as in claim 7 Wherein: 

said ?rst set of opposing Wings is shifted axially from said 
second set of opposing Wings. 

9. The fastener as in claim 8 Wherein: 

a radial edge on at least one of said Wings in said ?rst set 
of opposing Wings and a radial edge on at least one of 
said Wings in said second set of opposing Wings being 
spaced a circumferential distance apart 

10. The fastener as in claim 9 Wherein: 

each of said second Wings from said second set of 
opposing Wings having a ?attened portion on a distal 
edge that extends to a radial edge. 
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11. The fastener as in claim 6 Wherein: 

said ?rst set of opposing Wings is shifted axially from said 
second set of opposing Wings. 

12. The fastener as in claim 6 Wherein: 

a radial edge on at least one of said Wings in said ?rst set 
of opposing Wings and a radial edge on at least one of 
said Wings in said second set of opposing Wings being 
spaced a circumferential distance apart. 

13. The fastener as in claim 6 Wherein: 

each of said second Wings from said second set of 
opposing Wings having a ?attened portion on a distal 
edge that extends to a radial edge. 

14. The fastener as in claim 6 Wherein said shank is 
generally cylindrical. 

15. A fastener comprising: 

a shank, extending longitudinally from a base; and 

a plurality of Wings extending outward from an axially 
extending span of said shank, Wherein each of said 
Wings extending from a ?rst column of said axially 
extending span having a distal edge extending further 
away from said axis of said shank than a distal edge of 
each of said Wings extending from a second column of 
said axially extending span. 

16. The fastener as in claim 15 Wherein each of said Wings 
extending from said ?rst column of said axially extending 
span are axially offset With respect to each of said Wings 
extending from said second column of said axially extending 
span. 
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17. The fastener as in claim 15 Wherein the distal edge on 
at least one of said plurality of Wings extending outward 
from said axially extending span of said shank is eccentric 
With respect to said longitudinal axis. 

18. The fastener as in claim 15 Wherein each of said Wings 
extending from said ?rst column of said axially extending 
span are spaced a distance from each of said Wings extend 
ing from said second column of said axially extending span. 

19. A fastener comprising: 

a shank, having a longitudinal axis, extending from a 
base; and 

a plurality of Wings extending outward from said shank, 
Wherein at least one of said Wings extending from a 
span of said shank having a distal edge extending a ?rst 
distance from said axis of said shank, at least one of 
said Wings extending from said span extending a sec 
ond distance from said axis of said shank, said ?rst 
distance being greater than said second distance. 

20. The fastener as in claim 19 Wherein said shank is 
generally cylindrical. 

21. The fastener as in claim 20 Wherein the distal edge on 
at least one of said plurality of Wings extending outward 
from said shank is eccentric With respect to said longitudinal 
axis. 


