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This invention in general relates to fastener structures 
adapted to be removably fastened on a material which is 
penetrable by relatively sharp projections, and more par 
ticularly relates to improvements in fastener structures of 
the type disclosed in my US. Patent No. 3,214,816, 
issued Nov. 2, 1965. 
The fasteners of the above patent comprise fastener 

structures adapted to be removably fastened on a ma 
terial with penetrable surface openings. These fasteners 
constitute a base with small, closely spaced, tapered pro 
jections emanating from a face thereof. The projections 
are preferably arranged in transverse, parallel rows and 
are tapered to relatively pointed outer ends. The longi 
tudinal axes of the projections and the shortest sides 
thereof slope, relative to said face, in the same gen 
eral direction and form a unit of sloping, closely 
spaced, penetrating members, adapted to penetrate 
a plurality of closely spaced surface openings of a 
projection-penetrable material. These sloping projections 
become ?rmly seated in material such as textile fabric 
when a pulling force in a direction essentially parallel 
with the face and opposite to the general direction of 
slope of the longitudinal axes and shortest sides of said 
projections on the portion of material penetrated by the 
projections causes this portion of material to be ?rmly 
and deeply seated on the projections and thereby ?rmly 
gripped on the fastener structure under this pulling force. 
The gripped portion of this material is quickly released 
from the projections upon the release of the pulling force. 
The improvements of this invention relate to locking 

devices whereby a'penetrable member such as textile 
fabric remains in gripping engagement with the projec 
tions even on release of the aforesaid pulling force or the 
absence'thereof. This is achieved by providing a fasten 
ing device comprising a base member with at least one 
relatively sharp projection emanating from the face of 
the base member and sloping in a given direction there 
from. A lock pin is provided on the base member. The ‘ 
lock pin has a shank extending transversely through 
the base member and is rotatably journalled therein. The 
lock pin has a relatively sharp tip portion on one end 
portion of the shank. This tip portion is on the same 
side of the face as is said projection or projections. It 
is contiguous to the face and slopes relative to the face 
at an acute angle in the order of l0—60°. 
The lock pin is rotatable to a position wherein the tip 

portion slopes relative to the face of the base member 
in the same general direction as the direction of slope 
of said projection or projections for penetration into a 
projection-penetrable member such as textile fabric, e.g., 
under the same pulling force which seats the projection 
or projections in the textile fabric or the like, and thence 
to a position wherein the tip portion slopes in a direction 
substantially opposite to the general direction of slope 
of the projection or projections. In the latter position, 
the lock pin secures the gripping penetration of the 
projection or projections by preventing the textile ma 
terial or the like to move relative to the projections to a 
position wherein the grip of the projections are released, 
i.e., relative movement in a general direction opposite to 
the slope of the projections. 
The invention is operative with only one projection of 

su?icient size to penetrate and grip the projection-pene 
trablc member and one rotating lock pin. However, it 
is preferred to have at least two projections, and prefer 
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ably a plurality of projections, to assure good gripping 
of material such as textile fabrics and also to provide 
sufficient distribution of the forces of the projections on 
various parts of the penetrated fabric to guard against 
tearing of the latter. In fasteners of the type illustrated 
in my aforesaid patent, the rotatable lock pin can be 
conveniently located in the midst of the group of projec 
tions. 

While it may not be absolutely necessary in some in 
stances or uses of fasteners of this invention to lock the 
rotatable lock pin in its position wherein it secures the 
projection-penetrated material on the projections, it is 
preferred that a releasable locking or holding device he 
provided to hold the rotated lock pin in the latter 
position. This holding or locking device prevents acciden 
tal rotation of the lock pin to a position wherein it no 
longer secures the projection~penetrated material on the 
projections. 
A preferred embodiment of the invention is illustrated 

in the drawing, wherein: 
FIG. 1 is a top perspective view of the preferred em 

bodiment; 
FIG. 2 is a section in fragment taken on section plane 

2--2 of FIG. 1; and 
FIG. 3 .is an end elevation in fragment of the pre 

ferred embodiment. 
Referring to the drawing the fastener 10 comprises a 

base 11 which, as illustrated, is a ?at plate. The base 11, 
however, may be arched or curved transversely and/or 
longitudinally for some uses or applications of the fasten 
ers of the invention. 
A plurality of sloping projections 12 emanate from a 

face of the base 11. The base 11 and projections 12 may 
be made of any suitable material such as synthetic resins 

“ or polymers, metal, etc. In the illustrated embodiment 
the base 11 and projections 12 constitute an integrally 
molded synthetic polymer. In alternative forms, the base 
11 may be metal or synthetic polymer with metal pro 
jections seated therein or both the base and the projec 
tions may be made from a single piece of metal with the 
projections struck out from the base 11 by a stamping or 
other operation. 

In any case, the projections 12 are characterized by 
relatively sharp tips 13 adapted to readily penetrate a 
material such as textile fabric. Their longitudinal axes 
and shortest sides 14 slope relative to the face 15 from 
which they emanate at an acute angle in the order 20-80“ 
whereby the penetrated material tends to work down the 
shortest sides 14 of the projections 12 under a pulling or 
tension force on the material in a direction opposite to 
the general direction of slope of the projections 12 and 
essentially parallel with face 15. 

Under these conditions, the projection-penetrated ma 
terial such as textile fabric tends to remain tightly gripped 
by the projections 12. When the aforesaid pulling or ten 
sion forces are released or are absent, however, the pene 
trated material is readily released from the grip of pro 
jections 12. 

In order to maintain the seating of the projection 12 in 
a textile fabric 16 substantially as illustrated in FIG. 2, 
there is provided a lock pin 17 having a shank 18 extend 
ing transversely through a hole 19' in the base 11. A shank 
18 is rotatably journalled in the hole and has a ?ange or 
ring 20 which bears rotatably against the face 15. 
The end of the shank 18 which is contiguous to the 

face 15 and projections 12 has a sloping, pointed, tip por 
tion 21. The latter slopes relative to the face 15 substan 
tially at the same angle of slope as the slope of the longi 
tudinal axes of the projections 12. It is contemplated, how 
ever, that the angle of slope of the tip portion 21 
relative to the face 15 may be slightly greater than or 
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considerably less than the angle of slope of the longi 
tudinal axes of the projections 12 relative to said face. 
The textile fabric 16 is penetrated by the lock pin 17 and 
the projections 12 with the lock pin positioned as shown 
in full lines in FIG. 2 by relative motion of the textile 
fabric 16 and the fastener 10 in the direction of the ar 
rows shown in FIG. 2. After the fabric 16 is securely 
seated on the projections 12, the lock pin 17 is rotated 
180° to the position shown in dotted lines in FIG. 2. 
The juncture 22 of the end of the shank 18 and the slop 
ing tip portion 21 is preferably slightly above or substan 
tially at the upper surface 23 of the fabric 16 whereby the 
sloping tip portion at this juncture effectively holds the 
fabric 16 down against the projections 12. In tightly 
woven, tightly knitted, and like textile fabrics, the shank 
portion 18 will also assist in holding the fastener on the 
textile fabric by resisting relative motion of the pene~ 
trated textile fabric 16 and the fastener 10 in directions 
opposite to the arrows of FIG. 2. If the latter relative mo 
tion is permitted, the textile fabric 16 may be released 
readily from the projections 12. In some cases, e.g., with 
loosely woven or knitted textiles, the juncture 22 may be 
located advantageously substantially at the face 15. 
As stated aforesaid, the invention is operative with 

only one projection corresponding to the projections 12 
in certain cases where a textile fabric or other penetrable 
material can be gripped and held without tearing by 
a single projection. In the case of multiple projections, as 
illustrated, the lock pin 17 is preferably positioned in the 
midst of the projections whereby its locking function is 
more uniformly distributed among the gripping actions 
of the various projections. More than one lock pin may 
be used, if desired, on a given fastener member. 
The shank 18 and the sloping tip portion 21 constitute 

the essential parts of the lock pin. These parts together " 
with means for holding the shank 18 in rotatable journal 
in the hole 19 constitute the simplest form of the inven 
tion. It is preferred, however, to provide on the opposite 
end of the shank 18 a lever arm 24, formed by bending 
the end ‘portion of the shank at a right angle to the shank, 
for turning the lock pin 17 between locking and unlock 
ing positions. It is also preferred to provide on the sur 
face 25 of the base 11 a lock member for releasably lock 
ing the lock pin 17 in its locking position as shown in 
dotted lines in FIG. 2. The locking device which is il 
lustrated constitutes a hump or ridge 26 on the surface 25 
and having tapered sides 27. The hump or ridge 26 has a 
centrally disposed, longitudinal groove 27 adapted to re 
leasably receive and hold the lever arm 24 when the latter 
is rotated to a position shown in dotted lines in FIG. 2. 
Arm 24 has sufficiently resiliency to bend as it rides 
across the hump or ridge 26. 

It is thought that the invention and its numerous at 
tendant advantages will be fully understood from the 
foregoing description, and it is obvious that numerous 
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changes may be made in the form, construction and ar 
rangement of the several parts without departing from 
the spirit or scope of the invention, or sacri?cing any of 
its attendant advantages, the forms herein disclosed being 
preferred embodiments for the purpose of illustrating 
the invention. 
The invention is hereby claimed as follows: 
1. A fastening device comprising a base member, at 

least one relatively sharp projection emanating from a face 
of said base member and sloping in a given direction 
therefrom, a lock pin having a shank extending trans 
versely through said base member and being rotatably 
journalled therein, and a relatively sharp tip portion on 
one end portion of said shank, said tip portion being on 
the same side of said face as said projection, being con 
tiguous to said face and sloping relative to said face at an 
acute angle, said lock pin being rotatable to a position 
wherein said tip portion slopes relative to said face in the 
same direction as the direction of slope of said projec 
tion and to a position wherein said tip portion slopes in 
a direction substantially opposite to the direction of slope 
of said projection. 

2. A fastening device as claimed in claim 1, wherein a 
plurality of said projections emanate from said face of 
said base member in the form of a group of closely 
spaced, small, tapered, sloping projections, said projec 
tions of said group sloping relative to said face in the 
same general direction and forming a unit of sloping, 
closely spaced, penetrating members adapted to penetrate 
and grip a material with penetrable interstices, and the 
shortest sides of said projections being disposed at an 
acute angle in the order of 20-80“ relative to said face. 

3. A fastening device as claimed in claim 2, wherein 
said hole and said lock pin rotatably journalled therein is 
located in said base member in the midst of said group of 
projections, 

4. A fastening device as claimed in claim 1, and means 
on said base member coacting with said lock pin for re 
leasably holding said lock pin in the last mentioned 
position. 

5. A fastening device as claimed in claim 4, wherein 
the opposite end of said shank has a lever arm extending 
laterally therefrom, and means on the said base member 
coacting with said lever arm for releasably holding said 
lock pin ‘in the last mentioned position. 
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