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HOOK FOR HOOK AND LOOP FASTENERS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to an improved hook for hook and 
loop fasteners and particularly to plastic molded hooks 
intended for use With loW pile loops. The technology of hook 
and loop fasteners is Well knoWn Wherein a fastener com 
prised of tWo separable pile fastening tapes have interen 
gaging piles on their surfaces, one pile have loop-elements 
and the other hook elements, are capable of co-acting to 
form a separable bond. 

Such pile fasteners have found a Wide variety of uses 
Where ease of opening and closing is desirable such as in 
clothing, footWear, home furnishings, medical products, 
automotive fastening and many other industrial situations 
Where detachable or permanent engagement is required. 
US. Pat. No. 3,009,235, US. Pat. No. 3,083,737 and US. 
Pat. No. 3,154,837 disclose various forms of separable pile 
fastener tapes constructed from ?brous forms of synthetic 
polymers such as nylon using basic textile Weaving tech 
niques. Such methods create a base fabric into Which is 
Woven the pile surface capable of engaging to form the 
closure. In more recent times special hook materials have 
been made from plastic molding techniques Wherein the 
hooks are integrally formed With a base strip as the tape is 
being formed. 
US. Pat. No. 3,031,730 describes a closure Wherein a 

surface of burr like elements are exposed on a surface to be 
positively coupled With a fabric. The burr like elements are 
in the form of cast or molded ?exible or plastic hook like 
members. 
US. Pat. No. 3,760,000 to MenZin discloses a hook “eye” 

having a sloping surface Which functions as a cam surface 
for extracting the molded hook from its mold cavity. The 
shank surface has tWo ?at sides of equal dimensions and a 
somewhat larger third side. The shank portion is larger in 
cross section nearer the Web than at the tip of the hook and 
the three ?at side portions of the shank are continuous in 
smooth curves into and throughout the hook portion With the 
shank portion of the three sides laying in the same continu 
ous plane as the corresponding face of the hook portion. US. 
Pat. No. 3,312,583 to Rochlis and US. Pat. No. 3,708,833 
to Ribich describe other embodiments of hooks having 
somewhat tapered shapes. US. Pat. No. 3,913,183 to Brum 
lik describes a self gripping device Wherein the gripping 
elements are particularly adapted for self gripping ?bers and 
the like along the entire length of the ?bers. 
US. Pat. No. 4,894,060 to Nestegard describes a hook 

design for a disposable diaper With an improved hook 
fastener portion Wherein the hook is made by the technique 
of extruding a pro?le and subsequently slitting the pro?le to 
form discrete hooks. The Nestegard patent claims a hook of 
sufficiently small dimensions for engaging With loW cost 
loops, particularly loops created by the nonWoven process. 
The hook shape of the Nestegard patent is considerably 
different than those of the instant invention because of the 
method of making the hooks Wherein one is dependent upon 
a continuous pro?le prior to the cross cutting process. The 
dimensions disclosed and claimed in the Nestegard patent 
are not suf?cient to calculate a displacement volume. 

Even more recently US. Pat. No. 4,984,339 to the inven 
tors of the instant application discloses an improved hook 
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2 
having a pro?le de?ned by an inner, smoothly contoured, 
generally concave face and an outer, generally convex face, 
Wherein the hook tapers smoothly and continuously doWn 
Ward in Width from a sturdy base member to its free end 
Whereby the hook Will not deform to release a loop engaging 
the hook in shear at or beloW the desired applied force. 
While the hooks formed according to these patents posses 

many useful properties and engage With a Wide range of loop 
constructions, they possess the limitations of many other 
prior art hooks in their inability to function effectively With 
very loW pro?le loops constructed With very short individual 
loops. Such loops are especially desirable because of their 
thinness and their loW cost. In some case such loops are 
laminated to thin layers of polyurethane foam to provide a 
resilient base so that hooks can more easily penetrate into the 
body of a pile and thus be more easily surrounded by loops. 
In general, hoWever, such loops do not function Well With 
conventional hook structures. 
One exception to the above described phenomena is the 

so-called mushroom hook. Mushroom hooks are produced 
by a variety of processes. Details of these types of products 
are contained in US. Pat. Nos. 3,138,841, 3,770,359, 4,024, 
003 and 4,290,832. Generally, the steps include creating an 
upstanding ?lament of polypropylene mono?lament and 
melting the top of the mono?lament With heat Which causes 
molten polymer to “melt back” or How doWn the stem in a 
blob Which solidi?es at the terminal end of the ?lament to 
form a mushroom shape head on top of the stem. The 
mushroom head acts as do hooks of conventional hook and 
loop fasteners by entangling With loops to form a bond. 
Because of its small footprint, Which Will be discussed more 
fully beloW, mushroom fasteners are able to engage readily 
With loWer pile loops than other hooks of the hook and loop 
type. HoWever, mushroom products have many disadvan 
tages. They are limited to use of orientated polypropylene 
?bers With associated limitations of that material, such as a 
relatively loW temperature operating range. The mushroom 
heads are easily snapped off their stems giving such products 
very limited life in use, and the mushroom head does not 
have the ?exing capability of a hook shape and therefore the 
only Way a loop can be removed from the head is to rupture 
either the loop or the mushroom head. Other limitations of 
mushroom products are Well knoWn to those in the art. 

SUMMARY OF THE INVENTION 

The present invention contemplates producing a hook 
from the method described in US. Pat. No. 4,794,028 to 
Fischer in Which both the siZe and shape of the hook is 
especially suited to loW level loops. It has been found that 
outstanding and unexpected performance from such hooks 
in loW level loops is possible. It is further realized that the 
selection of the appropriate resin greatly enhances the per 
formance of such hooks. More speci?cally I have found that 
a hook produced With a displacement volume, discussed 
more fully beloW, of less than 6><10_6 cubic inches and 
preferably a displacement volume of less than 4><10_6 cubic 
inches Will provide unusual and outstanding performance 
With a loop of the loWest loop con?guration. Displacement 
volume, as de?ned herein, is the volume of a rectangular 
parallelepiped Which delineate the volume of loop displaced 
When a hook penetrates into the loop to just the point Where 
loops may start to fall into the cavity at the inside of the 
crook of a hook, as Will be more fully appreciated from the 
description beloW. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross section of a hook of a conventional textile 
hoop and loop closure system. 
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FIG. 2 depicts the hook of FIG. 1 as it Would look 
engaging into a deep mat of loops in a standard loop strip of 
a hook and loop closure Where the loop height is great 
relative to the return height of the crook. 

FIG. 3 depicts the hook of FIG. 1 engaging a loW pro?le 
loop Where the return of the crook is greater than the height 
of the loops. 

FIG. 4 is a cross section of a plastic molded hook as 
described in the prior art. 

FIG. 5 depicts the hook of FIG. 4 as it Would look 
engaging into a mat of loops in a standard loop element of 
a hook and loop closure Where the hook is engaged With a 
single loop. 

FIG. 6 depicts the hook of FIG. 1 shoWing the pro?le of 
displacement, or footprint, required When the hook pen 
etrates into a mat of loops to a position equal the height of 
the loops. 

FIG. 7 is the cross section of a mushroom hook shoWing 
the pro?le of displacement. 

FIG. 8 depicts the hook of FIG. 4 shoWing the pro?le of 
displacement. 

FIG. 9 is a cross sectional pro?le of a hook shape of the 
present invention and shoWs the pro?le of displacement for 
that hook. 

FIG. 10 is the cross section of the hook of the present 
invention shoWing the pro?le of displacement. 

FIG. 11 is a three dimensional illustration of the paral 
lelepiped Which is de?ned as the displacement volume. 

FIG. 12 is a graph depicting the relationship betWeen 
shear strength and hook displacement volume for a loW 
pro?le loop. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

NoW referring to FIG. 1, a mono?lament (1) strand is bent 
into a loop shape Which is cut along one side of the loop to 
create the crook(2) of a hook With a residual portion(3) of 
the mono?lament loop separated from the hook end tip(7) of 
the hook to provide a spaced opening(4) suf?cient to permit 
loop(5) to enter and become entangled Within the crook(2). 
In FIG. 6 the dimension “A” of the hook (1) represents the 
dimension of the return, or height of the crook, While “B” 
represents the total height of the hook from its base(6) to the 
top outside of the crook(2). The rectangle “C” of FIG. 6 
represents the footprint of material that penetrates into a 
loop structure When penetration is just suf?cient to position 
tip (7) beloW the top of a loop. FIG. 2 illustrates What 
happens When the hook(1) attempts to penetrate into a mat 
of loops. The top of the hook, having a footprint as shoWn 
in FIG. 6 “C”, pushes aside the loops(5) and continues to 
penetrate into the loop pile until it strikes the base of the 
loop(8). The loops(5), being resilient, spring back and some 
of the loops enter the space(4) provided by cutting the 
mono?lament. The crook of the hook ensnares the loop 
Which is Well Within the interior space(9) formed by the 
mono?lament. In this manner the loop becomes ensnared by 
the hook and When attempting to separate the hook from the 
loop, separation is restrained by the tWo components so 
engaged. To separate the components, the hook must be 
de?ected or opened. While the force to open an individual 
hook is small, a proper hook and loop fastener has a 
sufficient number of hook encounters to require a substantial 
force to separate the strips. 

FIG. 3 shoWs the same hook penetrating a loop strip 
Which has short loops. The loop height(11) of the loW pile 
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4 
type is less than the return of the crook of the hook, 
dimension “A” in FIG. 6. In such cases the loops are 
de?ected as illustrated in FIG. 3 but the penetration of the 
hook is stopped When it strikes the base (8) of the loop strip. 
HoWever, the loops are so short that, regardless of hoW 
resilient they may be and regardless of hoW Well they spring 
back and attempt to enter the space(4) in the hook, their 
height is insuf?cient to permit such to take place. The loops 
are simply unable to get above or around the crook(2) of the 
hook When this condition prevails there is little or no 
engagement betWeen the hook and the loops. 

FIG. 4 shoWs a cross section of a plastic molded hook, 
formed by plastic molding techniques in desired shapes as 
disclosed in US. Pat. No. 4,984,339 assigned to the oWner 
of the instant invention and incorporated by reference 
herein. In this instance the crook(13) is molded into a similar 
shape as the crook of the teXtile mono?lament crook(2). 
HoWever, there is no residual portion(3) to inhibit the 
movement of loop into and under the crook(13) thus pro 
viding a much greater opening (14) than is available from a 
mono?lament teXtile hook. FIG. 5 is the hook of FIG. 4 
engaged With a standard loop. The hook shoWn has all the 
features of the hook disclosed in US. Pat. No. 4,984,339 
Which includes the differential tapered pro?le that results in 
the setting of the yield point of the hook and permits ?eXing 
of the hook during disengagement of the hook from a loop. 
The combination of the special molded hook shape With 
small displacement volumes, as Will be described in more 
detail beloW, provides a novel and especially valuable hook 
fastener for engaging With loW pro?le loops. 
NoW turning to FIGS. 6 through 8. As explained above, 

dimension “A” represents the height of the crook and it is 
essential the hook penetrate into the mat of loops to a depth 
at least greater than the height of the crook so that tip (7) Will 
rest beloW the tops of loops and the loops can spring into the 
space(9) and be ensnared by the hook. If this does not 
happen there can be no engagement. The area of loops that 
must be displaced When the hook penetrates into loops to 
this point is depicted by the rectangle “C” in each of FIGS. 
6, 7, 8, and 9. Rectangle “C” is the cross section of the hook 
along a plane cut through the hook parallel to the base and 
tangent to the point on the hook tip that is nearest the base. 
For eXample, in FIG. 8 the plane is depicted by dashed line 
(18) Which rests parallel to the base (15), is displaced from 
the top of the hook by dimension “A” and displaced from the 
base (15) by dimension “D”. It can be readily seen that 
dimension “D” is equal to “B”—“A”. The area of rectangle 
“C” for any hook Will be in?uenced by several factors. 
Looking to FIG. 9, the plane(18) cuts through the hook such 
that the plane is parallel to the base (15), upon Which the 
hook foundation rests, and intersects the back side of the 
hook at the point(10). Line 20 projects perpendicular to the 
intersecting plane(18) and because plane (18) is parallel to 
the base(15), line (20) is also perpendicular to the base(15). 
If a second line (21) is draWn perpendicular to the plane(18) 
and also tangent to the outermost edge of the hook tip(7), 
line (21) Will be parallel to line (20). The lines described 
de?ne the terminal ends of rectangle “C” (22) and (23). “C” 
represents the area displaced by the hook in penetrating the 
mat of loops, or put another Way the area to Which loops 
must be pushed aside or displaced for penetration to take 
place. If the loops into Which the hooks penetrate are very 
resilient, they Will immediately bend around such a plane 
and close in behind the face of the plane. HoWever, if the 
hook is a solid mass, as in fact it is, the loops simply push 
back against the Walls of the hook. The penetrating hooks 
have in reality a volume and this volume can simply be 
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de?ned as the volume of a parallelepiped encasing the crook 
portion of the hook above the point Where penetration is 
sufficient to enable engagement. FIG. 10 shoWs the position 
of the parallelepiped “E” relative to the entire hook con 
?guration. FIG. 11 shoWs the parallelepiped standing alone. 
The volume of the parallelepiped can be calculated for a 
single hook by taking the area “C” and multiplying by the 
height of the crook “A” Where “E”=“A”><“C”. We have 
de?ned this volume as “displacement volume”. 
We have found this displacement volume is an important 

factor in determining the ability of a hook to engage With 
certain types of loops. When the loop height is very loW, 
hooks of loW displacement volume shoW markedly 
improved performance even though there is more than 
simple loop height to contend With When determining the 
ability of a loop to accept a given hook. 

The folloWing table shoWs displacement volume values 
for a variety of hook types sold by Velcro USA Inc., the 
assignee of the instant application. 

DISPLACEMENT SHEAR IN 
HOOK TYPE VOLUME LOW LOOP 

Standard Tensile 6.0 x 10’6 65-100 
Ultra-Mate 15 style 7.4 x 10’6 3.0-8.0 
Molded 8 style 14 X 10*6 4.0-9.0 
Ultra-Mate 24 style 14 x 10’4 80-130 
Standard Mushroom 1.4 x 10’4 15.0-20.0 
Molded 22 style 1.1 x 10’4 22.0-29.0 

FIG. 12 is a graph depicting the relationship of shear 
strength of hooks to displacement volumes for hooks 
engaged in a loW pro?le loop closure system, loop style 
#3610 sold by Velcro USA Inc. and having loop height of 
approximately 0.040 inches. This is a fraction of standard 
loops such as loop 1000 sold by Velcro USA Inc. Which has 
a loop height of approximately 0.100 inches. Data for the 
graph is taken from the table above to create the plot shoWn 
in FIG. 12. The ordinate of the graph of FIG. 12 shoWs shear 
strength measured as the strength per square inch of closure. 
The abscissa shoWs displacement volume ranging from 
1.1><10_6 to 24x10“6 cubic inches. It is clear from this graph 
that displacement volume dramatically in?uences the ability 
of a hook to perform in the shear mode for this loop design. 
The shear starts to increase at 6x10‘6 and rapidly rises to 
almost double at 4><10_6. For engaging into short ?ne loops 
a hook having a displacement volume of less than 6x10“6 is 
desirable but preferably the displacement volume Will be 
less than 4><10_6. 

These indicators can be very useful in designing neW 
hook shapes for speci?c loop geometries. HoWever, hook 
displacement volume is by no means the only measure to be 
used in evaluating the ease of engagement of a hook in a loW 
pro?le loop even though it is one of the important factors. As 
eXplained earlier the height of the crook itself in?uences the 
displacement volume of any particular hook, but in addition, 
the thickness of the hook has a great effect on the displace 
ment volume. In addition, the general shape of the hook can 
have a major effect on the displacement volume. The hook 
shape of US. Pat. No. 4,984,339 is especially Well suited for 
engagement With loW pro?le loops and the molding process 
for making that hook is easily adjusted to achieve the 
modi?cation of the displacement volume and to produce 
hooks in the preferred range of displacement as disclosed 
herein. For eXample, in FIG. 9 the location of the point(10) 
Where the back side of the hook intercepts the loWer plane 
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6 
de?ning the displacement volume sets the dimension of the 
footprint “C”. If the hook has a very shalloW rearWard slope 
the point of intersection(10) Will be moved rearWard also 
and the displacement volume Will be increased. At the crook 
tip the placement of the hook tip sets the relative position of 
this same loWer plane and the shorter the crook height the 
loWer the displacement volume. It Will be appreciated the 
displacement volume may be adjusted by altering many of 
the dimensions of the hook shape. Such adjustment is easily 
accomplished by the methods disclosed in US. Pat. No. 
4,794,028. 

Heretofore this in?uence of displacement volume on hook 
and loop performance has not been understood. Hook design 
has been a matter of trial and error With little rhyme or 
reason. Hook selection has been primarily a matter of using 
the materials available and little effort has gone into design 
ing hooks With the speci?c geometry to accomplish a 
speci?c type of performance. It has been knoWn that using 
a thicker mono?lament Would result in greater tape separa 
tion forces than Would be the case if ?ner mono?laments 
Were used. The development of mushroom tapes and the siZe 
of the head is merely a matter of accident. The head Was not 
designed With any speci?c shape or siZe intended. 

Understanding of the principles of the engagement prob 
lem in ?ne loW pro?le loops has provided the clue to the 
development of advanced hook products. I have found that 
plastic molded hooks With a displacement volume of less 
than about 6><10_6, and preferably less than 4><10_6, engage 
especially Well in loops With a pile height of less than 0.025 
inches. Such ?ne molded hooks have never before been 
produced. Development of such hooks is a considerable 
advance in the art, and for the ?rst time, this understanding 
permits development of hook tapes Which are speci?cally 
designed for the very desirable aesthetic and cost effective 
loW pro?le loops. 

I claim: 
[1. A hook for a hook and loop fastening system com 

prising: 
a base; 
a stem connected at its loWer end to the base, the stem 

having an outer side and an inner side; 
a crook having a ?rst end and a hook tip, the ?rst end 

connected to the stem, the crook projecting upWards 
from the stem and then doWnWards toWards the base in 
a substantially smooth curve ending at the hook tip; 

the hook having a Width, a height, and a displacement 
volume, Wherein displacement volume is the volume of 
a rectangular parallelepiped having a bottom plane, ?rst 
and second side planes, ?rst and second end planes and 
a top plane; the bottom plane orientated parallel to the 
base and tangent to the hook tip, the top plane parallel 
to the base and tangent to the top of the hook at the 
point Where the crook achieves its maXimum distance 
from the base, the side planes laying in the plane of the 
sides of the hook; the ?rst end plane perpendicular to 
the bottom plane at the point Where the bottom plane 
intersects the stem at its outer side, the second end 
plane perpendicular to the bottom plane and tangent to 
the outermost portion of the hook tip; 

Wherein the displacement volume of the hook is less than 
6x10‘6 cubic inches (9.83><10_5 cc).] 

[2. The hook of claim 1 Wherein the crook height is less 
than 0.012 inches.] 

[3. The hook of claim 1 Wherein the thickness of the hook 
is less than 0.010 inches.] 

[4. The hook of claim 1 Wherein the footprint of the hook 
is less than 1.5><10_4 square inches.] 
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[5. A hook for a hook and loop fastening system com 
prising: 

a base; 
a stem connected at its loWer end to the base, the stem 

having an outer side and inner side; 
a crook having a ?rst end and a hook tip, the ?rst end 

connected to the stem, and then doWnWards toWards the 
base in a substantially smooth curve ending at the hook 
tip; 

the hook having a Width, a height and a displacement 
volume, Wherein displacement volume is the volume of 
a rectangular parallelepiped having a bottom plane, ?rst 
and second side planes, ?rst and second end planes and 
a top plane; the bottom plane orientated parallel to the 
base and tangent to the hook tip, the top plane parallel 
to the base and tangent to the top of the hook at the 
point Where the crook achieves its maXimum distance 
from the base, the side planes laying in the plane of the 
sides of the hook; the ?rst end plane perpendicular to 
the bottom plane at the point Where the bottom plane 
intersects the stem at its outer side, the second end 
plane perpendicular to the bottom plane and tangent to 
the outermost portion of the hook tip; 

Wherein the displacement volume of the hook is less than 
4><10_6 cubic inches.] 

[6. The hook of claim 5 Wherein the crook height is less 
than 0.012 inches.] 

[7. The hook of claim 5 Wherein the thickness of the hook 
is less than 0.010 inches.] 

[8. The hook of claim 5 Wherein the footprint of the hook 
is less than 1.5><10_4 square inches.] 

9. In a hook for a hook and loop fastener having a pro?le 
de?ned by an inner generally concave face and an outer 
generally convex face, the hook comprising a planar base 
member intimately engaging a tapered base portion and 
extending there from to join, in a transition region, a tapered 
hook portion able to engage a loop applying a force to the 
hook portion substantially normal to the planar base member 
and terminating in a free end, the taper of the hook portion 
being much less than the taper of the base portion Wherein 
the hook tapers continuously doWnWardly in Width from the 
tapered base portion to the free end such that a loop 
engaging the hook in tension, With the force being substan 
tially normal to the planar base member, Will cause the 
hinging or buckling of the hook at a location adjacent the 
outer face in the transition region as the hook deforms under 
the applied force and such that a loop engaging the hook in 
shear, With the force substantially parallel to the planar base 
member, Will transmit bending force through the tapered 
base portion betWeen the location of buckling and the planar 
base member, the hook being of substantially constant 
thickness and having a substantially rectangular traverse 
cross section and a displacement volume, Wherein displace 
ment volume is the volume of a rectangular parallelepiped 
having a bottom plane, ?rst and second side planes, ?rst and 
second end planes and a top plane; the bottom plane oriented 
parallel to the base and tangent to the hook tip, the top plane 
parallel to the base and tangent to the top of the hook at the 
point Where the hook achieves its maXimum distance from 
the base, the side planes laying in the plane of the sides of 
the hook; the ?rst end plane perpendicular to the bottom 
plane at the point Where the bottom plane intersects the stem 
at its outer side, the second end plane perpendicular to the 
bottom plane and tangent to the outermost portion of the 
hook tip; Wherein the volume displacement of the hook is 
less than 6><10_6 cubic inches (9.83><10_5 cubic 
centimeters). 

10. The hook according to claim 9 Wherein the inner face 
in the transition region has an angle to the direction normal 
to the base member orientated to encourage a loop engaging 
the hook in shear to move toWard the base member. 
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8 
11. The hook according to claim 9 Wherein the crook 

height of the hook is less than 0.012 inches. 
12. The hook according to claim 9 Wherein the inner 

generally concave face is so shaped as to encourage a loop 
engaging the hook in shear to engage the hook at about the 
location of buckling. 

13. The hook portion of a hook and loop assembly 
comprising a multiplicity of hooks, having the con?guration 
of the hook of claim 9 assembled into a multiplicity of hooks 
onto and extending from a common integral planar base. 

14. The hook portion of a hook and loop assembly 
according to claim 13 Wherein the multiplicity of hooks are 
aligned in a given direction so that adjacent roWs of hooks 
face in opposite directions. 

15. The hook portion of a hook and loop assembly 
according to claim 13 Wherein the multiplicity of hooks are 
aligned in a given direction so that all hooks face in the same 
direction. 

16. A plastic hook product for a hook and loop fastening 
system having hooks sized and shaped to be capable of 
engaging loops of a loop product with a pile height of 
approximately 0.04 inches or less, the hook product com 
prising a multiplicity of plastic hooks in adjacent rows and 
extending from a common integral planar base, each of the 
multiplicity of hooks comprising: 

a stem connected at its lower end to the base by being 
molded integrally with the base, the stem having an 
outer side and an inner side,‘ 

a crook having a ?rst end and a hook tip, the ?rst end 
connected to the stem, the crook projecting upwards 
from the stem and then downwards towards the base in 
a substantially smooth curve ending at the hook tip,‘ 

the hook having a width, a height, and a displacement 
volume, wherein displacement volume is the volume of 
a rectangular parallelepiped having a bottom plane, 
?rst and second side planes, ?rst and second end planes 
and a top plane,‘ the bottom plane orientated parallel to 
the base and tangent to the hook tip, the top plane 
parallel to the base and tangent to the top of the hook 
at the point where the crook achieves its maximum 
distance from the base, the side planes laying in the 
plane of the sides of the hook,‘ the ?rst end plane 
perpendicular to the bottom plane at the point where 
the bottom plane intersects the stem at its outer side, 
the second end plane perpendicular to the bottom plane 
and tangent to the outermost portion of the hook tip,‘ 

wherein the displacement volume of the hook is less than 
6x10“6 cubic inches (9.83x1 0'5 cc). 

17. In a plastic hook product for a hook and loop fastener; 
the hook product having a multiplicity of plastic hooks sized 
and shaped to be capable of engaging loops of a loop 
product with a pile height of approximately 0.04 inches or 
less, hooks of the multiplicity of hooks each having a pro?le 
de?ned by an inner generally concave face and an outer 
generally convex face, the hooks of the multiplicity of hooks 
each comprising a planar base member intimately engaging 
a tapered base portion, by being molded therewith, and 
extending there from to join, in a transition region, a tapered 
hook portion able to engage a loop applying a force to the 
hook portion substantially normal to the planar base mem 
ber and terminating in a free end, the taper of the hook 
portion being much less than the taper of the base portion 
wherein the hook tapers continuously downwardly in width 
from the tapered base portion to the free end such that a loop 
engaging the hook in tension, with the force being substan 
tially normal to the planar base member; will cause the 
hinging or buckling of the hook at a location adjacent the 
outer face in the transition region as the hook deforms under 
the applied force and such that a loop engaging the hook in 
shear; with the force substantially parallel to the planar base 
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member; will transmit bending force through the tapered 
base portion between the location of buckling and the planar 
base member; the hook being of substantially constant 
thickness and having a substantially rectangular traverse 
cross section and a displacement volume, wherein displace 
ment volume is the volume of a rectangular parallelepiped 
having a bottom plane, ?rst and second side planes, ?rst and 
second end plates and a top plane,' the bottom plane oriented 
parallel to the base and tangent to the hook tip, the top plane 
parallel to the base and tangent to the top of the hook at the 
point where the hook achieves its maximum distance from 
the base, the side planes laying in the plane of the sides of 
the hook,‘ the ?rst end plane perpendicular to the bottom 
plane at the point where the bottom plane intersects the stem 
at its outer side, the second end plane perpendicular to the 
bottom plane and tangent to the outermost portion of the 
hook tip,‘ wherein the volume displacement of the hook is 
less than 6x10“6 cubic inches (9.83><l0_5 cubic 
centimeters), 

the multiplicity of plastic hooks being in adjacent rows, a 
common integral planar base of said hook product 
being formed by base members of all of the multiplicity 
of plastic hooks. 

18. The hook product of claim 17 wherein the inner face 
of the transition region has an angle to the direction normal 
to the base member oriented to encourage a loop engaging 
the hook to move toward the base member 

19. The hook product of claim 17 wherein the inner 
generally concave face is so shaped as to encourage a loop 
engaging the hook in shear to engage the hook at about the 
location of buckling. 

20. A plastic hook product for a hook and loop fastening 
system having hooks sized and shaped to be capable of 
engaging loops of a loop product with a pile height of 
approximately 0.04 inches or less, the hook product com 
prising a multiplicity of plastic hooks in adjacent rows 
facing in opposite directions and extending from a common 
integral planar base, each of the multiplicity of hooks 
comprising: 

a stem connected at its lower end to the base by being 
molded integrally with the base, the stem having an 
outer side and an inner side,' 

a crook having a ?rst end and a hook tip, the ?rst end 
connected to the stem, the crook projecting upwards 
from the stem and then downwards towards the base in 
a substantially smooth curve ending at the hook tip,‘ 

the hook having a width, a height, and a displacement 
volume, wherein displacement volume is the volume of 
a rectangular parallelepiped having a bottom plane, 
?rst and second side planes, ?rst and second end planes 
and a top plane,' the bottom plane orientated parallel to 
the base and tangent to the hook tip, the top plane 
parallel to the base and tangent to the top of the hook 
at the point where the crook achieves its maximum 
distance from the base, the side planes laying in the 
plane of the sides of the hook,‘ the ?rst end plane 
perpendicular to the bottom plane at the point where 
the bottom plane intersects the stem at its outer side, 
the second end plane perpendicular to the bottom plane 
and tangent to the outermost portion of the hook tip,‘ 

wherein the displacement volume of the hook is less than 
6x10‘6 cubic inches (9.83><10_5 cc). 

2]. A plastic hook product for a hook and loop fastening 
system having hooks sized and shaped to be capable of 
engaging loops of a loop product with a pile height of 
approximately 0.04 inches or less, the hook product com 
prising a multiplicity of plastic hooks in adjacent rows and 
extending from a common integral planar base, each of the 
multiplicity of hooks comprising: 
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a stem connected at its lower end to the base by being 

molded integrally with the base, the stem having an 
outer side and an inner side,' 

a crook having a ?rst end and a hook tip, the ?rst end 
connected to the stem, the crook projecting upwards 
from the stem and then downwards towards the base in 
a substantially smooth curve ending at the hook tip,‘ 

the hook having a width, a height, and a displacement 
volume, wherein displacement volume is the volume of 
a rectangular parallelepiped having a bottom plane, 
?rst and second side planes, ?rst and second end planes 
and a top plane,' the bottom plane orientated parallel to 
the base and tangent to the hook tip, the top plane 
parallel to the base and tangent to the top of the hook 
at the point where the crook achieves its maximum 
distance from the base, the side planes laying in the 
plane of the sides of the hook,‘ the ?rst end plane 
perpendicular to the bottom plane at the point where 
the bottom plane intersects the stem at its outer side, 
the second end plane perpendicular to the bottom plane 
and tangent to the outermost portion of the hook tip,‘ 

wherein the displacement volume of the hook is less than 
6x10‘6 cubic inches (9.83x1 0-5 cc), the hook product 
being produced by the method comprising: 

integrally molding the base and hooks using a molding 
roller having open-ended but otherwise closed hook 
shaped mold cavities in its periphery, including ?lling 
the mold cavities with the base in contact with the 
periphery, and 

pulling the base progressively away from the periphery of 
the molding roller and progressively pulling the hooks 
longitudinally from the mold cavities. 

22. The hook product of any of claims 16, 18 or 21 
wherein the displacement volume is less than 4x10“6 cubic 
inches. 

23. The hook product of any of claims 16, 18 or 21 
wherein for each hook the crook height is less than 0.012 
inches. 

24. The hook product of any of claims 16, 18 or 21 
wherein for each hook the thickness of the hook is less than 
0.010 inches. 

25. The hook product of any of claims 16, 18 or 21 
wherein the footprint of each hook is less than 1.5><10_4 
square inches. 

26. The hook product of any of claims 16, 20 or 21 
wherein the multiplicity of hooks face in the same direction. 

27. The hook product of any of claims 16, 20 or 21 
wherein the hooks have dijfering orientations to provide 
multidirectional shear operation. 

28. The hook product of claim 21, wherein the method of 
producing the hook product further comprises, prior to 
pulling, cooling each of the hooks sujficiently to retain its 
shape without the aid of its mold cavity and to be sujficiently 
resilient to return to its desired shape after being pulled 
longitudinally from its mold cavity while still being flexible 
enough to permit such removal without destructive stresses 
being reached in the hooks. 

29. The hook product of claim 21, each hook being 
tapered and including concave ?llets where the stem is 
connected to the base, the taper and the concave ?llets 
coupled with the generally arcuate shape of the crook 
portion providing removal easing clearances facilitating the 
removal of the hook from its mold cavity by pulling longi 
tudinally from its mold cavity. 

* * * * * 


