
2168235 HOOK-AND-EYE ASSEMBLY The present invention relates to a
hook-and-eye assembly composed of a hook and an eye each attachable to a
fabric by means of a fastener having two rivetable prongs. 5
Hook-and-eye assemblies of metal are composed of a hook and an eye which
are attached to fabric materials by means of prongs integral therewith. One
such hook-and-eye assembly is disclosed in Japanese Utility Model
Publication No. 53-28567 published on 10 July 18, 1978. The disclosed hook
is of a U shape composed of spaced face and back plates, the face plate
having a pressed ridge projecting toward the back plate for engaging the
eye to guard against accidental separation of the hook-and-eye assembly. 15
With the disclosed arrangement, however, only one ridge is formed on the
face plate and cannot stably retain the eye in engagement with the hook.
More specifically, there are sometimes employed two hook- and-eye
assemblies on one piece of garment such as ski    -2- pants. When the user
attempts to couple one hook-and- eye assembly after the other hook-and-eye
assembly has been connected, the other joined hook-and-eye assembly 



tends to be disengaged due to a force applied by the 5 user to assemble
said one hook-and-eye assembly. Another known hook-and-eye assembly is
composed of a hook and an eye which are attached to garment fabrics by
means of independent fasteners, respectively, having eyelets or prongs.
This hook-and- 10  eye structure has found wider use since it is easier to
manufacture than those which have integral fasteners, and the hook and the
eye can be made of an inexpensive metal such as iron. The hook-and-eye
assembly with the eyelet fasteners is revealed in 15 Japanese Design
Registration No. 586152-Similar Design 1. The hook-and-eye assembly with
two-prong fasteners is disclosed in British Patent No. 1014390. The
hook-and-eye assembly with the eyelet fasteners is disadvantageous in that
since the eyelet 20  fasteners are cylindrical, the hook and the eye are
liable to turn with respect to the fasteners and fabrics, and the
cylindrical eyelet fasteners when they pierce the fabrics pull fabric
threads to cut them off or cause the fabrics to wrinkle.  When staking the
25  eyelet fasteners on the hook and the eye, the distal ends of the eyelet
fasteners are forcibly spread radiall outwardly and pressed against the
hook and the    -3- 



eye. If the distal ends of the eyelet fasteners were pressed with a weak
force, the hook and the eye would be turned easily under a small force. If
the eyelet fasteners were pressed with too a strong force, they 5  would
damage the fabrics.  Since the eyelet fasteners as they are fastened form
holes in the fabrics, any subsequence eyelet fastener which may be attached
as a replacement must be carefully positioned in alignment with the hole
which has been formed in the fabric by 10  the preceeding eyelet fastener.
Another shortcoming is as follows: When the eye and the hook are coupled
together, the portion of the eye which engages the hook is substantially
aligned with the center of a hole in the eye in which the eyelet fastener
is inserted.  A 15  lateral pull applied to the engaging portion of the eye
acts to turn the eye with respect the eyelet and hence the fabric, with the
consequence that the radially outwardly curled distal end of the eyelet
fastener will tend to be raised out of fastening engagement with the 20
eye. The two-prong fasteners each have two tapered prongs which are pressed
to attach the hook or eye to the fabric. If the force imposed to stake the
fastener were too small, the attached fastener would wobble in 25  use.
Additionally, it has been tedious and time- consuming to assemble the eye
and its two-prong fastener together.  



-4- According to the present invention, there is provided a hook-and-eye
assembly comprising: an eye composed a base plate having a pair of arms
projecting laterally from one surface of the base plate and defining an
opening therewith, said arms having 5    confronting ends, said baseplate
having a first embossed portion projecting away from said arms and having a
center spaced from edges of said arms, said first embossed portion having a
pair of first holes divided by a first bridge; a first fastener having a
pair of first prongs inserted through said first holes, 10   respectively,
and bent around said first bridge with said first embossed portion directed
toward said first fastener for positioning a first fabric therebetween; a
hook composed of a face plate for insertion into said opening and a back
plate spaced therefrom, said back plate having a second embossed portion
projecting away 15   from said face plate and having a pair of second holes
divided by a second bridge; and a second fastener having a pair of second
prongs inserted through said second holes, respectively, and bent around
said second bridge with said second embossed portion directed toward said
second fastener for positioning a second fabric 20   therebetween. It is
believed possible by means of the present invention to provide a
hook-and-eye assembly having a hook and an eye which are prevented from
turning with respect to their fasteners and fabrics, which can be attached
to fabrics without wrinkling or 25   damaging them, which, when coupled
together, are prevented from 



being turned with respect to each other under a pulling force applied
thereto, which can easily be assembled, which can smoothly    be connected
and disconnected, and which will remain securely and stably coupled
together to guard against accidental detachment prior to the application of
an intentional manual force to separate the hook and the eye. 5
The invention will be described by way of example with reference to the
accompanying drawings, wherein:-    -6- Figure 1 is a perspective view of
an eye of a hook-and-eye assembly embodying the present invention; Figure 2
is a perspective view of a fastener for attaching the eye shown in Figure 1
to a fabric; 5         Figure 3 is a cross-sectional view of the eye and
the fastener of Figures 1 and 2, prior to their being coupled together on a
fabric.; Figure 4 is a cross-sectional view of the eye and the fastener of
Figures 1 and 2, as they are 10 fixedly assembled on the fabric; Figure 5
is a perspective view of a modified eye; Figure 6 is a cross-sectional view
of the eye of 



Figure 5, prior to its bring attached to a fabric by a 15  fastener; Figure
7 is a perspective view of another modified eye; Figure 8 is a perspective
view of a hook of a hook-and-eye assembly embodying the present invention,
with a face 20  plate directed upwardly; Figure 9 is a perspective view of
the hook of Figure 8, with a back plate directed upwardly; Figure 10 is a
cross-sectional view of a fastener for attaching the hook of Figures 8 and
9 to a 25 fabric; Figure 11 is a bottom view of the fastener illustrated in
Figure 10;    7 Figure 12 is a cross-sectional view of the hook and the
fastener of Figures 8 through 11, prior to their being coupled together on
a fabric; Figure 13 is a cross-sectional view of the hook 5 and the
fastener of Figure 12, as they are fixedly assembled on the fabric; Figure
14 is a perspective view of a modified hook; Figure 15 is a cross-sectional
view of the hook 10 of Figure 14, prior to its being attached to a fabric 



by a fastener; Figure 16 is a cross-sectional view of the eye of Figure 5
and the hook of Figure 14, which are attached to the respective fabrics,
the view showing 15 the manner in which the eye and the hook can be joined
together. Like or corresponding parts are denoted by like or corresponding
reference charaters throughout several views. 20         Figures 1, 3 and 4
show an eye, generally designated by 10, of a hook-and-eye assembly
embodying the present invention. The eye 10 is composed of a base plate 11
including a pair of integral arms 12, 12 disposed on one end thereof and
projecting laterally 25 from one side or face thereof, the arms 12, 12
having flat portions 13, 13 lying flush with each other with their distal
ends abutting against each other. The    -8- flat portions 13, 13 and the
base plate 11 jointly define an opening 14 for insertion therein of the
face plate or bill of a hook (described later on).  The base plate 11 also
has a circular embossed portion 15 formed 5  on a back thereof as by
pressing and spaced transver- sely from the arms 12, 12, the embossed
portion 15 projecting in a direction away from the arms 12, 12. 



The embossed portion 15 has a pair of holes 16, 16 divided by a central
bridge 17 for receiving therein 10  the prongs 18, 18, respectively, of a
fastener 19 (Figure 2). The circular embossed portion 15 has a center 20
spaced a distance D from aligned near edges 21 of the flat portions 13, 13
of the arms 12, 12. The embossed portion 15 is raised from the base plate
11 by 15  a depth larger than the thickness of each of the prongs 18, 18,
as best shown in Figure 4, the embossed portion 15 defining a frustoconical
recess 22 flaring toward the face of the base plate 11 on which the arms 12
are. disposed.  The recess 22 is receptive of the prongs 18, 20  18 when
they are inserted through the holes 16, 16 and then staked in the recess 22
around the bridge 17. As shown in Figures 1 and 3, the base plate 11 has a
semicircular peripheral edge 23 bent away from the face thereof. 25
As illustrated in Figures 2 through 4, the fastener 19 comprises a disc 24
from which the prongs 18, 18 project in spaced relation, and a circular cap
-9- 25 having a circumferential edge 26 staked around and over the
circumferential edge of the disc 24. Each of the prongs 18, 18 is of a
substantially triangular shape having a tapered end 27.  As shown in Figure
3, 



5  the tapered ends 27, 27 are slightly staggered from each other so that
the prongs 18, 18 are positioned out of alignment when they are bent over
the bridge 17 of the eye 10. The prongs 18, 18 are spaced from each other
by a distance which is the same as the distance 10  by which the holes 16,
16 in the eye 10 are spaced from each other. For attaching the eye 10 to a
fabric FA (Figures 3 and 4), the eye 10 is placed over the fabric FA with
the embossed portion 15 facing the fabric FA, and the 15 fastener 19 is
disposed below the fabric FA with the prongs 18, 18 directed toward the
fabric FA. Then, the eye 10 and the fastener 19 are pressed toward each
other by a press or the like to cause the tapered ends 27, 27 of the prongs
18, 18 to penerate the fabric FA 20  and then be inserted through the holes
16, 16, respectively. Then, the prongs 18, 18 are bent inwardly along each
other over and around the bridge 17 partially into the opposite holes 16,
16 to join the eye 10 firmly to the fastener 19 with the fabric FA 25
interposed therebetween, as illustrated in Figure 4. The fastener 19 is
securely staked on the eye 10 since the prongs 18, 18 are deformed against
the bridge    -10- 17. The pointed prongs 18, 18 are not liable to pull or 



cut off threads of the fabric FA as the prongs 18, 18 pierce the fabric FA,
with the result that the fabric FA will remain intact against wrinkling or
damage.  The bent prongs 18, 18 are neatly accommodated in the recess 22 so
that they do not project beyond the base plate 11 of the eye 10 and hence
do not interfere with engagement and disengagement of the eye 10 with and
from a hook (described later on).  Inasmuch as the eye 10  10 is fixed to
the fabric FA by the two prongs 18, 18, the eye 10 will not turn with
respect to the fastener 19 and the fabric FA.  As the center 20 of the
embossed portion 15 positioned between the holes 16, 16 is spaced the
distance D from the edges 21 of the flat 15  portions 13, 13 of the arms
12, 12, the eye 10 will not be subject to a force tending to turn the eye
10 about the edges 21, but the base plate 11 will be pulled in a lateral
direction only, when the eye 10 and the hook are pulled apart in engagement
with each other. The 20  eye 10 which is a single integral component is not
required to be preassembled and can easily be attached to the fabric FA
simply by staking the fastener 19 on the eye 10 as by pressing.  The eye 10
and the fastener 19 can be manufactured inexpensively by making the eye 25
10 of an inexpensive metal such as iron and the fastener of an unoxidizable
metallic material such as brass.  Where the eye 10 and the fastener 19 are
made   



of these materials, the prongs 18, 18 are not cracked when staked, and are
not oxidized and remain sightly even if a plated layer comes off the prongs
18, 18. Figures 5 and 6 illustrate a modified eye 30 5 which
differs from the eye 10 of Figure 1 in that the eye 30 has a pair of arms
31, 31 including pressed portions 32, 32, respectively, transversely
displaced from the ends of flat portions 33, 33 thereof toward the base
plate 11, 10 the pressed portions 32, 32 being held in abutment against
each other and disposed substantially centrally of the base plate 11 in its
transverse direction. The pressed portions 32, 32 extend from one edge 34
to the other edge 35 of the respective flat portions 33, 33 of 15 the arms
31, 31. Each of the arms 31, 31 has a thickness L1 larger than the distance
or interval L2 by which one of the pressed portions 32, 32 is transversely
displaced from the corresponding flat portion 33. The arms 31, 31 and the
base plate 11 20 jointly define an opening 36 therebetween. Figure 7 shows
another modified eye 40 which includes a pair of arms 41, 41 having flat
portions 42, 42, respectively, having pressed portions 43, 43 on 25
confronting ends thereof substantially centrally of the base plate 11.
Each of the pressed portions 43, 43 is positioned laterally centrally
between and terminates 



-12 - short of the opposite edges 44, 45 of one of the flat portions 42, 42
of the arms 41, 41.  The arms 41, 41 and the base plate 11 jointly define
an opening 46 therebetween. 5         The eye 10 shown in Figures 1, 3 and
4 is used in combination with a hook 50 illustrated in Figures 8, 9, 12 and
13.  The hook 50 is of a substantially U shape composed of a face plate 51
known as a bill and a back plate 52 spaced therefrom.  The face plate 51
has 10 a central circular hole 53 for insertion of a punch (not shown)
therein. The back plate 52 has a central embossed portion 54 projecting
away from the face plate 51 in substantially lateral alignment with the
hole 53. The embossed portion 54 is raised from the back plate 15  52 by a
distance slightly larger than the thickness of each of the prongs 55, 55 of
a fastener 56 shown in Figures 10 and 11.  The embossed portion 54 has a
pair of spaced holes 57, 57 defined therein and divided by a bridge 49 for
insertion of the prongs 55, 55, 20  respectively, therethrough.  As shown
in Figures 10 and 11, the fastener 56 comprises a disc 58 having a central
circular hole 59, a tack base 60 from which the prongs 55 project through
the hole 59, and a circular cap 61 placed over the tack base 60 and having
a 



25  circumferential edge 62 staked around the disc 58.  The prongs 55 are
tapered toward their staggered distal ends and spaced from each other by a
distance which is    -13- substantially the same as the distance by which
the holes 57 are spaced from each other. When the hook 50 is to be attached
to a fabric FB (Figures 12 and 13), the hook 50 is placed below the 5
fabric FB with the embossed portion 54 facing the fabric FB, and the
fastener 56 is disposed over the fabric FB with the prongs 55, 55 directed
toward the fabric FB. Then, the hook 50 and the fastener 56 are pressed
toward each other by a press or the like to 10  cause the tapered ends of
the prongs 55, 55 to penerate the fabric FB and then be inserted through
the holes 57, 57, respectively. Then, the prongs 55, 55 are bent by the
punch inserted through the hole 53 so as to extend inwardly along each
other over and around the 15 bridge 49 to join the hook 50 firmly to the
fastener 56 with the fabric FB interposed therebetween, as illustrated in
Figure 13. The fastener 56 is securely staked on the hook 50 since the
prongs 55, 55 are deformed against the 20  bridge 49. The pointed prongs
55, 55 are not liable to pull or cut off threads of the fabric FB as the
prongs 



55, 55 pierce the fabric FB. The bent prongs 55, 55 have their pointed
distal ends placed into the opposite holes 57, 57, as shown in Figure 13,
so that the hook 25  50 and the fastener 56 are securely coupled together.
Since the bent prongs 55, 55 are neatly accommodated in a recess 48 in the
embossed portion 54, they do not    -14- project beyond the back plate 52
toward the face plate 51 and hence do not interfere with engagement and
disengagement of the hook 50 with and, from the eye 10. Inasmuch as the
hook 50 is fixed to the fabric FB by 5 the two prongs 55, 55, the hook 50
will not turn with respect to the fastener 56 and the fabric FB.  The hook
50 and the fastener 56 can be manufactured inexpen- sively by making the
hook 50 of an inexpensive metal such as iron and the fastener 56 of an
unoxidizable 10  metallic material such as brass.  Where the hook 50 and
the fastener 56 are made of these materials, the prongs 55, 55 are not
cracked when staked, and are not oxidized and remain sightly even if a
plated layer comes off the prongs 55, 55. 15         Figures 14 and 15 show
a modified hook 65 constructed for use with the eye 30 of Figures 5 and 6.
The hook 65 is substantially the same as the hook illustrated in Figures 8
and 9 except that the face 



plate 51 has a pair of diametrically opposite ridges 20 66, 66 extending
along peripheral edges of the circular hole 53 and projecting toward the
back plate 52.  Each of the ridges 66 has a front slanted edge 67 extending
toward the free end of the face plate 51, a central flat edge 68. extending
parallel to the back plate 52, 25 and a rear slanted edge 69 extending
toward the end of the face plate 51 which is joined to the back plate 52,
the rear slanted edge 69 being steeper than the front    - 15- slanted edge
67.  The central flat edge 68 is spaced from the surface of the back plate
52 facing the face plate 51 by a distance [err] which is substantially
equal to the thickness [err] of each of the flat arm portions 33 shown in
Figures 5 and 6. 5 Figure 16 shows the manner in which the hook 65 attached
to the fabric FB by the fastener 56 is coupled to the eye 30 attached to
the fabric FA by the fastener 19. The face plate 51 is inserted into the
opening 36 10 in underlying relation to the base plate 11 of the eye 30
until the arms 31 are positioned deeply between the face and back plates
51, 52 of the hook 65 beyond the ridges 66. At this time, the bent edge 23
of the base plate 11 which bites into the fabric FA prevents the 



15 free end of the face plate 51 from being wedged between the fabric FA
and the base plate 11. Once the hook 65 and the eye 30 are assembled
together, the arms 31 are prevented by the ridges 66 from accidental
removal out of the hook 65. More specifically, the pressed 20 portions 32
are held in engagement with the ridges 66 so that the pressed portions 32
are stably positioned in the hook 65 unless a manual force is applied
intentionally to remove the arms 31 out of the hook 65. Since the distance
[err] (Figure 15) and the thickness L 25  (Figure 6) are substantially
equal to each other, the hook 65 and the eye 30 cannot easily be detached
from each other after they are once assembled together. The    -16- hook 65
and the eye 30 can relatively smoothly be coupled together and disconnected
from each other since the edges 34 of the arms 31 slidably engage the front
and rear slanted edges 67, 69 when the arms 31 are 5  inserted into and
removed out of the hook 65. However, the edges 34 encounter a larger
frictional resistance when the arms 31 are taken out of the hook 65 because
of engagement with the steeper rear slanted edges 69. 10 15 20 



25    -17- CLAIMS:- 1. A hook-and-eye assembly comprising: (a) an eye
composed a base plate having a pair of arms projecting laterally from one
surface of the 5  base plate and defining an opening therewith, said arms
having confronting ends, said base plate having a first embossed portion
projecting away from said arms and having a center spaced from edges of
said arms, said first embossed portion having a pair of first holes 10
divided by a first bridge; (b) a first fastener having a pair of first
prongs inserted through said first holes, respectively, and bent around
said first bridge with said first embossed portion directed toward said
first fastener 15  for positioning a first fabric         therebetween; (c)
a hook composed of a face plate for insertion into said opening and a back
plate spaced therefrom, said back plate having a second embossed portion
projecting away from said face plate and having 20 a pair of second holes
divided by a second bridge; and (d) a second fastener having a pair of
second prongs inserted through said second holes, respectively, and bent
around said second bridge with 



said second embossed portion directed toward said 25 second fastener for
positioning a second fabric therebetween. 2. A hook-and-eye assembly
according to claim 1,    -18- said first embossed portion being raised from
said base plate by a distance larger than the thickness of each of said
first prongs, thereby defining a recess accommodating said first prongs
bent around said first bridge. 3. A hook-and-eye assembly according to
claim 1, said base plate having a peripheral edge bent away from said one
surface thereof for biting engagement with said first fabric. 10         4.
A hook-and-eye assembly according to claim 1 or 2, said arms having a pair
of pressed portions at said confronting ends thereof, said pressed portions
being displaced toward said base plate, said face plate having a pair of
ridges projecting toward said back 15  plate for locking engagement with
said pressed portions. 5. A hook-and-eye assembly according to claim 4,
each of said pressed portions extending fully between opposite edges of one
of said arms. 20         6. A hook-and-eye assembly according to claim 4, 



each of said pressed portions being disposed centrally between and
terminating short of opposite edges of one of said arms. 7. A hook-and-eye
assembly according to claim 4, 25  said face plate having a central
circular hole, said ridges being positioned in diametrically opposite
relation to each other and extending along peripheral    -19- surfaces of
said central circular hole. 8.  A hook-and-eye assembly according to claim
4, said face and back plates being joined at one end thereof, each of said
ridges having a first slanted edge extending away from said 5    one end of
the face and back plates, a central flat edge, and a second slanted edge
extending toward said one end and steeper than said first slanted edge. 9.
A hook-and-eye assembly according to claim 8, said central flat edge of
each of said ridges being spaced from said 10   back plate by a distance
substantially equal to the thickness of one of said arms. 10. A
hook-and-eye assembly according to any preceding claim, each of said first
and second fasteners being made of an unoxidizable metallic material. 15
11. A hook-and-eye assembly as claimed in claim 1, the eye being
substantially as described with reference to and as illustrated in Figures
1 to 4 of the accompanying drawings. 



12. A hook-and-eye assembly as claimed in claim 1, the eye being
substantially as described with reference to and as illustrated 20   in
Figures 1 to 4 modified as in Figures 5 and 6 of the accompanying drawings.
13. A hook-and-eye assembly as claimed in claim 1, the eye being
substantially as described with reference to and as illustrated in Figures
1 to 4 modified as in Figure 7 of the 25   accompanying drawings. 14. A
hook-and-eye assembly as claimed in claim 1, the hook being substantially
as described with reference to and as illustrated in Figures 8, 9, 12 and
12 of the accompanying drawings.    15. A hook-and-eye assembly as claimed
in claim 14, the second fastener being substantially as described with
reference to and as illustrated in Figures 10 and 11 modified as in Figures
of the accompanying drawings.    


