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Description

FIELD OF THE INVENTION

[0001] The invention relates to sliders applying open-
ing or closing forces to a reclosable fasteners, particu-
larly rigid, elongate reclosable fasteners lying in a plane
defining mutually orthogonal X and Y directions.

BACKGROUND

[0002] Flexible storage bags for use in the contain-
ment and protection of various items, as well as the
preservation of perishable materials such as food items,
are well known in the art. Such bags typically comprise
an elongate reclosable fastener such as an interlocking
rib-type seal integrally formed with the bag, to seal con-
tents disposed in the bag. Sliding closure mechanisms,
which utilize a sliding plastic sleeve to bias interlocking
ribs into and out of engagement, have become popular
due to their comparative ease of operation and visual
and tactile confirmation that the seal formed by the re-
closable fastener has been successfully completed.
[0003] Rigid and semi-rigid containers are also well
known in the art. Such containers have realized a fair
degree of commercial success in providing a means for
storing a wide variety of contents. These containers typ-
ically incorporate lids which are usually sealed to the
container by a reclosable fastener comprising interlock-
ing protruded and recessed elements such as bulbs and
grooves. Additionally, U.S. Patent No. 3,784,055 issued
January 8, 1974 to Anderson, and U.S. Patent No.
3,967,756 issued July 6, 1976 to Barish, both of which
are incorporated herein by reference, disclose contain-
ers utilizing plug seals.
[0004] While such mechanical closures can be effec-
tive in preserving container contents, some consumers
experience difficulty in fully completing the closure op-
eration and confirming for themselves that a satisfactory
closure has been achieved. This is particularly so when
the physical change in position of the lid between inter-
locked and non-interlocked positions is comparatively
small.
[0005] Traditional sliders used with reclosable fasten-
ers on flexible storage bags assures the user that the
fastener is opened or closed during use,'however, such
sliders typically embody sidewalls limiting their opera-
tion to unidirectional fasteners. An example of a tradi-
tional type slider is illustrated in U.S. patent No.
3,660,875 issued May 9, 1972 to Gutman. Belgian Pat-
ent No. 505,325 to Prouvost, illustrates the use of a flex-
ible airtight zipper on a storage bag for holding fabric
remnants Since rigid and semi-rigid containers typically
incorporate lids sealed by fasteners extending in direc-
tions having vector components extending in mutually
orthogonal directions, the traditional sliders are unsuit-
able for opening or closing such fasteners. The zipper
seal of Prouvost would require considerable flexibility in

the joined components to enable such a zipper to cir-
cumscribe a multidimensional rigid or semi-rigid reclos-
able container. The seal of Prouvost does not apply a
sealing force in a Z direction while traversing a path in
the X- Y plane.
[0006] Accordingly, it is desirable to provide a slider
for opening or closing a reclosable fastener for sealing
a lid to a storage container wherein the reclosable fas-
tener lies in a two dimensional plane defining mutually
orthogonal directions. Particularly, it is desirable to pro-
vide a slider that is slidably attachable to the reclosable
fastener and capable of effectively opening or closing
the fastener while pivoting around corners joining mu-
tually orthogonal sections or curvilinear segments of the
fastener. More particularly, it is desirable to provide a
slider having the aforementioned attributes that can ef-
fectively open and close the reclosable fastener requir-
ing minimal maneuvering by the consumer other than
moving the slider along the fastener.

SUMMARY OF THE INVENTION

[0007] A slider opens or closes a rigid elongate reclos-
able fastener lying in an X-Y plane and sealable in a Z
direction orthogonal thereto. The slider is slidably at-
tachable to the fastener and imparts forces to the fas-
tener in the Z direction to open or close the same as the
slider moves along a travel path having vector compo-
nents in the X and Y directions. The slider biases inter-
locking elements of the reclosable fastener operatively
associated therewith into engagement with one another
as the slider is moved in a first direction along the travel
path and urges the interlocking elements apart when the
slider is moved in a second direction along the travel
path, opposite the first direction.
[0008] In one embodiment a wedge disposed on the
slider biases the interlocking elements of the fastener
into engagement as the slider is moved in the first direc-
tion and urges the elements apart as the slider is moved
in the second direction. In an alternate embodiment, a
wedge urges the interlocking elements apart as the slid-
er moves in the second direction while separate portions
of the slider have a spacing therebetween which is suf-
ficiently small as to bias the elements of the fastener
together as the slider moves in the first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] While the specification concludes with claims
particularly pointing out and distinctly claiming the
present invention, it is believed that the present inven-
tion will be better understood from the following descrip-
tion in conjunction with the accompanying Drawing Fig-
ures, in which like reference numerals identify like ele-
ments, and wherein:

Figure 1 is perspective view of a storage container
incorporating a slider for opening or closing a re-
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closable fastener attaching the lid to the container.
Figure 2a is a cross sectional view of interlocking
elements of the elongate reclosable fastener seal-
ing the lid to the flange of the container depicted in
Figure 1.
Figure 2b is a cross sectional view of the elongate
reclosable fastener depicted in Figure 2a showing
the interlocking elements separated apart in an
opened configuration.
Figure 3 is a top view of the storage container de-
picted in Figure 1 showing the travel path of the slid-
er and a first direction of travel which closes the re-
closable fastener.
Figure 4 is a top view of the storage container de-
picted in Figure 1 showing the travel path of the slid-
er and a second direction of travel which opens the
reclosable fastener.
Figure 5a is a perspective view of an embodiment
of a slider according to the present invention.
Figure 5b is side view along the width of the slider
depicted in Figure 5a showing the closing end of the
slider.
Figure 5c is a side view along the length of the slider
depicted in Figure 5a.
Figure 6a is a cross sectional view of the closing
end of the slider depicted in Figures 5a-5c shown
slidably attached to a reclosable fastener in the
closing configuration.
Figure 6b is a cross sectional view of the opening
end of the slider depicted in Figures 5a-5c shown
slidably attached to a reclosable fastener in the
opening configuration.
Figure 7a is a perspective view of an alternate em-
bodiment of a slider according to the present inven-
tion.
Figure 7b is side view along the length of the slider
depicted in Figure 7a.
Figure 8a is a perspective view of a modified con-
figuration of the slider embodiment illustrated in Fig-
ures 7a-7b.
Figure 8b is a side view along the width of the slider
depicted in Figure 8a showing the opening end of
the slider.
Figure 8c is side view along the length of the slider
depicted in Figure 8a.
Figure 9a is a cross sectional view of the closing
end of the slider depicted in Figures 8a-8c shown
slidably attached to a reclosable fastener in the
closing configuration.
Figure 9b is a cross sectional view of the opening
end of the slider depicted in Figure 8a-8c shown sl-
idably attached to a reclosable fastener in the open-
ing configuration.

DESCRIPTION

[0010] As used herein, the following terms have the
following meanings:

[0011] X, Y, and Z are coordinates defining perpen-
dicular directions intersecting one another at right an-
gles at an origin.
[0012] Rigid means deficient or devoid of flexibility;
appearing stiff and unyielding, remaining unaltered
when typical in-use forces are applied.
[0013] A reclosable fastener is a fastener that is se-
lectively openable, sealable, reopenable and reseala-
ble.
[0014] The present invention pertains to a slider suit-
able for opening or closing an elongate reclosable fas-
tener. Although the slider of the present invention is ap-
plicable for opening all types of reclosable fasteners
used for sealing flexible storage bags, tubs, or other
storage containers, it is particularly suitable for opening
or closing rigid, elongate reclosable fasteners lying in
an X-Y plane requiring the slider to travel along a path
having vector components in the X and Y directions.
More particularly, the slider according to the present in-
vention is suitable for opening or closing a rigid elongate
reclosable fastener lying in an X-Y plane and sealable
in a Z direction orthogonal thereto, whereby the slider
imparts forces to the fastener in the Z direction to open
or close the same as the slider moves along the travel
path. An example of such a reclosable fastener is one
sealing a lid 30 to the flange 20 of a storage container
10 as illustrated in Figure 1.
[0015] The container 10 according to the present in-
vention may be relatively small, such that the container
10 may be stored in one's pocket or purse. Such a con-
tainer 10 may be useful for storing pills, capsules, etc.
Alternatively, the container 10 may be relatively large
such that the container 10 is sized to fit a flat bed semi-
truck. Such a container 10 may be useful for carrying
construction materials, etc. One contemplated use for
the container 10 is to store perishable items such as
food.
[0016] In the embodiment depicted in Figure 1, the
storage container 10 includes a container body 12 which
may be unitarily formed from a piece of sheet material,
a planar or domed shaped bottom side 14 defining an
X-Y plane, an opening 16 shown opposite the bottom
side 14, a flange 20 circumscribing the opening 16, and
a lid 30 for covering the opening 16. Both the flange 20
and the lid 30 are illustrated as planar but may be
shaped concave or convex relative to the bottom side
14.
[0017] Although the container body 12 illustrated has
4 sidewalls, the body may actually comprise three or
more sidewalls. In addition, although the opening 16 in
the container illustrated in Figure 1 is disposed opposite
the bottom side 14, the invention is applicable openings
16 disposed on any side of the container.
[0018] The flange 20 may be either unitarily formed
with the container body 12 or provided as a separate
material element joined to the container body 12. When
provided as a separate, preferably more rigid material
element, it is preferred that the container body 12 ma-
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terial be formed into at least a small peripheral flange
20 at its upper edge (defining the opening 16) with pleat-
ed corners so as to form a suitable junction point for join-
ing the container body 12 to the flange 20. The lid 30
may be either unitarily formed with the container body
12 or at least hingedly attached to the flange 20 at a
hinge line 25. The hinge line 25 may comprise a unitary
living hinge or be provided as a line of weakness by scor-
ing, perforations, or the like which may optionally permit
the lid 30 to be separated from the container body 12.
While a hinged embodiment is shown, embodiments
without hinges are contemplated.
[0019] The reclosable fastener 40 may circumscribe
or partially enclose the container opening 16. The re-
closable fastener 40 may comprise any type of reusable
mechanical seal known in the art. Suitable seals include
friction fit or a compression fit fin seals, adhesive seals,
cohesive seals, and selectively activatable adhesives
as illustrated by commonly assigned U.S. Patent Num-
bers 5,662,758, issued Oct. 2, 1997 in the names of
Hamilton, et al., 5,871,067, issued Feb. 16, 1999 in the
names of Hamilton, et al., Application Serial No.
08/745,339, filed Nov. 8, 1996 in the name of McGuire,
et al., and Application Serial No. 08/745,340, filed Nov.
8, 1996 in the name of Hamilton, et al., incorporated
herein by reference. By reusable, it is meant that the lid
30 of the container 10 may be reversibly transformed
between each of the open and closed positions at least
two times and still functionally seal the container 10.
[0020] In the embodiment shown in Figure 1, the re-
closable fastener 40 comprises mechanical interlocking
elements 42, 44 which includes at least one protruded
element 42 interlocking with at least one recessed ele-
ment 44 to form a seal. The two interlocking elements
42, 44 circumscribe the container opening 16, occupy-
ing a marginal portion of the lid 30 and a marginal portion
of the flange 20. The interlocking elements 42, 44 are
preferably spaced a substantially constant distance in-
wardly from the peripheral edge of the lid 30 and flange
20 enabling a slider 100 having an adequate inward ex-
tent to be drawn along the peripheral edge without leav-
ing gaps or unsealed portions.
[0021] As illustrated in Figures 2a and 2b, the protrud-
ed element 42 may have a bulbous shape and the re-
cessed element 44 may be a groove 49 shaped com-
plementary to the protruded element 42. The interlock-
ing elements 42, 44 are disposed on mating portions of
the flange 20 and lid 30. The protruded element 42 may
be unitarily formed with the flange 20 extending upward-
ly from the top side 22 of the flange 20 while the re-
cessed element 44 may be uniformly formed with the lid
30 having a bulbous non-interlocking surface 47 extend-
ing upward from the top side 32 of the lid 30 or vice ver-
sa. The recessed element 44 is open on the bottom side
34 of the lid 30 so as to receive the protruded element
42 therein while the protruded element 42 is open on
the bottom side 24 of the flange 20.
[0022] The slider 100 depicted in Figure 1 has a gen-

erally C-shaped configuration with ends of the slider 100
straddling the peripheral edges of the flange 20 and lid
30 in overlying relation enabling portions of the slider
100 to interface with the interlocking elements 42, 44 of
the reclosable fastener 40. One portion of the slider 100
which interfaces with interlocking elements 42, 44 has
a spacing therebetween which is sufficiently small as to
bias the elements into interlocking engagement when
the slider 100 is translationally drawn in a first direction
over a region of the periphery where the elements are
separated. Other portions of the slider 100 urge the in-
terlocked elements 42, 44 apart as the slider 100 moves
in a second direction opposite the first direction, apply-
ing separating forces.
[0023] The reclosable fastener 40 may define a con-
tinuous travel path having vector components in the X
and Y directions and extending from an opened end 50
to a closed end 52 for directing the motion of the slider
100 along the fastener 40. Alternatively, as illustrated in
Figure 1, a track 46 may be disposed along side of the
fastener defining the continuous travel path 48.
[0024] The travel path 48 may comprise a combina-
tion of rectilinear sectors running in mutually perpendic-
ular directions, with one sector running substantially
parallel to the X direction and an adjacent sector running
substantially parallel to the Y direction. The sectors are
joined via a transition region which may comprise an arc
having a radius of curvature and a perimeter having
points of tangency with vector components in the X and
Y directions. The travel path 48 may also be entirely cur-
vilinear having an oval shape or comprise a series of
arcuate sectors forming a path having a wavy pattern
such as a sinusoidal shape.
[0025] Figures 3 and 4 show top views of the storage
container 10 depicted in Figure 1. The track 46 is con-
gruent with the reclosable fastener 40 along all edges
of the lid 30 and flange 20 except for the edge occupied
by the hinge line 25. The track 46 runs from one side of
the hinge line 25 comprising an opened end 50 of the
fastener to the other side of the hinge line 25 comprising
a closed end 52.
[0026] In the configuration shown in Figures 3 and 4,
the track 46 defines a travel path 48 comprising two op-
posing arcs 54, 56 curved concave towards the center
of the container joined by a predominantly straight, al-
though slightly curved sector 58 opposite the hinge line
25. As the track 46 approaches the open end 50 of the
fastener near the hinge line 25, the track 46 diverts away
from the fastener in order to direct the slider 100 to a
parking place 60 enabling the lid 30 to rotate about the
hinge line 25 or be removed from the container without
interfering with the slider 100.
[0027] As illustrated in Figures 2a and 2b, the track
46 can comprise a slot 70 in the top side of the lid 30
congruent with the recessed element 44 of the reclosa-
ble fastener 40. The slot 70 includes an inside edge 72
nearest the recessed element 44 and an outside edge
74 opposite the inside edge 72. The slot 70 in the top

5 6



EP 1 246 755 B1

5

5

10

15

20

25

30

35

40

45

50

55

side 32 of the lid 30 forms a bead 76 on the bottom side
34 of the lid 30 which interfaces with a complementary
slot 80 in the top side 22 of the flange 20 congruent with
the protruded element 42 of the reclosable fastener 40.
The slot 80 in the top side 22 of the flange 20 protrudes
through the flange 20 forming a bead 82 on the bottom
side 24 of the flange 20. The bead 82 on the bottom side
24 of the flange 20 includes an inside edge 84 nearest
to the opened end 41 of the protruded element 42 and
an outside edge 86 opposite the inside edge 84.
[0028] The inside edge 84 of the bead 82 on the bot-
tom side 24 of the flange 20 generally defines a first
edge 90 of the track 46 for the slider embodiments de-
scribed hereunder. In one slider embodiment, the out-
side edge 81 of the slot 80 in the top side 22 of the flange
20 forms the second edge 94 of the track 46 when such
slider is disposed in the opening mode whereas the out-
side edge 74 of the slot 70 in the top side 32 of the lid
30 forms the second edge 92 of the track when such
slider is disposed in the closing mode. In another em-
bodiment, the outside edge 74 of the slot 70 in the top
side 32 of the lid 30 defines second edge 92 of the track
46 when the slider is disposed in both the opening and
the closing modes.
[0029] As illustrated in Figures 3 and 4, the slider 100
is slidably attachable to the track 46 and moveable along
the travel path 48. The slider 100 has a length 102 run-
ning parallel to the travel path 48 and a width 104 run-
ning orthogonal thereto. As shown in Figures 5a, 5b, and
5c, the C-shaped body of the slider 100 comprises a
base 110 having a first surface 112 with first and second
elongate members 120, 130 extending therefrom in a
side-by side arrangement. The first and second elon-
gate members 120, 130 each have proximal ends 122,
132 depending from the first surface 112 of the base 110,
distal ends 124, 134 extended away from the first sur-
face 112 and opposing internal surfaces 126, 136. The
first elongate member 120 includes a pivot 140 depend-
ing from the internal surface 126 at the distal end 124
projecting towards the second elongate member 130.
The second elongate member 130 includes a tracking
member 160 depending from the internal surface 136 at
the distal end 134 projecting towards the first elongate
member 120.
[0030] The tracking member 160 may be aligned with
the pivot 140 along the length 102 of the slider 100 and
along the width 104 of the slider 100. Alternatively, the
tracking member 160 may be offset from the pivot 140
along the length 102 of the slider and along the width
104 of the slider 100. Preferably, as shown in Figures
5a-5c, the tracking member 160 is offset from the pivot
140 along the width 104 of the slider 100 and aligned
with the pivot 140 along the length 102 of the slider 100.
[0031] In configurations where the reclosable fasten-
er defines the travel path 48, the first and second elon-
gate members 120, 130 straddle the peripheral edges
of the lid 30 and flange 20 while the pivot 140 and track-
ing member 160 interface with the interlocking elements

of the fastener 42, 44. Particularly, the pivot 140 may
interface with the opened end 41 of the protruded ele-
ment 42 on the bottom side 24 of the flange 20 and the
tracking member 160 may interface with the non-inter-
locking surface 47 of the recessed element 44 on the
top side 32 of the lid 30.
[0032] In the assembled configurations illustrated in
Figures 6a and 6b, the first and second elongate mem-
bers 120, 130 straddle the peripheral edges of the lid 30
and flange 20 as the pivot 140 and tracking member 160
interface with the slot 70 on the top side of the lid 30 and
the bead on the bottom side 24 of the flange 20. Partic-
ularly, in the closing mode shown in Figures 6a, the
tracking member 160 is disposed against the outside
edge 74 of the slot 70 in the top side of the lid 30 while
the pivot 140 butts against the inside edge 84 of the
bead 82 on the bottom side 24 of the flange 20. In the
opening mode illustrated in Figure 6b, the tracking mem-
ber 160 is disposed against the outside edge 81 of the
slot 80 in the top side 22 of the flange 20 while the pivot
140 rests against the inside edge 84 of the bead 82 on
the bottom side 24 of the flange 20.
[0033] The pivot 140 enables the slider 100 to rotate
about the distal end 124 of the first elongate member
120, particularly along curvilinear sectors and transition
regions having vector components extending in the X
and Y directions. For this reason, the pivot 140 compris-
es an oval, preferably cylindrical external surface 142
which interfaces with the track 46. In order for the slider
100 to properly rotate about the pivot 140 along curvi-
linear sectors or transition regions along the travel path
48, the pivot 140 is assembled on the concave side of
the curvilinear sectors or transition regions while the
tracking member 160 is assembled along the convex
side. This enables the base 110 of the slider 100 to ro-
tate relative to distal ends of the elongate members as
the slider 100 moves along the curvilinear sectors of the
travel path 48.
[0034] The tracking member 160 generally maintains
the attachment of the slider 100 to the track 46 and
guides the slider 100 along the travel path 48. However,
the tracking member 160 may also serve as a pivot par-
ticularly where the travel path 48 takes on a wavy pattern
such as a sinusoidal shape requiring both the base 110
and the distal ends of the elongate members to rotate
relative to one another depending upon the slider 100
location along the travel path 48. The external surface
162 of the tracking member 160 is preferably convex in
shape in order to minimize frictional contact with the
track 46. However, the external surface 162 is oval and
preferably, cylindrical if the tracking member 160 is also
required to function as a pivot.
[0035] Although rotation of the slider 100 is desirable,
particularly in transition regions along the travel path 48,
it may be necessary to maintain proper orientation of the
slider 100 relative to the reclosable fastener 40 to en-
sure that portions of slider 100 interfacing with the inter-
locking elements 42, 44, described hereunder, are prop-
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erly oriented relative to the fastener. This may be enable
the slider 100 to operate more effectively in opening and
closing the fastener. For instance, proper orientation of
the slider 100 may include the length 102 of the slider
100 being substantially parallel to the travel path 48
while the width 104 is substantially orthogonal thereto.
Such an orientation can be maintained by a rotation re-
straint 180 disposed on the slider 100 that interfaces
with the reclosable fastener 40 or the track 46.
[0036] Although the rotation restraint 180 may com-
prise a number of different configurations to control the
rotation of the slider 100, the rotation restraint 180 for
the slider illustrated in Figures 5a-5c comprises a pin
182 disposed on the internal surface 126, at the distal
end 124 of the first elongate member 120 projecting to-
wards the second elongate member 130. As shown, the
pin 182 is spaced apart from the pivot 140 along the
length 102 of the slider 100 and in alignment with the
pivot 140 along the width 104 of the slider 100. Like the
pivot 140, the pin 182 interfaces with the travel path 48
by resting against the inside edge 84 of the bead 82 on
the bottom side 24 of the flange 20.
[0037] The distance between the restraint and the piv-
ot 140 is limited, depending upon the travel path 48, par-
ticularly on the radius of curvature of the transition re-
gions along the travel path 48. The greater the radius of
curvature the greater the allowable distance separating
the pivot 140 and the rotation restraint 180. Likewise,
the smaller the radius of curvature the smaller the allow-
able distance therebetween.
[0038] Like the pivot 140 and the tracking member
160, the external surface of the pin 182 is shaped to
minimize frictional contact with the track 46. The exter-
nal surface can have a convex shape in order to limit
the interface to point contact.
[0039] As previously described, the primary function
of the slider 100 is to bias the interlocking elements 42,
44 of the reclosable fastener 40 together as the slider
100 moves in a first direction 36 closing the fastener and
to apply separating forces to the interlocking elements
42, 44 as the slider 100 moves in a second direction 38
opposite the first direction 36 opening the fastener. The
slider generally includes features that provide these
functional characteristics.
[0040] In the embodiment shown in Figures 5a-c, the
slider 100 includes a wedge 200 disposed on the distal
end 124 of the second elongate member 130, adjacent
to, but opposite the tracking member 160. The wedge
200 is disposed away from the first surface 112 of the
base 110 to interface with the interlocking elements 42,
44 of the reclosable fastener 40. The wedge 200 com-
prises an internal surface 202 and an external surface
204, an opening end 206 and a closing end 208. Spac-
ing 210 between the internal surface 202 of the wedge
200 and the first elongate member 120 forms a channel
212 which converges along the length 102 of the slider
100 from a maximal distance at the opening end 206 of
the wedge 200 to a minimal distance at the closing end

208 of the wedge 200.
[0041] As shown, the wedge 200 can be frustoconical
having a concave internal surface 202 and a convex ex-
ternal surface 204. In order to minimize frictional contact
with the interfacing components of the fastener 40, both
the internal surface and the external surface of the
wedge may comprise wavy contours extending from the
opening end 206 to the closing end 208. For instance,
the contour of the external surface 204 may be convex
relative to the travel path 48 near the opening end 206
and concave relative to the travel path 48 near the clos-
ing end 208 while the contour of the internal surface 202
may be concave near the opening and 206 and convex
near the closing end 208.
[0042] For the slider embodiment illustrated in Fig-
ures 5a-c, the wedge 200 provides the function of open-
ing and closing the reclosable fastener 40. In the closing
configuration illustrated in Figure 6a, the concave inter-
nal surface 202 of the wedge 200 partially encloses the
bulbous non-interlocking surface 47 of the recessed el-
ement formed in the lid 30 while internal surface of the
first elongate member 120 contacts the bottom side 24
of the flange 20 at the bead 82 protruding therethrough
forming the track 46. As the slider 100 moves along the
travel path 48 in the first direction 36 shown in Figure 3,
the converging channel formed between the concave in-
ternal surface 202 of the wedge 200 and the internal sur-
face 126 of the first elongate member 120 biases the
interlocking elements 42, 44 together in a sealing ar-
rangement.
[0043] Once the slider 100 travels the length of the
travel path 48 in the first direction 36 closing the fasten-
er, the slider 100 can be placed in the opening configu-
ration by reversing direction and interposing the wedge
200 between the interlocking elements 42, 44. A flexible
lip 43 extending from the recessed element 44 of the
fastener 40 on the top side of the lid 30, at the closed
end 52 of the travel path 48 may be provided to enable
the wedge 200 to initiate separation of the two elements
40,42.
[0044] In the opening configuration illustrated in Fig-
ure 6b, the wedge 200 is disposed between the inter-
locking elements 42, 44 so that the concave internal sur-
face 202 of the wedge 200 partially encloses the inter-
locking surface 45 of the protruding element while the
groove 49 of the recessed element encloses the frusto-
conical external surface 204 of the wedge 200. As the
slider 100 moves in the second direction 38 illustrated
in Figure 4, the frustoconical external surface 204 of the
wedge 200 urges the interlocking elements 42, 44 apart
to open the reclosable fastener 40.
[0045] In the embodiment previously described, the
wedge 200 performs both the opening and closing op-
eration forcing the user to either fully open or fully close
the fastener 40 before changing to the opposing opera-
tion. By providing a slider having separate components
designated for opening and closing the fastener, the us-
er can switch from the opening mode to the closing
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mode at any point along the travel path.
[0046] In an alternate embodiment shown in Figures
7a and 7b, the slider 300 comprises a third elongate
member 340 having a proximal end 342 depending from
the first surface 312 of the base 310, a distal end 344,
and an internal surface 346. The third elongate member
340 is spaced apart from the first and second elongate
members 320, 330 with the second elongate member
330 being interposed between the first and third elon-
gate members 320, 340.
[0047] The first and third elongate members 320, 340
cooperate to perform the closing operation of the slider
300. The internal surface 346 of the third elongate mem-
ber 340 interfaces with the non-interlocking bulbous sur-
face 47 of the recessed element 44 while the internal
surface 326 of the first elongate member 320 interfaces
with the bead 82 forming the track on the bottom side
24 of the flange 20. The internal surface 326 of the first
elongate 320 is tapered so that the spacing 313 between
the internal surface 326 of the first elongate member 320
and the internal surface 346 of the third elongate mem-
ber 340 varies along the length 302 of the slider from a
maximal distance at the opening end 306 to a minimal
proximal distance at the closing end 308 forming a con-
verging channel therebetween. The measure of the min-
imal proximal distance is designed to bias the interlock-
ing elements 42, 44 of the reclosable fastener 40 into
engagement with one another.
[0048] In order to minimize frictional contact between
the slider 300 and the reclosable fastener 40, The third
elongate member 340 may be modified as shown in Fig-
ures 8a-8c. The third elongate member 340 may be
shorter than the first elongate member 320 and com-
prise a finger member 350 disposed at the distal end
344 of the third elongate member 340. The finger mem-
ber 350 is positioned adjacent to the closing end 308 of
the slider 300, projecting parallel to the width 304 there-
of.
[0049] As further illustrated in Figure 9a, the finger
member 350 comprises an internal surface 352 which
interfaces with the top side 32 of the lid 30, particularly,
the non-interlocking bulbous surface 47 of the recessed
element 44. At the same time, the internal surface 326
of the first elongate member 320 interfaces with the bot-
tom side 24 of the flange 20, particularly, the bead 82
forming the track 46 along side of the opened end 41 of
the protruded element 42 of the reclosable fastener 40.
[0050] Since the closing operation occurs primarily at
the closing end 308 of the slider, the shorter third elon-
gate member 340 can minimize contact with the fasten-
er while the finger member 350 cooperates with the first
elongate member 320 to bias the interlocking elements
42, 44 of the fastener 40 into engagement with one an-
other. In order to provide better conformity with the non-
interlocking bulbous surface 47 of the recessed element
44, the internal surface 352 of the finger member 350
may be curved concave towards the first elongate mem-
ber 320.

[0051] To perform the opening operation for the em-
bodiments illustrated in Figures 7a-7b and 8a-8c, a
wedge 360 is interposed between the first and third elon-
gate members 320, 340. As shown, the wedge 360 may
be disposed at the distal end 334 of the second elongate
member 330. The wedge 360 is tapered such that the
external surface 362 of the wedge 360, opposite the in-
ternal surface 346 of the third elongate member 340, is
sloped towards the first elongate member 320 from a
first end 366 adjacent the opening end 306 of the slider
300 to a second end 368 approaching the closing end
308 of the slider 300. The cross section of the wedge
360 decreases from the first end 366 to the second end
368.
[0052] In its assembled configuration illustrated in
Figure 9b, the wedge 360 is interposed between the in-
terlocking elements 42, 44 of the reclosable fastener 40
with the internal surface 364 of the wedge 360 partially
enclosing the bulbous interlocking surface 41 of the pro-
truded element 42 while the external surface 362 of the
wedge 360 interfaces with the groove 49 of the recessed
element 44. In order to provide better conformity with
the two interlocking elements 42, 44 the internal surface
364 may be concave towards the first elongate member
320 while the external surface 362 may be frustoconical.
[0053] So that the wedge 360 performing the opening
function does not interfere with the aforementioned fea-
tures performing the closing operation and vice versa,
the second end 368 of the wedge 360 is spaced apart
from the closing end 308 of the slider. Preferably, the
second end of the wedge is spaced a predetermined dis-
tance from a plane disposed at the closing end 308 of
the slider 300 defined by the minimal proximal distance
between the internal surface 326 of the first elongate
member 320 and the internal surface 346 of the third
elongate member or internal surface 352 of the finger
member 350, depending on the embodiment.
[0054] The sliders according to the present invention
are preferably injection molded from high density poly-
ethylene. However, one skilled in the art would recog-
nize that such sliders may be manufactured from any
moldable or machinable material utilizing machining or
molding operations known in the art.
[0055] While particular embodiments of the present
invention have been illustrated and described, it would
be obvious to those skilled in the art that various other
changes and modifications can be made without depart-
ing from the spirit and scope of the invention. It is there-
fore intended to cover in the appended claims all such
changes and modifications that are within the scope of
this invention.

Claims

1. A slider (100) for opening and closing an elongate
reclosable fastener (40) lying in an X-Y plane and
sealable in a Z direction orthogonal thereto charac-
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terized in that:

the slider (100) imparts forces to the fastener
(40) in the Z direction to open and close the fas-
tener (40) as the slider (100) moves along a
travel path (48) having vector components in
both the X and Y directions; and
the fastener is rigid.

2. A slider (100) for opening or closing an elongate re-
closable fastener (40) according to claim 1 wherein:

the fastener (40) has interlocking protruded and
recessed elements (42),(44) and tracks (46)
extending along the length thereof, defining a
travel path (48) having vector components ex-
tending in each of the X and Y directions;
the slider (100) is slidably attached to the tracks
(46) and moveable along the travel path (48) in
opposing first and second directions (36), (38);
the slider (100) comprising:

a wedge (200) having an internal surface
(202) and an external surface (204), a clos-
ing end (208) and an opening end (206),
both the internal surface (202) and the ex-
ternal surface (204) are inclined in the first
direction (36) from the closing end (208) to
the opening end (206),

wherein the internal surface (202) presses the
recessed element (44) into engagement with the
protruded element (42) as the slider (100) moves in
the first direction (36) during closing, and the exter-
nal surface (204) separates the recessed element
(44) from the protruded element (42) as the slider
(100) moves in the second direction (38) during
opening.

3. The slider (100) according to Claim 2 wherein the
internal surface (202) of the wedge (200) partially
encloses the recessed element (44) during closing.

4. The slider (100) according to either of Claims 2 or
3, wherein the internal surface (202) of the wedge
(200) partially encloses the protruded element (42)
during opening.

5. The slider (100) according to any of the previous
claims, further comprising:

a base (110) having a first surface (112);
a first elongate member (120) having a proxi-
mal end (122) depending from the first surface
(112) and a distal end (124);
a second elongate member (130) spaced apart
from the first elongate member (120), the sec-
ond elongate member (130) having a proximal

end (132) depending from the base (110) and
a distal end (134);

wherein the wedge (200) is disposed at the distal
end (134) of the second elongate member (130).

6. A slider (300) for opening or closing an elongate re-
closable fastener (40) according to claim 1 wherein:

the fastener (40) has interlocking protruded and
recessed elements (42), (44) and tracks (46)
extending along the length thereof defining a
travel path 48 having vector components ex-
tending in each of the X and Y directions;
the slider (300) is slidably attachable to the
tracks (46) and moveable along the travel path
(48) in opposing first and second directions
(36), (38);
the slider (300) comprising:

a length (302) extending from an opening
end (306) to a closing end (308) and a
width (304);
a base (310) having a first surface (312);
a first elongate member (320) having an in-
ternal surface (326), a proximal end (322)
depending from the first surface (312) of
the base (310) and a distal end (324);
a second elongate member (330) spaced
apart from the first elongate member (320),
the second elongate member (330) having
a proximal end (332) depending from the
first surface (312) of the base (310) and a
distal end (334);
a third elongate member (340) spaced
apart from the first elongate member (320)
interposing the second member (330)
there between, the third elongate member
(340) having an internal surface (346), a
proximal end (342) depending from the first
surface (312) of the base (310) and a distal
end (344);
a wedge (360) depending from the second
elongate member (330), the wedge (360)
having an internal surface (364) and a slop-
ing external surface (362) inclined in the
closing direction (36) from the closing end
(308) to the opening end (306); and

wherein the wedge (360) is interposed between in-
terlocking surfaces of protruded and recessed ele-
ments (42), (44) of the reclosable fastener (40)
while the internal surfaces of the first and third elon-
gate members (320), (340) interface respectively
with non-interlocking surfaces of the protruded ele-
ment (42) and the recessed element (44) of such a
reclosable fastener (40).
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7. The slider (300) according to Claim 6, further com-
prising a finger member (350) disposed at the distal
end (344) of the third elongate member (340) at the
closing end (308) thereof projecting parallel to the
width (304) of the slider (300).

8. The slider (300) according to Claim 7 wherein the
finger member (350) comprises a concave internal
surface (352) and a convex external surface.

9. The slider (300) according to Claim 8 wherein the
concave internal surface (352) of the finger member
(350) partially encloses a non-interlocking surface
(47) of the recessed element (44) of the reclosable
fastener (40).

10. The slider (300) according to Claim 6 wherein the
internal surface (364) of the wedge (360) partially
encloses the interlocking surface (41) of the pro-
truded element (42) while the external surface (362)
of the wedge (360) interfaces with the groove (49)
of the recessed element (44) of the reclosable fas-
tener (40).

Patentansprüche

1. Schieber (100) zum Öffnen und Schließen eines
verlängerten wiederverschließbaren Verschlusses
(40), der in einer X-Y-Ebene liegt und in einer
Z-Richtung rechtwinklig dazu versiegelbar ist, da-
durch gekennzeichnet, dass:

der Schieber (100) Kräfte auf den Verschluss
(40) in der Z-Richtung überträgt, um den Ver-
schluss (40) zu öffnen und zu schließen, wenn
sich der Schieber (100) entlang einer Bahn (48)
bewegt, die sowohl in der X- als auch in der
Y-Richtung Vektorkomponenten aufweist; und

dass der Verschluss starr ist.

2. Schieber (100) zum Öffnen oder Schließen eines
verlängerten wiederverschließbaren Verschlusses
(40) nach Anspruch 1 worin:

der Verschluss (40) ineinander greifende vor-
stehende und vertiefte Elemente (42), (44) und
Laufbahnen (46) aufweist, die sich entlang der
Länge davon erstrecken und eine Bahn (48) mit
Vektorkomponenten definieren, die sich in der
X- und Y-Richtung erstrecken;

der Schieber (100) gleitbar an den Laufbahnen
(46) und beweglich entlang der Bahn (48) in ei-
ner entgegensetzten ersten und zweiten Rich-
tung (36), (38) angebracht ist;

wobei der Schieber (100) umfasst:

einen Keil (200) mit einer inneren Oberfläche
(202) und einer äußeren Oberfläche (204), ein
schließendes Ende (208) und ein öffnendes
Ende (206), wobei sowohl die innere Oberflä-
che (202) als auch die äußere Oberfläche (204)
in der ersten Richtung (36) von dem schließen-
den Ende (208) zu dem öffnenden Ende (206)
hin geneigt sind,

worin die innere Oberfläche (202) das vertief-
te Element (44) in Eingriff bringt mit dem vorstehen-
den Element (42), wenn sich der Schieber (100)
während des Schließens in der ersten Richtung
(36) bewegt, und die externe Oberfläche (204) das
vertiefte Element (44) von dem vorstehenden Ele-
ment (42) trennt, wenn sich der Schieber (100) beim
Öffnen in der zweiten Richtung (38) bewegt.

3. Schieber (100) nach Anspruch 2, worin die innere
Oberfläche (202) des Keils (200) das vertiefte Ele-
ment (44) während des Schließens teilweise um-
schließt.

4. Schieber (100) nach einem der Ansprüche 2 und 3,
worin die innere Oberfläche (202) des Keils (200)
das vorstehende Element (42) während des Öff-
nens teilweise umschließt.

5. Schieber (100) nach einem der vorstehenden An-
sprüche, weiterhin umfassend:

eine Basis (110) mit einer ersten Oberfläche
(112);

ein erstes verlängertes Element (120) mit ei-
nem nahen Ende (122), das von der ersten
Oberfläche (112) abhängig ist, und einem dista-
len Ende (124);

ein zweites verlängertes Element (130) in Ab-
stand von dem ersten verlängerten Element
(120), wobei das zweite verlängerte Element
(130) ein nahes Ende (132) aufweist, das von
der Basis (110) abhängig ist, und ein distales
Ende (134);

worin der Keil (200) an dem distalen Ende
(134) des zweiten verlängerten Elements (130) an-
gebracht ist.

6. Schieber (300) zum Öffnen oder Schließen eines
verlängerten wiederverschließbaren Verschlusses
(40) nach Anspruch 1, worin:

der Verschluss (40) ineinander greifende vor-
stehende und vertiefte Elemente (42), (44) und
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Laufbahnen (46) aufweist, die sich entlang der
Länge davon erstrecken und eine Bahn (48) mit
Vektorkomponenten definieren, die sich in der
X- und Y-Richtung erstrecken;

der Schieber (300) gleitbar an den Laufbahnen
(46) und beweglich entlang der Bahn (48) in ei-
ner entgegensetzten ersten und zweiten Rich-
tung (36), (38) angebracht ist;
wobei der Schieber (300) umfasst:

eine Länge (302), die sich von einem öff-
nenden Ende (306) zu einem schließen-
den Ende (308) erstreckt, und eine Breite
(304);

eine Basis (310) mit einer ersten Oberflä-
che (312);

ein erstes verlängertes Elements (320) mit
einer inneren Oberfläche (326), einem na-
hen Ende (322), das von der ersten Ober-
fläche (312) der Basis (310) abhängig ist,
und einem distalen Ende (324);

ein zweites verlängertes Element (330) in
Abstand von dem ersten verlängerten Ele-
ment (320), wobei das zweite verlängerte
Element (330) ein nahes Ende (332) auf-
weist, das von der ersten Oberfläche (312)
der Basis (310) abhängig ist, und ein dista-
les Ende (334);

ein drittes verlängertes Element (340) in
Abstand von dem ersten verlängerten Ele-
ment (320), wobei das zweite Element
(330) zwischen diesen zwischengeschal-
tet ist, wobei das dritte verlängerte Element
(340) eine innere Oberfläche (346), ein na-
hes Ende (342), das von der ersten Ober-
fläche (312) der Basis (310) abhängig ist,
und ein distales Ende (344) aufweist;

ein Keil (360), der von dem zweiten verlän-
gerten Element (330) abhängig ist, wobei
der Keil (360) eine innere Oberfläche (364)
und eine abfallende äußere Oberfläche
(362) aufweist, die in der Schließrichtung
(36) von dem schließenden Ende (308) zu
dem öffnenden Ende (306) hin geneigt ist;
und

worin der Keil (360) zwischen den ineinander
greifenden Oberflächen der vorstehenden und ver-
tieften Elemente (42), (44) des wiederverschließba-
ren Verschlusses (40) zwischengeschaltet ist, wäh-
rend die inneren Oberflächen des ersten und dritten
verlängerten Elements (320), (340) jeweils an die

nicht ineinander greifenden Oberflächen des vor-
stehenden Elements (42) und des vertieften Ele-
ments (44) des wiederverschließbaren Verschlus-
ses (40) angrenzen.

7. Schieber (300) nach Anspruch 6, weiterhin umfas-
send ein Fingerelement (350), das an dem distalen
Ende (344) des dritten verlängerten Elements (340)
an dem schließenden Ende (308) davon ange-
bracht ist und parallel zu der Breite (304) des Schie-
bers (300) hervorsteht.

8. Schieber (300) nach Anspruch 7, worin das Finge-
relement (350) eine konkave innere Oberfläche
(352) und eine konvexe äußere Oberfläche um-
fasst.

9. Schieber (300) nach Anspruch 8, worin die konkave
innere Oberfläche (352) des Fingerelements (350)
eine nicht ineinander greifende Oberfläche (47) des
vertieften Elements (44) des wiederverschließba-
ren Verschlusses (40) teilweise umschließt.

10. Schieber (300) nach Anspruch 6, worin die innere
Oberfläche (364) des Keils (360) die ineinander
greifende Oberfläche (41) des vorstehenden Ele-
ments (42) teilweise umschließt, während die äu-
ßere Oberfläche (362) des Keils (360) an die Aus-
höhlung (49) des vertieften Elements (44) des wie-
derverschließbaren Verschlusses (40) angrenzt.

Revendications

1. Glissière (100) pour ouvrir et fermer un fermoir al-
longé refermable (40) reposant dans un plan X-Y et
scellable dans une direction Z orthogonale à celui-
ci caractérisé en ce que :

la glissière (100) imprime des forces au fermoir
(40) dans la direction Z pour ouvrir et fermer le
fermoir (40) à mesure que la glissière (100) se
déplace le long d'une voie de déplacement (48)
ayant des composants vecteurs à la fois dans
les directions X et Y ; et

le fermoir est rigide.

2. Glissière (100) pour ouvrir ou fermer un fermoir al-
longé refermable (40) selon la revendication 1 dans
laquelle :

le fermoir (40) a des éléments à enclenchement
réciproque ressortants et renfoncés (42), (44)
et des pistes (46) s'étendant le long de la lon-
gueur de ceux-ci, en définissant une voie de dé-
placement (48) ayant des composants vec-
teurs s'étendant dans chacune des directions
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X et Y ;

la glissière (100) est fixée d'une manière pou-
vant coulisser aux pistes (46) et est mobile le
long de la voie de déplacement (48) dans les
première et seconde directions s'opposant
(36), (38) ;

la glissière (100) comprenant :

un biseau (200) ayant une surface interne
(202) et une surface externe (204), une ex-
trémité fermante (208) et une extrémité
ouverte (206), tant la surface interne (202)
que la surface externe (204) sont inclinées
dans la première direction (36) à partir de
l'extrémité fermante (208) vers l'extrémité
ouverte (206),

dans laquelle la surface interne (202) presse l'élé-
ment renfoncé (44) dans un engagement avec l'élé-
ment ressortant (42) à mesure que la glissière (100)
se déplace dans la première direction (36) durant
la fermeture, et la surface externe (204) sépare
l'élément renfoncé (44) de l'élément ressortant (42)
à mesure que la glissière (100) se déplace dans la
seconde direction (38) durant l'ouverture.

3. Glissière (100) selon la revendication 2 dans laquel-
le la surface interne (202) du biseau (200) enferme
partiellement l'élément renfoncé (44) durant la fer-
meture.

4. Glissière (100) selon la revendication 2 ou 3, dans
laquelle la surface interne (202) du biseau (200) en-
ferme partiellement l'élément ressortant (42) durant
l'ouverture.

5. Glissière (100) selon l'une quelconque des reven-
dications précédentes, comprenant en outre :

une base (110) ayant une première surface
(112) ;

un premier membre allongé (120) ayant une ex-
trémité proximale (122) dépendant de la pre-
mière surface (112) et une extrémité distale
(124) ;

un deuxième membre allongé (130) séparé du
premier membre allongé (120), le deuxième
membre allongé (130) ayant une extrémité
proximale (132) dépendant de la base (110) et
une extrémité distale (134) ;

dans laquelle le biseau (200) est disposé à l'extré-
mité distale (134) du deuxième membre allongé
(130).

6. Glissière (300) pour ouvrir ou fermer un fermoir al-
longé refermable (40) selon la revendication 1 dans
laquelle :

le fermoir (40) a des éléments à enclenchement
réciproque ressortants et renfoncés (42), (44)
et des pistes (46) s'étendant le long de la lon-
gueur de ceux-ci, en définissant une voie de dé-
placement 48 ayant des composants vecteurs
s'étendant dans chacune des directions X et Y ;

la glissière (300) est fixée d'une manière pou-
vant coulisser aux pistes (46) et est mobile le
long de la voie de déplacement (48) dans les
première et seconde directions s'opposant
(36), (38) ;

la glissière (300) comprenant :

une longueur (302) s'étendant à partir
d'une extrémité ouverte (306) vers une ex-
trémité fermante (308) et une largeur
(304) ;

une base (310) ayant une première surface
(312) ;

un premier membre allongé (320) ayant
une surface interne (326), une extrémité
proximale (322) dépendant de la première
surface (312) de la base (310) et une ex-
trémité distale (324) ;

un deuxième membre allongé (330) sépa-
ré du premier membre allongé (320), le
deuxième membre allongé (330) ayant une
extrémité proximale (332) dépendant de la
première surface (312) de la base (310) et
une extrémité distale (334) ;

un troisième membre allongé (340) séparé
du premier membre allongé (320) interca-
lant le deuxième membre (330) entre eux,
le troisième membre allongé (340) ayant
une surface interne (346), une extrémité
proximale (342) dépendant de la première
surface (312) de la base (310) et une ex-
trémité distale (344) ;

un biseau (360) dépendant du deuxième
membre allongé (330), le biseau (360)
ayant une surface interne (364) et une sur-
face externe en pente (362) inclinée dans
la direction fermante (36) à partir de l'ex-
trémité fermante (308) vers l'extrémité
ouverte (306) ; et

dans laquelle le biseau (360) est intercalé entre des
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surfaces à enclenchement réciproque des élé-
ments ressortant et renfoncé (42), (44) du fermoir
refermable (40) alors que les surfaces internes des
premier et troisième membres allongés (320), (340)
se joignent respectivement avec des surfaces sans
enclenchement réciproque de l'élément ressortant
(42) et l'élément renfoncé (44) d'un tel fermoir re-
fermable (40).

7. Glissière (300) selon la revendication 6, compre-
nant en outre un membre pour doigt (350) disposé
à l'extrémité distale (344) du troisième membre al-
longé (340) à l'extrémité fermante (308) de celui-ci
se projetant parallèle à la largeur (304) de la glis-
sière (300).

8. Glissière (300) selon la revendication 7 dans laquel-
le le membre pour doigt (350) comprend une surfa-
ce interne concave (352) et une surface externe
convexe.

9. Glissière (300) selon la revendication 8 dans laquel-
le la surface interne concave (352) du membre pour
doigt (350) enferme partiellement une surface sans
enclenchement réciproque (47) de l'élément ren-
foncé (44) du fermoir refermable (40).

10. Glissière (300) selon la revendication 6 dans laquel-
le la surface interne (364) du biseau (360) enferme
partiellement la surface à enclenchement récipro-
que (41) de l'élément ressortant (42) alors que la
surface externe (362) du biseau (360) se joint à la
gorge (49) de l'élément renfoncé (44) du fermoir re-
fermable (40).
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