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(57) Abstract: A protective enclosure for a zipper of an article.
The zipper enclosure may include an enclosure base that is attach -
able to the article, such as a mattress cover or padding materials for
use with a bedding/furniture cover. The enclosure base may be
configured to receive a one or more components of the zipper,
such as the zipper slider and pull tab, upon closing of the zipper.
When the zipper is closed, the enclosure base may be enclosed by
an enclosure cover to contain and/or prevent migration of particles
and/or organisms, such as bed bugs, allergens, dust mites, small
particles and the like, from the article through an opening in the
zipper chain adjacent the slider head. The enclosure may include
one or more barriers for preventing migration of small particles
and/or organisms past obstructions formed by the barriers.
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PROTECTIVE ENCLOSURE FOR A ZIPPER

BACKGROUND
1. Related Application
This application claims the benefit under 35 U.S.C § 119(e) of U.S. provisional
application serial number 62/322,541, filed on April 14, 2016, the disclosure of which is

hereby incorporated by reference in its entirety.

2. Field
The present disclosure relates to the use of an enclosure with a zipper. In some
aspects, an enclosure may be used with a zipper to contain and/or prevent the infiltration

of small particles and/or organisms through the zipper.

3. Discussion of Related Art

A bed bug is a small parasitic insect that feeds on blood, including human blood.
Its preferred habitat is warm houses, particularly near or inside beds and bedding or other
sleep areas. To reduce the incidence of bed bugs reaching a person sleeping on a
mattress, a fabric cover or encasement may be used to surround the mattress and contain
bed bugs that may be present in the mattress. The encasement is typically placed around
the mattress and closed by a zipper to form a barrier about the mattress that inhibits
migration of bed bugs to and/or from the mattress.

Zippers are commonly used for temporarily joining portions of material, such as
fabric or leather, for a wide range of articles including clothing, luggage/bags, furniture
and bedding. Fig. 1 depicts a separating zipper 20 including two strips of zipper tape 22
with corresponding zipper tracks 24, 26. The zipper tracks each have a number of teeth
28 that can be meshed together to form a zipper chain 30. A retainer box 32 is provided
at the end of one zipper track 24 for receiving an insertion pin 34 located at the end of
the other zipper track 26. A slider head 36, having a Y-shaped channel, can be moved
along the length of the zipper by pulling a pull tab 38 extending from the slider head in
one direction to join opposing teeth together to form a chain that closes the zipper, or in

the opposite direction to separate meshed teeth of the chain to open the zipper.
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When closed, such as by pulling the slider head 36 in a closing direction (e.g.,
upward in Fig. 1), the zipper chain 30 may largely restrict the passage of small particles
or organisms from one side of the zipper to the other. However, even when the zipper is
closed, a small space (e.g., about 5 mm” in area) may nevertheless exist adjacent the
slider head through which small particles or organisms, such as bed bugs, might still be

able to move across the zipper.

SUMMARY

The inventors have recognized that a closed zipper may still present an opening
between the slider head and the end of the zipper chain. The opening can provide a
passageway through which small particles or organisms, such as bed bugs, are able to
migrate from one side of the closed zipper to the other. Embodiments described herein
relate to the appreciation that it would be beneficial to at least contain, if not obstruct
and/or block, the migration of small particles or organisms through such a passageway.
Zipper arrangements are described in various embodiments herein utilizing a protective
enclosure to contain, if not obstruct, migration of particles and/or organisms that may
occur across a closed zipper.

In various aspects, a zipper enclosure may include an enclosure base that is
attachable to an article, for example, bedding arrangements (e.g., mattress/pillow covers,
duvets, comforters, sleeping bags, etc.) or other padding materials that are opened and
closed by a zipper. The enclosure base may be configured to receive a slider head upon
closing of the zipper. When the slider head is positioned within the enclosure base to
close the zipper, an enclosure cover may be closed on the enclosure base to contain, if
not prevent, the migration of small objects such as bed bugs, other organisms or particles
from the article through an opening in the zipper chain adjacent the slider head.

According to one aspect, a zipper enclosure comprises an enclosure base and an
enclosure cover. The enclosure base is configured to be attached to an article that
includes a zipper for joining first and second portions of the article together when the
zipper is closed. The enclosure base includes a first base portion configured to be
located on the first portion of the article and a second base portion that is separate from
the first base portion and is configured to be located on the second portion of the article.

The enclosure cover is configured to secure the first and second base portions to each
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other when the zipper is closed and the cover is closed on the enclosure base. The first
and second base portions are separable from each other when the cover is released from
the enclosure base.

According to another aspect, a mattress cover is provided for enclosing a
mattress. The mattress cover comprises a bottom cover panel configured to enclose a
bottom portion of the mattress, a top cover panel configured to enclose a top portion of
the mattress and a zipper to removably join the top cover panel to the bottom cover panel
and thereby enclose the mattress with the mattress cover. The zipper includes a chain, a
slider head that is movable along the chain to open and close the zipper, and a pull tab
extending from the slider to facilitate movement of the slider along the chain. The
mattress cover also comprises a zipper enclosure configured to enclose the slider and one
or more portions of the chain when the zipper is closed to contain migration of particles
and/or organisms through the mattress cover. The zipper enclosure includes an enclosure
base attached to the mattress cover adjacent the zipper and an enclosure cover configured
to engage with the enclosure base to enclose the slider and the one or more portions of
the chain. The enclosure base includes a first base portion attached to an outer surface of
the bottom cover panel and a second base portion attached to an outer surface of the top
cover panel. The first and second base portions are separable from each other when the
cover is released from the enclosure base.

According to a further aspect, a zipper enclosure comprises an enclosure base, an
enclosure cover and at least one barrier. The enclosure base is configured to be attached
to an article that includes a zipper having a zipper chain and a zipper slider, and is
configured to receive the zipper slider. The enclosure cover is attached to the enclosure
base and movable between an open position to receive the zipper slider in the enclosure
base and a closed position to enclose the zipper slider in the enclosure base. The at least
one barrier is located on the enclosure cover to engage a portion of the zipper when the
cover is moved to the closed position. The barrier includes a pre-formed contoured

surface having a shape corresponding to the portion of the zipper.

BRIEF DESCRIPTION OF DRAWINGS
Non-limiting aspects of the invention will be described, by way of example, with

reference to the accompanying figures, which are schematic and are not intended to be
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drawn to scale. In the figures, each identical or nearly identical component illustrated is
typically represented by a single numeral. For purposes of clarity, not every component
is labeled in every figure, nor is every component of each embodiment of the invention
shown where illustration is not necessary to allow those of ordinary skill in the art to
understand the invention. In the figures:

Fig. 11s an illustration of a separating zipper;

Fig. 2A is a perspective view of a mattress enclosed with a zippered mattress
cover including a zipper enclosure in accordance with an illustrative embodiment;

Fig. 2B is an exploded perspective view of the mattress cover of Fig. 2A;

Fig. 3 is a perspective view of a zipper enclosure illustrating portions of the
enclosure separated and attached to top and bottom cover panels of the mattress cover in
accordance with an illustrative embodiment;

Fig. 4 illustrates the portions of the zipper enclosure of Fig. 3 engaged with each
other where the slider head of the zipper of the mattress cover is positioned at a first end
of the enclosure base for initiating closure of the zipper;

Fig. 5 illustrates the zipper in a closed configuration where the slider head is
positioned at a second end of the enclosure base of Fig. 3;

Fig. 6 illustrates the pull tab of the zipper engaged with a retainer of the zipper
enclosure of Fig. 3;

Fig. 7 illustrates the cover of the zipper enclosure of Fig. 3 placed in a closed
position to enclose the slider head and pull tab of the zipper;

Fig. 8 is a front view of the closed zipper enclosure of Fig. 7;

Fig. 9 is a cross-sectional view of the zipper enclosure taken along section line 9-
9 of Fig. 8;

Fig. 10 is a cross-sectional view of the zipper enclosure taken along section line
10-10 of Fig. 8;

Fig. 11 is a perspective view of a zipper enclosure of Figs. 2-10 with a backing
panel to provide support in accordance with an illustrative embodiment;

Fig. 12 illustrates the zipper closed to join the cover panels with the slider head

positioned at a second end of the zipper enclosure of Fig. 11;



10

15

20

25

30

WO 2017/181028 PCT/US2017/027657

-5-

Fig. 13 is a perspective view of a zipper enclosure illustrating portions of the
enclosure separated and attached to top and bottom cover panels of the mattress cover in
accordance with an illustrative embodiment;

Fig. 14 illustrates the portions of the zipper enclosure of Fig. 13 in a
configuration in which a support is moved from an open position towards a closed
position;

Fig. 15 illustrates the support in a closed position and the pull tab of the zipper
engaged with a retainer of the zipper enclosure of Fig. 13;

Fig. 16 illustrates the cover of the zipper enclosure of Fig. 13 placed in a closed
position to enclose the slider head and pull tab of the zipper;

Fig. 17 is a side view of the zipper enclosure of Fig. 13 and illustrates a channel
barrier overlying portions of the zipper chain;

Fig. 18 illustrates the channel barrier of Fig. 17 engaged with the zipper chain
when the cover is in the closed position;

Fig. 19 1s a cross-sectional view of the zipper enclosure taken along section line
19-19 of Fig. 16;

Fig. 20 is a cross-sectional view of the zipper enclosure taken along section line
20-20 of Fig. 16; and

Fig. 21 is a perspective view of a backing panel in accordance with an illustrative
embodiment.

DETAILED DESCRIPTION

It should be understood that aspects of the invention are described herein with
reference to certain illustrative embodiments and the figures. The illustrative
embodiments described herein are not necessarily intended to show all aspects of the
invention, but rather are used to describe a few illustrative embodiments. Thus, aspects
of the invention are not intended to be construed narrowly in view of the illustrative
embodiments. In addition, it should be understood that aspects of the invention may be
used alone or in any suitable combination with other aspects of the invention.

Various embodiments are described in connection with a zipper enclosure for use
with a covering for an article, such as a mattress cover. For instance, when enclosing the
slider head of a zipper that has been closed on a mattress cover, bed bugs may be

contained or obstructed from migrating out of the mattress cover, such as may occur
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through a small opening that can exist between the zipper slider head and the end of the
zipper chain. However, the invention is not necessarily so limited, and may be used with
other articles or coverings that employ a zipper for opening and closing the article or
covering. For example, the zipper enclosure may be used with padding or bedding
material including mattress or pillow covers, duvets, comforters, sleeping bags and the
like, or bags and luggage that are opened and closed by a zipper, and which would
benefit from use of a zipper enclosure to contain and/or obstruct the migration or passage
of small particles or organisms as should be apparent to one of skill in the art.

For ease of understanding, the zipper enclosure is described in connection with a
mattress cover that includes separate top and bottom cover portions that are joined and
separated using a separating zipper.

In some embodiments, the zipper enclosure includes an enclosure base that is
attachable to the mattress cover and an enclosure cover that can be closed and opened
relative to the base. The enclosure base may receive one or more portions of the zipper,
such as the retainer box, the slider head and the pull tab, which are thereafter enclosed
when the enclosure cover is closed on the base. The enclosure base and the enclosure
cover may contain and/or prevent migration of particles and/or organisms through the
zipper enclosure when the cover is closed.

In some embodiments, the enclosure base may include separate first and second
base portions that are individually attachable to the top and bottom cover panels of the
mattress cover. The base portions may be arranged adjacent the edges of the cover
panels such that a zipper chain can extend between the base portions when the zipper is
closed to join the cover panels and encase the mattress. A channel for receiving portions
of the zipper may be formed along the length of the enclosure base between the base
portions when the base portions are drawn into position adjacent each other as the zipper
is closed to join the top and bottom cover panels. A retainer, such as a post, for engaging
the pull tab to retain the slider head in one or more positions may be located within the
channel.

In some embodiments, the enclosure base and the enclosure cover may include
one or more barrier segments that engage each other at an interface to form a barrier to
prevent migration of particles and/or organisms across the interface when the cover is

closed on the base. The barrier segments may also cooperate to secure the cover to the
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enclosure base when the cover is closed. The barrier segments may also be configured to
produce an audible and/or tactile indication that the enclosure cover is fully closed and
securely engaged to the enclosure base.

In some embodiments, one or more barriers may be provided to obstruct
migration of particles and/or organisms. The enclosure cover may include one or more
barriers for engaging one or more portions of the zipper chain when the cover is closed
on the enclosure base. The barrier(s) may conform to the zipper chain when moved into
engagement with the chain. The barriers may be located at each end of the cover which
overlies the zipper chain. In some embodiments, the barrier(s) may feature a contoured
surface corresponding to a profile of the zipper chain. For instance, the barrier(s) may
include one or more barrier portions configured to overlie the zipper chain and/or hems
formed when attaching the zipper chain to an article. In some instances, the barrier
portions may be separated by one or more protrusions which are configured to engage
with one or more portions of the zipper. For example, and without limitation, the
protrusions may be configured to extend into and seal corresponding depressions or
channels in the zipper tape (e.g., between the hems and the zipper chain). The
protrusions may be arranged to extend along a direction generally parallel to the zipper
chain. In some embodiments, each barrier portion may include one or more barrier
segments with one or more recesses located between the barrier segments. For instance,
each barrier segment may deform and/or compress independently from adjacent barrier
segments to provide multiple contact points between the barrier(s) and the zipper chain
and/or hems when the barrier(s) are engaged with the zipper chain and/or hems.

In some embodiments, a contoured surface of the barrier(s) on the enclosure
cover may feature a pre-formed contoured surface. For example, and without limitation,
the barrier may include one or more barrier portions, and each barrier portion may have a
pre-formed contoured shape, such as a convex or concave curvature, a wavy shape, or
any other suitable shape. In some embodiments, a barrier portion configured to overlie
the zipper chain may have a first pre-formed shape, while a separate barrier portion
configured to overlie a hem may have a second pre-formed shape that is different than
the first pre-formed shape. For example, the first pre-formed shape may be a convex
curved portion, and the second pre-formed shape may be a concave curved portion.

However, it is to be understood that the current disclosure is not limited to any particular
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shapes for the barrier portion(s), and in some instances, different barrier portions may
have the same pre-formed shape.

In some embodiments, the enclosure base may include one or more barriers to
obstruct openings that may be present adjacent the slider head and/or the retainer box
positioned within the base. The barrier(s) may be a slider barrier arranged to engage the
slider head when the zipper is closed and/or a retainer box barrier arranged to engage the
retainer box of the zipper. Moreover, in some embodiments, the barrier(s) provided on
the cover may include an engaging portion configured to at least partially overlie and
engage the slider and/or retainer box barriers when the enclosure cover is closed. In this
manner, the engaging portion may reinforce the sealing about the zipper slider and/or the
retainer box.

In one aspect, the barrier(s), including barriers which may be provided on the
cover and/or for engagement with the slider head and/or retainer box, may include one or
more compressible pads that are positioned to engage and conform to the slider head
and/or the retainer box to obstruct openings through the zipper that may otherwise be
present.

In some embodiments, a support may be provided to support the base portions
relative to each other when the zipper is closed on the mattress cover. The support may
be configured to extend from one base portion and bridge across a portion of the zipper
to engage the other base portion. In this manner, the support may be a bridge that
connects the base portions to one another, and the bridge may span a channel located
between the base portions when connected to one another. An alignment feature may be
provided to align the support and one of the base portions with the other base portion. In
one aspect, the support may include a foot with a recess that receives a boss protruding
from the other base portion. In some embodiments, the support may be fixed relative to
one of the base portions. In other embodiments, the support may be hingedly connected
to one of the base portions and may be moveable between a first position (e.g., an open
position) and a second position (e.g., a closed position). When in the first position, the
support does not extend across the zipper; in this manner, the channel between the base
portions may be unobstructed by the support in order to facilitate joining of the zipper
tracks. Thereafter, the support may be moved to the second position in which the

support extends across the channel (and across the zipper) and engages the other base
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portion. In some aspects, the support may include one or more alignment features, such
as protrusions, which engage with complementary features, such as recesses, located on
the other base portion. In some embodiments, one or more alignment features may be
provided to align the enclosure cover with the enclosure base as the cover is closed on
the base. Each base portion may include an alignment feature that cooperates with a
complementary alignment feature on the cover. In one aspect, the cover may include
protrusions that are received in complementary receptacles provided on the base
portions.

In some embodiments, a backing panel may be provided to support the base
portions of the enclosure base to facilitate closure of the enclosure cover. The backing
panel may be attachable to an inner surface of one of the mattress cover panels opposite
one of the base portions. A portion of the backing panel may extend beyond the edge of
the cover panel to be positioned adjacent an inner surface of the other cover panel and
opposite the other base portion when the mattress cover panels are joined with the zipper.
If desired, one or more barriers, such as compressible pads, may be provided on the
backing panel to overlie and obstruct openings through the zipper that may otherwise be
present.

As shown in Figs. 2A and 2B, a mattress cover 100 for enclosing a mattress 102
may include a top cover panel 104 and a bottom cover panel 106 that may be joined
together and separated from each other using a separating zipper 20 that extends about
most, if not all, of the periphery of the mattress. In this manner, the top cover panel 104
may be completely separated from the bottom cover panel 106 and removed from the
mattress 102 while the bottom cover panel remains in place below the mattress. Such an
arrangement may be beneficial by allowing the top cover panel 104 to be removed from
the mattress to be cleaned and/or changed without requiring the removal of the entire
mattress cover from the mattress which can be a time consuming and difficult task,
particularly if done on a frequent basis, such as may be desired by a hotel or similar
establishment.

A zipper enclosure 200 may be provided on the mattress cover 100 to effectively
enclose a portion of the zipper 20 that may otherwise provide a pathway for the
migration of particles and/or organisms, such as bed bugs, dust mites, allergens and/or

other small particles and organisms, into and out of the mattress cover through the
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zipper. In addition to enclosing a pathway through the zipper, the enclosure 200 may
also be configured to block or obstruct the pathway to reduce, if not prevent, migration
of particles and/or organisms from within the mattress cover 100 and into the zipper
enclosure through the zipper or vice versa.

As illustrated in Fig. 2B, the zipper enclosure 200 may be separable into
individual portions that are separately attachable to the top and bottom cover panels.
When the top and bottom cover panels 104, 106 are joined together by closing the zipper
20, the individual portions of the zipper enclosure are configured to engage and be
secured to each other to form the enclosure about the potential pathway through the
zipper.

In one embodiment illustrated in Figs. 3-10, the zipper enclosure 200 includes an
enclosure base 202 that is attachable to the mattress cover 100 and an enclosure cover
204 that can be closed and opened relative to the base. The enclosure cover 204 may be
coupled to the enclosure base 202 with a hinge 206 that permits the cover to be pivoted
between open and closed positions relative to the base. In one embodiment, the hinge
206 may be a living hinge integrally formed with the enclosure base 202, although any
suitable hinge arrangement may be used as should be apparent to one of skill in the art.

The base 202 is configured to receive one or more portions of the zipper, such as
the retainer box 32, the slider head 36 and the pull tab 38, which are thereafter enclosed
when the cover 204 is closed on the base 202. The enclosure base and the cover are
configured to prevent migration of particles and/or organisms through the zipper
enclosure when the cover is closed.

As illustrated, the enclosure base 202 may include a first base portion 208 and a
separate second base portion 210 that are individually attachable to the top and bottom
cover panels 104, 106 of the mattress cover. In one embodiment, the base portions may
be sewn to the cover panels by placing a series of stitches 212 through a flange 214, 216
of each base portion. For example, the base portions may have holes (not shown in the
figures) through which a suitable thread/yarn may pass for attachment of the base
portions to the cover panels (e.g., fabric). It is to be understood, however, that the base
portions may be attached to the cover panels using any suitable technique as should be

apparent to one of skill in the art. For example, and without limitation, the base portions
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may be attached to the mattress cover panels using a suitable adhesive (e.g., resin, epoxy,
glue, etc.), staples, or a hook and loop fastener arrangement.

The base portions 208, 210 may be arranged adjacent the edges of the cover
panels 104, 106 such that the zipper chain 30 can extend along the cover panels and
between the base portions when the zipper is closed to join the cover panels and encase
the mattress. As shown in Fig. 5, a channel 218 may be formed along the length of the
enclosure base 202 between the first and second base portions 208, 210 when the base
portions are drawn into position adjacent each other as the zipper is closed to join the top
and bottom cover panels. The enclosure base 202 may be configured to receive portions
of the zipper, including the retainer box 32, the slider head 36, the pull tab 38 and
segments of the zipper chain 30, within the channel.

For some applications, it may be desirable to provide one or more features for
aligning, spacing, joining and/or maintaining the position of the first and second base
portions relative to each other and form the enclosure about the zipper.

In one illustrative embodiment, the enclosure base 202 may include a support 220
(e.g., a bridge) for spacing the first and second base portions 208, 210 at a selected
distance from each other so as to establish a desired width for the channel 218 for
receiving the various components of the zipper. As shown, the support 220 may be
integrally formed as part of the second base portion 210 and configured to extend across
and bridge a portion of the zipper chain 30 toward the first base portion 208.
Alternatively, if desired, the support may be formed as part of the first base portion and
be configured to engage with the second base portion.

The support may be configured in a manner that corresponds closely with the
retainer box and/or the slider head. In one embodiment, a first side of the support 220
has a configuration that corresponds with the retainer box 32 and a second side of the
support has a different configuration that corresponds with the slider head 36. For
example, and without limitation, the first side of the support may have a squared-like
configuration and the second side of the support may have curved configuration, such as
a U-shaped or V-shaped configuration that corresponds to the slider head.

The support 220 may include a foot 222 that is configured to engage with the first
base portion 208 when the mattress cover panels are joined by closing the zipper. As

shown, the foot 222 may have an elongated configuration to extend and provide support
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along a substantial length of the first base portion. However, the foot may have any
suitable configuration as should be apparent to one of skill in the art for providing
support between the base portions.

For some embodiments, one or more features may be provided to facilitate
alignment of the first and second base portions as they are drawn together and into
engagement with each other. In one illustrative embodiment shown in Fig. 3, a recess
224 may be provided on the foot 222 of the support for engaging with a boss 226
protruding from the first base portion. Alternatively, the boss may be provided on the
foot of the support and the recess may be provided on the first base portion. As shown,
the recess 224 and the boss 226 may have elongated configurations with complementary
shapes that engage each other to facilitate alignment of the base portions as they are
drawn together. However, it is to be understood that the alignment features may employ
any suitable configurations and/or the enclosure base may employ any suitable alignment
arrangement as should be apparent to one of skill in the art.

For some embodiments, the enclosure cover and/or enclosure base may include
one or more features to facilitate alignment of the cover with the base and/or securement
of the base portions together. In one illustrative embodiment, the enclosure cover 204
may include a pair of elongated protrusions 228, such as ribs, ridges and the like, that
extend along a length of the cover. The enclosure base 202 may include a pair of
elongated receptacles 230, such as hollows, cavities, recesses and the like, that similarly
extend along a length of the base and which are configured to receive and engage with
the protrusions 228 as the cover is closed onto the base. As shown, a receptacle 230 is
provided on each of the first and second base portions 208, 210. In this manner,
engagement of the protrusions 228 with the receptacles 230 assists with alignment of the
first and second base portions 208, 210 relative to each other, alignment of the cover 204
with the enclosure base 202, and securement of the first and second base portions so that
they do not separate from each other.

The protrusions 228 and/or the receptacles 230 may be configured to facilitate
alignment and engagement with each other. In one embodiment, the protrusions 228 and
the receptacles 230 may have complementary tapered shapes to assist with guiding the
alignment features into engagement. As shown in Fig. 10, the width of each protrusion

228 increases in a direction from its upper end toward its lower end, and the width of
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each receptacle 230 decreases in a direction from its upper end toward its lower end. In
this manner, the narrower upper end of each protrusion initially enters the wider upper
end of each receptacle as the cover is closed on the enclosure base.

For some embodiments, the enclosure cover and/or the enclosure base may
include one or more fasteners to facilitate securement of the cover to the base. In one
illustrative embodiment, one or more channels 232 may extend about the inner periphery
adjacent the open end of the cover 204, and one or more protrusions 234 may extend
about the outer periphery adjacent the flange 214, 216 of each base portion 208, 210.
The channels 232 and the protrusions 234 are configured to engage with each other in a
manner that secures the cover to the enclosure base. For example, the channels and
protrusions may be configured so that the channels 232 snap onto and grip the
protrusions 234 when the enclosure cover is closed to secure the cover on the enclosure
base.

As previously discussed, even when a zipper is sufficiently or fully closed to join
mattress cover panels together, the zipper may nevertheless fail to prevent migration of
bed bugs, dust mites, allergens, small particles and the like, even if only a slight gap
exists. Consequently, it may be desirable to provide feedback to a user that the enclosure
cover is fully closed and secured to the enclosure base to ensure migration of bed bugs
and the like is contained or obstructed by the enclosure.

For some embodiments, the zipper enclosure may include a feedback
arrangement that produces an audible and/or tactile signal or feedback that notifies a user
that the enclosure cover is fully closed to contain or obstruct migration of bed bugs and
the like through the enclosure. For example, feedback may be provided by a snap-fit or
press-fit arrangement situated at a suitable region of the enclosure cover and/or the
enclosure base. Accordingly, once the cover is completely closed on the enclosure base
and the zipper chain is fully engaged by the channel barriers so as to form a suitable
obstruction, an audible clicking sound can be produced that is heard by the user,
informing the user that the zipper enclosure is appropriately and sufficiently closed.
Alternatively, if the nature of the engagement does not produce an audible sound, a user
may be able to feel through a tactile sensation (e.g., via an interference fit) that suitable

engagement between the enclosure cover and the enclosure base has been established.
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In one embodiment, the channels 232 and the protrusions 234 may be configured
to provide tactile and/or an audible feedback as an indication that the cover is fully
closed and secured to the enclosure base to contain or obstruct migration of bed bugs and
the like through the zipper enclosure. However, it is to be understood that the enclosure
may employ any suitable feedback arrangement as should be apparent to one of skill in
the art.

To facilitate opening the enclosure cover from the enclosure base, a pair of tabs
236, 238 may be provided on the cover and the enclosure base. As illustrated, the tabs
may extend from the sides of the cover 204 and the base 202 opposite the hinge 206 and
be arranged so that they are offset from each other when the cover is closed and secured
to the enclosure base. In this manner, the cover may be opened by exerting opposing
forces on the cover tab 238 and the base tab 236 to pull the cover open and away from
the enclosure base.

In some instances, it may be desirable to lock the cover to the enclosure base. In
one embodiment, the tabs 236, 238 may be provided with openings 240 that align with
each other when the cover is closed on the enclosure base. As shown in Fig. 7, a locking
fastener 242, such as a cable tie, a strap, a lock and the like, may be passed through the
aligned openings 240 and fastened or otherwise locked to secure the cover in the closed
position. Thereafter, the locking fastener may be cut or otherwise unlocked to remove it
so that the cover may be opened to access and open the zipper for removing the top cover
panel from the mattress.

The enclosure cover and/or enclosure base may include one or more features to
form one or more barriers that obstruct and contain any small particles and/or organisms,
such as bed bugs, from migrating out of the mattress cover through the zipper. In one
embodiment, the peripheral channels 232 and protrusions 234 for securing the cover 204
to the enclosure base 202 may be configured to fit together tightly to obstruct passage of
bed bugs and the like across the interface between these features. However, as described
above, a base channel 218 (Fig. 5) is provided between and along the length of the first
and second base portions 208, 210 for accommodating the zipper chain.

A pair of channel barriers 244 may be located at opposite ends of the cover 204
to obstruct migration of bed bugs and the like through the ends of the base channel. The

channel barriers 244 may be configured to bridge at least the width of the base channel
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218 and locally engage the zipper chain 30 when the cover is closed on the enclosure
base, as shown in Fig. 7. The channel barriers 244 may be configured to protrude below
the bottom edge of the cover and conform to the shape of the zipper chain 30 as the
channel barriers 244 are pressed into engagement with the chain and portions of the
cover panel located adjacent the chain. The length of the channel barriers may be
selected to provide sufficient engagement along the length of chain to ensure obstruction
of pathways between the cover and the chain.

The channel barriers may be formed of a resilient material with a suitable amount
of flexibility and/or compressibility that conforms to various shapes of zipper chains
after repeated openings and closing of the cover. In one embodiment, the channel
barriers may be formed from a thermoplastic elastomer (TPE) or a thermoplastic rubber
(TPR), or similar materials, such as silicone, as should be apparent to one of skill in the
art. In one embodiment, the barrier materials may have a Shore A hardness of 15-20.

The enclosure base 202 may be provided with a retainer to engage the pull tab
and hold the slider head in position relative to the enclosure base. In one illustrative
embodiment shown in Fig. 3, the retainer 246 may include a post that is configured to
pass through the opening at the end of the pull tab 38. The post 246 may protrude from
the support 220 to extend into the base channel 218 between the first and second base
portions. In one embodiment, the post 246 may have a cylindrical configuration,
although other configurations for engaging the pull tab are contemplated. To facilitate
engagement with the pull tab 38, the retainer 246 may have a tapered shape that narrows
in a direction from the support 220 toward the free end of the post.

The retainer may be located on the enclosure base to engage the pull tab 38 and
retain the slider head 36 in a desired position at one or both ends of the enclosure base.
As shown in Fig. 3, the retainer 246 may be positioned on the support to engage the pull
tab 38 when the slider head 36 is positioned against the retainer box 32 of the zipper at a
first end of the base channel 218. In this manner, the insertion pin 34 of the zipper may
be inserted through the slider head 36 and into the retainer box 32 without requiring an
individual to physically hold the slider head in position. When the zipper is fully closed,
as shown in Fig. 6, the pull tab 38 may engage the retainer 246 when the slider head 36 is

positioned at a second end of the base channel to close the zipper. In this manner, the
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slider head 36 is retained in a closed position so that it does not inadvertently move from
the enclosure and open the zipper.

With the zipper closed and the slider head 36 positioned in the second end of the
base channel 218, the cover 204 may be closed onto the enclosure base, as illustrated in
Figs. 7-10, to secure the first and second base portions to each other and enclose the
slider head, the retainer box and portions of the zipper chain. Moreover, the peripheral
channels/protrusions 232, 234 on the cover 204 and the enclosure base 202 snap together
to secure the cover on the base and form a barrier along the periphery of the cover; in this
manner, the channels/protrusions 232, 234 are described both as “fasteners” to secure the
cover to the base and “barriers” to obstruct migration of bed bugs and the like.
Additionally, the channel barriers 244 are pressed into engagement with the zipper chain
30 to obstruct the ends of the base channel. Consequently, any potential migration of
small particles and organisms, such as bed bugs, from a mattress 102 through openings
in the zipper 20 of the mattress cover 100 in the vicinity of the slider head 36 and/or the
retainer box 32 are contained within the enclosure.

The zipper enclosure may be repeatedly washed and dried in the ordinary course
of use. Thus, it may be desirable to form the zipper enclosure of suitable materials, such
as a polymer or other material, which can be subject to washing and drying, repeated
opening and closing of the hinge, etc. without damage.

In one embodiment, the zipper enclosure 200, including the first and second base
portions 208, 210 and the cover 204, may be molded from a plastic material, such as
polypropylene. The enclosure may employ, without limitation, transparent material for
the cover 204 and/or the enclosure base 202 to allow visual inspection of the interior of
the enclosure for the presence of bed bugs and other organisms, as well as to ensure
proper positioning of the slider head 36 and pull tab 38 of the zipper. The enclosure
components may be molded, such as injection molding, although other fabricating
processes may be used as should be apparent to one of skill in the art.

In one embodiment, the channel barriers 244 may be overmolded onto the cover
204 of the enclosure. However, any suitable processes, including bonding, welding and
the like, may be utilized to join the channel barriers to the cover, as should be apparent to

one of skill in the art.
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To enhance visual inspection of the slider head 36 and pull tab 38 of the zipper
through the enclosure cover, the pull tab may optionally be colored (e.g., bright green,
red, blue, yellow) to provide a visual contrast with the enclosure that allows the inspector
to easily see if the pull tab is properly positioned within the enclosure. For example, an
inspector may have a need to quickly determine whether the zipper enclosure is
appropriately installed for a large number of bedding encasements (or other appropriate
articles). Using a transparent enclosure cover and a visually contrasting pull tab, an
inspector can quickly peer through the cover and determine if the pull tab has been
positioned to fully close the zipper.

For some applications, it may be desirable to provide additional support between
the zipper enclosure 200 and the mattress 102 to ensure that the first and second base
portions and the cover may be readily engaged and secured together to enclose the
zipper. In one illustrative embodiment as shown in Figs. 11-12, a backing panel 250
may be attached to the inside of the bottom cover panel 106 opposite the second base
portion 210. As shown, the backing panel 250 may be configured to extend above the
bottom cover panel 106 so that it can also be positioned on the inside of the top cover
panel 104 opposite the first base portion 208 when the top and bottom cover panels are
joined together with the zipper. In one embodiment, the backing panel may be attached
with a series of stitches 252, although the backing panel any be attached using any
suitable technique as should be apparent to one of skill in the art.

The backing panel may be configured to provide a suitable amount of stiffness
and flexibility as should be apparent to one of skill. In one embodiment, the backing
panel may be formed from a plastic material, such as polypropylene or low density
polyethylene (LDPE), that may be die cut and sewn to a fabric material. However, the
backing panel may be formed from any suitable material as should be apparent to one of
skill in the art.

In some embodiments, the backing panel may be configured with a barrier on an
interior portion of a mattress cover for obstructing migration of bed bugs from the
interior portion to the zipper enclosure. In one illustrative embodiment shown in Fig. 21,
the backing panel 450 may include a panel body 460 and a barrier 470 provided in a
central region of the panel body. As illustrated, the barrier 470 may include padding and

may be provided in a recess in the panel body 460. Moreover, the barrier padding may
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include a plurality of open cells 472 separated by cross ribs 474 extending across the
padding in opposite directions; such a structure may impart the barrier with a desired
flexibility/compressibility. However, it should be appreciated that other barrier
structures may be suitable (e.g., a solid padding, a contoured padding, etc.) as should be
apparent to one of skill in the art.

In one embodiment, the barrier 470 may be formed from a thermoplastic
elastomer (TPE), a thermoplastic rubber (TPR), or other suitable materials, such as
silicone, as should be apparent to one of skill in the art. In one embodiment, the barrier
material may have a Shore A hardness of 15-20. In some embodiments, the panel body
460 may be formed from a different material from the barrier padding 470. For example,
the panel body may be formed from a material that is more rigid than the padding such as
a plastic material (e.g., polypropylene or low density polyethylene (LDPE)). In this
manner, the panel body may provide a desired rigidity to facilitate aligning and/or
joining portions of a zipper enclosure, and the barrier may conform to irregular contours
of the mattress cover (e.g., fabric, stitching, etc.) on an underside of the zipper to
provide additional sealing. In some embodiments, the barrier 470 may be overmolded
onto the panel body 460. However, any suitable processes, including bonding, welding
and the like, may be utilized to join the barrier to the panel body, as should be apparent
to one of skill in the art.

An illustrative method of enclosing the zipper of a mattress cover with a zipper
enclosure is described in connection with Figs. 3-7.

As shown in Fig. 3, the slider head 36 is positioned against the retainer box 32
adjacent a first end of the support 220 and the pull tab 38 is engaged with the retainer
246 to hold the slider head in position against the retainer box. This arrangement permits
a user to insert the insertion pin 34 of the zipper on the top cover panel 104 into the slider
head and the retainer box on the bottom cover panel 106 without needing to separately
hold the slider head in position.

As shown in Fig. 4, with the insertion pin 34 of the zipper engaged in the retainer
box 32, the pull tab 38 is disengaged from the retainer 246 to permit the user to pull the
slider head 36 away from the retainer box and along the length of the zipper about the
periphery of the mattress to close the zipper chain 30 and join the top and bottom cover

panels 104, 106 to each other.
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As shown in Fig. 5, the slider head 36 has been pulled along the length of the
zipper and is positioned at a second end of the support 220 to fully close the zipper.
Closing the zipper draws the first and second base portions 208, 210 of the enclosure
base together with the support foot 222 engaging and aligning the first base portion 208
with the second base portion 210.

As shown in Fig. 6, the pull tab 38 is engaged with the retainer 246 to secure the
slider head 36 in the closed position. In this manner, the incidence of the zipper opening
due to inadvertent movement of the slider head may be minimized, if not prevented.

As shown in Fig. 7, with the slider head 36 and the pull tab 38 in the closed
position, the enclosure cover 204 is closed on the enclosure base 202. The cover 204 is
pushed onto the enclosure base until the fastener channels 232 along the inner periphery
of the cover snap onto the protrusions 234 along the outer periphery of the enclosure
base. With the cover fully closed on the enclosure base, the channel barriers 244 at each
end of the cover are pushed into engagement with and conform to the shape of the
portions of the zipper chain 30 extending below the ends of the cover to seal and provide
barriers against migration of bed bugs and other small particles and organisms along the
zipper chain. In this manner, any bed bugs that may migrate from a mattress through
openings in the zipper chain may be contained within the enclosure. Thereafter, the
cover 204 may be secured to the enclosure base 202 using a fastening device 242, such
as a cable tie, to ensure that the enclosure remains closed until the fastening device is
intentionally removed to gain access to the zipper components enclosed in the protective
enclosure.

In another embodiment illustrated in Figs. 13-20, a zipper enclosure 300 includes
an enclosure base 302 that is attachable to the mattress cover 100 and an enclosure cover
304 that can be closed and opened relative to the base. The enclosure cover 304 may be
coupled to the enclosure base 302 with a hinge 306 that permits the cover to be pivoted
between opened and closed positions. In the depicted embodiment, the hinge 306 is a
living hinge integrally formed with the enclosure base 302, although any suitable hinge
arrangement may be used as should be apparent to one of skill in the art.

Similar to the embodiment described above, the base 302 is configured to receive
one or more portions of the zipper, such as the retainer box 32, the slider head, 36, and

the pull tab 38, which are thereafter enclosed when the cover 304 is closed on the base
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302. The enclosure base and cover are configured to prevent migration of particles
and/or organisms through the zipper enclosure when the cover is closed.

As illustrated in Figs. 13-20, the enclosure base 302 includes a first base portion
308 and a separate second base portion 310 that are individually attachable to the top and
bottom cover panels 104, 106 of the mattress cover. In some instances, the base portions
308, 310 may be sewn to the cover panels via a series of stitches 312 placed through a
flange 314, 316 of each base portion. For example, the base portions 308, 310 may have
holes (not depicted in the figures) through which a suitable thread or yarn may pass for
attachment of the base portions to the cover panels. Although a stitched attachment has
been depicted, it should be understood that the base portions may be attached to the
cover panels using any suitable technique as should be apparent to one of skill in the art.
For example, and without limitation, the base portions may be attached to the mattress
cover panels using a suitable adhesive (e.g., resin, epoxy, glue, etc.), staples, or a hook
and loop fastener arrangement.

The base portions 308, 310 may be arranged adjacent to the edges of the cover
panels 104, 106 such that the zipper chain 30 can extend along the cover panels and
between the base portions when the zipper is closed to join the cover panels and encase
the mattress. As shown in Figs. 13-15, a channel 318 may be formed along the length of
the enclosure base 302 between the first and second base portions 308, 310 when the
base portions are drawn into position adjacent each other as the zipper is closed to join
the top and bottom cover panels. The enclosure base 302 may be configured to receive
portions of the zipper, including the retainer box 32, the slider head 36, the pull tab 38,
and segments of the zipper chain 30, within the channel 318.

As discussed previously, it may be desirable to provide one or more features for
aligning, spacing, joining, and/or maintaining the position of the first and second base
portions relative to each other. For example, in one embodiment, the enclosure base 302
may include a support 320 (e.g., a bridge) for spacing the first and second base portions
308, 310 at a selected distance from each other so as to establish a desired width for the
channel 318 for receiving the various components of the zipper. As illustrated, the
support 320 may be integrally formed as part of the second base portion 310 and may be
configured to extend across and bridge the channel 318 and engage with the first base

portion 308, though it should be understood that, if desired, the support may be formed
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as part of the first base portion and be configured to engage with the second base portion.
Additionally, it should be understood that, if desired, the support may not be integrally
formed with the first or second base portions, and may instead be provided as a separate
component configured to couple to the first or second base portion via a suitable hinge
arrangement.

In some applications, it may be desirable for the support 320 to be moveable
relative to the enclosure base, as illustrated in Figs. 13-15. For example, the support may
be moveable between an open position (Fig. 13) and a closed position (Fig. 15). When
in the open position, the support 320 may not extend across and bridge the channel 318,
thereby leaving the channel open and not obstructed by the support. Such a
configuration may be beneficial to facilitate joining of the zipper tracks, such as insertion
of the insertion pin 34 into the slider head 36. When in the closed position, the support
320 may extend across the channel 318 and engage with the first base portion 308. The
support 320 may be coupled to the second base portion 310 via a hinge 321, which
permits the support to move between the open and closed positions. In the depicted
embodiment, the hinge 321 is a living hinge integrally formed with the second base
portion 310, although it should be understood that any suitable hinge arrangement may
be used as should be apparent to one of skill in the art.

In some embodiments, the support 320 and/or enclosure base 302 may include
one or more features to aid in maintaining the support in the open position. For example,
as illustrated in Figs. 14-15, the support may include an engaging member such as a post
323 configured to engage a corresponding recess 325 formed on the second base portion
310. When the support 320 is moved to the open position, the post 323 may interlock
with the recess 325 to hold the support in place in the open position. Although a post
and recess arrangement is shown in the figures, it should be understood that other
interlocking arrangements also may be suitable. For example, and without limitation, the
support 320 and enclosure base 302 may include a suitable latching arrangement, a hook
and loop fastener arrangement, an adhesive pad on the support and/or enclosure base, or
any other suitable arrangement as should be apparent to one of skill in the art to maintain
the support in a desired position. Alternatively, the enclosure 300 may not include any

feature to maintain the support in the open position (or in any other position between the
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open position and the closed position), as the current disclosure is not limited in this
regard.

As discussed previously, in some embodiments, one or more features may be
provided to facilitate alignment of the first and second base portions 308, 310 as they are
drawn together and into engagement with each other. In the embodiment depicted in
Figs. 13-20, the support 320 may include protrusions 322 configured to engage with
recesses 324 provided in the first base portion 308. As shown, the support 320 includes
two protrusions located at opposite ends of the support 320 which engage with two
corresponding recesses 324 on the first base portion. However, it should be understood
that any suitable number of protrusions and/or recesses may be used and the protrusions
and recesses may have any suitable shape and/or configuration as should be apparent to
one of skill in the art for providing support between the base portions.

In some applications, it may be desirable to provide one or more features to
secure the first and second base portions 308, 310 to one another. In one illustrative
embodiment shown in Figs. 13-20, the support 320 may include one or more detents 328
to secure the support to the first base portion 308, thereby securing together the first and
second base portions. As illustrated, each detent 328 may include a bump 329 on the
support which engages a corresponding depression 331 provided on the first base portion
308. Alternatively, the first and second base portions 308, 310 may be secured to one
another without the use of detents or other similar features. For example, in some
embodiments, the protrusions 322 and recesses 324 for aligning the base portions may be
sized and/or shaped to form an interference fit to secure the support 320 to the first base
portion 308. Alternatively or additionally, in some embodiments, the support 320 may
include a protrusion such as a rib 333 extending along a portion of the support and
configured to engage a corresponding channel 335 (Fig. 19) provided on the first base
portion 308 and secure the support to the first base portion. Accordingly, it should be
understood that the securing features may employ any suitable arrangement as should be
apparent to one of skill in the art, as the current disclosure is not limited in this regard.

For some embodiments, the support and enclosure base may include a feedback
arrangement that produces an audible and/or tactile signal or feedback that notifies a user
that the support is fully engaged with the enclosure base. For example, the feedback may

be provided by a snap-fit or press-fit arrangement situated at a suitable region of the
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support and/or the enclosure base. Accordingly, when the support is moved to the closed
position and fully engaged with the enclosure base, an audible clicking sound can be
produced that is heard by the user, informing the user that the support and enclosure base
are sufficiently engaged and secured together. Alternatively, if the nature of the
engagement does not produce an audible sound, a user may be able to feel through a
tactile sensation (e.g., via an interference fit) that suitable engagement between the
support and the enclosure base has been established.

In one embodiment, the detents 328 on the support 320 may be configured to
provide tactile and/or audible feedback as indication that the support is fully engaged
with the first base portion 308 when the support is moved to the closed position.
Alternatively or additionally, in some embodiments, the rib 333 and channel 335 may be
configured to provide tactile and/or audible feedback when the support is moved to the
closed position and engaged with the first base portion. Accordingly, it is to be
understood that the support and enclosure base may employ any suitable feedback
arrangement as should be apparent to one of skill in the art.

Similar to the embodiments discussed above, the enclosure cover 304 and/or the
enclosure base 302 may include one or more fasteners to facilitate securement of the
cover to the base. In one embodiment, one or more channels 332 may extend about the
inner periphery adjacent the open end of the cover 304, and one or more protrusions 334
may extend about the outer periphery adjacent the flange 314, 316 of each base portion
308, 310. The channels 332 and the protrusions 334 may be configured to engage with
each other in a manner that secures the cover to the enclosure base. For example, the
channels and protrusions may be configured so that the channels 332 snap onto and grip
the protrusions 334 when the enclosure cover 304 is closed to secure the cover on the
enclosure base 302.

As discussed previously, it may be desirable to provide feedback to a user that the
enclosure cover is fully closed and secured to the enclosure base to ensure migration of
bed bugs and the like is contained or obstructed by the enclosure. Accordingly, similar
to the embodiments described previously, the channels 332 and protrusions 334 may be
configured to provide tactile and/or audible feedback as an indication that the cover is

fully closed and secured to the enclosure base to contain or obstruct migration of bed
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bugs and the like. However, it should be understood that the enclosure 302 may employ
any suitable feedback arrangement as should be apparent to one of skill in the art.

To facilitate opening the enclosure cover 304 from the enclosure base 302, a pair
of tabs 336, 338 may be provided on the cover and the enclosure base, respectively. As
illustrated, the tabs may extend from the sides of cover 304 and base 302 opposite the
hinge 306 and be arranged so that they are offset from each other when the cover is
closed and secured to the enclosure base. In this manner, the cover may be opened by
exerting opposing forces on the cover tab 338 and the base tab 336 to pull the cover open
and away from the enclosure base.

As discussed previously, in some instances, it may be desirable to lock the cover
to the enclosure base. Similar to the embodiments described above, the tabs 336, 338
may be provided with openings 340 that align with each other when the cover 304 is
closed on the enclosure base 302. A locking fastener (not depicted), such as a cable tie, a
strap, a lock and the like, may be passed through the aligned openings 340 and fastened
or otherwise locked to secure the cover in the closed position. Thereafter, the locking
fastener may be cut or otherwise unlocked to remove it so that the cover ay be opened to
access and open the zipper for removing the top cover panel from the mattress.

As discussed previously, the enclosure cover and/or enclosure base may include
one or more features to form one or more barriers that obstruct and contain any small
particles and/or organisms, such as bed bugs, from migrating out of the mattress cover
through the zipper. In one embodiment, the channels 332 and the protrusions 334 for
securing the cover 304 to the enclosure base 302 may be configured to fit together
snugly to obstruct passage of bed bugs and the like across the interface between these
features. However, a base channel 318 is provided between and along the length of the
first and second base portions 308, 310 for accommodating the zipper chain.

A pair of channel barriers 344 may be located at opposite ends of the cover 304
to obstruct migration of bed bugs and the like through the ends of the base channel 318.
The channel barriers 344 may be configured to bridge at least the width of the base
channel 318 and locally engage the zipper chain 30 when the cover is closed on the
enclosure base, as shown in Figs. 16-18. The channel barriers 344 may be configured to
protrude below the bottom edge of the cover 304 and conform to the shape of the zipper

chain 30 as the channel barriers 344 are pressed into engagement with the chain and
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portions of the cover panels located adjacent the chain. The length of the channel
barriers may be selected to provide sufficient engagement along the length of the chain to
ensure obstruction of pathways between the cover and the chain.

For some applications, it may be desirable to provide channel barriers that are
pre-shaped and/or contoured to substantially match a three dimensional profile of the
zipper tracks and/or portions of the cover panels when the zipper is closed. For example,
each channel barrier may be pre-shaped to have one or more portions configured to
engage with different portions of the zipper chain and/or cover panels. In one illustrative
embodiment, each channel barrier 344 may include a zipper chain engaging portion 345
located at a central portion of the channel barrier that is configured to overlie and engage
the zipper chain 30 when the cover 304 is closed on the enclosure base 302. Each
channel barrier may also include a pair of hem engaging portions 347 located on
opposite sides of the zipper chain engaging portion 345 and configured to overlie and
engage hems 31 where the zipper chain is attached to the cover panels. Additionally, the
channel barriers may include one or more protrusions 349 positioned between the hem
engaging portions 347 and the zipper chain engaging portion 345. The protrusions may
be configured to engage with a portion of depressions (e.g., trenches or channels) which
may be located along the length of the zipper between the hems and the zipper chain.

As illustrated in Figs. 13-14, each engaging portion of the channel barriers 344
may include one or more barrier segments 351 separated by recesses 353. Each barrier
segment and/or recess 351, 353 may be configured to extend in a direction generally
across the zipper chain 30. In some instances, each barrier segment may deform or
compress independently from other adjacent barrier segments when the barrier portions
are brought into engagement with the zipper tracks. As a result, each barrier segment
351 may provide a separate contact surface to facilitate sealing of the zipper enclosure
and obstruct migration of bed bugs and the like. Moreover, in some instances, the
recesses 353 may impart additional flexibility/compressibility to the barrier portions to
facilitate the formation of a seal when the barrier portions are engaged with the zipper.

As discussed above, each channel barrier 344 may include pre-shaped and/or
contoured engaging portions, such as a zipper chain engaging portion 345 and/or hem
engaging portions 347, and each engaging portion may have a pre-formed curved shape.

For instance, as illustrated in Fig. 17, each zipper chain engaging portion 345 may have a
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convex curvature, and each hem engaging portion 347 may have a concave curvature.
Additionally, it should be understood that the different engaging portions may have any
suitable curvature or other pre-formed shape. For example, the engaging portions may
have the same curvature (e.g., all convex or concave), different curvatures, or other pre-
formed shapes such as a wavy contour, as the current disclosure is not limited in this
regard.

Moreover, although the channel barriers, including the pre-shaped/contoured
channel barriers 344, have been depicted and described in connection with a zipper
enclosure including first and second base portions formed separately from one another, it
should be understood that the current disclosure is not limited in this regard. For
example, the pre-shaped barrier may be used with any suitable enclosure structure,
including a one piece enclosure base.

In some embodiments, the support 320 may include a support barrier 354
configured to overlie and/or engage with one or more portions of the zipper when the
support is in the closed position. In one embodiment shown in Figs. 13-15, the support
barrier may include a slider engaging portion 356 located at a first end of the support and
configured to engage with the zipper slider 36. As illustrated in Fig. 13, the slider
engaging portion 356 may be include a recess configured to receive the zipper slider.
Additionally, the support barrier may include a retainer box engaging portion 358
configured to overlie the retainer box 38 when the support is in the closed position. As
illustrated, the retainer box engaging portion 358 may include a recess shaped to receive
the retainer box.

In some embodiments, a channel barrier 344 may include an engaging feature
such as an abutment 355 (Figs. 13-14) configured to overlie and engage at least a portion
of the support barrier 354. For example, a channel barrier located at a first end of the
cover 304 may include an abutment 355 configured to overlie and engage the retainer
box engaging portion 358 of the support barrier 354 when the cover is closed onto the
enclosure base. In this manner, the abutment 355 may press against the retainer box
engaging portion 358 to reinforce the sealing about the retainer box. Similarly, a channel
barrier at an opposing end of the cover may include an engaging feature (not depicted)
configured to overlie and engage the slider engaging portion 356 of the support barrier,

and reinforce the sealing about the zipper slider when the cover is closed.
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The channel barriers and/or support barrier may be formed of a resilient material
with a suitable amount of flexibility and/or compressibility that conforms to various
shapes of zipper chains after repeated openings and closing of the cover. In one
embodiment, the channel barriers and/or support barrier may be formed from a
thermoplastic elastomer (TPE) or a thermoplastic rubber (TPR), or similar materials,
such as silicone, as should be apparent to one of skill in the art. In one embodiment, the
barrier materials may have a Shore A hardness of 15-20.

The enclosure base 302 may be provided with a retainer to engage the pull tab
and hold the slider head in position relative to the enclosure base. In one illustrative
embodiment shown in Fig. 15, the retainer 346 may include a post that is configured to
pass through the opening at the end of the pull tab 38. The post 346 may protrude from
the support 320 to extend into the base channel 318 between the first and second base
portions. In one embodiment, the post 346 may have a cylindrical configuration and
may include recesses along the length of the post, although other configurations for
engaging the pull tab are contemplated. To facilitate engagement with the pull tab 38,
the retainer 346 may have a tapered shape that narrows in a direction from the support
320 toward the free end of the post.

The retainer may be located on the enclosure base to engage the pull tab 38 and
retain the slider head 36 in a desired position at. As shown in Fig. 15, the retainer 346
may be positioned on the support to engage the pull tab 38 when the slider head 36 is
positioned against the slider receiving portion 356 of the support barrier 354 . In this
manner, the slider head 36 is retained in a closed position so that it does not inadvertently
move from the enclosure and open the zipper.

With the zipper closed and the slider head 36 positioned in engagement with the
slider receiving portion 356 of the support barrier 354, the cover 304 may be closed onto
the enclosure base, as illustrated in Figs. 16-18, to secure the first and second base
portions to each other and enclose the slider head, the retainer box and portions of the
zipper chain. Moreover, the peripheral channels/barriers 332, 334 on the cover 304 and
the enclosure base 302 snap together to secure the cover on the base and form a barrier
(e.g., including one or more barrier segments) along the periphery of the cover, and the
channel barriers 344 are pressed into engagement with the zipper chain 30 to obstruct the

ends of the base channel. In this manner, any potential migration of small particles and



10

15

20

25

30

WO 2017/181028 PCT/US2017/027657

-28 -

organisms, such as bed bugs, from a mattress 102 through openings in the zipper 20 of
the mattress cover 100 in the vicinity of the slider head 36 and/or the retainer box 32 are
contained within the enclosure.

As discussed previously, the zipper enclosure 300 may be repeatedly washed and
dried in the ordinary course of use. Thus, it may be desirable to form the zipper
enclosure of suitable materials, such as a polymer or other material, which can be subject
to washing and drying, repeated opening and closing of the hinge, etc. without damage.

In one embodiment, the zipper enclosure 300, including the first and second base
portions 308, 310 and the cover 304, may be molded from a plastic material, such as
polypropylene. The enclosure may employ, without limitation, transparent material for
the cover 304 and/or the enclosure base 302 to allow visual inspection of the interior of
the enclosure for the presence of bed bugs and other organisms, as well as to ensure
proper positioning of the slider head 36 and pull tab 38 of the zipper. The enclosure
components may be molded, such as injection molding, although other fabricating
processes may be used as should be apparent to one of skill in the art.

In one embodiment, the channel barriers 344 and support barrier 354 may be
overmolded onto the cover 304 and the support 320 of the enclosure, respectively.
However, any suitable processes, including bonding, welding and the like, may be
utilized to join the channel barriers and support barrier to the cover and support,
respectively, as should be apparent to one of skill in the art.

As described previously, to enhance visual inspection of the slider head 36 and
pull tab 38 of the zipper through the enclosure cover, the pull tab may optionally be
colored (e.g., bright green, red, blue, yellow) to provide a visual contrast with the
enclosure that allows the inspector to easily see if the pull tab is properly positioned
within the enclosure. For example, an inspector may have a need to quickly determine
whether the zipper enclosure is appropriately installed for a large number of bedding
encasements (or other appropriate articles). Using a transparent enclosure cover and a
visually contrasting pull tab, an inspector can quickly peer through the cover and
determine if the pull tab has been positioned to fully close the zipper.

Another illustrative method of enclosing the zipper of a mattress cover with a

zipper enclosure is described in connection with Figs. 13-16.
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As shown in Fig. 13, to facilitate initial joining of the zipper tracks, including
inserting the pin 34 into the slider 36, the support 320 is rotated to the open position and
the post 323 is brought into engagement with the recess 325 on the second base portion
310 secure the support in the open position. As shown in Fig. 13, the slider head 36 has
been pulled along the length of the zipper and is positioned at a first end of the channel
318 to fully close the zipper; the retainer pox is positioned at a second opposing end of
the channel. Closing the zipper draws the first and second base portions 308, 310 of the
enclosure base together.

As shown in Fig. 14, the post 323 is disengaged from the recess 325 as the
support 320 is moved to the closed position. The alignment protrusions 322 on the
support are received by recesses 324 on the first base portion, and as the support is
moved to the closed position, the detents 328 and/or the rib 333 and channel 335 are
brought into engagement, thereby securing the support to the first base portion.
Additionally, when the support is moved to the closed position, the slider engaging
portion 356 and the retainer box engaging portion 358 of the slider barrier 354 are
brought into engagement with the slider and retainer box, respectively.

As shown in Fig. 15, the pull tab 38 is engaged with the retainer 346 to secure the
slider head 36 in the closed position. In this manner, the incidence of the zipper opening
due to inadvertent movement of the slider head may be minimized, if not prevented.
Additionally, in some embodiments, engaging the pull tab 38 with the restrainer 346 may
cause the slider head 36 to be pulled against the slider head receiving portion 356 of the
support barrier 354, thereby at least partially compressing the slider receiving portion,
which may aid in forming an obstruction to prevent migration of bed bugs and the like.

As shown in Fig. 16, with the slider head 36 and the pull tab 38 in the closed
position, the enclosure cover 304 is closed on the enclosure base 302. The cover 304 is
pushed onto the enclosure base until the fastener channels 332 along the inner periphery
of the cover snap onto the protrusions 334 along the outer periphery of the enclosure
base. With the cover fully closed on the enclosure base, the channel barriers 344 at each
end of the cover are pushed into engagement with and conform to the shape of the
portions of the zipper chain 30 extending below the ends of the cover to seal and provide
barriers against migration of bed bugs and other small particles and organisms along the

zipper chain. In this manner, any bed bugs that may migrate from a mattress through



10

15

20

25

WO 2017/181028 PCT/US2017/027657

-30 -

openings in the zipper chain may be contained within the enclosure. Thereafter, the
cover 304 may be secured to the enclosure base 302 using a fastening device, such as a
cable tie, to ensure that the enclosure remains closed until the fastening device is
intentionally removed to gain access to the zipper components enclosed in the protective
enclosure.

For purposes of this patent application and any patent issuing thereon, the
indefinite articles “a” and “an,” as used herein in the specification and in the claims,
unless clearly indicated to the contrary, should be understood to mean “at least one.”
The phrase “and/or,” as used herein in the specification and in the claims, should be
understood to mean “either or both” of the elements so conjoined, i.e., elements that are
conjunctively present in some cases and disjunctively present in other cases. Multiple
elements listed with “and/or” should be construed in the same fashion, i.e., “one or
more” of the elements so conjoined. Other elements may optionally be present other
than the elements specifically identified by the “and/or” clause, whether related or

unrelated to those elements specifically identified.

2% 2% bR

The use of “including,” “comprising,” “having,” “containing,” “involving,”
and/or variations thereof herein, is meant to encompass the items listed thereafter and
equivalents thereof as well as additional items.

It should also be understood that, unless clearly indicated to the contrary, in any
methods claimed herein that include more than one step or act, the order of the steps or
acts of the method is not necessarily limited to the order in which the steps or acts of the
method are recited.

The foregoing description of various embodiments are intended merely to be
illustrative thereof and that other embodiments, modifications, and equivalents are within

the scope of the invention recited in the claims appended hereto.
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CLAIMS

What is claimed is:

1. A zipper enclosure comprising:

an enclosure base configured to be attached to an article that includes a zipper for
joining first and second portions of the article together when the zipper is closed, the
enclosure base including a first base portion and a second base portion that is separate
from the first base portion, the first base portion configured to be located on the first
portion of the article and the second base portion configured to be located on the second
portion of the article; and

an enclosure cover configured to secure the first and second base portions to each
other when the zipper is closed and the enclosure cover is closed on the enclosure base,
the first and second base portions being separable from each other when the enclosure

cover is released from the enclosure base.

2. The zipper enclosure of claim 1, wherein the enclosure base and the enclosure
cover are configured to contain and/or obstruct migration of particles and/or organisms

through the zipper enclosure when the enclosure cover is closed on the enclosure base.

3. The zipper enclosure of claim 2, wherein the enclosure base includes a first
barrier segment and the enclosure cover includes a second barrier segment, the first and
second barrier segments configured to cooperate with each other at an interface to form a
barrier to prevent migration of particles and/or organisms across the interface when the

enclosure cover is closed on the enclosure base.

4. The zipper enclosure of claim 3, wherein the first and second barrier segments are
configured to cooperate with each other to secure the enclosure cover to the enclosure

base when the enclosure cover is closed on the enclosure base.

5. The zipper enclosure of claim 3, wherein the first and second barrier segments are

configured to cooperate with each other to produce an audible indication that the
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enclosure cover is secured to the enclosure base when the enclosure cover is closed on

the enclosure base.

6. The zipper enclosure of claim 1, wherein the enclosure base is configured to
receive a slider head and a pull tab of the zipper when the zipper is closed to join the first

and second portions of the article.

7. The zipper enclosure of claim 6, wherein the enclosure base is configured to

receive a retainer box of the zipper.

8. The zipper enclosure of claim 7, wherein the first and second base portions form

a channel to receive the slider head and the pull tab of the zipper.

0. The zipper enclosure of claim 8, wherein the enclosure base includes a retainer
configured to engage with the pull tab to retain the slider head in position within the

zipper enclosure.

10.  The zipper enclosure of claim 9, wherein the retainer includes a post configured

to extend through an opening in the pull tab.

11.  The zipper enclosure of claim 9, wherein the retainer is located in the channel.
12.  The zipper enclosure of claim 1, wherein the enclosure base includes a support
configured to support the first and second base portions relative to each other when the

zipper is closed.

13. The zipper enclosure of claim 12, wherein the support is configured to extend

across a portion of the zipper to engage the second base portion.

14.  The zipper enclosure of claim 12, wherein the support is moveable between a

first position in which the support does not extend across the zipper and a second
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position in which the support extends across the zipper to engage the second base

portion.

15. The zipper enclosure of claim 14, wherein the support is movably connected to

the first barrier portion by a hinge.

16. The zipper enclosure of claim 14, wherein the support is engageable with the first

base portion when moved to the first position to maintain the support in the first position.

17. The zipper enclosure of claim 16, wherein the support comprises a post

engageable with a recess on the first base portion.

18. The zipper enclosure of claim 14, wherein the support is configured to engage the
second base portion and secure the support to the second base portion when the support

is in moved to second position.

19.  The zipper enclosure of claim 14, wherein the support and the second base
portion are configured to cooperate with each other to produce an audible and/or tactile
indication that the support is secured to the second base portion when the support is

moved to the second positon.

20. The zipper enclosure of claim 12, further comprising a support barrier located on
the support, the support barrier including a slider engaging portion configured to engage
with a zipper slider and a retainer box engaging portion configured to engage a retainer

box of the zipper.

21.  The zipper enclosure of claim 1, wherein the enclosure cover includes at least one
channel barrier that is configured to engage at least one portion of the zipper chain when

the enclosure cover is closed on the enclosure base.
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22.  The zipper enclosure of claim 21, wherein the at least one channel barrier is
configured to conform to the portion of the zipper chain when the at least one channel

barrier is moved into engagement with the portion of the zipper chain.

23.  The zipper enclosure of claim 22, wherein the at least one channel barrier
includes first and second channel barriers arranged to engage first and second portions of

the zipper chain.

24.  The zipper enclosure of claim 23, wherein the first and second channel barriers
located at opposite ends of the enclosure cover are arranged to overlie the first and
second portions of the zipper chain when the enclosure cover is closed on the enclosure

base.

25.  The zipper enclosure of claim 21, wherein the at least one channel barrier
includes a pre-formed contoured engaging surface configured to match a profile of a

portion of the zipper chain.

26.  The zipper enclosure of claim 1, wherein the enclosure base includes at least one
first alignment feature and the enclosure cover includes at least one second alignment
feature, the first and second alignment features configured to align the enclosure cover

with the enclosure base when the enclosure cover is closed on to the enclosure base.

27.  The zipper enclosure of claim 26, wherein each of the first base portion and the
second base portion includes a first alignment feature and the enclosure cover includes a
pair of second alignment features that cooperate with the first alignment features to align

the enclosure cover with the first and second base portions.

28.  The zipper enclosure of claim 27, wherein each first alignment feature includes a
receptacle and each second alignment feature includes a protrusion that is received in the

receptacle as the enclosure cover is closed on the enclosure base.
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29. The zipper enclosure of claim 1, further comprising a backing panel configured to
support the first and second base portions to facilitate closure of the enclosure cover on
the enclosure base, the backing panel to be separated from the first and second base

portions by the first and second portions of the article.

30. A mattress cover for enclosing a mattress, the mattress cover comprising:

a bottom cover panel configured to enclose a bottom portion of the mattress;

a top cover panel configured to enclose a top portion of the mattress;

a zipper to removably join the top cover panel to the bottom cover panel and
thereby enclose the mattress with the mattress cover, the zipper including a chain, a
slider that is movable along the chain to open and close the zipper, and a pull tab
extending from the slider to facilitate movement of the slider along the chain; and

a zipper enclosure configured to enclose the slider and one or more portions of
the chain when the zipper is closed to contain migration of particles and/or organisms
through the mattress cover, the zipper enclosure including an enclosure base attached to
the mattress cover adjacent the zipper and an enclosure cover configured to engage with
the enclosure base to enclose the slider and the one or more portions of the chain, the
enclosure base including a first base portion attached to an outer surface of the bottom
cover panel and a second base portion attached to an outer surface of the top cover panel,
the first and second base portions being separable from each other when the enclosure

cover is released from the enclosure base.

31. The mattress cover of claim 30, wherein the enclosure base and the enclosure
cover are configured to contain and/or obstruct migration of particles and/or organisms

through the zipper enclosure when the enclosure cover is closed on the enclosure base.

32. The mattress cover of claim 31, wherein the enclosure base includes a first barrier
segment and the enclosure cover includes a second barrier segment, the first and second
barrier segments configured to cooperate with each other at an interface to form a barrier
to prevent migration of particles and/or organisms across the interface when the

enclosure cover is closed on the enclosure base.
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33. The mattress cover of claim 32, wherein the first and second barrier segments are
configured to cooperate with each other to secure the enclosure cover to the enclosure

base when the enclosure cover is closed on the enclosure base.

34. The mattress cover of claim 32, wherein the first and second barrier segments are
configured to cooperate with each other to produce an audible and/or tactile indication
that the enclosure cover is secured to the enclosure base when the enclosure cover is

closed on the enclosure base.

35. The mattress cover of claim 30, wherein the enclosure base is configured to
receive a slider head and a pull tab of the zipper when the zipper is closed to join the first

and second portions of the article.

36. The mattress cover of claim 35, wherein the enclosure base is configured to

receive a retainer box of the zipper.

37. The mattress cover of claim 36, wherein the first and second base portions form a

channel to receive the slider head and the pull tab of the zipper when the zipper is closed.

38. The mattress cover of claim 37, wherein the enclosure base includes a retainer
configured to engage with the pull tab to retain the slider head in position within the

zipper enclosure.

39. The mattress cover of claim 38, wherein the retainer includes a post configured to

extend through an opening in the pull tab.

40. The mattress cover of claim 38, wherein the retainer is located in the channel.

41. The mattress cover of claim 30, wherein the enclosure base includes a support

configured to support the first and second base portions relative to each other when the

zipper is closed.
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42. The mattress cover of claim 41, wherein the support is configured to extend

across a portion of the zipper to engage the second base portion.

43. The mattress cover of claim 41, wherein the support is moveable between a first
position in which the support does not extend across the zipper and a second position in

which the support extends across the zipper to engage the second base portion.

44, The mattress cover of claim 43, wherein the support is movably connected to the

first barrier portion by a hinge.

45. The mattress cover of claim 43, wherein the support is engageable with the first

base portion when moved to the first position to maintain the support in the first position.

46. The mattress cover of claim 45, wherein the support comprises a post engageable

with a recess on the first base portion to maintain the support in the first position.

47. The mattress cover of claim 43, wherein the support is configured to engage the
second base portion and secure the support to the second base portion when the support

is moved to the second position.

48. The mattress cover of claim 43, wherein the support and the second base portion
are configured to cooperate with each other to produce an audible and/or tactile
indication that the support is secured to the second base portion when the support is

moved to the second positon.

49. The mattress cover of claim 41, further comprising a support barrier located on
the support, the support barrier including a slider engaging portion configured to engage
with the slider and a retainer box engaging portion configured to engage a retainer box of

the zipper.
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50. The mattress cover of claim 30, wherein the enclosure cover includes at least one
channel barrier that is configured to engage at least one portion of the zipper chain when

the enclosure cover is closed on the enclosure base.

51. The mattress cover of claim 50, wherein the at least one channel barrier is
configured to conform to the portion of the zipper chain when the at least one channel

barrier is moved into engagement with the portion of the zipper chain.

52. The mattress cover of claim 51, wherein the at least one channel barrier includes
first and second channel barriers arranged to engage first and second portions of the

zipper chain.

53. The mattress cover of claim 52, wherein the first and second channel barriers
located at opposite ends of the enclosure cover are arranged to overlie the first and
second portions of the zipper chain when the enclosure cover is closed on the enclosure

base.

54. The mattress cover of claim 50, wherein the at least one channel barrier includes
a pre-formed contoured engaging surface which corresponds to a profile of a portion of

the zipper chain.

55. The mattress cover of claim 30, wherein the enclosure base includes at least one
first alignment feature and the enclosure cover includes at least one second alignment
feature, the first and second alignment features configured to align the enclosure cover

with the enclosure base when the enclosure cover is closed on to the enclosure base.

56. The mattress cover of claim 55, wherein each of the first base portion and the
second base portion includes a first alignment feature and the enclosure cover includes a
pair of second alignment features that cooperate with the first alignment features to align

the enclosure cover with the first and second base portions.
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57. The mattress cover of claim 56, wherein each first alignment feature includes a
receptacle and each second alignment feature includes a protrusion that is received in the

receptacle as the enclosure cover is closed on the enclosure base.

58. The mattress cover of claim 30, further comprising a backing panel configured to
support the first and second base portions to facilitate closure of the enclosure cover on
the enclosure base, the backing panel attached to an inner surface of the bottom cover

panel opposite the second base portion.

59. The mattress cover of claim 58, wherein a portion of the backing panel extends
beyond the bottom cover panel to be positioned adjacent an inner surface of the top cover
panel opposite the first base portion when the top cover panel is joined to the bottom

cover panel.

60. A zipper enclosure comprising:

an enclosure base configured to be attached to an article that includes a zipper
having a zipper chain and a zipper slider, the enclosure base configured to receive the
zipper slider;

an enclosure cover attached to the enclosure base and movable between an open
position to receive the zipper slider in the enclosure base and a closed position to enclose
the zipper slider in the enclosure base; and

at least one barrier located on the enclosure cover to engage a portion of the
zipper when the cover is moved to the closed position, the barrier including a pre-formed

contoured surface having a shape corresponding to the portion of the zipper.

61.  The zipper enclosure of claim 60, wherein the pre-formed contoured surface
includes a zipper chain engaging portion configured to overlie and engage at least a

portion of the zipper chain when the cover is moved to the closed position.
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62.  The zipper enclosure of claim 61, wherein the pre-formed contoured surface
includes at least one hem engaging portion configured to overlie and engage at least a

portion of a hem located where the zipper is attached to the article.

63.  The zipper enclosure of claim 62, wherein the pre-formed contoured surface

includes two hem engaging portions located on opposing sides of the barrier.

64. The zipper enclosure of claim 63, wherein the zipper chain engaging portion is

located between the two hem engaging portions.

65.  The zipper enclosure of claim 64, wherein the pre-formed contoured engaging
surface includes one or more protrusions located between the hem engaging portions and
the zipper chain engaging portion, the protrusions configured to engage with portions of

the zipper located between the hems and the zipper chain.

66. The zipper enclosure of claim 61, wherein the zipper chain engaging portion has

a convex curvature.

67. The zipper enclosure of claim 62, wherein the hem engaging portion has a

concave curvature.

68. The zipper enclosure of claim 62, wherein the zipper chain engaging portion
and/or the hem engaging portion includes two or more barrier segments separated by one

Or more recessces.

69. The zipper enclosure of claim 60, wherein the barrier is formed from a resilient
material such that the barrier deforms against the portion of the zipper when engaged

with the portion of the zipper.
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“Q” document referring to an oral disclosure, use, exhibition or other
means
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considered novel or cannot be considered to involve an inventive
step when the document is taken alone
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Box No. H Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIl  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-***-Please See Within the Next Supplemental Box-***-

1. l___l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were }imely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos..

1-59

Remark on Protest l___l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicabie protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Information on patent family members PP
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-Continued from Box No. Il Observations where unity of invention is lacking -***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid.

Group |: Claims 1-59 are directed toward a zipper enclosure comprising an enclosure base including a first base portion and a second
base portion and a mattress cover for enclosing a mattress.

Group II: Clams 60-69 are directed toward a zipper enclosure comprising at least one barrier located on the enclosure cover to engage a
portion of the zipper when the cover is moved to the closed position, the barrier including a pre-formed contoured surface having a
shape corresponding to the portion of the zipper.

The inventions listed as Groups | and I do not relate to a single general inventive concept under PCT Rule 13.1 becauss, under PCT
Rule 13.2, they lack the same or corresponding special technical features.

Group | has at least enclosure base including a first base portion and a second base portion that is separate from the first base portion,
the first base portion configured to be located on the first portion of the article and the second base portion configured to be located on
the second portion of the article, mattress cover for enclosing a mattress, the mattress cover comprising a bottom cover panel configured
to enclose a bottom portion of the mattress, a top cover panel configured to enclose a top portion of the mattress, a zipper to removably
join the top cover panel to the bottom cover panel and thereby enclose the mattress with the mattress cover, the zipper including a
chain, a slider that is movable along the chain to open and close the zipper, and a pull tab extending from the slider to facilitate
movement of the slider along the chain, and a zipper enclosure configured to enclose the slider and one or more portions of the chain
when the zipper is closed to contain migration of particles and/or organisms through the mattress cover that Group |l does not have.

Group Il has at least at least one barrier located on the enclosure cover to engage a portion of the zipper when the cover is moved to the
closed position, the barrier including a pre-formed contoured surface having a shape corresponding to the portion of the zipper that
Group | does not have.

The common technical features of Groups | and |l are at least an enclosure base configured to be attached to an article that includes a
zipper having a zipper chain and a zipper slider, the enclosure base configured to receive the zipper slider, an enclosure cover attached
to the enclosure base and movable between an open position to receive the zipper slider in the enclosure base and a closed position to
enclose the zipper slider in the enclosure base. These common features are disclosed by US 2012/0311785 A1 to GOLDBERG, G
(hereinafter ‘Goldberg'). Goldberg discloses an enclosure base configured to be attached to an article (an enclosure base 510 that may
be attached to an article 400, figures 11-14, paragraphs [0087] and [0089)) includes a zipper having a zipper chain and a zipper slider
(zipper assembly includes zipper tracks 130 (chain) and zipper slider 120, figures 11-14, paragraph [0087}), the enclosure base
configured to receive the zipper slider (enclosure base 510 receives zipper slider 120, figures 11-14, paragraphs [0087] and [0081]), an
enclosure cover attached to the enclosure base and movable between an open position to receive the zipper slider in the enclosure base
and a closed position to enclose the zipper slider in the enclosure base (cover 560 attached to enclosure base 510 has an open position
to receive zipper slider 120 and a closed position to enclose zipper slider, figures 11-14, paragraphs [0087] and [0094]).

Since the common technical features are previously disclosed by the Goldberg reference, these common features are not special and so
Groups | and 1l lack unity.

Form PCT/ISA/210 (patent family annex) (January 2015)
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