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(57) Abrégée/Abstract:

An animal-resistant system for inhibiting access to refuse containers by animals Is disclosed. The system comprises at least one
latch mechanism, at least one actuation member, at least one shroud member, and a cover defining an opening which permits

ek N [ [ [T
R SN ] ] 7 ]
AN 7 7 7 ]
N NS /P T C I P O

:'\\"-".L\ RO ALMEARNGN
l.\_s . l_ . \“t-l. n l_a "v \! "'
S e S L
‘a‘"-“-;izf‘:%,:-:-;-:-:-:;‘:s’ T e S
RO RO
N e TN Ty

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




CA 2561069 C 2013/07/02

anen 2 561 069
13) C

(57) Abrege(suite)/Abstract(continued):

access to the actuation member. The actuation member communicates with the latch mechanism so as to move the latch
mechanism between the latched and unlatched positions. In the latched position, the latch mechanism secures the container lid to
the container base, substantially inhibiting access to the container. The access hole and actuation member are dimensioned and
positioned on the container in a selected manner so as allow human hands access to the actuation member and unlatch the
container while simultaneously inhibiting such access by animals. The shrouds are further configured to inhibit forcible entry into
the container when the system Is latched.
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ABSTRACT OF THE DISCLOSURE

An animal-resistant system for inhibiting access to refuse containers by animals is
disclosed. The system comprises at least one latch mechanism, at least one actuation
member, at least one shroud member, and a cover defining an opening which permits access
to the actuation member. The actuation member communicates with the latch mechanism so
as to move the latch mechanism between the latched and unlatched positions. In the latched
position, the latch mechanism secures the container lid to the container base, substantially
inhibiting access to the container. The access hole and actuation member are dimensioned
and positioned on the container in a selected manner so as allow human hands access to the
actuation member and unlatch the container while simultaneously 1inhibiting such access by
animals. The shrouds are further configured to inhibit forcible entry into the container when

the system 1s latched.
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ANIMAL-RESISTANT SYSTEM

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to latching systems and, in particular, concerns a

latching system for use with a container to inhibit access to the interior of the container by

animals.

Description of the Related Art

[0002] Food and food-containing refuse generated by humans can attract the attention

of animals in areas adjacent to animal habitats. Animals, such as bears, have a keen sense of
smell and can easily detect food which is stored or discarded in containers left outdoors such as
storage lockers and refuse bins on streets or in parks.

[0003] Because these outdoor containers are accessible and plentiful, they are an
attractive source of food for animals compared to foraging in their natural habitat. Furthermore,
once animals learn that this source of food is available, they may lose their wariness towards
humans and frequently return to areas where the food was located, increasing the probability of
an animal-human encounter.

[0004] The attraction of animals, and bears in particular, to human populated areas 1s
problematic. The size and strength of some animals, bears, for example, makes them a potential
threat to people or property they encounter while attempting to access containers containing
food. Further, animals entering settled areas can become injured or killed by moving
automobiles, electrical lines, and other human technologies. Thus, to protect people, property,
and the animals themselves, it is desirable to inhibit animals from accessing containers storing
food and food containing retuse.

[0005] Latch systems are commonly placed on containers for this purpose. Ior

example, a common latch system employs a latch which is actuated by a pair of thumb and
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finger clips to secure the lid of the container in place when the lid is closed. Other systems
may further employ large, heavy reinforcing components on the lid of a container, designed to
inhibit ammmals from physically damaging the container in order to galn access.

[0006] These latch systems are problematic, however. In one aspect, the latches
can require significant dexterity to operate, presenting difficulties for children, the elderly, or
the handicapped. In another aspect, these latch mechanisms may require a user to re-engage
the latch after each use. Should the user forget to re-engage the latch, the receptacle is
vulnerable to animals. In a further aspect, the latches are not guarded against animal access.
Thus, animals, by luck, persistence, or cleverness, may succeed in operating the latch to open
the container.

[0007] In an additional aspect, the reinforcing components can cause premature
failure of the container. The reinforcing components may comprise solid, heavy components
attached to the container lid which are designed to resist deformation from an animal
attempting forcible entry into a container. The added weight of the reinforcing components,
however, typically causes damage to container hinge after repeated use of the container. As a
result, repair or replacement of the container 1s required, at the expense of the owner.

[0008] These deficiencies in current latch designs illustrate the need for improved
animal-resistant latch systems which are easy to use and mechanically robust, while also

reducing the potential for user error.

SUMMARY OF THE INVENTION

[0009] In one aspect, the preferred embodiments of the present invention provide
an animal-resistant system for securing a lid of a container having a base, where the lid 1s
positioned inward of the base. The system comprises at least one latch mechanism that
interconnects the lid and the base of the container, where the at least one latch mechanism has
a first orientation where the lid and the base are secured together and a second orientation
where the lid can be removed from the base. The system further comprises at least one
actuation member coupled to the at least one latch mechanism, where a user can manipulate
the actuation member to thereby manipulate the at least one latch from the first to the second
orientation. The system additionally comprises a cover that covers the actuation member,

where the cover defines an opening that is spaced from the actuation member a distance and
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direction selected to permit user manipulation of the actuation member by a human finger but
to inhibit manipulation by an animal claw.

[0010] In another aspect, the preferred embodiments of the present invention
provide an animal-resistant system for securing a lid of a container having a base, where the
lid 1s positioned inward of the base. The system comprises at least one latch mechanism that
interconnects the lid and the base of the container, where the at least one latch mechanism has
a first orientation where the lid and the base are secured together and a second orientation
where the lid can be removed from the base. The system also comprises at least one actuation
member coupled to the at least one latch mechanism, where a user can manipulate the
actuation member to thereby manipulate the at least one latch from the first to the second
orientation. The system further comprises at least one shroud member that 1s mounted on the
inner edge of the base of the container, adjacent to the interface between the base and the lid
of the container, to inhibit a bear from accessing an edge of the lid of the container adjacent to
the base. The system additionally comprises a protective member mounted on the portion of
the id of the container that i1s adjacent to the interface with the base, where the protective
member is formed of a rigid material so as to inhibit the bear from deforming the portion of
the lid adjacent to the interface with the base.

[0011] In a further aspect, the preferred embodiments of the present invention
provide an animal-resistant container. The container comprises a receptacle having a base
and a lid, where the 1id 1s positioned inward of the base. The container also comprises at least
one latch mechanism that interconnects the lid and the base of the container, where the at
least one latch mechanism has a first orientation, where the lid and the base are secured
together and a second orientation where the lid can be removed from the base. The container
further comprises at least one actuation member coupled to the at least one latch mechanism,
where a user can manipulate the actuation member to thereby manipulate the at least one latch
from the first to the second orientation. The container additionally comprises a cover that
covers the actuation member, where the cover defines an opening that i1s spaced from the
actuation member a distance and direction selected to permit user manipulation of the

actuation member by a human finger but to inhibit user manipulation by an animal claw.
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[0011a] Another 1llustrative embodiment provides an animal-resistant system for
securing a lid of a container having a base. The base defines an opening that receives the lid and
a lip 1s positioned on an outer surface of the base adjacent the opening so as to extend outward
and then downward from the opening. The system includes at least one latch mechanism that
interconnects the hid and the base of the container. The at least one latch mechanism has a first
orientation wherein the lid and the base are secured together and a second orientation wherein
the lid can be removed from the base. The at least one latch mechanism 1s concealed from view

and the at least one latch member remains in the first orientation regardless ot the orientation of

the latch member with respect to gravity. The system further includes at least one actuation

member coupled to the at least one latch mechanism. A user can manipulate the actuation
member to thereby manipulate the at least one latch from the first to the second orientation. The
system further includes a cover that covers the actuation member. The cover defines an opening
that is spaced from the actuation member a distance and direction selected to permit user
manipulation of the actuation member by a human finger but to inhibit manipulation by an
animal claw. The system further includes at least one shroud member mounted to the base of the
container adjacent the interface between the base and the lid of the container, to thereby inhibat
an animal from accessing an edge of the lid of the container. The at least one shroud member 1s
shaped so as to extend outward from the opening and then downward over the lip and then
inward towards the base and then upward so as to extend between the lip and the base. The
shroud is coupled to the base via a plurality of fasteners that extend at least through two points in
the shroud and through the lip interposed between the two points of the shroud and into the base
so that the shroud has sufficient strength to inhibit a bear from deforming the base of the

container adjacent the lid to thereby deform the opening to gain access to the opening to dislodge
the hid.

[011b] Another illustrative embodiment provides an animal-resistant system for securing
a lid of a container having a base. The base defines an opening that receives the lid and a lip 1s
positioned on an outer surface of the base adjacent the opening so as to extend outward and then
downward from the opening. The system includes at least one latch mechanism that
‘nterconnects the lid and the base of the container. The at least one latch mechanism has a tirst
orientation wherein the 1id and the base are secured together and a second orientation wherein

the lid can be removed from the base. The at least one latch mechanism 1s concealed from view
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and the at least one latch member remains 1n the first orientation regardless of the orientation of
the latch member with respect to gravity. The system further includes at least one actuation
member coupled to the at least one latch mechanism. A user can manipulate the actuation
member to thereby manipulate the at least one latch from the first to the second orientation. The
system further includes at least one shroud member that 1s mounted on the inner edge of the base
of the container, adjacent to the interface between the base and the lid of the container, to thereby
inhibit an animal from accessing an edge of the lid of the container adjacent to the base. The
shroud member is shaped so as to extend outward from the opening and then downward over the
lip and then inward toward the base and then upward so as to extend between the lip and the
base. The shroud is coupled to the base via a plurality of fasteners that extend at least through

two points in the shroud and through the lip interposed between the two points of the shroud and

into the base so that the shroud has sufficient strength to inhibit a bear from deforming the base
of the container to thereby deform the opening to gain access to the opening to dislodge the hd.
The system further includes a protective member mounted on the portion of the lid ot the
container that is adjacent to the interface with the base. The protective member is formed of a

rigid material so as to inhibit the bear from deforming the portion of the lid adjacent to the

interface with the base.

[0011¢] In accordance with another illustrative embodiment, an animal-resistant
container includes a receptacle having a base and a lid. The base defines an opening that
receives the 1id and a lip is positioned on an outer surface of the base adjacent the opening so as
to extend outward and then downward from the opening. The container further includes at least

one latch mechanism that interconnects the lid and the base of the container. The at least one
latch mechanism has a first orientation wherein the lid and the base are secured together and a
second orientation wherein the lid can be removed from the base. The at least one latch
mechanism is concealed from view and the at least one latch member remains in the first
orientation regardless of the orientation of the latch member with respect to gravity. The
container further includes at least one actuation member coupled to the at least one latch
mechanism. A user can manipulate the actuation member to thereby manipulate the at least one
latch from the first to the second orientation. The container further includes a cover that covers
fhe actuation member. The cover defines an opening that is spaced from the actuation member a

distance and direction selected to permit user manipulation of the actuation member by a human
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finger but to inhibit manipulation by an animal claw. The container further includes at least one
shroud member mounted to the base of the container adjacent the interface between the base and
the lid of the container, to thereby inhibit an animal from accessing an edge of the hid of the
container. The at least one shroud member is shaped so as to extend outward from the opening
and then downward over the lip and then inward toward the base and then upward so as to extend
between the lip and the base. The shroud 1s coupled to the base via a plurality of fasteners that
extend at least through two points in the shroud and through the lip interposed between the two
points of the shroud so that the shroud has sufficient strength to inhibit a bear from deforming
the base of the container adjacent the lid to thereby deform the opening to gain access to the
opening to dislodge the lid. The container further includes a protective member mounted on the
portion of the lid of the container that is adjacent to the interface with the base. The protective
member is formed of a rigid material so as to inhibit the bear from deforming the portion of the
lid adjacent the interface of the base.

[0011d] Another illustrative embodiment provides an animal-resistant system for
securing a lid of a container having a base. The lid is positioned inward of the base. The system
includes at least one latch mechanism that interconnects the lid and the base of the container.
The at least one latch mechanism has a first orientation wherein the lid and the base are secured
together and a second orientation wherein the lid can be removed from the base. The at least one
latch mechanism is concealed from view and the at least one latch member remains in the first
orientation regardless of the orientation of the latch member with respect to gravity. The system
further includes at least one actuation member coupled to the at least one latch mechanism. A
user can manipulate the actuation member to thereby manipulate the at least one latch from the
first to the second orientation. The system further includes a cover that covers the actuation
member. The cover defines an opening that is spaced from the actuation member a distance and
direction selected to permit user manipulation of the actuation member by a human finger but to
inhibit manipulation by an animal claw. The system further includes at least one shroud member
mounted to the base of the container adjacent the interface between the base and the lid of the
container, to thereby inhibit an animal from accessing an edge of the lid of the container. The at
least one shroud member is formed of a metal material of a sufficient strength and 1s turther
shaped to prevent a bear from deforming the base of the container adjacent the lid by exerting

force or weight against the base of the container adjacent the shroud. The system further
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shroud member mounted to the base of the container adjacent the interface between the base and
the hid of the container, to thereby inhibit an animal from accessing an edge of the lid of the
container. The at least one shroud member is formed of a metal material of a sufficient strength
and 1s further shaped to inhibit a bear from deforming the base of the container adjacent the lid
by exerting force or weight against the base of the container adjacent the shroud. The container
further includes a protective member mounted on the portion of the lid of the container that is
ad)acent to the interface with the base. The protective member is formed of a rigid material so as

to inhibit the bear from deforming the portion of the lid adjacent the interface of the base.
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includes a protective member mounted on the portion of the lid of the container that is adjacent
to the interface with the base. The protective member 1s formed of a rigid material so as to
inhibit the bear from deforming the portion of the lid adjacent the interface of the base.

[0011¢] Another illustrative embodiment provides an animal-resistant system for
securing a lid of a container having a base wherein the lid is positioned inward of the base. The
system includes at least one latch mechanism that interconnects the lid and the base of the
container. The at least one latch mechanism has a first orientation wherein the lid and the base
are secured together and a second orientation wherein the lid can be removed from the base. The
at least one latch mechanism is concealed from view and the at least one latch member remains
in the first orientation regardless of the orientation of the latch member with respect to gravity.
The system further includes at least one actuation member coupled to the at least one latch
mechanism. A user can manipulate the actuation member to thereby manipulate the at least one
latch from the first to the second orientation. The system further includes at least one shroud
member that is mounted on the inner edge of the base of the container, adjacent to the intertace
between the base and the lid of the container, to thereby inhibit an animal from accessing an edge
of the lid of the container adjacent to the base. The shroud member is formed of a metal material
of sufficient strength and is further shaped to inhibit a bear from deforming the base of the
container by exerting force or weight against the base of the container adjacent the shroud. '

[0011f] In another illustrative embodiment, an animal-resistant container includes
a receptacle having a base and a lid, wherein the lid is positioned inward of the base, and at least
one latch mechanism that interconnects the lid and the base of the container. The at least one
latch mechanism has a first orientation wherein the lid and the base are secured together and a
second orientation wherein the lid can be removed from the base. The at least one latch
mechanism is concealed from view and the at least one latch member remains in the first
orientation regardless of the orientation of the latch member with respect to gravity. The
container further includes at least one actuation member coupled to the at least one latch
mechanism. A user can manipulate the actuation member to thereby manipulate the at least one
latch from the first to the second orientation. The container further includes a cover that covers
the actuation member. The cover defines an opening that is spaced from the actuation member a
distance and direction selected to permit user manipulation of the actuation member by a human

finger but to inhibit manipulation by an animal claw. The container further includes at least one
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] These and other aspects and advantages will become more apparent from
the following description taken in conjunction with the accompanying drawings.

[0013] Figures 1A-1B illustrate perspective views of a container equipped with
one embodiment of an animal-resistant system in the opened and closed positions;

[0014] Figure 2 is a perspective view of the latch mechanism of Figure 1;

[0015] Figures 3A-3B illustrate front and rear views of the container, illustrating
embodiments of the shroud members;

[0016] Figures 4A-4B illustrate front and rear views of the ammal-resistant
latching system of Figure 1 operated by a human hand;

[0017)  Figures SA-5C illustrate embodiments of the latching mechanism; and

[0018] Figure 6 presents a side view of the animal-resistant latching system of
Figure 1, illustrating one embodiment of the selected dimensions of the system which mhibit

access to the actuation member by animals.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] Some embodiments of the present invention relate to an animal-resistant
system directed towards inhibiting the access of bears to food-containing receptacles.
However, the embodiments of the invention may be applied to inhibiting the access of
anmimals in general to containers.

[0020] Figures 1A-1B illustrate perspective views of one embodiment of an
animal-resistant system 100. Generally, the system 100 is adaptable for use with a container
102 possessing a base 104 and a lid 106. The lid 106 is positioned inward of the base 104 in
order to inhibit animals from accessing the contents of the container 102. Such containers
102 may include, but are not limited to, campground food storage boxes and outdoor trash
receptacles, including business and household receptacles. -

[0021] The system 100 comprises at least one latch mechanism 110 which secures
the lid 106 to the base 104, at least one actuation member 112 (Figure 2) which allows a user
to manipulate the latch mechanism 110 to release the lid 106, a cover 114 which protects the
actuation member 112 and provides an opening 116 by which the actuation member may be

manipulated, at least one shroud member 120 which inhibits access to the interface between
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the base 104 and id 106, and a protective member 122 which provides additional reinforcement.

[0022] Advantageously, in one aspect, the system 100 exploits differences in animal
and human physiology to substantially secure containers 102 in a manner that inhibits animal
access but permits simple and convenient human access. Additionally, in a second aspect, the

system 100 secures the container against forcible entry from large, strong animals. These and

other features and advantages of the system 100 will be described in detail below.

[0023] Figures 1A-1B 1illustrate one embodiment of a container 102 equipped with
the system 100. In one embodiment, the container 102 comprises the base 104 and the lid 106,
interconnected by a hinge 124. The base 104 is generally elongate and rectangular, with
interconnected base walls 126A-126D (collectively, walls 126) that define a container interior
130 possessing a generally square cross-section. While the cross-section of the illustrated
embodiment 1s generally square, a person of ordinary skill will realize that any of a number of
known shapes of receptacles can be used with the latching system 100 disclosed herein.

[0024] Refuse or other items stored within the container interior 130 are accessed
through a container mouth 132 at an upper end 134 of the container 102. The base 104 also
comprises a generally “L”-shaped container lip 136, located at about the container upper end
134. The lip 136 extends outward from the base 104, at the upper end 134, approximately
parallel to the plane of the container mouth 132 and bends approximately 90 degrees so as to
orient a portion of the lip approximately parallel to the walls 126. In this manner, the lip 136
defines a space 140 where a portion of the shrouds 120 may be mounted for protection ot the lid

106, as discussed below.

[0025] The container lid 106 is configured to move between an open and a closed
position in order to selectively allow and inhibit access to the container interior 130 through the
container mouth 132. In one embodiment, the lid 106 is generally planar, possessing an upper
surface 142A, a lower surface 142B, and a lid edge 144 which spans the distance between the
surfaces 142A and 142B about the periphery of the lid 106. The lid 106 is further dimensioned
so as to span the container mouth 132. In one particular embodiment, the lid 106 is generally
rectangular, possessing a plurality of edges 144A-D. The hinge 124 is positioned along the edge
144 A of the lid 106 and interconnects the lid 106 to the base 104. The hinge 124 is configured

so to allow the 1lid 106 to pivot, indicated by arrow 146, Dbetween
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the open and closed positions. In the closed position, Figure 1A, at least a portion of the
lower surface 142B of the 1id 106 rests against the upper end 134 of the container base 104,
substantially obstructing access to the container interior 130 through the container mouth 132.
In the open position, Figure 1B, the Iid 106 does not obstruct to the container mouth 132,
allowing access to the container interior 130 through the mouth 132.

[0026] In one embodiment, the container 102 may be constructed of injection
molded high-density polyethylene (HDPE). However, alternate embodiments of the container
102 may be fabricated using generally understood fabrication methods with any appropriate
materials, including, but not limited to, other plastics, metals, and woods. It may be
understood that the embodiments of the system 100 may be resized and otherwise adapted to
fit containers of arbitrary size, geometry, material, and brand, without departing from the
scope of the present invention, and are not limited to any particular embodiment of the
container 102 disclosed.

[0027] In one function, the system 100 secures the lid 106 to the container base
104. In one embodiment, this function is accomplished by use of the latch mechanism 110 1n
conjunction with the actuation member 112. One embodiment of the latch mechanism 110 1s
presented in Figures 2 and 3A. As will be described in greater detail below, the latch
mechanism 110 is movable between a latched orientation, where the latch mechanism 110
inhibits movement of the lid 106 from the closed position 1n order to deny access to the
container interior 130, and an unlatched orientation, wherein the latch mechanism 110 allows
movement of the lid 106 from the closed position for access into the container interior 130.
Beneficially, as discussed in greater detail below, embodiments of the latch mechanism 110
may be configured to automatically return the latch mechanism 110 to the latched orientation

when the lid 106 is re-closed, eliminating the need for the user to manually re-engage the
latch mechanism 110 and ensuring that the lid 106 1n the latched position 1s closed.

[0028] Referring to Figures 1B and 3A, in one embodiment, the lower surface
142B of the 1id 106 is equipped with striker pins 300 which engage the latch mechanism 110
to secure the 1id 106 to the base 104. When the hd 106 1s moved from the open to the closed
position, the striker pins 300 follow a trajectory which enters latch mechanism 110. As
discussed in greater detail below, the latch mechanism 110 is configured to reversibly capture
the striker pins 300, inhibiting the striker pins 300 from substantial motion and securing the

lid 106 in the closed position. The striker pins 300 comprise generally elongated rods that are
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positioned adjacent to the lower surface 142B of the lid 106. In one embodiment, a bracket
302 1s interconnected to the lower surface 142B of the lid 106 to secure the striker pins 300 in
place. The bracket 302 extends downward, approximately perpendicular to the plane of the
lid 106, and the striker pins 300 are interconnected to the bracket 302 and extend outward
from the bracket 302, approximately i)arallel to the plane of the lid 106. The bracket 302 and
striker pins 300 are positioned on the lid 106 such that the striker pins 300 are substantially
aligned with, and are captured by, the latch mechanism 110 when the lid 106 is in the closed
position. The bracket 302, striker pins 300, and lid 136 may be interconnected by fasteners
304 such as washers, nuts, rivets or other appropriate attachment devices.

[0029] Figure 2 1illustrates one embodiment of the latch mechanism 110,
comprising a latch housing 200 and a plurality of latches 202. The latch housing 200 is
generally rectangular, having first and second sides 204A and 204B and upper and lower ends
208A and 208B. A plurality of sidewalls 206 extend outward from the periphery of a center
plate 210, defining an area 212 in which the actuation member 112 and latches 202 are
positioned. The sidewalls 206 may extend generally perpendicular to the plane of the center
plate 210 or at other angles, as necessary. The opening 116 i1s also formed in the center plate
210, adjacent to the actuation member 112, to allow exterior access to the actuation member
112. The opening 116 may be positioned on any side adjacent to the actuation member 112,
as necessary. As discussed in greater detail below, the housing 200, actuation member 112
and latches 202 are mounted within the container interior 130, where the housing 200 protects
the actuation member 112 and latches 202 against damage or interference from refuse or other
objects within container interior.

[0030] The latch housing 200 1s also configured to receive the latches 202 and
striker pins 300. The sidewall 206 at the upper end 208 A of the housing 200 is configured
with housing apertures 214 which allow the striker pins 300 to enter the housing 200 for
capture within the latches 202. A hollow, generally rectangular latch mount 216 is
interconnected to the housing 200, adjacent to the housing aperture 214, by rivets 224 or other
mounting devices to provide a mounting surface for the latches 202. The latch mount body
216 1s further configured with an open side facing the housing aperture 214 and a groove 230
oriented approximately normal to the housing aperture 214. The open side and groove 230
allow the striker pin 300 to seat within the latch mount 216 when secured by the latch 202,

substantially constraining motion of the striker pin 300, as discussed below.
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[0031] Figure 2 also illustrates the latches 202. In one embodiment, the latches
202 may comprise rotary latches 202. The rotary latches 202 are generally well known,
possessing an elongate, roughly “Y”’-shaped body 232 having first and second ends 234A and

234B. A channel 240 extends along a portion of the length of the latch 202 and terminates at
the second end 234B. The channel is dimensioned to receive the striker pins 300 within,
allowing the lid to be secured to the base, as discussed in greater detail below. The latches
202 are mounted within the latch housing 200 at a latch pivot 242 positioned at the first end
234 A of each latch 202.

[0032] The latches 202 are configured to reversibly move between a latched and
an unlatched orientation about the latch pivot 242, allowing the lid 106 to be reversibly
secured to the base 104 by the latches 202.  In the unlatched orientation, the length of the

latch body 232 is oriented at an angle o with respect to a horizontal axis 236 of the latch

mechanism 110. In one embodiment, o is between approximately 30 to 90 degrees. In this
orientation, when the lid 106 moves from the open to closed positions, the striker pins 300
may enter the channels 240 of the latches 202 through the apertures 214.

[0033] Moving the latches 202 from the unlatched to latched positions when the
lid 106 is in the closed position secures the lid 106 to the base 104. In the latched orientation,
the length of the latches 202 are oriented approximately horizontal within the latch mounts
216. Thus, as the latches 202 move from the unlatched orientation to the latched orientation,
the second ends 234B of the latches 202 rotate downward about the latch pivots 242, away
from the apertures 214. Concurrent with this motion, when the lid 106 is in the closed
position, the latch bodies 232 retain the striker pins 300 within the channels 240. With the
latches 202 so so latched, upwards motion of the lid 106 towards the open position causes the
striker pins 300 to contact the latch bodies 202. However, the latch pivots 242 are configured
such that the latches 202 cannot pivot upwards towards the unlatched position without
actuation of the actuation member 112, as discussed in greater detail below. Thus, n the
latched position, the latches 202 inhibit the motion of captured striker pins 300, which in turn
inhibits the motion of the lid 106 from the closed position, securing the lid 106 to the base
104.

[0034] Advantageously, the components of the latch mechanism 110 and the
striker pins 300 may be fabricated from metals, metallic alloys, or other high strength

materials. This high strength construction allows the latch mechanism 110 of the system to
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robustly secure the lid 106 against an animal which attempts to forcibly move the hid 106
when the lid 106 1s secured to the base 104.

[0035] Figure 2 also 1llustrates the actuation member 112 in communication with
the latch mechanism 110. In one embodiment, the actuation member 112 may comprise a
cam assembly 112. As will be described 1n detail below, actuation of the cam assembly 112
moves the latches 202 between the latched and unlatched orientations, allowing the lid 106 to
be moved from the closed to open positions. Releasing the cam assembly 112 returns the
latch mechanism 110 back to the latched orientation. The cam assembly 112 comprises a
rotatable cam body 244, a plurality of pivots (such as a central cam pivot 260, cam body
pivots 262, and cam arm pivots 270), a lever 250, a plurality of cam arms 252A-B
(collectively 252), and a plurality of washers 254.

[0036]} The rotatable cam body 244 is generally planar, possessing a first side
256A and a second side 256B. The central cam pivot 260 and cam body pivots 262 are
provided within the cam body 244. The central cam pivot 260 1s roughly centered within the
cam body 244, while the cam body pivots 262 are positioned about the central cam pivot 260
to provide a pivoting attachment point for the cam arms 252A-B to the cam body 244. In one
embodiment, the cam body pivots 262 are aligned approximately vertical with respect to the
central cam pivot 260. The lever 250 1s interconnected to the periphery of the cam body 244
and extends outward from the first side 256A of the rotatable cam body 244. In one
implementation, the rotatable cam body 244 is formed of a stamped metal, such as steel.

[0037] In one embodiment, generally rectangular first and second cam arms 252A
and 256B connect the rotatable cam body 244 to the latches 202. The first cam arm 256A
possesses a first end 266A and a second end 266B, while the second cam arm 256B possesses
a first end 266D and a second end 266C. The first end 266A of the first cam arm 256A 1s
interconnected to the cam body 244 at the cam body arm pivot 262 while the second end
266B of the first cam arm 256A 1s interconnected to the second end 266C of the second cam
arm 256B at a cam arm pivot 270. The first end 266D of the second cam arm 256B is
interconnected with the first end 234 A of the latch 202 at the latch pivot 242. Upon actuation
of the cam body 244, the pivots 242, 260, 262, and 270 cause the cam arms 252 to move such

that the latches 202 are rotated from the latched to unlatched orientation, as discussed below

with respect to Figures 4A-4B.
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[0038] In one embodiment, the pivots 242, 260, 262, and 270 comprise through
holes formed in their respective components into which pivot pins 264 comprising bolts,
threaded rods, rivets, or other rod-like fasteners are positioned, as illustrated in Figure 2. For
example, in the case of the latch pivot 242, holes are formed 1n the first end 266D of the
second cam arm 252B and the first end 234A of the latches 202. The pivot pins 264 are
generally elongate and cylindrical, possessing a first end 268A and a second end 268B. (For
clarity, the ends 268A-B are only illustrated on the pivot pin 264 of the cam body pivot 260 1n
Figure 2, however each of the pivot pins 242, 260, 262, and 270 may be understood to
possess first and second ends 268A-B). In the latch pivots 242 and the cam body pivot 260,
the first end 268A of the pivot pins 264 are interconnected to the first side 204A of the
housing center plate 210, extending outward, approximately perpendicular to the plane of the
center plate 210. The second end 268B of the pivot pins 264 are configured to secure the cam
body 244 and latches 202 to the housing 200, such as with a thread and nut, allowing each to
pivot in place. In the case of the cam body arm pivots 262 and cam arm pivots 270, the pivot
pins 264 pivotably connect the cam arms 252A to the cam body 244 and the cam arms 252A-
B, respectively.

[0039] The rotatable cam body 244 and latches 202 are mounted to the housing
200 at the pivots 242 and 260. The second end 264B of the pivot pins 264 are mserted
through the rotatable cam body 244 and latches 202 at their respective pivots 242, 260 and
placed at rest on the pivot pins 264. The plurality of washers 254 are interposed between the
housing 200 and the rotatable cam body 244, on the pivot pin 264, to position the lever 250 at
the selected position with respect to the opening 116, as discussed in greater detail below.
The rotatable cam body 244 is secured in place on the pivot pin 264 by a thread and nut or
other fastening device positioned at the second end 264B of the pivot pin 264. In this
manner, the rotatable cam body 244 is supported and allowed to pivot freely by the pivot pin
264, while being restrained from removal from the pivot pin 264, once mounted thereon.

[0040] Figure 3A illustrates the latch mechanism 110 mounted to the base 104 of
the container 102. The latch mechanism 110 1s positioned within the container interior 130,
opposite the hinge, and adjacent to the upper end 134 of the container base 104. So
positioned, the housing first side 204A faces towards the cover 114 and imposes the housing
200 between the container interior 130 and the latches 202 and actuation member 112. In this

manner, the cover 114 and the housing 200 protect the latches 202 from damage or
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obstruction resulting from objects within the container 102. The latch mechanism 110 1s
further oriented with respect to the striker pins 300 so as to allow capture of the striker pins

300 when the lid 106 1s closed, as discussed above. An opening force exerted adjacent to the
edge 144B, approximately perpendicular to the plane of the hid 106, results 1n a high torque
with which to open the hid 106.

[0041] Therefore, placing the latch mechanism 110 in this location inhibits this
location from being used to apply the opening force. An opening force applied at an
alternative location, along one of the edges 144C or 144D adjacent to the edge 144A
containing the hinge will need to be greater than the force applied at the second edge 144B of
the 1id 106 to generate the same torque. However, as will be discussed below, the shrouds
120 inhibit access to the lower surface 142B of the lid 106. In this fashion, the latch
mechanism 110 and the shrouds 120 complementarily inhibit the opening of the lid 106 when
the latch mechanism 110 is in the latched orientation, enhancing the security provided by the
animal-resistant system 100.

[0042] The embodiment of Figure 3A also 1illustrates the cover 114. In one
embodiment, the cover 114 comprises a generally flat, rectangular component which 1s
positioned on the base wall 126B, generally abutting the container lip 136. It may be
understood, however, that the cover may adopt other shapes, as necessary, such as circular,
ovular, and triangular. So positioned, the cover 114 is configured to both protect and provide
access to the actuation member 112. In one embodiment, the cover 114 defines the opening
116 adjacent to the actuation member 112. The opening 116 provides a pathway trom the
exterior of the container 102 to the actuation member 112, allowing the actuation member
112 to be manipulated so as to unlatch the latch mechanism 110. As discussed in greater
detail below with respect to Figure 6, in one embodiment, the opening 116 is spaced from the
actuation member 112 by a distance and direction selected to permit manipulation of the
actuation member 112 by a human hand but inhibit such actuation by an animal such as a
bear.

[0043] The cover 114 also reinforces the area about the opening 116 to protect the
container 102 from animal access. The opening 116 presents a pathway through the cover
114 which an animal could forcibly expand in order to gain access to the container interior
130. This issue may be of particular concern when utilizing plastic containers 102 which

might be torn open at the opening 116 by a large animal such as a bear. To address this issue,
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in one embodiment, the cover 114 may comprise a thickened area of the base wall 126B
adjacent to the opening 116 and actuation member 112. In this case, the opening 116
comprises a hole formed through the cover 114. In an alternative embodiment, the cover 114
may comprise a separate plate mounted to the exterior of the container 102 about the opening
116 and actuation member 112. The plate may be fabricated of the same material used in the
construction of the container 102 or the shrouds 120, or another material possessing
appropriate strength, toughness, and durability. In this case, the opening 116 comprises
substantially overlapping holes formed in the cover 114 and the base wall 126B of the
container 102. Advantageously, the opening 116 and cover 114 provide access to the
actuation member 112 in order to unlatch the latch mechanism 110, while acting to inhibit an
animal from using the opening 116 to forcibly gain access to the container interior 130.

[0044] The shrouds 120, 1llustrated in Figure 3A, provide another mechanism by
which the system 100 inhibits undesired animal access to the container interior 130. In
general, the shrouds 120 are configured to fit closely to the profile of the edges 144 of the
contamner lid 106 and recess the interface between the lid 106 and the base 104 when the lid
106 1s 1n the closed position. As discussed below, this shroud 120 configuration inhibits an
amimal from gaining access to the interface, inserting their claws into the interface, and
exerting sufficient force to overcome the resistance of the latches 202 when the lid 106 is
secured to the base 104 with the latches 202.

[0045] In one embodiment, 1llustrated in Figure 3A, the shrouds 120 are generally
“C”-shaped, possessing upper and lower ends 306A and 306B, an upper portion 310A, a
center portion 310B, and a lower portion 310C. The length 312 of the shrouds 120 is
dimensioned so as to substantially span the base walls 126. The center portion 310B is
generally rectangular and planar, possessing a width 314 greater than that of the lip 136 of the
container base 104. The upper portion 310A of the shroud 120 is generally planar and
possesses a contour 316 which 1s adapted to mate with the edges 144 of the lid 106. The
upper portion 310A also possesses a thickness 320 sufficient to recess the lid 106 below the
shroud 120 by a selected shroud offset distance 320. In one embodiment, the shroud offset
distance 320 1s approximately 0.75-1 inches. The upper portion 310A of the shroud 120 is
interconnected to the center portion 310B at the shroud upper end 306A and extends outward,
generally perpendicular to the plane of the center portion 310B. As will be discussed in
greater detail below, the width 314 of the center portion 310B and the thickness 320 and
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contour 316 of the upper portion 310A of the shroud 120 allow the shroud 120 to recess the
lid 106 and 1nhibit animal access to the interface between the lid 106 and base 104 when the
latch mechanism secures the lid 106 in the closed position.

[0046] In one embodiment, the shroud 120 1s anchored to the base 104,
approximately at the lip 136, using the center and lower portions 310B and 310C. The lower
portion 310C possesses an “L”-shape and 1s interconnected to the center portion 310B the
lower end 306B of the shroud 120. Connected in this manner, the lower portion 310C of the
shroud 120 first extends generally perpendicular to the plane of the center portion 310B, then
bends approximately 90 degrees to extend parallel to the plane of the center portion 310B, as
illustrated in Figure 3A. The center portion 310B of the shroud 120 1s placed against the lip
136 of the container base 104, with the upper portion 310A resting upon the upper end 134 of
the container base 104 and the lower portion 310C positioned within the space 140 defined by
the walls 126 and the lip 136. So positioned, the upper portion 310A of the shroud 120 abuts
the edges 144 of the lid 106 when the lid 106 1s 1n the closed position.

[0047] The shroud 120 may be mounted to the base 104 by fasteners 322 such as
rivets or nuts and bolts or other attachment mechanisms such as adhesives. Advantageously,
when mounted using fasteners 322, as illustrated in Figure 3A, the fasteners 322 may connect
the shroud 120 to the lip 136 by passing through the shroud 120 at two points, firmly
anchoring the shroud 120 to the base 104 and reducing the likelihood that an animal can
forcibly remove the shroud 120 to gain access to the lower surface 142B of the container hd
106.

[0048] In a further advantage, the shroud offset distance 320 and the close fit
engineered between the edges 144 of the lid 106 act to inhibit an animal from forcibly
opening the container 102. The close fit provides substantially little space for an ammal,
particularly a bear, to insert their claw between the shroud 120 and the edges 144 of the lid
106. Furthermore, should the animal succeed in inserting their claw between shroud 120 and
the edges 144 of the lid 106, below the upper edge 306A of the shroud 120, the distance
inserted is likely to be small, less than the shroud offset distance 320. Thus, the configuration
of the shrouds 120 inhibit an animal from gaining access to the interface between the lid 106

the base 104 and exerting sufficient force to overcome the resistance of latch mechanism 110.

In this manner, the system 100 utilizes the shrouds 120 as a second protection, which works
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in conjunction with the latch mechanism 110, to guard against animal access to the container

102.

[0049] The shroud 120 also performs a second function by reinforcing the upper
end 134 of the Container base 104. Lacking this reinforcement, an animal, such as a bear,
may be able to distort the shape of the container base 104 using their strength or body weight.
In this event, the lid 106 may become dislodged from its protected, recessed position,
exposing a portion of at least one of the lid edges 144. In this position, the lid 106 becomes
vulnerable to forced opening, even if the latch mechanism 1s secured to the lid 106, as
discussed above. Thus, placement of the shrouds 120 about the container mouth 132
substantially inhibits an animal from deforming the mouth 132 and dislodging the lid 106.
Furthermore, in one embodiment, the shrouds 120 may be fabricated from a metal in order to
enhance their strength and improve their reinforcing capability.

[0050] The number of shrouds 120 employed in the system 100 may be varied,
depending upon the level of protection desired for the container 102. In one embodiment,
where moderate protection 1s desired, such as against small scavengers, two shrouds 120 may
be utilized. In this configuration, the shrouds 120 are mounted on opposing edges 144C-D of
the lid 106, adjacent to the hinge 124.

[0051] In an alternative embodiment, where greater protection against animals 1s
desired, such as against bears or other large animals, a third shroud 120 may be provided,
mounted on the edge 144B of the lid 106 opposite the hinge 124. The three shrouds 120 are
dimensioned in length 312 so as to lie substantially adjacent to one another at the corners of
the base 104 and recess the 1id 106 approximately continuously along the edges 144B, 144C,
144D of the lid 106. The lower portion 310C of the shroud 120 opposite the hinge 124 may
be omitted, so as to prevent the lower portion 310C from blocking access to the opening 116.
In a further alternative embodiment, the shroud 120 may be formed of one piece which
borders the three edges 144B, 144C, 144D of the id 106 and provides protection comparable
to three individual shrouds 120. Beneficially, embodiments of the system 100 configured
with two shrouds 120 may be fabricated at a lower cost compared with systems 100 equipped

with three shrouds 120, owing to lower material and labor costs. This flexibility allows the
home, corporate, or government customer to select the system 100 best suited to their

protection needs and budget.
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[0052] In certain embodiments, the system may also be configured to protect the
hinge 124. As illustrated in the embodiment of Figure 3B, the hinge 124 may comprise a rod
326 which 1s inserted within sockets 330 interconnected to the lid 106 and base 104. The

sockets 330 may be formed of the same molded plastic as the container 102. Shrouds 120,
such as those described above, are not suitable for protecting the hinge 124, however, as such
a shroud 120 may interfere with the motion of the hinge 124 between the open and closed
positions of the lid 106. Thus, embodiments of the system 100 may further comprise hinge
shrouds 324. The hinge shrouds 324 may comprise small plates, brackets, or molded
components, formed of metals or plastics, which substantially cover the length of the hinge
124 and protect 1t from damage. For example, Figure 3B illustrates a molded plastic hinge
shroud 324 which substantially surrounds the socket 330. The hinge shrouds 324 may be
attached frictionally or mechanically to the hinge 124. The hinge shrouds 324 may also be
employed with any configuration of the shrouds 120.

[0053] Figure 3A also 1llustrates one embodiment of the protective member 122,
which works both alone and 1n conjunction with the shrouds 120 to reinforce the lid 106. The
protective member 122 comprises a rigid band which is mounted to the lid 106 at
approximately the edges 144B-D, and substantially spans the edges 144B-D. In one
embodiment, the protective member 122 comprises a metal band 122. So configured, when
the id 106 1s placed in the closed position, the protective member 122 is positioned adjacent
to the interface of the Iid 106 with the base 104 and to the shrouds 120. Thus, should an
animal attempt to distort the shape of the container base 104 in order to dislodge the recessed
lid 106 and gain access to the container interior 130, both the protective metal band 122 and
the shrouds 120 act to resist the force exerted by the animal. Advantageously, should the
animal succeed in removing one or more of the shrouds 120 from the base, when the lid 106
1s closed, the protective member 122 will still function as a secondary reinforcement against
attempts to distort the lid 106 and gain access to the container interior 130.

[0054] In a further advantage, the system 100 also avoids premature failure of the
container, a common problem with existing systems for inhibiting animal access to
containers. Typically, other anmimal-resistant systems rely upon solid, heavy structures
attached to the contamer lid which are designed to resist deformation from an animal
attempting forcible entry into a container. The added weight of the reinforcement upon the

lid, however, often causes fatigue failure of the container at the lid 106 or hinge 124, reducing
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the lifetime of the container and necessitating the costly replacement of the container. In
contrast, the shrouds 120, latch mechanism 110, actuation member 112, and cover 114 of the

system 100, are located on the container base 104. Only the relatively light protective
member 122 is positioned on the lid 106, providing a modest increase in the weight of the lid
106 As a result, the system 100 allows a container 102 to be protected from animal access
without adding significant weight to the lid 106 and the resultant premature failure of the
container 102.

[0055] Figures 4A-4B 1llustrate one embodiment of the unlatching operation of
the latching system 100, performed by the fingers 400 of a single human hand 402. As shown
in Figure 4A, the fingers 400 extend outward, generally perpendicular to the plane of the
cover 114, adjacent to the opening 116. The fingers 400 are inserted within the opening 116,
curled towards the lever 250, and pressed against the lever 250. As illustrated in Figure 4B,
the motion of the fingers 400 against the lever 250 causes the cam body 244 to rotate about
the central cam body pivot 260. In response to rotation of the cam body 244, first cam arms
252A translate horizontally (arrow 406), a motion which causes the second end 266C of the
second cam arm 256B to rotate (arrow 410), about the cam arm pivot 270. The rotation of the
second cam arm 256B 1n turn rotates the first end 266D of the second cam arm 256B and the
second end 234B of the latch 202 about the latch pivot 242 (arrow 412). The upward rotation
of the latch 202 continues in response to the rotation of the lever 250 until the latch 202
contacts the aperture 214 1n the housing 200. In this position, the latch mechanism 110 is in
the unlatched orientation and the lid 106 may be moved from the closed to the open position.

[0056] This design of the latch mechanism 110 provides a number of advantages.
As 1llustrated 1n Figures 4A-B, the system 100 may be unlatched by a single hand 402 using a
simple curling and thrusting motion of the fingers 400. These motions may be performed
casily by most users, even those who may possess limited strength or dexterity, such as
children or older users. This ease of use i1s in contrast to currently existing bear-proofing
systems, which employ actuation members which are difficult to access and operate.
Furthermore, the ability of the system 100 to be unlatched using a single hand 402 is of great
benefit to users who only have one available hand to access the latching mechanism 110, such
as when a hand 1s utilized to hold a garbage bag.

[0057] In certain embodiments, the rotatable actuation member 112 may be

returned to 1ts latched state using a biasing member 414 when the fingers 400 are removed
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from the lever 250. In one embodiment, the biasing member 414 is mounted within the latch
mechanism 110 and acts to bias the latches 202 in the latched orientation. As illustrated in
Figure 4B, the biasing member 414 may comprise a torsional spring 414 positioned at the
central cam body pivot 260, interconnected with the housing 200 and the cam body 244. The
torsional spring 414 may be configured such that the spring 414 is at rest when the latch 202
1s 1n the latched orientation. As described above, actuation of the lever 250 by the user’s
fingers 400 rotates latch 202 towards the unlatched orientation, pulling the torsional spring
from its rest position. Removal of the fingers 400 from the lever 250 removes the force on
the spring 414 and the spring 414 returns to its rest position, urging the latch 202 and the
lever 250 back to their latched orientation. Advantageously, in this design, the latch
mechanism 110 returns to 1ts latched orientation without user intervention. In an alternative
implementation (not shown), the biasing member 414 may comprise a torsional spring 414
positioned at the latch pivot, interconnected to the latch mount 216 and latches 202, so as to
bias the latches 202 1nto the latched orientation.

[0058] The latches 202 further work 1n concert with the biasing members 414 to
move the latches 202 into the latched orientation upon closure of the lid 106 from the open
position, without the user operating the actuation member 112. As discussed above, when the
lid 106 1s 1n the open position, without actuation of the actuation member 112, the biasing
member 414 urges the latch mechanism 110 into the latched orientation. As the lid 106 1s
moved from the open to closed position, the striker pins move through the apertures 214 in
the latch housing 200 to contact the latches 202. As the lid 106 moves towards the closed
position, the striker pins exert a downward force on the latches 202, urging the latches 202 to
pivot downward, away from the apertures 214. During this downward rotation of the latches
202, the position at which the striker pins contacts the latches 202 also translates horizontally
with respect to the stationary striker pins towards the second end 234B of the latches 202.
When the striker pins approximately reach the second end 234B of the latches 202, the striker
pins may move downward toward the closed position, unimpeded by the latches 202. Upon
reaching the closed position, the striker pins are positioned adjacent to the channel 240 of the
latches 202. In this position, the downward force urging the rotation of the latches 202 1s
removed and the biasing member 414 urges the latches 202 to rotate upward, back toward the
rest position. In this upward rotation, the striker pins are captured within the latch channel

240, securing the lid 106 in the latched orientation. The latch mount 216 prevents the latches
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202 from being pushed down beyond the closed position 1n order to prevent damage to the
latches 202 or biasing member 414,

[0059] Beneficially, this design automatically latches the Iid 106 when it is moved
to the closed position. Thus, the system 100 eliminates the need for the user to remember to
re-latch the animal-resistant system 100 upon closing the lid 106. Furthermore, engaging the
latches 202 is a simple matter of exerting downward pressure on the lid, easily accomplished
by users of the system 100, regardless of age or physical handicap. Thus, because latching the
system is easy to lock and the latch mechanism 110 automatically resets itself, the likelihood
that the system 100 is inadvertently left unlatched in the closed position by the user 1s small,
enhancing the security and ease of use of the system 100.

[0060] Embodiments of the system 100 may also be configured for use with the
container 102 to provide greater or fewer latches 202, as dictated by the level of security
needed for the container (Figures SA-C). In the embodiment of Figure SA, configuration A,
the system may utilize two rotary latches 202 linked together by a single actuation member
112, accessible through a single opening 116. In the embodiment of Figure 5B, configuration
B, the system may utilize two rotary latches 202 which are independently actuated by two
separate actuation members 112, accessed through separate openings 116. In further
embodiments, Figure 5C illustrates configuration C, in which the system 100 may utilize a
single latch 202 in communication with a single actuation member 112.

[0061] Advantageously, these different configurations of the system 100 provide
users with the flexibility to choose the combination of animal protection and cost best suited
for their container application. Configuration B provides the greatest resistance to amimal
entry, as the two latches 202 constrain the lid in place and each latch must be independently
actuated. This configuration is implemented at the greatest expense, though, due to the need
for multiple actuation members 112 and latches 202. Conversely, Configuration C provides
the least resistance to animal entry, as the lid is constrained by a single latch 202 actuated by
actuation member 112 and may be employed at the least expense, due to the need for fewer
actuation members 112 and latches 202 compared to configuration B. Configuration A
provides a compromise between configurations A and B, providing greater resistance to
animal entry than configuration A, owing to the presence of two latches 202, but at a cost less

than configuration C, as only a single actuation member 112 1s employed.
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[0062] In one embodiment, the size and position of the opening 116 and the
actuation member 112 are selected on the basis of human and animal physiology. These

parameters, illustrated in Figure 6, are selected so as to allow access to and actuation of the
actuation member 112 by human hands but inhibit such access and actuation by the claws of
animals. The parameters values discussed below in respect to Figure 6 are, in particular,
designed to inhibit the access of bears to the container. However, alternative embodiments of
the system 100 may utilize different parameter values, selected to specifically inhibit the
access of other animals to the container.

[0063] The cover 114 is present on the outer surface of the base and serves as a
protective mechanism to inhibit access to the actuation member 112 and latch mechamism by
animals such as bears. The opening 116 possesses a selected diameter 600 which allows
human fingers to be inserted within the opening 116. In one embodiment, the diameter 600 1s
approximately 1.25 inch. Advantageously, in addition to accommodating human users with
bare hands, this diameter 600 is large enough to accommodate users wearing thick work
gloves, such as sanitation workers, without requiring the removal of the gloves.

[0064] The actuation member 112 is also designed to inhibit bears from actuating
the lever 250 through the opening 116 but allowing humans to easily actuate the actuation
member 112. This goal is accomplished by sizing and positioning the central cam body pivot
260 pivot in relation to the opening 116 such that when the cam body 244 1s mounted on the
pivot 260, the rest position of the lever 250 is recessed from the opening 116 by a selected
horizontal lever offset distance 602 and a vertical lever offset distance 604. The vertical lever
offset distance 604 is measured approximately between the horizontal edge 606 of the
opening 116 and the horizontal edge 608 of the lever 250, while the horizontal offset distance
602 is measured approximately between the vertical edge 610 of the opening 116 and the
vertical edge 612 of the lever 250. In the embodiment of Figure 6, the distances 602 and 604
are each approximately 0.5 inch.

[00635] Advantageously, the configuration of the access hole diameter 600 and the
lever offset distances 602 and 604 place the lever 250 in a location substantially inaccessible
to a bear. The reach of a bear’s paw is limited by the extent of its claw and the 1nability of the
bear to extend or bend its claw beyond a certain angle from the plane of their paw. Thus, 1n

embodiments of the system which utilize the selected diameter 600 and offset distances 602

and 604, should a bear insert their claw through the opening 116, they would be substantially
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unable to bend their claws sufficiently to substantially contact the lever 250 and actuate the

latches 202 from the latched to unlatched positions. In contrast, these actions are easily

performed by a human hand, as human fingers are sufficiently long and may bend and extend

enough to manipulate the cam body 244.

[0066] From the foregoing, it will be appreciated that the animal-resistant system
disclosed herein protects a container to which 1t 1s installed by multiple mechanisms from animal
access. The latch mechanism secures the container lid to the container base, and inhibits the lid
from moving from the closed to open positions while the latch mechanism is latched. The
configuration of the latch mechanism, actuation member, and opening are configured to allow
access humans with flexible hands but inhibit access to animals with rigid claws, as well as
automatically place the latch mechanism in the latched orientation when the lid 1s closed.
Further, the shrouds act both to inhibit animals from positioning their claws under the lid and
prying the lid open from the closed position, as well as reinforce the system from deformation
which might unseat the lid. Thus, the system protects the container from animal attack and user
error while still providing an easy to access container.

[0067] While specific embodiments have been described and illustrated, such embodiments

should be viewed as illustrative only, and not as limiting the invention as defined by the

accompanying claims.
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THE SUBJECT-MATTER OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED IS DEFINED AS FOLLOWS:

1. An animal-resistant system for securing a lid of a container having a base, wherein the
base defines an opening that receives the lid and wherein a lip 1s positioned on an outer surface
of the base adjacent the opening so as to extend outward and then downward from the opening,
the system comprising:

at least one latch mechanism that interconnects the lid and the base of the container,
wherein the at least one latch mechanism has a first orientation wherein the lid and the base are
secured together and a second orientation wherein the lid can be removed from the base wherein
the at least one latch mechanism is concealed from view and wherein the at least one latch
member remains in the first orientation regardless of the orientation of the latch member with
respect to gravity;

at least one actuation member coupled to the at least one latch mechanism wherein a user
can manipulate the actuation member to thereby manipulate the at least one latch from the tirst to
the second orientation;

a cover that covers the actuation member, wherein the cover defines an opening that 1s
spaced from the actuation member a distance and direction selected to permit user manipulation
of the actuation member by a human finger but to inhibit manipulation by an animal claw; and

at least one shroud member mounted to the base of the container adjacent the interface
between the base and the lid of the container, to thereby inhibit an animal from accessing an edge
of the lid of the container, wherein the at least one shroud member is shaped so as to extend
outward from the opening and then downward over the lip and then inward towards the base and
then upward so as to extend between the lip and the base and wherein the shroud 1s coupled to
the base via a plurality of fasteners that extend at least through two points in the shroud and
through the lip interposed between the two points of the shroud and into the base so that the

shroud has sufficient strength to inhibit a bear from deforming the base of the container adjacent

the lid to thereby deform the opening to gain access to the opening to dislodge the lid.

2. The system of claim 1, wherein the at least one latch mechanism comprises a first and a

second latch mechanism.
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3. The system of claim 2, wherein the at least one actuation member comprises a first and a

second actuation member respectively coupled to the first and second latch mechanisms.

5 4. The system of claim 2, wherein the at least one actuation member comprises a single

actuation member coupled to the first and second latch mechanisms.

5. The system of claim 1, wherein the at least one latch mechanism includes a spring loaded
latch that automatically latches into the first orientation when the lid 1s closed on the cover and
10  wherein the at least one latch mechanism comprises a rotary actuated latch that rotational

movement of the actuation member results in manipulation of the at least one latch from the first

orientation to the second orientation.

6. The system of claim 1, wherein the opening is sized and the actuation member 1s

15  mounted with respect to the opening in the cover so as to be recessed from the opening

horizontal and vertical distances selected so as to allow manipulation of the actuation member by

a human finger by insertion of the finger into the hole and then bending the finger at the digital

joint to thereby contact the actuation member and rotate the actuation member upward.

20 7. The system of claim 6, wherein the opening has a diameter of approximately 1% of an
inch and the actuation member is positioned approximately %2 of an inch adjacent from the edge

of the opening and is recessed approximately %2 of an inch from the edge opening.

8. The system of claim 1, wherein the protective member comprises a metal band installed

25  on the surface of the lid adjacent to the inner surface of the base.

9. The system of claim 1, wherein the at least one shroud member comprises a plurality of
shroud members that extend about at least 3 of the 4 sides of the base and extend upward trom

the upper surface of the base a distance selected to inhibit an animal from inserting its claw into

30 the interface between the base and the hid.
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10.  The system of claim 9, wherein the plurality of shroud members extend upward from the

upper surface of the base a distance of approximately % to 1 inch above the interface.

11.  The system of claim 1, wherein the plurality of shrouds extend over the upper surface of

the base so as to inhibit the bear from deforming the shape of the base by exerting force on the

lip of the base.
12.  The system of claim 1, where 1n the container comprises a refuse cart.
13.  An animal-resistant system for securing a lid of a container having a base wherein the

base defines an opening that receives the lid and wherein a lip is positioned on an outer surface
of the base adjacent the opening so as to extend outward and then downward from the opening,
the system comprising:

at least one latch mechanism that interconnects the lid and the base of the container,
wherein the at least one latch mechanism has a first orientation wherein the lid and the base are
secured together and a second orientation wherein the lid can be removed from the base wherein
the at least one latch mechanism is concealed from view and wherein the at least one latch
member remains in the first orientation regardless of the orientation of the latch member with
respect to gravity;

at least one actuation member coupled to the at least one latch mechanism wherein a user
can manipulate the actuation member to thereby manipulate the at least one latch from the first to
the second orientation;

at least one shroud member that is mounted on the inner edge of the base of the container,
adjacent to the interface between the base and the lid of the container, to thereby inhibit an
animal from accessing an edge of the lid of the container adjacent to the base wherein the shroud
member is shaped so as to extend outward from the opening and then downward over the lip and

then inward toward the base and then upward so as to extend between the lip and the base and
wherein the shroud is coupled to the base via a plurality of fasteners that extend at least through
two points in the shroud and through the lip interposed between the two points of the shroud and

into the base so that the shroud has sufficient strength to inhibit a bear from deforming the base
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of the container to thereby deform the opening to gain access to the opening to dislodge the lid;
and

a protective member mounted on the portion of the lid of the container that is adjacent to
the interface with the base, wherein the protective member i1s formed of a rigid material so as to

inhibit the bear from deforming the portion of the lid adjacent to the interface with the base.

14.  The system of claim 13, wherein the protective member comprises a metal band installed

on the surface of the lid adjacent to the inner surface of the base.

15.  The system of claim 13, wherein the at least one shroud member comprises a plurality of
shroud members that extend about at least 3 of the 4 sides of the base and extend upward from

the upper surface of the base a distance selected to inhibit an animal from inserting its claw into

the interface between the base and the lid.

16.  The system of claim 15, wherein the plurality of shroud members extend upward from

the upper surface of the base a distance of approximately % to 1 inch above the interface.

17.  The system of claim 13, wherein the plurality of shrouds extend over the upper surtace ot

the base so as to inhibit the bear from deforming the shape of the base by exerting force on the

lip of the base.

18.  The system of claim 13 further comprising a cover that covers the actuation member,

wherein the cover defines an opening that is spaced from the actuation member a distance and

direction selected to permit user manipulation of the actuation member by a human finger but to

inhibit user manipulation by an animal claw.

19.  The system of claim 13, wherein the at least one latch mechanism comprises a tirst and a

second latch mechanism.

20.  The system of claim 19, wherein the at least one actuation member comprises a first and

a second actuation member respectively coupled to the first and second latch mechanisms.
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21.  The system of claim 19, wherein the at least one actuation member comprises a single

actuation member coupled to the first and second latch mechanisms.

22.  The system of claim 13, wherein the at least one latch mechanism includes a spring
loaded latch that automatically latches into the first orientation when the hid is closed on the
cover and wherein the at least one latch mechanism comprises a rotary actuated latch that
rotational movement of the actuation member results in manipulation of the at least one latch

from the first orientation to the second orientation.

23.  The system of claim 13, wherein the opening 1s sized and the actuation member 1s
mounted with respect to the opening in the cover so as to be recessed from the opening
horizontal and vertical distances selected so as to allow manipulation of the actuation member by
a human finger by insertion of the finger into the hole and then bending the finger at the digital

joint to thereby contact the actuation member and rotate the actuation member upward.

24.  The system of claim 22, wherein the opening has a diameter of approximately 1% of an
inch and the actuation member is positioned approximately 2 of an inch adjacent from the edge

of the opening and is recessed approximately 'z of an inch from the edge opening.

25.  An animal-resistant container, comprising:

a receptacle having a base and a lid, wherein the base defines an opening that receives the
lid and wherein a lip is positioned on an outer surface of the base adjacent the opening so as to

extend outward and then downward from the opening;

at least one latch mechanism that interconnects the lid and the base of the container,
wherein the at least one latch mechanism has a first orientation wherein the lid and the base are
secured together and a second orientation wherein the lid can be removed from the base wherein
the at least one latch mechanism is concealed from view and wherein the at least one latch
member remains in the first orientation regardless of the orientation of the latch member with

respect to gravity;
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at least one actuation member coupled to the at least one latch mechanism wherein a user
can manipulate the actuation member to thereby manipulate the at least one latch from the first to
the second orientation;

a cover that covers the actuation member, wherein the cover defines an opening that 1s
spaced from the actuation member a distance and direction selected to permit user manipulation
of the actuation member by a human finger but to inhibit manipulation by an animal claw; and

at least one shroud member mounted to the base of the container adjacent the interface
between the base and the lid of the container, to thereby inhibit an animal from accessing an edge
of the lid of the container, wherein the at least one shroud member is shaped so as to extend
outward from the opening and then downward over the lip and then inward toward the base and
then upward so as to extend between the lip and the base and wherein the shroud 1s coupled to
the base via a plurality of fasteners that extend at least through two points in the shroud and
through the lip interposed between the two points of the shroud so that the shroud has sufficient
strength to inhibit a bear from deforming the base of the container adjacent the lid to thereby
deform the opening to gain access to the opening to dislodge the lid; and

a protective member mounted on the portion of the lid of the container that 1s adjacent to
the interface with the base, wherein the protective member is formed of a rigid material so as to

inhibit the bear from deforming the portion of the lid adjacent the intertace ot the base.

26.  The system of claim 25, wherein the at least one latch mechanism comprises a first and a

second latch mechanism.

27.  The system of claim 26, wherein the at least one actuation member comprises a first and

a second actuation member respectively coupled to the first and second latch mechanisms.

28.  The system of claim 26, wherein the at least one actuation member comprises a single

actuation member coupled to the first and second latch mechanisms.

29.  The system of claim 25, wherein the at least one latch mechanism includes a spring
loaded latch that automatically latches into the first orientation when the lid is closed on the

cover and wherein the at least one latch mechanism comprises a rotary actuated latch that
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rotational movement of the actuation member results 1n manmipulation of the at least one latch

from the first orientation to the second orientation.

30.  The system of claim 25, wherein the opening is sized and the actuation member 1s
mounted with respect to the opening in the cover so as to be recessed from the opening
horizontal and vertical distances selected so as to allow manipulation of the actuation member by

a human finger by insertion of the finger into the hole and then bending the finger at the digital

joint to thereby contact the actuation member and rotate the actuation member upward.

31.  The system of claim 30, wherein the opening has a diameter of approximately 14 of an
inch and the actuation member 1s positioned approximately 2 of an inch adjacent from the edge

of the opening and is recessed approximately 'z of an inch from the edge opening.

32.  The system of claim 25, wherein the protective member comprises a metal band installed

on the surface of the lid adjacent to the inner surface of the base.

33.  The system of claim 25, wherein the at least one shroud member comprises a plurality of
shroud members that extend about at least 3 of the 4 sides of the base and extend upwards from

the upper surface of the base a distance selected to inhibit an animal from inserting its claw into

the interface between the base and the lid.

34.  The system of claim 33, wherein the plurality of shroud members extend upward from

the upper surface of the base a distance of approximately % to 1 inch above the interface.

35.  The system of claim 25, wherein the plurality of shrouds extend over the upper surface ot
the base so as to inhibit the bear from deforming the shape of the base by exerting force on the

lip of the base.

36.  The system of claim 25, wherein the container comprises a refuse cart.
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37.  An animal-resistant system for securing a lid of a container having a base, wherein the lid
1S positioned inward of the base, the system comprising:

at least one latch mechanism that interconnects the lid and the base of the container,
wherein the at least one latch mechanism has a first orientation wherein the lid and the base are
secured together and a second orientation wherein the lid can be removed from the base wherein
the at least one latch mechanism is concealed from view and wherein the at least one latch
member remains in the first orientation regardless of the orientation of the latch member with

respect to gravity;

at least one actuation member coupled to the at least one latch mechanism wherein a user

can manipulate the actuation member to thereby manipulate the at least one latch from the first to
the second orientation;

a cover that covers the actuation member, wherein the cover defines an opening that is
spaced trom the actuation member a distance and direction selected to permit user manipulation
of the actuation member by a human finger but to inhibit manipulation by an animal claw; and

at least one shroud member mounted to the base of the container adjacent the interface
between the base and the lid of the container, to thereby inhibit an animal from accessing an edge
of the lid of the container, wherein the at least one shroud member 1s formed of a metal material
of a sufficient strength and 1s further shaped to prevent a bear from deforming the base of the
container adjacent the lid by exerting force or weight against the base of the container adjacent
the shroud; and

a protective member mounted on the portion of the lid of the container that 1s adjacent to

the interface with the base, wherein the protective member 1s formed of a rigid matenal so as to

inhibit the bear from deforming the portion of the lid adjacent the interface ot the base.

38.  The system of claim 37, wherein the at least one latch mechanism comprises a first and a

second latch mechanism.

39.  The system of claim 38, wherein the at least one actuation member comprises a first and

a second actuation member respectively coupled to the first and second latch mechanisms.
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40.  The system of claim 38, wherein the at least one actuation member comprises a single

actuation member coupled to the first and second latch mechanisms.

41.  The system of claim 37, wherein the at least one latch mechanism includes a spring
loaded latch that automatically latches into the first orientation when the hid 1s closed on the
cover and wherein the at least one latch mechanism comprises a rotary actuated latch that

rotational movement of the actuation member results in manipulation of the at least one latch

from the first orientation to the second orientation.

42.  The system of claim 37, wherein the opening is sized and the actuation member 1s
mounted with respect to the opening in the cover so as to be recessed from the opening
horizontal and vertical distances selected so as to allow manipulation of the actuation member by
a human finger by insertion of the finger into the hole and then bending the finger at the digital

joint to thereby contact the actuation member and rotate the actuation member upward.

43.  The system of claim 42, wherein the opening has a diameter of approximately 1 4 ot an
inch and the actuation member is positioned approximately 'z of an inch adjacent from the edge

of the opening and is recessed approximately % of an inch from the edge opening.

44.  The system of claim 37, wherein the protective member comprises a metal band installed

on the surface of the lid adjacent to the inner surface of the base.

45.  The system of claim 37, wherein the at least one shroud member comprises a plurality of
shroud members that extend about at least 3 of the 4 sides of the base and extend upward trom
the upper surface of the base a distance selected to inhibit an animal from inserting its claw into

the interface between the base and the lid.

46.  The system of claim 45, wherein the plurality of shroud members extend upward from

the upper surface of the base a distance of approximately % to 1 inch above the interface.
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47.  The system of claim 37, wherein the plurality of shrouds extend over the upper surface of

the base so as to inhibit the bear from deforming the shape of the base by exerting force on the

lip of the base.
48.  The system of claim 37, wherein the container comprises a refuse cart.
49.  An animal-resistant system for securing a lid of a contatner having a base wherein the hid

is positioned inward of the base, the system comprising:

at least one latch mechanism that interconnects the lid and the base of the container,
wherein the at least one latch mechanism has a first orientation wherein the lid and the base are
secured together and a second orientation wherein the lid can be removed from the base wherein
the at least one latch mechanism is concealed from view and wherein the at least one latch
member remains in the first orientation regardless of the orientation of the latch member with
respect to gravity;

at least one actuation member coupled to the at least one latch mechanism wherein a user
can manipulate the actuation member to thereby manipulate the at least one latch from the first to
the second orientation; and

at least one shroud member that is mounted on the inner edge of the base of the container,
adjacent to the interface between the base and the lid of the container, to thereby inhibit an
animal from accessing an edge of the lid of the container adjacent to the base wherein the shroud
member is formed of a metal material of sufficient strength and is further shaped to inhibit a bear

from deforming the base of the container by exerting force or weight against the base of the

container adjacent the shroud.

50.  The system of claim 49, further comprising a protective member mounted on the portion

of the lid of the container that is adjacent to the interface with the base, wherein the protective

member is formed of a rigid material so as to inhibit the bear from deforming the portion of the

lid adjacent to the interface with the base.

51.  The system of claim 49, wherein the protective member comprises a metal band installed

on the surface of the lid adjacent to the inner surface of the base.
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52.  The system of claim 49, wherein the at least one shroud member comprises a plurality of
shroud members that extend about at least 3 of the 4 sides of the base and extend upward from

the upper surface of the base a distance selected to inhibit an animal from inserting its claw into

5  the interface between the base and the lid.

53.  The system of claim 52, wherein the plurality of shroud members extend upward from

the upper surface of the base a distance of approximately % to 1 inch above the interface.

10 54.  The system of claim 49, wherein the plurality of shrouds extend over the upper surtace ot

the base so as to inhibit the bear from deforming the shape of the base by exerting force on the

lip of the base.

55.  The system of claim 49 further comprising a cover that covers the actuation member,

15  wherein the cover defines an opening that is spaced from the actuation member a distance and

direction selected to permit user manipulation of the actuation member by a human tinger but to

inhibit user manipulation by an animal claw.

56.  The system of claim 49, wherein the at least one latch mechanism comprises a first and a

20  second latch mechanism.

57.  The system of claim 56, wherein the at least one actuation member comprises a first and

a second actuation member respectively coupled to the first and second latch mechanisms.

25 58.  The system of claim 56, wherein the at least one actuation member comprises a single

actuation member coupled to the first and second latch mechanisms.

59.  The system of claim 49, wherein the at least one latch mechanism includes a spring

loaded latch that automatically latches into the first orientation when the lid is closed on the

30 cover and wherein the at least one latch mechanism comprises a rotary actuated latch that
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rotational movement of the actuation member results in manipulation of the at least one latch

from the first orientation to the second orientation.

60.  The system of claim 49, wherein the opening is sized and the actuation member is
mounted with respect to the opening in the cover so as to be recessed from the opening

horizontal and vertical distances selected so as to allow manipulation of the actuation member by

a human finger by insertion of the finger into the hole and then bending the finger at the digital

joint to thereby contact the actuation member and rotate the actuation member upward.

61.  The system of claim 59, wherein the opening has a diameter of approximately 1% of an
inch and the actuation member is positioned approximately 2 of an inch adjacent from the edge

of the opening and 1s recessed approximately Y2 of an inch from the edge opening.

62.  An animal-resistant container, comprising:

a receptacle having a base and a lid, wherein the lid 1s positioned inward of the base;

at least one latch mechanism that interconnects the lid and the base of the container,
wherein the at least one latch mechanism has a first orientation wherein the lid and the base are
secured together and a second orientation wherein the lid can be removed from the base wherein
the at least one latch mechanism i1s concealed from view and wherein the at least one latch
member remains in the first orientation regardless of the orientation of the latch member with
respect to gravity;

at least one actuation member coupled to the at least one latch mechanism wherein a user
can manipulate the actuation member to thereby manipulate the at least one latch from the first to

the second orientation;

a cover that covers the actuation member, wherein the cover defines an opening that 1s
spaced from the actuation member a distance and direction selected to permit user manipulation
of the actuation member by a human finger but to inhibit manipulation by an animal claw; and

at least one shroud member mounted to the base of the container adjacent the interface
between the base and the lid of the container, to thereby inhibit an animal from accessing an edge
of the lid of the container, wherein the at least one shroud member is formed of a metal material

of a sufficient strength and is further shaped to inhibit a bear from deforming the base of the
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container adjacent the lid by exerting force or weight against the base of the container adjacent

the shroud; and

a protective member mounted on the portion of the lid of the container that is adjacent to
the interface with the base, wherein the protective member is formed of a rigid material so as to

inhibit the bear from deforming the portion of the lid adjacent the interface of the base.

63.  The system of claim 62, wherein the at least one latch mechanism comprises a first and a

second latch mechanism.

64.  The system of claim 63, wherein the at least one actuation member comprises a first and

a second actuation member respectively coupled to the first and second latch mechanisms.

65.  The system of claim 63, wherein the at least one actuation member comprises a single

actuation member coupled to the first and second latch mechanisms.

66.  The system of claim 62, wherein the at least one latch mechanism includes a spring
loaded latch that automatically latches into the first orientation when the lid 1s closed on the
cover and wherein the at least one latch mechanism comprises a rotary actuated latch that
rotational movement of the actuation member results in manipulation of the at least one latch

from the first orientation to the second orientation.

67.  The system of claim 62, wherein the opening is sized and the actuation member is
mounted with respect to the opening in the cover so as to be recessed from the opening
horizontal and vertical distances selected so as to allow manipulation of the actuation member by
a human finger by insertion of the finger into the hole and then bending the finger at the digital

joint to thereby contact the actuation member and rotate the actuation member upward.
68.  The system of claim 67, wherein the opening has a diameter of approximately 17 of an

inch and the actuation member is positioned approximately % of an inch adjacent from the edge

of the opening and is recessed approximately %2 of an inch from the edge opening.
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69.  The system of claim 62, wherein the protective member comprises a metal band installed

on the surface of the lid adjacent to the inner surface of the base.

70.  The system of claim 62, wherein the at least one shroud member comprises a plurality of
shroud members that extend about at least 3 of the 4 sides of the base and extend upwards from

the upper surface of the base a distance selected to inhibit an animal from inserting its claw into

the interface between the base and the lid.

71. The system of claim 70, wherein the plurality of shroud members extend upward from

the upper surface of the base a distance of approximately % to 1 inch above the interface.

72.  The system of claim 62, wherein the plurality of shrouds extend over the upper surface of
the base so as to inhibit the bear from deforming the shape of the base by exerting force on the

lip of the base.

73.  The system of claim 62, wherein the container comprises a refuse cart.

_34 -



102

/24

/444

CA 02561069 2006-09-27

1/9

120
7264
704

3
“




CA 02561069 2006-09-27

2/9

dl DId




CA 02561069 2006-09-27

FE0Z~_

J0c-

¢ Did




CA 02561069 2006-09-27




CA 02561069 2006-09-27

5/9

704

706

%

FIG. 3B



CA 02561069 2006-09-27

6/9

FIG. 4A



CA 02561069 2006-09-27

7/9

ooc

WAL/

AL



CA 02561069 2006-09-27

8/9




704

600

CA 02561069 2006-09-27

9/9

607
/74

606

670

FI1G. 6






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - abstract drawing

