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Description

Cross Reference to Related Applications

[0001] This application is a continuation-in-part appli-
cation of United States Patent Application No.
13/752,894 filed on January 29, 2013 and claiming pri-
ority from United States Provisional Application No.
61/705,995 filed on September 26, 2012.

Field of the Invention

[0002] This invention relates to a packaging system for
shipping temperature sensitive products. More particu-
larly, this invention relates to a packaging system for ship-
ping temperature sensitive products that reduces or elim-
inates the need for side refrigerant components and im-
proves thermal performance.

Description of the Related Art

[0003] Current pallet shippers for use with temperature
sensitive products use side refrigerant components in
addition to top and bottom refrigerant components to sur-
round the products on six sides. These types of pallet
shippers generally are assembled by loading the prod-
ucts into the shipper and then inserting refrigerants
around the products.
[0004] This six-sided configuration is inefficient in
terms of packing out the product and the refrigerants. For
example, refrigerants inserted along the sides of the
product shipper between the products and the outer con-
tainer can fall over and otherwise change position within
the shipper. The use of side refrigerants also results in
increased weight and shipping cost.
[0005] Yet eliminating side refrigerants can result in
the products getting too warm. For temperature sensitive
products, such as those which must be maintained at a
temperature not exceeding 15C (59F), eliminating the
side refrigerants has heretofore been an unacceptable
option.
[0006] US 2014/0083650 A1 discloses a packaging
system for shipping a temperature sensitive payload, the
packaging system comprising a housing comprising a
bottom panel, a top panel located above and in spaced
vertical alignment with the bottom panel, side panels ex-
tending vertically between the bottom panel and the top
panel, and end panels extending vertically between the
bottom panel and the top panel, the housing defining a
product compartment for holding a payload, wherein the
packaging system further comprises one or more bottom
cooling layers located between the bottom panel and the
payload and one or more top cooling layers located be-
tween the payload and the top panel.
[0007] U.S. Patent No. 2,533,773 discloses a contain-
er having holes through which air can flow from the out-
side to the inside of the container. These air holes provide
air circulation, which may be suitable for ventilation pur-

poses, but would not be suitable if used in a container
for shipping a temperature sensitive payload in hot am-
bient conditions.
[0008] U.S. Patent No. 2,632,311 discloses a box hav-
ing dry ice in the lid. The dry ice cools the air which then
flows down through air spaces 16 in the interior walls.
Insulating material 13 is located between the interior
walls and a metal outer basket 2. Sullivan does not pro-
vide any channels to allow air warmed by the ambient air
to flow upward.
[0009] US 2006/0174648 A1 describes a shipping con-
tainer that uses a fan to generate forced air circulation.
The container may have rectangular posts that define
holes 36b that enable unimpeded air circulation about
the contents 30.
[0010] The present invention is designed to solve the
problems described above.

BRIEF SUMMARY OF THE INVENTION

[0011] The present invention is a packaging system
that utilizes a convection based cooling approach to elim-
inate the need for side refrigerants and increase pack-
aging efficiency. The invention also reduces the amount
of refrigerants required.
[0012] In one aspect of the invention a packaging sys-
tem is provided that comprises a housing defining a prod-
uct compartment for holding a temperature sensitive pay-
load, one or more bottom cooling layers and one or more
top cooling layers. The housing comprises a bottom pan-
el, a top panel located above and in spaced vertical align-
ment to the bottom panel, side panels extending vertically
between the bottom panel and the top panel, and end
panels extending vertically between the bottom panel
and the top panel. The bottom cooling layers are located
between the bottom panel and the payload. The top cool-
ing layers are located between the payload and the top
panel. The hollow vertical posts are disposed within the
product compartment adjacent the side panels or end
panels.
[0013] In a key aspect of the invention, the packaging
system comprises one or more channel members affixed
to interior surfaces of the side panels and/or end panels
to facilitate convective air circulation within the product
compartment. Each channel member has an open top
end and an open bottom end and defines a plurality of
vertical channels.
[0014] The channel member may be made of folded
and glued corrugated board, and may comprise an inner
facing panel and an outer facing panel connected by side
panels and defining an interior space. An internal panel
is disposed within the interior space and is folded in ac-
cordion fashion along vertical inner fold lines and along
vertical outer fold lines. The inner facing panel, the outer
facing panel and the internal panel define a series of al-
ternating inner channels and outer channels which func-
tion as vertical flow paths that alternate between upward
flow and downward flow. Relatively warmer air rises
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through the outer channels until the air exits the channel
member and is cooled by the top cooling layers. The rel-
atively denser cooled air then falls through the inner chan-
nels. The shape and configuration of the channel mem-
bers may be configured to optimize the air flow through
the channel members.
[0015] In a refinement each of the bottom cooling lay-
ers comprises multiple refrigerant components arranged
edge to edge to form a layer within the packaging system.
Each refrigerant component may comprise a phase
change material (such as water) and a protective outer
container.
[0016] In another refinement each of the top cooling
layers comprises a layer of refrigerant components ar-
ranged edge to edge to form a top refrigerant layer lo-
cated immediately adjacent the payload, and at least one
layer and preferably three layers of frozen components
arranged edge to edge to form a top frozen layer disposed
between the top refrigerant layer and the top panel. Each
frozen component may comprise a phase change mate-
rial and a protective outer container.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Figure 1 is a cutaway perspective view of a packag-
ing system according to the invention.
Figure 2 is a perspective view of a portion of the
packaging system of Figure 1 shown with the lid re-
moved.
Figure 3 is an exploded view of the packaging system
of Figure 1.
Figure 4 is a cross- sectional view of the packaging
system of Figure 1 taken along line 4-4.
Figure 5 is a close up view taken from Figure 4.
Figure 6 is a perspective view of a partially assem-
bled packaging system according to the invention.
Figure 7 is a partial cutaway perspective view of an
alternative embodiment of a portion of a packaging
system according to the invention.
Figure 8 is a cross-sectional view of the embodiment
of Figure 7 taken along line 8-8.
Figure 9 is a partial cutaway perspective view of an-
other alternative embodiment of a portion of a pack-
aging system according to the invention.
Figure 10 is a close up view of a portion of the em-
bodiment of Figure 9.

DETAILED DESCRIPTION OF THE INVENTION

[0018] While this invention may be embodied in many
forms, there is shown in the drawings and will herein be
described in detail one or more embodiments with the
understanding that this disclosure is to be considered an
exemplification of the principles of the invention and is
not intended to limit the invention to the illustrated em-
bodiments.

The Packaging System

[0019] Turning to the drawings, there is shown in the
figures one embodiment of the present invention, a pack-
aging system for temperature sensitive products. As best
shown in Figures 1 and 3, the packaging system 10 com-
prises a housing 12 that functions as a protective enclo-
sure for the packaging system contents. The housing 12
comprises a bottom panel 14, a top panel 16, two side
panels 18 and two end panels 20. The side panels 18
and the end panels 20 extend vertically between the bot-
tom panel 14 and the top panel 16 to form the housing
12. The bottom panel 14 as well as the lower portions of
the side panels 18 and the end panels 20 may fit within
a bottom tray 22. The packaging system 10 may be
wrapped in transparent wrapping (not shown) and placed
on a pallet 70.
[0020] As best shown in Figure 3 the bottom tray 22
comprises a bottom wall 23 and four side walls 24 ex-
tending upward from the periphery of the bottom wall 23.
The bottom panel 14 is disposed within the bottom tray
22. Preferably there are spaces between the periphery
of the botton panel 14 and the tray side walls 24 for ac-
commodating the lower portions of the side panels 18
and the end panels 20.
[0021] Each outer panel, that is, the bottom panel 14,
the top panel 16, the two side panels 18 and the two end
panels 20, may be made of a rigid molded polyurethane
(PUR) inner core, preferably about 2 ª inches (7 cen-
timeters) thick, enclosed within an outer corrugated card-
board shell. Each outer panel may be configured to in-
terlock with each orthogonally adjacent outer panel. Cor-
ner board 54 may be glued or otherwise adhered to the
adjoining edges of each pair of orthogonally oriented out-
er panels.
[0022] The housing 12 defines a product compartment
40 in which a payload 56 may be placed for shipping.
Typically but without limitation the payload 56 may be
stacked product containers 57.
[0023] Figure 2 is a perspective view of a portion of the
packaging system 10 of Figure 1 shown with the lid or
top panel 16 removed. Like the other outer panels, the
top panel 16 is configured to interlock with each orthog-
onally adjacent outer panel, in this case, the two side
panels 18 and the two end panels 20. As explained further
below, the top panel 16 is the last of the six outer panels
to be added to the packaging system 10.
[0024] Figure 3 is an exploded view of the packaging
system 10 of Figure 1. From the bottom up, the product
compartment 40 is filled with a spacer 26, two refrigerant
layers 28, the payload 56, one refrigerant layer 28 and
three frozen layers 30.
[0025] The spacer 26 is disposed on top of and adja-
cent the bottom panel 14. The spacer 26 may comprise
a sheet 27 and spaced apart stubs 29 extending about
1 1/4 inches (3.175 centimeters) downward (as shown
in the figure) or preferably upward from the sheet 27. The
spacer 26 may be made of any suitable material, includ-
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ing without limitation extruded plastic or corrugated.
[0026] Each of the two bottom refrigerant layers 28,
located between the spacer 26 and the payload 56, may
comprise a single unitary structure or, more commonly,
multiple refrigerant components (sometimes referred to
as "bricks") arranged edge to edge to form a "layer" within
the packaging system 10. In the embodiment shown in
Figures 1 and 3 two refrigerant layers 28 are disposed
immediately under the payload 56.
[0027] As noted above, the payload 56 may be stacked
product containers 57. The product containers 57 may
comprise corrugated cardboard boxes for holding labo-
ratory specimens, pharamceuticals, innoculations, or
any other suitable payload that requires a temperature
assured environment.
[0028] A top refrigerant layer 28 is disposed immedi-
ately above the product containers 57. Like the two bot-
tom refrigerant layers 28, the top refrigerant layer 28 may
comprise a single unitary structure or, preferably, multiple
refrigerant components ("bricks") arranged edge to edge
to form a layer.
[0029] Three frozen layers 30 are disposed on top of
the top refrigerant layer 28. Like the refrigerant layers 28,
each frozen layer 30 may comprise a single unitary struc-
ture or, more commonly, multiple horizontally arranged
frozen components ("bricks") that form a layer within the
packaging system 10. In the embodiment shown in Fig-
ures 1 and 3 three frozen layers 30 are disposed imme-
diately above the top refrigerant layer 28.
[0030] The cooling layers, i.e., the refrigerant layers 28
and/or the frozen layers 30, absorb heat. Generally
speaking, the refrigerant bricks and the frozen bricks may
comprise a foam material having a low weight and high
absorbency, a phase change material, and a protective
outer container. For example, the refrigerant bricks may
comprise a foam material that has been infused with wa-
ter chilled to about 5C (41F) and contained within a plastic
brick-shaped enclosure. Similarly, the frozen bricks may
comprise a foam material that has been infused with wa-
ter chilled to about -20C (-4F) and contained within a
plastic brick-shaped enclosure. The bricks may be recti-
linear and shaped like a flattened brick or they may be
any suitable three-dimensional shape. The refrigerant
bricks and frozen bricks may be similar to those sold un-
der the trademarks PolarPack® and U-tek® by Tegrant
Diversified Brands, Inc.
[0031] Although the packaging system 10 has been
described as having two refrigerant layers 28 below the
payload 56 and one refrigerant layer 28 and three frozen
layers 30 above the payload 56, it should be understood
that this is just one embodiment of the invention, and that
the number of refrigerant layers 28 and frozen layers 30
below and above the payload 56 can vary depending on
the cooling requirements and shipping time. In addition,
although the packaging system 10 described herein does
not include cooling components located around the sides
of the payload 56, the disclosure should not be interpret-
ed as necessarily excluding such side cooling compo-

nents.
[0032] Optionally, a foam cushioning layer (not shown
in the figures) may be placed between the topmost frozen
layer 30 and the top panel 16. However, in some appli-
cations it is desirable to have a space or clearance of
about 1 © inches (3.8 centimeters) between the topmost
frozen layer 30 and the top panel 16.

Vertical Posts 34

[0033] In addition, the packaging system 10 comprises
multiple vertical posts 34 located within the product com-
partment 40 adjacent the side panels 18 and/or the end
panels 20. The vertical posts 34 may be hollow wound
paper posts like those sold by Sonoco Products Compa-
ny of Hartsville, SC under the trademark SONOPOST®.
Alternatively the vertical posts 34 may be made of ex-
truded plastic or any suitable material.
[0034] Figure 4 is a cross-sectional view of the pack-
aging system 10 of Figure 1 taken along line 4-4 showing
six vertical posts 34 adhered to a side panel 18. The
vertical inner edge 44 of each vertical post 34 may abut
the interior contents of the packaging system 10, such
as the refrigerant layers 28, frozen layers 30 and product
containers 57. Each vertical post 34 has an open top end
46 (Figures 3 and 6) and an open bottom end and defines
a vertical inner space 58 within the post 34. Adjacent
pairs of vertical posts 34 define vertically oriented chan-
nels 60 between the vertical posts 34 that may be about
one inch (2.54 centimeters) deep when measured from
the inner surface of the side panel 18 or end panel 20 to
the product containers 57. The vertical posts 34 may be
pre-glued or otherwise affixed to the side panels 18 and
the end panels 20.
[0035] Figure 5 is a close up view of a portion of Figure
4. The vertical posts 34 may be any suitable cross sec-
tional shape, including circular or rectangular, but trian-
gular is preferred. In a triangular cross sectional profile
design such as that shown in Figure 5, each vertical post
34 comprises an outer facing side 36 adjacent either a
side panel 18 (as shown in the figure) or an end panel
20 and two angled sides 38 extending from opposing
vertical edges 42 of the outer facing side 36 and meeting
along an elongated vertical inner edge or apex 44. Pref-
erably the vertical posts 34 are one inch (2.54 centime-
ters) deep when measured from their outer facing side
36 to their apex 44.
[0036] The functions of the vertical posts 34 are ex-
plained in the next section.

Theory of Operation

[0037] It is theorized that the packaging system 10
takes advantage of the principle of convective air move-
ment by creating flow spaces around the outer perimph-
ery of the product compartment 40 for air to circulate.
The bottom spacer 26 separates the bottom refrigerant
layers 28 from the bottom panel 14, creating a horizon-
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tally oriented space within which air can flow. Without the
bottom spacer 26 cool air that settles near the bottom of
the product compartment 40 could stagnate, reducing
the ability of the system 10 to maintain all the product
containers 57 and their contents within a desirable tem-
perature range.
[0038] The vertical posts 34 serve at least two func-
tions. First, they reduce the amount of contact between
the product containers 57 and the outer panels. In de-
signs where the product containers abut the side panels
and end panels more heat enters the product containers.
Adding vertical posts 34 separates the product contain-
ers 57 from the side panels 18 and end panels 20, sig-
nificantly reducing the areas of contact between the prod-
uct containers 57 and the side panels 18 and the end
panels 20 and thus the transfer of heat from the exterior
to the product containers 57.
[0039] Second, the vertical posts 34 help facilitate con-
vective air circulation within the product compartment 40
by creating inner spaces 58 within the posts 34 and chan-
nels 60 between the posts 34 (and between the side pan-
els 18 and the end panels 20 and the product containers
57) for the movement of air. When the packaging system
10 is assembled, the product compartment 40 contains
a certain amount of air. The air moves within the product
compartment 40 because air at different locations has
different temperatures and densities. Cooler air (i.e., air
cooled by the frozen layers 30) has a higher density and
tends to drop down within the product compartment 40.
Conversely, as the air at the bottom of the product com-
partment 40 warms, the warmed air tends to flow upward,
thereby setting up a continuously circulating flow of air
within the product compartment 40. The vertical posts 34
facilitate this process by providing inner spaces 58 within
which the warm air can flow upward and channels 60
within which the cooler air can flow downward. Accord-
ingly, each vertical post 34 should be spaced from the
top panel 16 and the bottom panel 14 a sufficient distance
to facilitate the flow of warmer air through the vertical
inner spaces 58 within each vertical post 34.
[0040] Simulation tests indicate that the air within the
vertical posts 34 warms up due to the large contact sur-
face between the outer facing side 36 of the vertical posts
34 and the side panels 18 and end panels 20. Air present
in the air channels 60 between the vertical posts 34 can
also warm up, but generally not as much as the air within
the vertical posts 34, because the air between the vertical
posts 34 is not as confined. As the air within the vertical
posts 34 warms up it rises up within the inner spaces 58
of the vertical posts 34 and exits at the open top ends 46
of the vertical posts 34, where the air is exposed to the
frozen layers 30 and the top refrigerant layer 28. As the
warm air contacts the frozen layers 30 and top refrigerant
layer 28, the air cools down and begins to fall through
the air channels 60 between the vertical posts 34 along
the sides of the product containers 57 facing the side
panels 18 and end panels 20.
[0041] The downward convective flow of cooler air

against the sides of the product containers 57 helps main-
tain the product containers 57 at a cool temperature. The
product containers 57 located in the middle of the product
compartment 40, farthest from any refrigerant bricks or
frozen bricks, can be maintained within an acceptable
temperature range. Even product containers 57 at the
corners of the payload 56 which are most susceptible to
increases in temperature (when the ambient temperature
is higher than the shipper temperature) can be main-
tained within an acceptable temperature range.
[0042] In another aspect of the invention a method of
assembling a temperature assured packaging system is
provided. The method may comprise the following steps:
First, the vertical posts 34 may be pre-glued or otherwise
affixed to the inner (product) facing surfaces of the side
panels 18 and the end panels 20. The vertical posts 34
should be shorter than the side panels 18 and end panels
20 so that their open ends will be spaced from the top
panel 16 and the bottom panel 14.
[0043] The housing 12 may be assembled by first plac-
ing the bottom panel 14 into the bottom tray 22, then
inserting a side panel 18 and both end panels 20 into the
bottom tray 22 between the bottom tray side walls 24 and
the bottom panel 14 to form the three sided enclosure
shown in Figure 6. The top and front of the housing 12
are left open so that the interior contents may be loaded.
[0044] The first item loaded into the product compart-
ment 40 is the spacer 26, which is placed on top of the
bottom panel 14.
[0045] Next, the two bottom refrigerant layers 28 are
placed onto the spacer 26, typically by arranging multiple
refrigerant bricks to form two refrigerant layers 28.
[0046] Next the product containers 57 are stacked
within the product compartment 40 on top of the two bot-
tom refrigerant layers 28.
[0047] A top refrigerant layer 28 is placed on top of the
product containers 57, again by arranging multiple refrig-
erant bricks into a layer.
[0048] The top three frozen layers 30 (typically made
of multiple frozen bricks) are placed on top of the top
refrigerant layer 28.
[0049] The remaining side panel 18 not shown in Fig-
ure 6 is wedged between the bottom tray side wall 24
and the bottom panel 14 to form a four sided enclosure.
[0050] The top panel 16 is placed onto the top rims of
the side panels 18 and end panels 20 to form the six
sided outer housing 12.
[0051] Optional corner boards 54 may be glued or oth-
erwise affixed to the edges of the housing 12.
[0052] Finally, optional stretch film may be wrapped
around the housing 12.
[0053] In still another aspect of the invention a method
of maintaining a payload within a desired temperature
range is provided. The method may comprise the follow-
ing steps:

(a) loading the payload into a packaging system
comprising a housing having a bottom, top and ver-
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tical sides, cooling layers disposed above and below
the payload, hollow vertical posts disposed between
the payload and the vertical sides of the housing, the
vertical posts defining inner spaces within the vertical
posts and channels between adjacent vertical posts;
(b) allowing relatively warmer air to rise within the
inner spaces of the vertical posts until it exits the
vertical posts and is cooled by the cooling layers
above the payload to form cooled air; and
(c) allowing the cooled air to fall through the channels
while contacting the payload.

[0054] Figure 7 is a partial cutaway perspective view
of an alternative embodiment of a portion of a packaging
system according to the invention. As in the previous
embodiment, the packaging system 70 may comprise a
housing 72 comprising a bottom panel 74 (shown partially
in Figure 7), a top panel (not shown), side panels 78 and
end panels 80 extending vertically between the bottom
panel 74 and the top panel. The housing 72 defines a
product compartment 82 for holding a payload (not
shown). Also like the previous embodiment but not shown
in Figure 7, the packaging system 70 may comprise one
or more bottom cooling layers located between the bot-
tom panel 74 and the payload and one or more top cooling
layers located between the payload and the top panel.
[0055] Instead of hollow vertical posts, the packaging
system 70 shown in Figure 7 comprises channel mem-
bers 84 to facilitate convective air circulation within the
product compartment 82. Each channel member 84 may
be adhered or otherwise affixed to one of the side panels
78 or end panels 80. Each channel member 84 has an
open top end 86 and an open bottom end 88 and defines
a plurality of vertical channels 90, 91 within the channel
member 84. Preferably the packaging system 70 com-
prises four channel members 84, with one channel mem-
ber 84 affixed to each of the side panels 78 and end
panels 80.
[0056] Figure 8 is a cross-sectional view of the embod-
iment of Figure 7 taken along line 8-8, showing a channel
member 84 affixed to a side panel 78. The channel mem-
ber 84 may be made of folded and glued corrugated
board, and may comprise an inner facing panel 92 and
an outer facing panel 94 connected by side panels 96 to
define an interior space 97. The flutes in the corrugated
board may run horizontally to enable more precise fold-
ing. The channel member 84 may be at least one inch
(2.54 centimeters) deep as measured from the inner fac-
ing panel 92 to the outer facing panel 94, and preferably
between one and one and one-half inches (3.8 centim-
eters) deep. The channel member 84 may include an
outer layer 99 of paperboard or similar material wrapped
around the inner facing panel 92, outer facing panel 94
and side panels 96.
[0057] One or more internal panels 98 are disposed
within the interior space 97 and extend between the inner
facing panel 92 and the outer facing panel 94 and the
top end 86 and bottom end 88 of the channel member

84. In the figures the one or more internal panels 98 is a
single internal panel 98 folded in accordion fashion. The
internal panel 98 is folded along vertical inner fold lines
100 which define inner apexes 100 and along vertical
outer fold lines 102 which define outer apexes 102. Pref-
erably the inner apexes 100 contact the inner facing panel
92 and the outer apexes 102 contact the outer facing
panel 94.
[0058] The inner facing panel 92, the outer facing panel
94 and the internal panel 98 define a series of alternating
inner channels 90 and outer channels 91 which function
as vertical flow paths that alternate between upward flow
and downward flow.
[0059] The channel member 84 may be thought of as
comprising a plurality of adjacent, laterally arranged, in-
ner and outer tubes 104, 106 having a triangular cross
sectional shape, with each adjacent pair of inner and out-
er tubes 104, 106 sharing a common wall 108.
[0060] Each inner tube 104 has a triangular cross sec-
tional profile and comprises an inner facing base 106 and
two angled sides 108. The inner facing base 108 extends
from one inner apex 100 to an adjacent inner apex 100
and is part of the channel member inner facing panel 92.
The angled sides 108 extend from adjacent inner apexes
100 to a common outer apex 102.
[0061] Each outer tube 110 has a triangular cross sec-
tional profile and comprises an outer facing base 112 and
two angled sides 108 which it shares with two inner tubes
104. The outer facing base 112 extends from one outer
apex 102 to an adjacent outer apex 102 and is part of
the channel member outer facing panel 94. The angled
sides 108 extend from different outer apexes 102 to a
common inner apex 100. The outer base 112 is adjacent
the housing 72 in the assembled packaging system 70.
[0062] The inner tubes 104 and the outer tubes 110
define a series of alternating inner channels 90 and outer
channels 91 which function as vertical flow paths that
alternate between upward flow and downward flow as
indicated by the arrows in Figure 7. It is believed that, in
a fashion similar to that of the previous embodiment,
warm air rises through the outer channels 91 until the air
exits the channel members 84 and is cooled by the top
cooling layers. The relatively denser cooled air then falls
through the inner channels 90. The shape and configu-
ration of the channel members 84 should be optimized
to allow air to flow through the channel members.
[0063] Figure 9 is a partial cutaway perspective view
of another alternative embodiment of a portion of a pack-
aging system according to the invention. As in the previ-
ous two embodiments, the packaging system 120 may
comprise a housing 72 comprising a bottom panel 74
(shown partially in Figure 9), a top panel (not shown),
side panels 78 and end panels 80 extending vertically
between the bottom panel 74 and the top panel. The
housing 72 defines a product compartment 82 for holding
a payload (not shown). Also like the previous embodi-
ment but not shown in Figure 9, the packaging system
120 may comprise one or more bottom cooling layers
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located between the bottom panel 74 and the payload
and one or more top cooling layers located between the
payload and the top panel.
[0064] The packaging system 120 comprises channel
members 124 adhered or otherwise affixed to one of the
side panels 78 or end panels 80. Each channel member
124 has an open top end 126 and an open bottom end
128 and defines a plurality of large outer channels 130
and small inner channels 132. Preferably the packaging
system 120 comprises four channel members 124, with
one channel member 124 affixed to each of the side pan-
els 78 and end panels 80, although only one channel
member 124 is shown in the figure.
[0065] Figure 10 is a close-up view of a portion of the
packaging system 120 of Figure 9. The channel member
124 may comprise a plurality of corrugated structures,
folded and glued together. The channel member 124 may
include an outer layer of paperboard or similar material
wrapped around the corrugated structures.
[0066] The channel member 124 defines a series of
adjacent, laterally spaced outer channels 130 having a
rectangular cross section and designed to carry warmed
air upward and a series of adjacent, laterally spaced inner
channels 132 having a rectangular cross section and de-
signed to carry cooled air downward. The outer channels
130 may be larger in cross sectional area than the inner
channels 132. For example, each outer channel 130 may
have a lateral dimension (width) (i.e., the dimension par-
allel to the wall to which the channel member 124 is at-
tached) that is greater than the lateral dimension of each
inner channel 132. For example, as best shown in Figure
10, each outer channel 130 may have a width that is twice
the width of each inner channel 132. The depth of each
outer channel 130 (i.e., the dimension perpendicular to
the wall to which the channel member 124 is attached)
may be the same as the depth of each inner channel 132.
[0067] It is believed that, in a fashion similar to that of
the previous embodiments, warm air rises through the
outer channels 130 (because they are closer to the ex-
terior walls of the packaging system 120) until the air
exits the outer channels 130 and is cooled by the top
cooling layers. The relatively denser cooled air then falls
through the inner channels 132 until the air exits the bot-
tom end 128 of the channel member 124. The shape and
configuration of the channel members 124 may be opti-
mized to allow air to flow through the channel members
124.

Industrial Applicability

[0068] The packaging system 10 may be used to pack-
age and ship temperature sensitive products. Typically
these products have a specified or required temperature
range that must be maintained during a specific shipping
duration and while the packaging system is subject to
various ambient temperature conditions. For example, a
product may be expected to be shipped for 120 hours
and be exposed to ambient temperatures of between 30C

and 45C (86F and 113F), but have a temperature toler-
ance of between 0 C and 15 C (32F and 59F). A pack-
aging system according to the present disclosure may
be designed to accommodate these requirements.
[0069] The packaging system may be used in any in-
dustry where temperature sensitive products are
shipped, including but not limited to the pharmaceutical
and food industries. The packaging system is particularly
useful where the user (e.g., the product manufacturer)
desires a packaging system having no side refrigerants
that can be shipped long distances, including from con-
tinent to continent. The use of present packaging system
can supplant the use of multiple smaller parcel ship-
ments.
[0070] The packaging system 10 can accommodate a
full pallet load of products or product containers 57. Ac-
cordingly, a typical packaging system 10 may be about
48 inches (122 centimeters) wide by 48 inches (122 cen-
timeters) deep by 56 inches (142 centimeters) tall. The
packaging system 10 may be placed on a wooden or
other type of pallet and moved with a forklift truck.
[0071] It is understood that the embodiments of the
invention described above are only particular examples
which serve to illustrate the principles of the invention.
Modifications and alternative embodiments of the inven-
tion are contemplated which do not depart from the scope
of the invention as defined by the foregoing teachings
and appended claims. It is intended that the claims cover
all such modifications and alternative embodiments that
fall within their scope.

Claims

1. A packaging system (70) for shipping a temperature
sensitive payload, the packaging system (70) com-
prising:

a housing (72) comprising a bottom panel (74),
a top panel (16) located above and in spaced
vertical alignment with the bottom panel (74),
side panels (78) extending vertically between
the bottom panel (74) and the top panel (16),
and end panels (80) extending vertically be-
tween the bottom panel (74) and the top panel
(16), the housing (72) defining a product com-
partment (82) for holding a payload;
one or more bottom cooling layers (28) located
between the bottom panel (74) and the payload;
one or more top cooling layers (28, 30) located
between the payload and the top panel (16);
characterized in that the packaging system
(70) further comprises :
four channel members 84, with one channel
member 84 affixed to each of the side panels 78
and end panels 80, each channel member (84)
comprising an inner facing panel (92), an outer
facing panel 94 connected to the inner facing
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panel (92) by side panels (96), and one or more
internal panels (98) disposed between the inner
facing panel (92) and the outer facing panel (94);
the inner facing panel (92), the outer facing pan-
el (94) and the one or more internal panels (98)
defining a series of alternating inner channels
(90) and outer channels (91) configured to allow
vertical air circulation in vertical flow paths that
alternate between upward flow through the outer
channels (91) and downward flow through the
inner channels (90), each inner channel (90) and
each outer channel (91) having a triangular
shaped cross section.

2. The packaging system (70) of claim 1 wherein:
the one or more internal panels (98) form two sides
(108) of each of a series of alternating inner tubes
(104) and outer tubes (110).

3. The packaging system (70) of claim 2 wherein:
the one or more internal panels (98) is a single in-
ternal panel (98) folded in accordion fashion.

4. The packaging system (70) of claim 3 wherein:

the internal panel (98) is folded in accordion
fashion along vertically oriented inner fold lines
(100) which define inner apexes (100) and along
vertically oriented outer fold lines (102) which
define outer apexes (102);
each of the inner tubes (104) has a triangular
cross sectional profile and comprises an inner
facing base (106) and two angled sides (108),
the inner facing base (106) is a part of the chan-
nel member inner facing panel (92) and extends
from an inner apex (100) to an adjacent inner
apex (100), each angled side (108) is a part of
the internal panel (98), and the angled sides
(108) extend from adjacent inner apexes (100)
to a common outer apex (102); and
each of the outer tubes (110) has a triangular
cross sectional profile and comprises an outer
facing base (112) adjacent the housing (72) and
two angled sides (108), the outer facing base
(112) is a part of the channel member outer fac-
ing panel (94) and extends from an outer apex
(102) to an adjacent outer apex (102), each an-
gled side (108) is a part of the internal panel
(98), and the angled sides (108) extend from
different outer apexes (102) to a common inner
apex (100).

5. The packaging system (70) of claim 2 wherein:
each adjacent pair of tubes (104), (106) shares a
common angled side (108).

6. The packaging system (70) of claim 1 wherein:
a lower portion of each channel member (84) is in-

terposed between the bottom cooling layers (28) and
either a side panel (18) or an end panel (20).

7. The packaging system (70) of claim 1 wherein:
the distance between the inner panel (92) and the
outer panel (94) is at least 2.54 centimeters.

8. The packaging system (70) of claim 1 wherein:
the channel member (84) includes an outer layer (99)
of material wrapped around the inner facing panel
(92), the outer facing panel (94) and the side panels
(96).

9. The packaging system (70) of claim 1 wherein:
the channel member (84) is spaced from the top pan-
el (16) and from the bottom panel (74) a sufficient
distance to allow air to flow through the channel
member (84).

Patentansprüche

1. Verpackungssystem (70) zum Versenden einer tem-
peraturempfindlichen Ladung, wobei das Verpa-
ckungssystem (70) Folgendes umfasst:

ein Gehäuse (72), umfassend eine Bodenplatte
(74), sowie eine obere Platte (16), welche ober-
halb und vertikal beabstandet zu und ausgerich-
tet zu der Bodenplatte (74) angeordnet ist, sowie
Seitenplatten (78), die sich vertikal zwischen der
Bodenplatte (74) und der oberen Platte (16) er-
strecken, sowie Endplatten (80), die sich vertikal
zwischen der Bodenplatte (74) und der oberen
Platte (16) erstrecken, und wobei das Gehäuse
(72) einen Aufnahmeraum (82) für ein Produkt
definiert, in dem die Ladung aufgenommen ist;
eine oder mehrere Bodenkühlschichten (28), die
zwischen der Bodenplatte (74) und der Ladung
angeordnet sind;
eine oder mehrere obere Kühlschichten (28,
30), die zwischen der Ladung und der oberen
Platte (16) angeordnet sind;

dadurch gekennzeichnet, dass das Verpackungs-
system (70) weiterhin umfasst:

vier Kanalelemente (84), wobei jeweils ein Ka-
nalelement (84) an jeder Seitenplatte (78) und
an jeder Endplatte (80) angebracht ist, und wo-
bei jedes Kanalelement (84) eine nach innen
weisende Platte (92), eine nach außen weisen-
de Platte (94), die mittels Seitenplatten (96) an
den nach innen weisenden Platten (92) verbun-
den sind, sowie eine oder mehrere Innenplatten
(98) umfasst, die zwischen der nach innen wei-
senden Platte (92) und der nach außen weisen-
den Platte (94) angeordnet sind; wobei
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die nach innen weisenden Platten (92), die nach
außen weisenden Platten (94) und die eine oder
mehreren Innenplatten (98) eine Reihe von ab-
wechselnden inneren Kanälen (90) und äuße-
ren Kanälen (91) definieren und die derart kon-
figuriert sind, dass eine vertikale Luftzirkulation
in vertikalen Strömungspfaden ermöglicht ist,
die zwischen einer nach oben gerichteten Strö-
mung durch die äußeren Kanäle (91) und einer
nach unten gerichteten Strömung durch die in-
neren Kanäle (90) abwechselt, und wobei jeder
innere Kanal (90) und jeder äußere Kanal (91)
eine dreieckige Querschnittsform aufweist.

2. Verpackungssystem (70) nach Anspruch 1, wobei:
die eine oder die mehreren Platten (98) zwei Seiten
(108) von jeder Reihe von abwechselnden inneren
Röhren (105) und äußeren Röhren (106) ausbilden.

3. Verpackungssystem (70) nach Anspruch 2, wobei:
die eine oder die mehreren Platten (98) eine einzige
innere Platte (98) ausbilden, welche akkordionartig
ausgebildet ist.

4. Verpackungssystem (70) nach Anspruch 3, wobei:

die innere Platte (98) entlang vertikal ausgerich-
teter innerer Faltlinien (100) akkordionmäßig
gefaltet ist, die innere Scheitelpunkte (100) de-
finieren, sowie entlang vertikal ausgerichteter
äußerer Faltlinien (102) akkordionmäßig gefal-
tet ist, die äußere Scheitelpunkte (102) definie-
ren;
jede der inneren Röhren (104) ein dreieckförmi-
ges Querschnittsprofil aufweist und eine nach
innen weisende Basis (106) und zwei angewin-
kelte Seiten (108) umfasst, wobei die nach innen
weisende Basis (106) ein Teil der nach innen
weisenden Platte (92) des Kanalelements ist
und sich von einem inneren Scheitelpunkt (100)
zu einem benachbarten inneren Scheitelpunkt
(100) erstreckt, und wobei jede angewinkelte
Seite (108) ein Teil der inneren Platte (98) ist
und sich die angewinkelte Seite (108) vom be-
nachbarten inneren Scheitelpunkt (100) zu ei-
nem gemeinsamen äußeren Scheitelpunkt
(102) erstreckt; und
jede der inneren Röhren (104) ein dreieckförmi-
ges Querschnittsprofil aufweist und eine nach
außen weisende Basis (112) benachbart dem
Gehäuse (72) und zwei angewinkelte Seiten
(108) umfasst, wobei die nach außen weisende
Basis (112) ein Teil der nach außen weisenden
Platte (94) des Kanalelements ist und sich von
einem äußeren Scheitelpunkt (102) aus zu ei-
nem benachbarten äußeren Scheitelpunkt
(102) hin erstreckt, und wobei jede angewinkelte
Seite (108) ein Teil der inneren Platte (98) ist

und sich die angewinkelten Seiten (108) von ei-
nem anderen äußeren Scheitelpunkt (102) aus
zu einem gemeinsamen inneren Scheitelpunkt
(100) hin erstrecken.

5. Verpackungssystem (70) nach Anspruch 2, wobei:
jedes benachbarte Paar von Röhren (104, 106) eine
angewinkelte Seite (108) miteinander teilt.

6. Verpackungssystem (70) nach Anspruch 1, wobei:
ein unterer Abschnitt jedes Kanalelements (84) zwi-
schen den Bodenkühlschichten (28) und entweder
einer Seitenplatte (18) oder einer Endplatte (20) ein-
gesetzt ist.

7. Verpackungssystem (70) nach Anspruch 1, wobei:
der Abstand zwischen der inneren Platte (92) und
der äußeren Platte (94) zumindest 2,54 Zentimeter
beträgt.

8. Verpackungssystem (70) nach Anspruch 1, wobei:
das Kanalelement (84) eine äußere Schicht (99) aus
Material umfasst, die rund um die nach innen wei-
sende Platte (92), die nach außen weisende Platte
(94) und die Seitenplatte (96) gewickelt ist.

9. Verpackungssystem (70) nach Anspruch 1, wobei:
das Kanalelement (84) von der oberen Platte (16)
und von der Bodenplatte (74) derart ausreichend be-
abstandet ist, dass die Luftströmung durch das Ka-
nalelement (84) ermöglicht ist.

Revendications

1. Système d’emballage (70) pour expédier une charge
utile sensible à la température, le système d’embal-
lage (70) comprenant :

un boîtier (72) comprenant un panneau inférieur
(74), un panneau supérieur (16) situé au-dessus
et en alignement vertical espacé avec le pan-
neau inférieur (74), des panneaux latéraux (78)
s’étendant verticalement entre le panneau infé-
rieur (74) et le panneau supérieur (16), et des
panneaux d’extrémité (80) s’étendant verticale-
ment entre le panneau inférieur (74) et le pan-
neau supérieur (16), le boîtier (72) définissant
un compartiment de produit (82) pour contenir
une charge utile ;
une ou plusieurs couches de refroidissement in-
férieures (28) situées entre le panneau inférieur
(74) et la charge utile ;
une ou plusieurs couches de refroidissement
supérieures (28, 30) situées entre la charge utile
et le panneau supérieur (16) ;
caractérisé par le fait que le système d’embal-
lage (70) comprend en outre :
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quatre éléments de canal 84, avec un élé-
ment de canal 84 fixé à chacun des pan-
neaux latéraux 78 et des panneaux d’extré-
mité 80, chaque élément de canal (84) com-
prenant un panneau orienté vers l’intérieur
(92), un panneau orienté vers l’extérieur 94
relié au panneau orienté vers l’intérieur (92)
par des panneaux latéraux (96), et un ou
plusieurs panneaux internes (98) disposés
entre le panneau orienté vers l’intérieur (92)
et le panneau orienté vers l’extérieur (94) ;
le panneau orienté vers l’intérieur (92), le
panneau orienté vers l’extérieur (94) et le
ou les panneaux internes (98) définissant
une série de canaux internes (90) et de ca-
naux externes (91) alternés configurés pour
permettre une circulation d’air verticale
dans des trajets d’écoulement verticaux qui
sont alternés entre un écoulement ascen-
dant à travers les canaux externes (91) et
un écoulement descendant à travers les ca-
naux internes (90), chaque canal interne
(90) et chaque canal externe (91) ayant une
section transversale de forme triangulaire.

2. Système d’emballage (70) selon la revendication 1,
dans lequel :
le ou les panneaux internes (98) forment deux côtés
(108) de chacun d’une série de tubes internes (104)
et de tubes externes (110) alternés.

3. Système d’emballage (70) selon la revendication 2,
dans lequel :
le ou les panneaux internes (98) sont un unique pan-
neau interne (98) plié en accordéon.

4. Système d’emballage (70) selon la revendication 3,
dans lequel :

le panneau interne (98) est plié en accordéon le
long de lignes de pliage internes orientées ver-
ticalement (100) qui définissent des sommets
internes (100) et le long de lignes de pliage ex-
ternes orientées verticalement (102) qui définis-
sent des sommets externes (102) ;
chacun des tubes internes (104) a un profil de
section transversale triangulaire et comprend
une base orientée vers l’intérieur (106) et deux
côtés inclinés (108), la base orientée vers l’in-
térieur (106) fait partie du panneau orienté vers
l’intérieur (92) de l’élément de canal et s’étend
d’un sommet interne (100) à un sommet interne
adjacent (100), chaque côté incliné (108) fait
partie du panneau interne (98), et les côtés in-
clinés (108) s’étendent de sommets internes ad-
jacents (100) à un sommet externe commun
(102) ; et
chacun des tubes externes (110) a un profil de

section transversale triangulaire et comprend
une base orientée vers l’extérieur (112) adja-
cente au boîtier (72) et deux côtés inclinés (108),
la base orientée vers l’extérieur (112) fait partie
du panneau orienté vers l’extérieur (94) de l’élé-
ment de canal et s’étend d’un sommet externe
(102) à un sommet externe adjacent (102), cha-
que côté incliné (108) fait partie du panneau in-
terne (98), et les côtés inclinés (108) s’étendent
de sommets externes différents (102) à un som-
met interne commun (100).

5. Système d’emballage (70) selon la revendication 2,
dans lequel :
chaque paire adjacente de tubes (104), (106) parta-
ge un côté incliné commun (108).

6. Système d’emballage (70) selon la revendication 1,
dans lequel :
une partie inférieure de chaque élément de canal
(84) est interposée entre les couches de refroidisse-
ment inférieures (28) et un panneau latéral (18) ou
un panneau d’extrémité (20).

7. Système d’emballage (70) selon la revendication 1,
dans lequel :
la distance entre le panneau interne (92) et le pan-
neau externe (94) est au moins 2,54 centimètres.

8. Système d’emballage (70) selon la revendication 1,
dans lequel :
l’élément de canal (84) comprend une couche exter-
ne (99) de matériau enveloppée autour du panneau
orienté vers l’intérieur (92), du panneau orienté vers
l’extérieur (94) et des panneaux latéraux (96).

9. Système d’emballage (70) selon la revendication 1,
dans lequel :
l’élément de canal (84) est espacé du panneau su-
périeur (16) et du panneau inférieur (74) d’une dis-
tance suffisante pour permettre à de l’air de s’écouler
à travers l’élément de canal (84).
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