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(57) ABSTRACT 

An in?atable insulating panel consisting of a plurality of 
sheet-form polyole?n layers, and its manner of fabrication, 
is provided. An outer peripheral seal forms an in?atable 
panel, With an intermediate interconnected Web of layers 
formed out of an array of alternating seams of attachment 
betWeen the outer and intermediate adjacent layers. Upon 
in?ation of the panel, the interconnected Web expands to 
form a plurality of individual baf?e chambers. 
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INFLATABLE INSULATING LINERS FOR 
SHIPPING CONTAINERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of application 
Ser. No. 09/683,392, ?led Dec. 20, 2001, noW pending, 
Which claims the bene?t of US. Provisional Patent Appli 
cation, Ser. No. 60/257,919, ?led Dec. 21, 2000, noW 
abandoned. 

BACKGROUND OF INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to thermally insulated 
shipping container liners, and, more particularly, to con 
tainer liners that are in?atable. More speci?cally, the present 
invention relates to an envelope composed of multiple layers 
of a polymeric material that, upon in?ation, form baf?ed 
layers con?gured as an insulating panel, and to a method of 
forming same. 

[0004] 2. Description of the Prior Art 

[0005] In the transportation and distribution of products, 
both the product and the package de?ne the “shipping 
environment”. While the corrugated ?berboard boxes, steel 
drums, Wooden crates, and pallets have not changed signi? 
cantly over the past 80 years, the shipping requirements of 
the products have changed With each new generation of both 
product and shipping technology. As a result, packaging 
materials have improved to meet the demands of the neW 
technology. 
[0006] Refrigerated transportation at one time meant a 
horse-draWn Wagon packed With ice and straW. Super-cooled 
gases and microprocessor-controlled motors have replaced 
the earlier, primitive refrigeration techniques. Reliable, tem 
perature-controlled, surface transportation is noW available 
to and from almost anyWhere in the World. Trucks and ocean 
container shipping utiliZe positive, mechanical refrigeration 
systems to retard spoilage in transit. 

[0007] Such surface transportation is relatively sloW, and 
the shipped goods must have a correspondingly long shelf 
life. HoWever, many temperature-sensitive products, such as 
perishable foodstuffs, are time-sensitive as Well. Successful 
long-distance shipping is only feasible Where transportation 
time can be minimized. 

[0008] Servicing a WorldWide food market required yet 
another technological development C the generous cargo 
holds of neWer, Wide-body passenger jet aircraft in the late 
1960’s and early 70’s. The drop in airfreight rates heralded 
by these neW jets for the ?rst time permitted the cost 
effective transportation of perishable, medium-value com 
modities such as meat, seafood, and fresh produce. 

[0009] Traditionally, such perishable foodstuffs, as Well as 
pharmaceuticals, are cooled prior to shipment, then placed 
Within a thermal insulating material, and shipped With only 
a modicum of ice or refrigerant to absorb the heat that ?oWs 
through the insulation. For many years, molded expanded 
polystyrene (“EPS”) containers have been the thermal insu 
lating material of choice. The perishable goods are placed 
Within the EPS containers, Which are then in turn placed 
Within small, corrugated shipping boxes. 
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[0010] EPS containers have been Widely used since the 
loWered airfreight rates ?rst made this form of shipment 
economically practical. While providing satisfactory insu 
lation qualities as Well as being light in Weight, EPS also 
presents several negative characteristics to the shipping 
industry. EPS is an “expanded,” non-compressible material, 
and consists of a very large number of small air bubbles 
formed in a polystyrene plastic matrix. EPS’s poor volume 
ef?ciency increases shipment costs When transporting the 
empty containers to the location of their use, as Well as 
causing increased Warehousing costs When stored in inven 
tory prior to use. 

[0011] While providing reasonable protection from shock 
impacts during transit, EPS has poor resistance to the 
application of puncture and shear loading. EPS easily frac 
tures, requiring the use of an additional plastic liner bag 
When shipping products With a liquid component, such as 
ice-chilled, fresh seafood. The lack of such an additional 
plastic liner risks liquid leakage from the EPS container 
during shipment, and the resultant expensive damage to 
aircraft cargo holds or other corrosion-sensitive shipping 
environments. 

[0012] In an effort to avoid EPS and its negative charac 
teristics, a number of shippers have attempted to make use 
of metalliZed, radiant barrier bags. Relying on the property 
of shiny, metalliZed coatings to re?ectively radiate heat 
energy, such products have found only marginal success as 
insulated packaging. Although reducing Warehousing and 
breakage expenses, as Well as enjoying loWer manufacturing 
costs, many shippers have determined that such radiant bags 
do not control temperatures over a suf?ciently long period of 
time. 

[0013] Ideally, it Would be desirable to provide an insu 
lative system having a reliable thermal performance over 
extended time periods (at least 48 hours), Which is leak 
proof, can be shipped and stored in a manner requiring less 
space than EPS, and that is fabricated out of materials and 
in a manner that remains cost-competitive With the EPS 
insulated box product. 

[0014] Grif?th, et al., in US. Pat. No. 5,270,092, suggests 
an in?atable insulating alternative. Fabrication of an outer 
envelope is suggested to be out of a multi-layer polymeric 
material, With multiple layers of baf?es contained Within the 
envelope. One or more of the baf?e surfaces are covered by 
a loW emissivity surface, to further suppress heat transfer in 
the form of infrared radiation. 

[0015] Despite the promise of the Griffith, et al., baf?ed 
envelopes, that structure has resisted prior efforts for a 
commercially practical method of fabrication. Present com 
mercial insulative materials, such as expanded polystyrene 
(“EPS”), have continued to maintain a manufacturing cost 
advantage. A need thus exists for an in?atable, baf?ed 
envelope structure that can be inexpensively manufactured, 
yet provide insulation performance that is equal to or in 
excess of such presently used materials as EPS. 

SUMMARY OF INVENTION 

[0016] It is an object of the present invention to provide an 
insulated liner for cargo shipping containers having thermal 
insulation performance exceeding that obtained by EPS 
insulating containers. In this regard, the multiple baf?es 
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de?ning the container Walls provide individual air chambers, 
each having a metalliZed surface to address the three modes 
of heat transfer: conduction, convection, and radiation in a 
manner that minimizes such transfer. As a result, testing 
under the ASTM C-5 18 standards has shoWn an 18% 
performance improvement by the baf?ed construction of the 
present invention over that provided by the same Wall 
thickness of EPS. 

[0017] A further object of the present invention is to 
reduce costs previously associated With the use of EPS. One 
such cost reduction is achieved as a result of the greater 
thermal ef?ciency previously discussed. The enhanced ther 
mal insulation characteristic obtained under the present 
baf?ed liner enables extended shipping times Without com 
promising the quality of the thermally-sensitive cargo. 

[0018] Additional savings is obtained through reduced 
storage and transport costs. When stored, the present baf?ed 
container is in a collapsed, un-in?ated state that occupies 
only 1/20th the space required by the alternative, molded EPS 
containers. Not only does this volume reduction result in 
saved Warehouse space, the transport of the in-in?ated liner 
to the shipping site is considerably more efficient as a result 
of its reduced, per unit shipping volume. 

[0019] A still further object of the present invention is to 
provide a baf?ed container liner that is virtually leak-proof 
in terms of container integrity. Constructed from multiple 
layers into a ?at, easily stored envelope, When used, the 
envelope in?ates into a closed-end container preventing 
liquid leakage from Within. During transit, such liquid might 
originate from the cargo itself, or from the refrigerant, Which 
is frequently ice. Such liquid is unWelcome to cargo air 
carriers, as it has the potential to be damaging to the airplane 
structure and cleanup can be quite expensive and time 
consuming to accomplish. 

[0020] A further object of the invention is obtained 
through its baf?ed construction. Upon in?ation, the baf?ed 
layers of the ?at envelope become substantially rigid, thus 
creating the container Walls. These in?ated Walls, in addition 
to forming the container structure, also provide a degree of 
protective cushioning for sensitive perishables carried 
Within. 

[0021] The disposal problems associated With EPS are 
Well knoWn. In addition to creating a large volume of refuse, 
it is sloW to breakdoWn, persisting as a land?ll problem over 
many years. A further object obtained by the present inven 
tion is a reduction in the disposal pro?le for insulating liners. 
In addition to physically occupying less space, the polyole 
?n ?lms used deteriorate much more rapidly in land?lls than 
does EPS. 

[0022] A still further object of the present invention is to 
provide a surface upon Which to place customiZed graphics, 
using multiple colors. The polyole?n ?lms utiliZed in the 
present invention provide a surface that is substantially 
equivalent to the plastic carriers used to create modern 
billboard displays. The present invention enables use of such 
?lms having pre-applied graphical images to form the outer 
surface of the insulating container liner. The ?lm bearing the 
image(s) is precisely positioned during construction of the 
liner to enable creation of the in?ated container having the 
desired graphical images. 

Aug. 19, 2004 

[0023] Some further objects and advantages of the present 
invention shall become apparent from the ensuing descrip 
tion and as illustrated in the accompanying draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0024] FIG. 1 is an exploded perspective vieW shoWing an 
insulated shipping liner as received Within an outer shipping 
container in accordance With the present invention. 

[0025] FIG. 1A is a perspective vieW of a partially 
completed in?atable liner With multiple layers attached to 
one another along speci?c heat sealed lines of attachment, 
With a fold axis shoWn in phantom, in accordance With the 
present invention. 

[0026] FIG. 1B is a perspective vieW of a completed 
in?atable liner, differing from the vieW of FIG. 1A by 
completion of the fold and application of a second heat seal 
along linear portions of the folded structure, in accordance 
With the present invention. 

[0027] FIG. 1C is a perspective vieW of an in?ated liner, 
differing from the vieW of FIG. 1B by the introduction of a 
?uid into the sealed envelope structure, in accordance With 
the present invention. 

[0028] FIG. 1D is an enlarged perspective vieW taken of 
the encircled area of FIG. 1C, With portions in phantom, 
shoWing a Weep port in an in?ated liner in accordance With 
the present invention. 

[0029] FIG. 2 is a planar vieW of a multiple-layer in?at 
able construction partWay through the fabrication process, 
after attachment segments have been formed by heat-sealing 
in accordance With the present invention. 

[0030] FIG. 3 is a partial plan vieW shoWing a single layer 
of a polyole?n ?lm having a metalliZed strip pattern formed 
thereon in accordance With the present invention. 

[0031] FIG. 4A is a partial enlarged perspective vieW 
shoWing individual ?lm layers and the sealing tool as 
positioned prior to forming heat sealed attachment segments 
in accordance With the present invention. 

[0032] FIG. 4B is a partial enlarged side elevation vieW 
shoWing compression of the multiple layers of FIG. 4A at 
optimal locations along the multi-layered surface in accor 
dance With the present invention. 

[0033] FIG. 4C is an enlarged partial perspective vieW of 
the multiple layers of FIGS. 4A and 4B shoWn after the 
selective attachment of certain of the layers to one another 
by heat sealing in accordance With the present invention. 

[0034] FIG. 5A is a schematic illustration of a manufac 
turing process for positioning the inner material layers 
shoWn in FIGS. 4A-C in accordance With the present inven 
tion. 

[0035] FIG. 5B is a schematic illustration of a manufac 
turing process for providing an outer, sealed envelope to 
surround the inner material layers of FIG. 5A in accordance 
With the present invention. 

[0036] FIG. 6 is a plan vieW of a feed roller shoWing 
various control mechanisms thereon in accordance With the 
present invention. 



US 2004/0161175 A1 

[0037] FIG. 7 is a schematic illustration of a mechanism 
for maintaining constant tension of the ?lm stock in accor 
dance With the present invention. 

[0038] FIGS. 8-18 are graphs comparing temperature 
changes over time experience by cargo insulated using a 
liner employing the present invention and competitive tech 
nologies. 
[0039] FIG. 19 is a bar graph summariZing observed 
comparative results for different types of temperature sen 
sitive cargo. 

DETAILED DESCRIPTION 

[0040] Reference is noW made to the draWings, Wherein 
like numerals refer to like parts throughout. An insulated 
shipment system 10 is shoWn in FIG. 1 having an outer 
shipping container 14, such as the type manufactured from 
corrugated cardboard, that receives an protects an inner 
insulated shipping liner 18. Apair of unin?ated ?aps 22 are 
shoWn folded over the insulated shipping liner 18, and When 
a sealed closure is desired, an adhesive, a Zip-closure, or 
outer tape can each appropriately be used (none shoWn in the 
Figures). 
[0041] An outer seam 28 is clearly shoWn extending about 
a centrally-located outer periphery of the insulated shipping 
liner 18, and it is indicative of the presently preferred 
manner of construction for the shipping liner 18. In FIG. 1A 
a multi-sheet liner 34 is laid ?at just prior to being folded 
along Fold Line A into the construction shown in FIG. 1B. 

[0042] Returning again to FIG. 1A, attachment of the 
various layers of the multi-sheet liner 34 has occurred, 
creating individual sections having different functions in the 
?nished in?atable liner. TWo pairs of end panels 38 are 
provided, one pair to each lateral side of the multi-sheet liner 
34. Acentral panel 42 is centrally located on the multi-sheet 
panel 34 and extends along substantially the entire length 
thereof. Apair of side corner strips 48 each border the central 
panel 42, forming a non-in?atable section lying betWeen the 
central panel 42 and each of the end panels 38. 

[0043] An in?ation valve 54 extends from the central 
panel 42 through a section of the side corner strip 48. This 
valve is preferably of the knoWn ?at plastic layer type that 
permits entry of a pressure ?uid through an inserted rigid 
tube, but collapses to seal the pressure ?uid in When the rigid 
tube is WithdraWn. 

[0044] Aperipheral strip 58 extends about the periphery of 
the multi-sheet liner 34, and is also a non-in?atable area. 
Turning noW to FIG. 1B, upon folding the multi-sheet liner 
34 about Fold Line A (shoWn in FIG. 1A), the peripheral 
strips 58 of the tWo halves are brought into contact With 
one-another. Upon their attachment along both lateral sides 
of the multi-sheet liner 34, the outer seam 28 is formed (see 
FIG. 1C), as is a container opening 62 into the in?atable 
envelope 68 that has been thereby created. 

[0045] Turning noW to FIG. 1C, a pressure ?uid has been 
introduced into the in?atable envelope 68, resulting in an 
erect structure, the insulated shipping liner 18. As so con 
verted, the double pair end panels 38 become a single 
opposed pair of container ends 74, and the central panel 42 
becomes a plurality of lateral panels 78, in this case the tWo 
side panels, the tWo top panels, and a bottom of the shipping 
liner 18. 
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[0046] As is shoWn in greater detail in FIG. 1D, along the 
outer seam 28 is preferably formed a Weepage opening 82. 
Functioning in much the same manner as the in?ation valve 
54, the Weepage opening 82 serves as a pressure valve, 
opening to release any pressuriZation as may build Within 
the insulated shipping liner 18 as a result of changes in 
“experienced” atmospheric pressure, melting ice or subli 
mating dry ice. Once such pressuriZation is released, the 
opposing side of the Weepage opening 82 then come 
together, limiting any lingering adverse thermal losses. 

[0047] Turning brie?y to FIG. 2, the end panels 38 are 
separated by a plurality of unin?atable panels 88. Upon 
in?ation of the shipping liner 18, these unin?ated areas form 
four pair of gussets 92, tWo pair associated With and adjoin 
ing each of the container ends 74. These gussets 92 not only 
maintain a ?uid seal Within the shipping liner 18, they also 
“absorb” the extra material that is inherently provided When 
converting a planar structure into the 6-faced polyhedron 
shape of the shipping liner 18 (see FIG. 1C). 

[0048] The individual layers in a presently preferred 
embodiment of the multi-sheet liner 34 are shoWn in FIG. 
4A. These various layers are shoWn lying betWeen a heated 
tool 98 and an impact surface 102. Layers “A” and “F” form 
the outer layer of the multi-sheet liner 34 (not shoWn in FIG. 
4A), and preferably comprise a heat-sealable 3.0-3.5 mil 
polyole?n. The remaining layers “B” through “E” are also 
fabricated out of this same polyole?n; hoWever, each are 
preferably 1.0 to 1.5 mil thick having a maximum Dyne 
level of 35. Aplurality of metal stripes 108 forming an array 
is provided across one or both sides of the ?lm surface, each 
With an optical density of 1.6 (minimum). 

[0049] Apresently preferred metal is aluminum, and strip 
placement is critical to the formation of the re?ectoriZed 
baf?es. As is shoWn by FIG. 3, in each instance, a length 
“X” of betWeen 0.5“-1.5“ (Wide) strip of metal is folloWed 
by a length “Y” of a clear strip of betWeen 0.15“-0.4“ (Wide) 
exposed polyole?n surface, With the Width of this repeating 
pattern “Z” of betWeen 0.65“-1.9“. An exemplary value for 
the overall Width of the roll “L” is 70“. 

[0050] While this pattern is folloWed for each striped 
metal pattern, each pattern is laterally shifted relative to 
adjacent layers. Thus, for “Typical “A” Position” if FIG. 
4A, the outer layer “A” overlies a clear strip on both surfaces 
of layer “B”, a metalliZed strip on one side of layer “C” and 
a clear strip on the other, a clear strip on the top side of layer 
“D” and a metalliZed strip on the bottom, a clear strip on 
both top and bottom of layer “E”, and a clear strip on top of 
the ?nal layer “F”. 

[0051] “Typical “B” Position” in FIG. 4A lies one-half 
cycle removed from “Typical “A” Position”, and the vertical 
match up is entirely different. The bottom surface of layer 
“A” faces a metal strip on the upper surface of layer “B” and 
a clear strip on the bottom surface, a clear upper surface on 
layer “C” and a metal strip on the bottom surface, a clear 
strip on both the upper and loWer surfaces of layer “D”, a 
clear upper surface on layer “E” and a metal strip on the 
bottom, and a clear upper surface on the ?nal layer “F”. 

[0052] As mentioned earlier, such alternation of clear and 
metal surfaces is required to form the various baf?es in the 
multi-layer in?atable. Upon pressing doWn on the layers as 
shoWn arranged in FIG. 4A With the heated tool 98, pro 
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vided the appropriate temperature is maintained, only adja 
cent clear strips Will adhere to one another, and the metal 
strips function as release surfaces relative to an adjacent 
clear surface. Such vertical compression is shoWn in FIG. 
4B, Which in turn results in creating an array of alternating 
seams of attachment joining adjacent outer and intermediate 
layers. These seams of attachment form, in effect, an inter 
connected Web. Upon in?ation, this Web expands to form a 
multi-layer baf?e construction having a plurality of indi 
vidual baf?e chambers, Which is shoWn in FIG. 4C. 

[0053] FolloWing the above “rules of adhesion,” it is 
observed that for “Typical “A” Position” the clear loWer 
surface of layer “A” adheres to the clear upper surface of 
layer “B” but not to the metal strip 108 on the upper surface 
of layer “C”. The clear strips on bottom layer “C” and top 
layer “D” adhere to one another, but not the metal strip 108 
on the bottom of layer “D” to the clear strip on the top of 
layer “E”. The opposing clear strips on the bottom of layer 
“E” and the top of layer “F” adhere to one another, com 
pleting the vertical eXtent of “Typical “A” Position”. With 
each diagonal side considered to be a “baf?e”, there are four 
baf?es extending from layer “A” to layer “F” along “Typical 
“A” Position”. 

[0054] “Typical “B” Position” forms the alternative struc 
ture, With the bottom surface of layer “A” not adhering to the 
top metal strip 108 of layer “B”, and the clear bottom of 
layer “B” adhering to the clear top surface of layer “C”. The 
bottom metal strip 108 of layer “C” does not adhere to the 
clear upper surface of layer “D”, While the clear loWer 
surface adheres to the clear upper surface of layer “E”. 
Finally, the bottom metal strip 108 of layer “E” does not 
adhere to the upper clear surface of ?nal layer “F”. It can be 
appreciated that such alternating layers can continue Where 
a larger number of baf?es is desired. 

[0055] Turning noW to FIG. 5A, a presently preferred 
mechanism for positioning the various layers and obtaining 
the carefully arranged multi-sheet liner 34 of FIG. 1A is 
depicted. The various supply rolls are labeled by the same 
designation as the layer letters of FIGS. 4A-C, With the ?lms 
of layers B-E die cut to a siZe that is slightly smaller than the 
perimeter heat seal of the multi-sheet liner 34. Such dimen 
sioning permits the outer peripheral edges of layers A and F 
to seal directly together, Which in fact fabricates the in?at 
able envelope, and permits it to retain the in?ating ?uid. 
FIG. 5B depicts the heat seal section that joins the indi 
vidual layers together as Well as the outer edges of the outer 
layers, completing the insulated shipping liner. 
[0056] The key to maintaining precise alignment of the 
three to ?ve striped metalliZed ?lms preferably requires 
monitoring both a metal stripe edge and a ?lm edge for each 
supply roll for each ?lm. For eXample, a feed roll 132 is 
shoWn in FIG. 6 received upon a roll support frame 136. A 
pair of support aXles 138, one on each side, permits rota 
tional movement of the feed roll 132. 

[0057] When full, a typical feed roll 132 is 70 inches in 
Width, 24 inches in diameter, and Weighs nearly 1,200 
pounds. Given the yield strengths of the polyole?n ?lms that 
are to be typically employed, passive rotational movement 
of the feed roll 132 based upon forces applied to the ?lm is 
not feasible. A drive motor 142 is used to provide the force 
required to rotate the feed roll 132, With a gear boX 144 to 
enhance the motor ef?ciency shoWn in the eXample embodi 
ment shoWn in FIG. 6. 
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[0058] A presently preferred drive motor Would be one 
similar to Model No. C4D17FK5, a silicon controlled rec 
ti?er (SCR) type speed-controlled motor that is manufac 
tured by Leeson Electric Corporation of Grafton, Wis. A 
suitable gear boX for this application Would be one similar 
to Model No. 186 manufactured by Hub City of Aberdeen, 
S.Dak. Lateral positioning of the feed roll 132 is also crucial 
to the practice of the present invention, and a ram actuator 
148 is attached to a ?Xed support (not shoWn) and the roll 
support frame 136 to enable the controlled lateral movement 
of the feed roll 132. An eXample of such an actuator Would 
be Model No. 80374, made by Fife Corporation of Okla 
homa City, Okla. 

[0059] Positioning of the feed roll 132 and of the metal 
stripes 108 is determined using a pair of sensors. A stripe 
edge sensor 152 is centrally located over the feed roll 132 
and monitors the edge position of a particular one of the 
metal stripes 108. Changes in edge position result in changes 
made to the tension applied to the ?lm being unrolled from 
the feed roll 132. 

[0060] A roll edge sensor 156 addresses lateral positional 
variance in the feed roll 132. Located along one edge of the 
feed roll 132, any changes in the edge location result in a 
corrective movement by the ram actuator 148 to physically 
move the roll support frame 136 relative to its support (not 
shoWn). 
[0061] FIG. 7 illustrates the manner in Which a uniform 
tension is maintained for a polyole?n ?lm 162, as it is 
unrolled from the feed roll 132. Aplurality of tension rollers 
164 receive the polyole?n ?lm 162 as it unWinds, the tension 
rollers 164 collectively functioning as a dancer assembly 
168. By varying the Weight of the loWer tension rollers of the 
dancing assembly 168 a variance in the tension applied to 
polyole?n ?lm 162 is obtained. 

[0062] Additionally, the loops of the polyole?n ?lm 162 
running through the dancer assembly 168 serve to dampen 
variances in tension applied to the polyole?n ?lm 162 as a 
result of either doWnstream process or variance in the 
unWind speed. If the loop becomes shortened because of a 
greater doWnstream use of the polyole?n ?lm 162, a tension 
sensor 172 detects the shortened ?lm length and signals the 
drive motor 142 of the feed roll 132 to increase its speed. 
Likewise, a lessening demand for the ?lm results in a signal 
to sloW or stop the drive motor 142. 

[0063] Each unWind of striped metalliZed ?lm includes the 
stripe edge, roll edge, and tension sensors 152, 156, 172. 
Their collective manner of operation Will be brie?y 
described. The stripe edge sensors 152 are arranged in such 
a Way that their relative position to each other corresponds 
to the proper alignment of the ?nished honeycomb structure 
to the main heat seal die. For eXample, in FIG. 4A, the ?lms 
“B”“E” are shoWn as properly positioned. During manufac 
turing these positioning sensors maintain this proper posi 
tioning by adjustments to each of the individual layers, 
“B”“E”, moving a layer slightly to the left or right as 
required to accommodate normal position variations as the 
?lm unWinds. The roll edge sensors 156 measure edge 
location for each of the feed rolls of striped metalliZed ?lm, 
and sense any variation in the lateral positions of their 
respective roll of ?lm. As any one roll starts to drift one Way 
or the other the particular roll edge sensor Will send a signal 
to the appropriate ram actuator 148 to move that feed roll 
back until the ?lm is once again is properly aligned. 
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[0064] The electronic sensor Will maintain the center point 
of the roll correctly, however, if there is any variation in the 
Width of the stripe or the entire Width of the ?lm roll, the 
tension must be adjusted to correct any variation. If the 
Width of the stripes is too great tension Will be added to 
shrink it to the proper alignment. Conversely, if the Width of 
stripes is too narroW tension Will be reduced to increase the 
Width. The stripe edge and roll edge sensors 152, 156 act in 
reference to one-another to correct Width variation using 
tension in addition to moving the entire roll toWard the left 
or the right to correct for any stripe drift. 

[0065] EXAMPLES Save-On Seafood Location: St. 
Petersburg, Fla. Product Shipped: Fresh Salmon, Tuna, and 
SWord?sh Fillets—Foam Type: 1.5 “ Foam Inserts Shipping 
Mode: UPS Next Day AirRefrigerant: One 2 lb Gel Pack, 
sprinkling of dry ice Consignee(s): Various Outback Stea 
khouses As shoWn in FIG. 8 all shipments arrived at their 
destinations in good condition both foam and AirLiner®. All 
AirLiner® liners Were fully in?ated. It should be noted that 
all valves Were heat-sealed shut after in?ation. Going into 
the test We had highlighted this as a potential concern so We 
eliminated the possibility of valve failures by heat-sealing 
them closed. This insured We Were testing the performance 
of the AirLiner®. 

[0066] One interesting point that Was noted is that 
although the AirLiner® and foam Were packed the identical 
Way, the AirLiner® Went to a loWer start temperature than 
the foam, 37° F. vs. 41° F. The AirLiner® and foam tracked 
each other With the AirLiner® on average being 5° cooler. 
The extremes in the data Were IoWa, With the AirLiner® 
being 15° cooler than foam and both Minnesota locations 
With Foam being slightly better than AirLiner®. 

[0067] The product Was Well received by all locations and 
the general comment Was that product in AirLiner® seemed 
colder. There Was a general consensus that the AirLiner® 
Was much easier to dispose of than the foam. Some concern 
Was voiced over the dif?culty in opening the AirLiner®. For 
the beta test We used tWo-sided PS tape that Was extremely 
aggressive. 
[0068] Service Foods Location: Atlanta, Ga. Product 
Shipped: FroZen steaks, hamburger, and chicken breasts 
Foam Type: 1.25“ molded foam boxes Shipping Mode: UPS 
2nd Day AirRefrigerant: 8 lbs dry ice Consignee(s): Various 
nationWide As shoWn in FIGS. 15 and 16, during this 
shipment We experienced three suspect shipments out of ten 
because of the external probe coming through the seal of the 
AirLiner®. In each of these cases, Vitafort, Rich United, and 
the Omega Group, it Was reported that there Was a gap in the 
seal around the AirLiner® alloWing heat in. In the case of the 
Omega group the product Was still good but this product Was 
received next day air instead of second like the remainder of 
the shipments. 

[0069] In all shipments the phenomena of the AirLiner® 
achieving a loWer initial temperature Was seen. On average 
the AirLiner® Was 19° F. cooler than the foam at the 
beginning of the test. At the end of the test the difference Was 
10° excluding the probe failures, and 4° if they are included. 

[0070] The comments from the consignees Were very 
positive ranging from “neat package, absolutely ?aWless 
temperature solution” to “impressive package”. 

[0071] The most dramatic shoWing of AirLiner® Was the 
shipment to San Diego Where there Was a 30° difference in 
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the temperatures and the AirLiner® shipment Was com 
pletely froZen While the foam shipment Was thaWed. The 
Worse case excluding the probe failures Was Imperial Where 
the temperatures tracked almost identically throughout the 
shipment. Overall, four shipments With AirLiner® Were 
equal to foam, three Were superior (>5° F.), and tWo had 
equipment failures (probes). 

[0072] Ocean Beauty Location: Seattle, Wash. Product 
Shipped: FroZen minced salmon Foam Type: 7/s“ molded 
foam boxes Shipping Mode: UPS 2nd Day AirRefrigerant: 
2 lbs dry ice Consignee(s): Gandy Dancer Mich., Charley’s 
Crab S.C., Hillcrest CC. Okla. 

[0073] Port Chatham Location: Seattle, Wash. Product 
Shipped: FroZen salmon products Foam Type: 7/s“ molded 
foam boxes Shipping Mode: UPS 2nd Day Air, 3rd day 
Refrigerant: 2 lbs gel packs Foam boxes only Consignee(s): 
Cargo Tech, Port Chatham Pa. As shoWn in FIGS. 9, 10, and 
13, this test ended up being someWhat inconclusive since no 
refrigerant Was placed in the AirLiner® boxes. The Air 
Liner® shipment maintained the temperature for approxi 
mately 20 hours before seeing a rise in temperature begin. 

[0074] Port Chatham still vieWed these results as positive 
and Was not discouraged by the test results. Chris Ralph at 
Port Chatham Was a recipient of one of the Del Monte 
shipments that arrived in excellent condition. 

[0075] Bear Creek Corporation Location: Medford, Oreg. 
Product Shipped: FroZen Turkeys Foam Type: 7/s“ molded 
foam boxes Shipping Mode: Static Lab Tests Refrigerant: 
None Consignee(s): None The results of FIG. 18 depict a 
test that Was performed by Bear Creek. It Was a static lab test 
using no refrigerant and 7.3 lb froZen turkeys. This Was also 
the ?rst use of Argon in a test. As far as the results they Were 
extremely positive With regard to the AirLiner® vs. EPS 
study. The turkey in the EPS began to thaW after 25 hours 
While the AirLiner® product did not begin to thaW until 48 
hours a 92% improvement. 

[0076] The surprise Was the lack of improvement in the 
insulation performance With the use of Argon. Based upon 
Berkeley’s Work, We had expected approximately a 40% 
improvement With Argon and achieved none. 

[0077] The good neWs is that based upon their lab tests 
they have begun a series of 20 test shipments around the 
country using the AirLiner®. They are shipping a 4.5# 
smoked ham With no refrigerant. They currently do not use 
refrigerant When shipping this product With EPS. As of the 
date of this report, they have received feedback from three 
shipments all of it Was positive. 

[0078] Del Monte Location: Honolulu, Hi. Product 
Shipped: Fresh Pineapple Foam Type: 2“ EPS Inserts, 
Wrapped in COOLGUARD® Shipping Mode: UPS 2nd Day 
Air Refrigerant: Gel Pack, 1 lb of dry ice Consignee(s): Del 
Monte Chicago, Miami, and LA; Port Chatham In both of 
the shipments, to Miami and to Port Chatham, the product 
Was reported to be signi?cantly cooler in the AirLiner® 
While the Chicago and LA shipment report no difference. 
Unfortunately, the AirLiner® recorder failed for the Miami 
shipment so We have no hard data. 

[0079] This is the ?rst shipment We had using Argon as an 
in?ation gas. Del Monte chose this gas based upon their 
internal lab results that shoWed Argon as a clear advantage. 
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The graph shown in FIG. 11 shows their results. They did 
not record any day tWo temperatures so it is suspected that 
the foam did not actually shoot up in a straight line as shoWn 
in FIG. 11, but had more of a curve. 

[0080] The actual shipments from Del Monte are shoWn in 
FIG. 12. Although there is no apparent difference betWeen 
the tWo, it must be recalled that this Was 2“ thick EPS 
Wrapped in a COOLGUARD® insulation product as Well. 

[0081] Omaha Steaks Location: Omaha, Nebr. Product 
Shipped: Frozen Meat Fat Foam Type: 1.5“ Molded Foam 
Box Shipping Mode: Fed Ex 3Id Day Refrigerant: 10 lbs Dry 
Ice Consignee(s): David McKinney This Was a shipment of 
just one AirLiner® and one foam box. As shoWn in FIG. 14, 
it Was also the most dramatic difference shoWing the foam 
to be better. When these products Were packed the 10 lbs of 
dry ice Was place on the bottom of the package With the meat 
on top of it. The dry ice Was 10><8><3. In the graph above it 
can be seen that the AirLiner® product lasted about 11/2 days 
before seeing a dramatic increase in temperature. It is 
believed that this is hoW long the dry ice lasted in AirLiner®, 
While the dry ice had just disappeared in the foam product 
When it Was opened. 

[0082] I believe the key to this failure is hoW the product 
Was packed With the dry ice on the bottom. When AirLiner® 
sees the extremely loW temperature of the dry ice by direct 
contact the psig goes to basically zero ie the bag is de?ated. 
When the bag de?ated, the dry ice is basically resting on the 
bottom of the bag With virtually no insulation so it goes to 
a gaseous state much quicker. 

[0083] Discussion In order to assess the trial results I 
ranked all of the individual shipments 15. The de?nition of 
the scale is as folloWs: 1 Foam <5° F. AirLiner® 3 Foam= 
AirLiner® 5 AirLiner® <5° F. Foam F Equipment Failure 
As is referenced in FIG. 19, 76% of the shipments Were 
equal or better than the foam; 33% Were signi?cantly better. 
50% of the fresh shipments Were signi?cantly better While 
only 21% of the froZen shipments Were signi?cantly better. 

[0084] These percentages highlight our need to better 
understand the effect of the packing methods, speci?cally 
When dry ice is used (see above discussion). 

[0085] Based upon these results, the shipment of fresh 
products, as Well as froZen products using gel packs or no 
refrigerant, can be made With con?dence in obtaining equal 
or better results than With EPS. Further studies are required 
to understand and explain the lack of improvement observed 
When using Argon gas. Such results presently suggest that 
the mode of heat loss is convection. Further experiments are 
necessary to better assess this observed characteristic. 

[0086] Our invention has been disclosed in terms of a 
preferred embodiment thereof, Which provides an improved 
in?atable insulating panel, Which can be used for, among 
other end uses, a liner for cargo containers, that is of great 
novelty and utility. Various changes, modi?cations, and 
alterations in the teachings of the present invention may be 
contemplated by those skilled in the art Without departing 
from the intended spirit and scope thereof. It is intended that 
the present invention encompass such changes and modi? 
cations. 
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1. A sheetform insulating bag comprising: 

a plurality of material layers, a pair of said plurality of 
material layers attached to one another along a sub 
stantial portion of an outer periphery of each of said 
pair of material layers in a manner forming an envelope 
having an opening and a ?uid containment region and 
de?ning an outer material layer, a ?uid containment 
material layer, and a plurality of inner material layers 
located therebetWeen; and 

a plurality of inner seams selectively attaching speci?c 
adjacent inner material layers to one another and to the 
outer and the ?uid containment material layers at 
predetermined locations throughout said plurality of 
material layers in a manner forming a plurality of 
individual baf?e chambers Within said plurality of 
material layers. 

2. An insulating bag according to claim 1, Wherein said 
envelope is in?atable, and further comprising an in?ation 
valve attached to said envelope and in selective ?uid com 
munication thereWith. 

3. An insulating bag according to claim 1, Wherein 
multiple ones of a plurality of surfaces of said plurality of 
material layers are metalliZed at selected locations. 

4. An in?atable insulating panel comprising: 

a pair of sheetform outer layers attached to one another 
about their respective outer peripheries in a manner 
de?ning an in?atable bag; 

a plurality of intermediate sheetform layers received 
Within said in?atable bag and laterally extending 
betWeen said pair of sheetform outer layers; and 

an array of alternating seams of attachment joining adja 
cent sheetform outer and intermediate layers in a man 
ner forming an interconnected Web that upon in?ation 
of said in?atable bag expands to form a plurality of 
individual baf?e chambers. 

5. An insulating panel according to claim 4, and further 
comprising an in?ation valve attached to said in?atable bag 
and in selective ?uid communication With said intercon 
nected Web. 

6. A sheetform insulating bag comprising: 

a plurality of material layers attached to one another along 
a substantial portion of an outer periphery of each of 
said material layers in a manner forming an envelope 
having an opening and a ?uid containment region, and 
Wherein multiple ones of a plurality of surfaces of said 
plurality of material layers are metalliZed at selected 
locations; and 

a plurality of inner seams selectively attaching speci?c 
adjacent material layers to one another at predeter 
mined locations throughout said plurality of material 
layers in a manner forming a plurality of individual 
baf?e chambers Within said plurality of material layers. 


