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ABSTRACT 

A panel assembly is provided for providing a seal betWeen 
a vehicle, such as a delivery truck, and a ?xed structure, such 
as a loading dock of an of?ce building or Warehouse. The 
panel assembly includes one or more panels that include a 
foam core and a layer positioned adjacent to the foam core. 
The layer may include laminated polymer sheets or any of 
a variety of rigid materials, such as steel, ?berglass, Wood 
and aluminum. 
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VEHICLE AND DOCKING BAY SEALING 
METHOD AND APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation-in-part of 
US. patent application Ser. No. 10/615,296, ?led Jul. 9, 
2003, Which in turn claims the bene?t of priority to US. 
Provisional Patent Application No. 60/471,728, ?led May 
20, 2003. The entire contents of both of these applications is 
hereby incorporated herein by reference 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to devices 
and methods for providing a seal betWeen a vehicle and a 
structure. More particularly, the present invention relates to 
dock seals and shelters that engage trucks at loading docks. 

BACKGROUND OF THE INVENTION 

[0003] Structures, such as the loading docks of Ware 
houses and of?ce buildings, typically accommodate the 
loading and unloading of items from delivery trucks. When 
a delivery or pick-up is made, a delivery truck is usually 
backed up to a loading dock and the rear doors of the truck 
are opened. Then, Workers are able to travel back and forth 
betWeen the loading dock and the truck’s storage compart 
ment as the Workers load items into or unload items from the 
truck. 

[0004] Unfortunately, When Weather conditions are 
adverse, rain, snoW, sleet, Wind, cold air or Warm air enters 
the loading dock through gaps that are present betWeen the 
loading dock and the rear of the delivery truck being loaded 
or unloaded. Further, When the rear doors of the truck are 
opened and folded back against the sides of the truck, 
unconditioned air and moisture can enter through gaps 
betWeen the doors and the sides of the trucks (i.e., “hinge 
gaps”). This leaves items in the truck and the Workers Who 
are loading or unloading the truck exposed to the unfavor 
able Weather conditions. This also makes efficient heating or 
cooling of the loading dock dif?cult. 

[0005] In addition, if items in the truck are perishable 
(e.g., foodstuffs), exposing the items to the unfavorable 
Weather conditions could lead to spoilage. Even further, 
When there are gaps betWeen the loading dock and the truck, 
unscrupulous Workers may steal items from the truck by 
passing the items through the gaps to cohorts standing 
outside of the truck. 

[0006] Accordingly, it Would desirable to provide appara 
tuses for providing seals betWeen vehicles, such as delivery 
trucks, and structures, such as loading docks, that Would 
prevent the structures from being exposed to adverse 
Weather conditions. It Would also be desirable to provide 
methods for forming such seals betWeen such vehicles and 
structures. 

SUMMARY OF THE INVENTION 

[0007] The forgoing needs are met, to a great extent, by 
certain embodiments of the present Wherein, in one aspect 
thereof a panel assembly is provided. The panel assembly 
includes a ?rst panel that itself includes a ?rst foam core 
having a ?rst side and a ?rst layer adjacent to the ?rst side. 
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The panel assembly also includes a second panel and a 
connector that is connected to the ?rst panel and to the 
second panel. The connector is con?gured to alloW for the 
?rst panel to move relative to the second panel. 

[0008] According to another aspect of the present inven 
tion, a method of manufacturing a panel assembly is pro 
vided. The method includes forming a ?rst panel having a 
?rst foam core and a ?rst layer adjacent to a ?rst side of the 
?rst foam core. The method also includes attaching the ?rst 
layer to the ?rst side of the ?rst foam core. The method 
further includes attaching a second panel to the ?rst panel 
using a ?rst connector. 

[0009] According to yet another aspect of the present 
invention, another panel assembly is provided. The panel 
assembly includes ?rst engaging means for engaging a ?rst 
portion of a vehicle. The ?rst engaging means itself includes 
?lling means for ?lling an interior portion of the ?rst 
engaging means, Wherein the ?lling means includes a ?rst 
side. The ?rst engaging means also includes covering means 
for covering the ?lling means, Wherein the covering means 
is positioned adjacent to the ?rst side of the ?lling means. 
The panel assembly also includes second engaging means 
for engaging the ?rst portion of the vehicle. In addition, the 
panel assembly includes connecting means for connecting 
the ?rst engaging means and the second engaging means, 
Wherein the connecting means is con?gured to alloW for the 
?rst engaging means to move relative to the second engag 
ing means. 

[0010] There has thus been outlined, rather broadly, cer 
tain embodiments of the invention in order that the detailed 
description thereof herein may be better understood, and in 
order that the present contribution to the art may be better 
appreciated. There are, of course, additional embodiments of 
the invention that Will be described beloW and Which Will 
form the subject matter of the claims appended hereto. 

[0011] In this respect, before explaining at least one 
embodiment of the invention in detail, it is to be understood 
that the invention is not limited in its application to the 
details of construction and to the arrangements of the 
components set forth in the folloWing description or illus 
trated in the draWings. The invention is capable of embodi 
ments in addition to those described and of being practiced 
and carried out in various Ways. Also, it is to be understood 
that the phraseology and terminology employed herein, as 
Well as the abstract, are for the purpose of description and 
should not be regarded as limiting. 

[0012] As such, those skilled in the art Will appreciate that 
the conception upon Which this disclosure is based may 
readily be utiliZed as a basis for the designing of other 
structures, methods and systems for carrying out the several 
purposes of the present invention. It is important, therefore, 
that the claims be regarded as including such equivalent 
constructions insofar as they do not depart from the spirit 
and scope of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a side vieW of a portion of a vehicle 
positioned adjacent to a ?xed structure and partially posi 
tioned Within an engaging mechanism according to an 
embodiment of the present invention; 

[0014] FIG. 2 is a top vieW of a portion of the engaging 
mechanism illustrated in FIG. 1; 
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[0015] FIG. 3 is a cross-sectional vieW of a receiving 
member and resilient member that are both formed from a 
single component; 

[0016] FIG. 4 is a top vieW of the engaging mechanism 
illustrated in FIGS. 1 and 2 Wherein the engaging mecha 
nism is illustrated in an engaged position and in an unen 
gaged position; and 

[0017] FIG. 5 is a top vieW of an engaging mechanism 
according to another embodiment of the present invention. 

[0018] FIG. 6 is an exploded vieW of components of a 
shelter according to certain embodiments of the present 
invention. 

[0019] FIG. 7 is a perspective vieW of another shelter 
according to certain embodiments of the present invention. 

[0020] FIG. 8 is a front vieW of yet another shelter 
according to certain embodiments of the present invention. 

DETAILED DESCRIPTION 

[0021] Certain embodiments of the present invention Will 
noW be described With reference to the draWing ?gures, in 
Which like reference numerals refer to like parts throughout. 
The attached ?gures and folloWing description Will explain 
in detail embodiments of the invention. Some of these 
embodiments Will provide a method and apparatus that Will 
alloW a cargo vehicle to be connected to a loading dock in 
a manner that Will reduce air loss form the interior of the 
loading dock and vehicle to the outside. 

[0022] FIG. 1 is a side vieW of a portion of a vehicle 10 
positioned adjacent to a ?xed structure 14 and partially 
positioned Within an engaging mechanism 16. In FIG. 1, the 
vehicle 10 is a delivery truck and the ?xed structure 14 is a 
loading dock. HoWever, other vehicles and structures are 
also Within the scope of the present invention. As illustrated 
in FIG. 1, the rear door 12 of the vehicle 10 is open and is 
folded back into a position that is parallel to the side 17 of 
the vehicle 10. 

[0023] The engaging mechanism 16 illustrated in FIG. 1 
extends betWeen the vehicle 10 and the ?xed structure 14. As 
Will be explained beloW, When a portion of the vehicle 10 is 
fully engaged With the engaging mechanism 16, either a 
partial or a complete seal is formed betWeen the vehicle 10 
and the engaging mechanism 16. Such a seal either prevents 
or hinders adverse Weather conditions (e. g., rain, snoW, sleet, 
Wind, cold air or Warm air) from entering the structure 14 
through gaps betWeen the structure 14 and the vehicle 10 
While the vehicle 10 is being loaded or unloaded. In other 
Words, the engaging mechanism 16 hinders conditioned air 
(Whether it is cold or Warm) from being lost to the outside. 

[0024] FIG. 2 is a top vieW of a portion of the engaging 
mechanism 16 illustrated in FIG. 1. The portion of the 
engaging mechanism 16 illustrated in FIG. 2 includes a 
receiving member 18, a resilient member 24 having a free 
end 25 and a ?xed end 27, a belt 26 having a resilient 
member-proximate end 29 and a receiving-member-proxi 
mate end 31, a receiving-member-adjacent deformable 
medium 28, a plurality of fasteners 30, 32, 34, 37, a spring 
35 and an engaging mechanism support 36. 

[0025] As illustrated in FIG. 2, the receiving member 18 
is con?gured to accommodate insertion of a portion of the 

Feb. 16, 2006 

vehicle 10 therein. More speci?cally, the receiving member 
18, Which takes the form of a hook in FIG. 2, can accom 
modate the insertion of a portion of the door 12 of the 
vehicle 10 and a portion of a sideWall 20 that is located on 
the side 17 of the vehicle 10. Also, the receiving member 18 
is con?gured to accommodate the insertion of a hinge 22 that 
alloWs for the door 12 to sWing open relative to the sideWall 
20 as the door 12 is opened. 

[0026] Although the receiving member 18 in FIG. 2 takes 
the form of a hook, other geometries may be used to 
implement the receiving member 18. For example, the 
receiving member 18 may take the form of a semicircle or 
may have one or more distinct sides, as opposed to being a 
smooth arc. 

[0027] The resilient member 24 is illustrated in FIG. 2 as 
being connected to the receiving member 18. According to 
certain embodiments of the present invention, the resilient 
member 24 takes the form of a spring that is in a neutral 
position in FIG. 2. The resilient member 24 may be made 
from or may include portions that are made from any 
material that exhibits elastic properties. For example, poly 
mers (e.g., rubbers and elastomers) or metals may be used. 

[0028] According to certain embodiments of the present 
invention, the resilient member 24 is pliable and can bend 
either toWards the sideWall 20 illustrated in FIG. 2 or aWay 
from the sideWall 20 (i.e., toWards the top of FIG. 2). When 
the door 12, hinge 22 and sideWall 20 of a vehicle 10 are 
positioned relative to the engaging mechanism 16 as illus 
trated in FIG. 2, the vehicle 10 is aligned With the engaging 
mechanism 16. Movement of the vehicle 10 toWard the belt 
26 and then engagement With the belt 26 causes the end of 
the belt 26 to pull the resilient member 24 and causes the 
resilient member 24 to bend toWard the sideWall 20, thereby 
engaging the free end 25 of the resilient member 24 With the 
sideWall 20 of the vehicle. As the vehicle 10 continues to 
move, the belt 26, vehicle sideWall 20, door 12 and hinge 22 
Will engage the receiving-member-adjacent deformable 
member 28 and deform it to create a seal of hinge gaps 
betWeen the sideWall 20 and the door 12. 

[0029] For the sake of simplicity in describing operation 
and interaction betWeen the belt 26 and the vehicle 10, the 
belt 26 is described in the singular. HoWever, as shoWn in 
FIG. 7, a plurality of belts 26 may be located along the 
engaging mechanism 16. In some embodiments of the 
invention, there may be only one belt 26 located on the 
engaging mechanism 16 and this belt 26 Would typically be 
as Wide as or substantially as Wide as the engaging mecha 
nism 16 is high. Of course, if the belt 26 extends along the 
entire height of the vehicle 10, then the belt 26 may also help 
seal the hinge gaps. 

[0030] Once the vehicle 10 is sealed to the ?xed structure 
14, large items (e.g., pallets loaded With freight) are often 
transported betWeen the interior of the vehicle 10 and the 
?xed structure 14 during loading and unloading of the 
vehicle 10. In many cases, fork trucks are used to transport 
the large items and the fork trucks are often driven at least 
partially into the interior of the vehicle 10. 

[0031] As a fork truck backs aWay from the interior of the 
vehicle 10, the interior of the sideWall 20 of the vehicle is 
sometimes bumped and the resilient member 24 is some 
times inadvertently snagged or hooked by the fork truck. 
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Therefore, according to certain embodiments of the present 
invention, the resilient member 24 is con?gured to bend 
away from the sidewall 20 Without breaking. Also, accord 
ing to these embodiments, the spring 35 is con?gured to 
bend aWay from the support 36. Therefore, in these embodi 
ments, When the fork truck stops snagging or hooking the 
resilient member 24, the spring 35 moves back against the 
support 36, the resilient member 24 snaps back against the 
interior of the sideWall 20 and neither the spring 35, the 
resilient member 24 nor any other portion of the engaging 
mechanism 16 is broken. 

[0032] According to certain embodiments of the present 
invention, the resilient member 24 has a non-uniform com 
position and/or geometry. For example, the resilient member 
24 may be thicker at the ?xed end 27 thereof than at the free 
end 25 thereof. As another example, the resilient member 24 
may be made from a polymer Whose composition changes 
gradually betWeen the free end 25 and the ?xed end 27. 

[0033] When the resilient member 24 has a non-uniform 
geometry or composition and is pushed against by a fork 
truck backing out of a vehicle 10, the resilient member 24 
typically exerts a restorative force against the fork truck. As 
one Would expect, the amount of restorative force exerted is 
typically dependent upon Where on resilient member 24 the 
fork truck pushes (i.e., Where the fork truck applies a 
distortive force to the resilient member 24). For example, if 
the resilient member 24 is thinner at the free end 25 thereof, 
the receiving member 24 Will exert a loWer restorative force 
upon a portion of a fork truck that pushes against the free end 
25 of the resilient member 24 than if the portion of the fork 
truck Were to push closer to the ?xed end 27. Thus, accord 
ing to certain embodiments of the present invention, When a 
portion of the fork truck pushes against the resilient member 
24 and pulls it aWay from the sideWall 20 of the vehicle 10, 
the resilient member 24 can readily bend backWard and 
alloW the fork truck to travel past the engaging mechanism 
16. 

[0034] As illustrated in FIG. 2, a resilient-member-proxi 
mate end 29 of the belt 26 is connected to the resilient 
member 24. With reference to FIG. 1, the belt 26 may be 
positioned at any location along the height of the engaging 
mechanism 16 or may extend across the entire height of the 
engaging mechanism 16. According to certain embodiments 
of the present invention, more than one belt 26 may be 
included in the engaging mechanism 16. When more than 
one belt 16 is used, the plurality of belts 26 are typically 
staggered along the height of the engaging member 16, 
either at regular intervals or at locations that are most likely 
to be engaged by portions of the vehicle 10 as the vehicle 10 
moves toWard the ?xed structure 14. 

[0035] In FIG. 2, a receiving-member-proximate end 31 
of the belt 26 is directly connected to the receiving member 
18. HoWever, one of skill in the art Will appreciate that the 
receiving-member-proximate end 31 of the belt 26 need not 
be directly connected to the receiving member 18. Rather, 
according to certain embodiments of the present invention, 
the receiving-member-proximate end 31 may be connected 
to other portions of the engaging mechanism 16. For 
example, the receiving-member-proximate end 31 may be 
connected to the spring 35 or the engaging mechanism 
support 36 illustrated in FIG. 2. 

[0036] According to certain embodiments of the present 
invention, the belt 26 includes one or more Webbed portions 
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(i.e., portions that include porous Webbing). Typically, such 
Webbed portions alloW for air to circulate through the 
engaging mechanism 16. Also, since porous Webbing is 
often relatively inexpensive, the use of porous Webbing may 
loWer the overall cost of the engaging mechanism 16. 
HoWever, solid belts and belts With alternate geometries are 
also Within the scope of the present invention. 

[0037] The receiving-member-adjacent deformable 
medium 28 illustrated in FIG. 2 is connected to the receiv 
ing member 18 and typically includes a foam material (i.e., 
a light, porous, semi-rigid and/or spongy material). HoW 
ever, other materials (e.g., gels and polymers such as elas 
tomers and rubbers) may also be included in the receiving 
member-adjacent deformable medium 28. Usually, the 
receiving-member-adj acent deformable medium 28 includes 
a material that is elastic in nature. Thus, pursuant to being 
deformed by a force applied by a portion of a vehicle 10, 
removal of the force typically alloWs the receiving-member 
adjacent deformable medium 28 to regain its original geom 
etry. HoWever, the inclusion of plastic materials in the 
receiving-member-adjacent deformable medium 28 is also 
Within the scope of the present invention. 

[0038] In some embodiments of the present invention, the 
receiving member 18 deforms as the hinge 22, sideWall 20 
and door 12 of the vehicle 10 back into it along With the belt 
26. This deformation of the receiving member 18 aids in 
creating a seal around a gap betWeen the sideWall 20 and the 
door 12. 

[0039] According to certain embodiments of the present 
invention, the receiving-member-adjacent deformable 
medium 28 and the belt 26 are completely separate compo 
nents and are completely detached from each other. HoW 
ever, according to other embodiments of the present inven 
tion, the belt 26 and the receiving-member-adjacent 
deformable medium 28 abut each other. In such embodi 
ments, the receiving-member-adjacent deformable medium 
28 can also ?ll up all of the space betWeen the receiving 
member 18 and the belt 26. 

[0040] The ?rst fastener 30 illustrated in FIG. 2 directly 
connects the resilient member 24 to the receiving member 
18, the second fastener 32 directly connects the belt 26 to the 
resilient member 24 and the third fastener 34 directly 
connects the receiving member 18 and the belt 26 to the 
spring 35, Which itself is connected to the engaging mecha 
nism support 36 With the fourth fastener 37. In some 
embodiments of the invention, such as shoWn in the ?gures, 
the fasteners 30, 32, 34, 37 can be bolts, screWs, staples, 
hook and loop devices or any other suitable fastener. Also, 
alternate connections betWeen the receiving member 18, the 
resilient member 24, the belt 26, the spring 35 and/or the 
engaging mechanism support 36 are Within the scope of the 
present invention. For example, the belt 26 may be seWn to 
resilient member 24 and/or to the engaging mechanism 
support 36. 
[0041] The receiving member 18 and the resilient member 
24 are illustrated in FIG. 2 as distinct components. HoW 
ever, according to certain embodiments of the present inven 
tion, the receiving member 18 and the resilient member 24 
are formed from a single component. For example, the 
receiving member 18 and the resilient member 24 may both 
be formed from a sheet or an extruded shape. 

[0042] When the receiving member 18 and the resilient 
member 24 are both formed from a single component 50 as 
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illustrated in FIG. 3, a notch 52, indentation or other 
cross-sectional thickness change typically indicates Which 
portion of the single component 50 makes up the receiving 
member 18 and Which portion makes up the resilient mem 
ber 24. The change in cross-sectional thickness 52 is typi 
cally abrupt and facilitates movement of the resilient mem 
ber 24 relative to the receiving member 18. HoWever, 
gradual cross-sectional thickness changes that facilitate such 
movement are also Within the scope of certain embodiments 
of the present invention. In FIG. 3, the dashed lines repre 
sent the position of the resilient member 24 after being 
moved relative to the receiving member 18. 

[0043] FIG. 4 is a top vieW of the engaging mechanism 16 
illustrated in FIGS. 1 and 2 Wherein the engaging mecha 
nism 16 is illustrated in an engaged position A and in an 
unengaged position B. In the engaged position A, the 
engaging mechanism 16 is in contact With (i.e., engaged) 
With a door 12, hinge 22 and sideWall 20 of a vehicle 10. In 
the unengaged position B, the engaging mechanism 16 is not 
in contact With any portion of a vehicle 10. 

[0044] As illustrated in FIG. 4, the engaging mechanism 
support 36 illustrated in FIG. 2 is connected to a Wall 
support 38 using an inter-support connector 40. According to 
certain embodiments of the present invention, the inter 
support connector 40 alloWs for the engaging mechanism 
support 36 to move (i.e., rotate or sWing) relative to the Wall 
support 38 When the engaging mechanism 16 is being 
pushed by a portion of a vehicle adjacent thereto. The 
inter-support connector 40 may take the form, for example, 
of a hinge or sWivel. According to certain embodiments of 
the present invention, the inter-support connector 40 
includes a piece of ?berglass that is sufficiently thin to ?ex 
and act as a hinge. 

[0045] No particular restrictions are made on the geom 
etries or materials used in either of the engaging mechanism 
support 36 or the Wall support 38. Any structure capable of 
supporting the components of the engaging mechanism 16 
illustrated in FIG.2 may be used. For example, one or both 
of the supports 36,38 may take-the form of substantially ?at 
panels made of galvaniZed steel or aluminum. 

[0046] As illustrated in FIG. 4, a structurally-af?xed con 
nector 42 connects the Wall support 38 to a ?xed structure 
14. As also illustrated in FIG. 4, the structurally-af?xed 
connector 42 alloWs the Wall support 38 to move relative to 
the structure 14. Like the inter-support connector 40, the 
structurally-af?xed connector 42 may include, for example, 
a hinge, metal bracket, elastomer, leaf spring, sWivel, piece 
of ?berglass or any other suitable connecting device. 

[0047] FIG. 5 is a top vieW of an engaging mechanism 54 
according to another embodiment of the present invention. 
The engaging mechanism 54 illustrated in FIG. 5 includes 
the receiving member 18, resilient member 24, belt 26 and 
deformable medium 28 described above. As illustrated in 
FIG. 5, the engaging mechanism 54 also includes an engag 
ing mechanism support 56 and a Wall support 58, each of 
Which may, for example, take the form of a substantially ?at 
panel. 

[0048] The Wall support 58 has a ?rst ?exible hinge 60 
connected to a ?rst end thereof and a second ?exible hinge 
62 located at a second end thereof. According to certain 
embodiments of the present invention, the ?rst hinge 60 and 

Feb. 16, 2006 

the second hinge 62 are each made from ?berglass. HoW 
ever, including a metal, an elastomer or any other suitable 
material in the ?rst hinge 60 and second hinge 62 is also 
Within the scope of the present invention. 

[0049] Unlike the engaging mechanism support 36 and 
Wall support 38 illustrated in FIG. 4, Which may be made 
entirely from, for example, galvaniZed steel, plastic (e.g., 
vinyl or polyethylene), fabric, foam covered in fabric, ?ber 
glass, Wood, or aluminum, the engaging mechanism support 
56 and Wall support 58 illustrated in FIG. 5 each have a core 
64, 65 made from a ?rst material and a layer 66, 67 
positioned adjacent to the core 64, 65 and made from a 
second material Which is typically different from the ?rst 
material. 

[0050] According to certain embodiments of the present 
invention, the layers 66, 67 include one or more laminate 
sheets positioned on one or more faces of the core 64, 65. 
According to some of these embodiments, each core 64, 65 
includes a foam material and each of the laminate sheets in 
the layers 66, 67 includes a polymer material (e.g., acry 
lonitrile butadiene styrene or another plastic). The layers 66, 
67 may extend around the perimeters of the cores 64, 65 and 
often completely encase the cores 64, 65, thereby protecting 
the cores 64, 65 from ambient conditions. HoWever, accord 
ing to certain embodiments of the present invention, one or 
more laminate sheets are positioned adjacent to each side of 
each core 64,65, thereby “sandWiching” each of the cores 
64, 65 betWeen tWo separate portions of the layers 66, 67. 

[0051] The layers 66, 67 may, according to other embodi 
ments of the present invention, take the form of a non 
polymeric material. For example, the layers 66, 67 may 
include steel (e.g., galvaniZed steel), ?berglass, Wood or 
aluminum. According to these embodiments, the layers 66, 
67 often take the form of casings (e.g., rectangular boxes) 
into Which foam that solidi?es into the cores 64, 65 is 
injected into. 

[0052] Avariety of methods are available to manufacture 
panel assemblies such as the one illustrated in FIG. 5 that 
includes the engaging mechanism support 56 and the Wall 
support 58. According to one such method, a ?rst panel (e.g., 
engaging mechanism support 56) is formed to have a ?rst 
foam core (e.g., core 64) at the center thereof and a ?rst layer 
(e.g., layer 66) positioned adjacent to a ?rst side of the ?rst 
foam core. Then, the ?rst layer (e.g., layer 66) is attached to 
the ?rst side of the ?rst foam core (e.g., core 64). 

[0053] The above steps may be implemented, for example, 
by laminating one or more polymer sheets onto the ?rst side 
of the ?rst panel (e.g., engaging mechanism support 56) to 
form the ?rst layer (e.g., layer 66). If the ?rst layer includes 
tWo separate portions on opposite sides of the ?rst core, one 
or more polymer sheets may be adhered to each side of the 
?rst foam core. 

[0054] An adhesive or thermal method may be used, for 
example, to adhere one or more laminated sheets to the ?rst 
core (e.g., core 64) to form the ?rst layer (e.g., layer 66). As 
an alternative to using laminated sheets, a foam may be 
injected into a ?rst casing to form the ?rst foam core. When 
injecting the foam into the casing, a side of the casing into 
Which the foam is injected typically includes the above 
discussed ?rst layer. 

[0055] Once the ?rst panel (e.g., engaging mechanism 
support 56) has been formed and the ?rst layer (e.g., layer 



US 2006/0032159 A1 

66) has been attached to the ?rst foam core, a second panel 
(e.g., Wall support 58) is typically attached to the ?rst panel 
using a ?rst connector (e.g., a ?exible hinge such as the 
?exible hinge 62 illustrated in FIG. 5). The second panel 
(e.g., Wall support 58) is typically formed to have a second 
foam core (e.g., core 65) and a second layer (e.g., layer 67) 
positioned adjacent to a ?rst side of the second foam core. 
The second layer is typically attached to the ?rst side of the 
second foam core in a manner analogous to hoW the ?rst 
layer (e.g., layer 66) is attached to the ?rst foam core (e.g., 
core 64). More speci?cally, the second panel (e.g., Wall 
support 58) may be formed by laminating one or more 
polymer sheet onto one or more sides of the second panel to 
form either a second layer (e.g., layer 67) either on one or 
both sides of the second foam core or a foam may be injected 
into a second casing that includes the second layer to form 
the second foam core (e.g., core 65). 

[0056] In addition to attaching the second panel to the ?rst 
panel, an engaging mechanism (e.g., engaging mechanism 
16) may be attached to the ?rst panel. Typically, the engag 
ing mechanism is formed to include a receiving member 
(e.g., receiving member 18) con?gured to accommodate 
insertion of a portion of a vehicle therein. The engaging 
member is also commonly formed to include a resilient 
member (e.g., resilient member 24) that is connected to the 
receiving member. Further, the engaging member is typi 
cally formed to include a belt (e.g., belt 26) that is connected 
to the resilient member. In addition, the engaging member is 
commonly formed to include a deformable member (e.g., 
deformable member 28) that is connected to the receiving 
member. Then, the engaging mechanism to usually attached 
at an end of the ?rst panel that is opposite to Where the 
second panel is attached. 

[0057] FIG. 6 is an exploded vieW of components of a 
shelter 68 according to certain embodiments of the present 
invention. The shelter 68 includes a right side frame 70 and 
a left side frame 72 positioned opposite thereto. In operation, 
the shelter 68 also includes a head frame 74 connected to and 
positioned on top of and betWeen the right side frame 70 and 
the left side frame 72. 

[0058] Attached to the right side frame 70 is a right side 
curtain 76 and attached to the left side frame 72 is a left side 
curtain 78. The curtains 76, 78 extend substantially perpen 
dicularly to the side frames 70, 72 When no vehicle is 
engaged in the shelter 68. As illustrated in FIG. 6, each of 
the side curtains 76, 78 has an engaging mechanism 16 
attached thereto. Inside each of the side curtains 76, 78 are 
a plurality of stays 80. When a vehicle backs up to the shelter 
68, engages the engaging mechanisms 16 and pushes against 
curtains 76, 78, the stays 80 act like springs, bend and push 
back against the vehicle. 

[0059] According to certain embodiments of the present 
invention, the right side frame 70, the left side frame 72 
and/or the head frame 74 are made from galvaniZed steel and 
are ?xedly attached to a loading dock or other ?xed struc 
ture. According to these embodiments, the right side curtain 
76 and the left side curtain 78 are typically made of vinyl 
fabric and the stays 80 are typically made of ?berglass. 

[0060] According to other embodiments of the present 
invention, the right side frame 70 and the left side frame 72 
can each include a foam pad 71 inside of a fabric cover 73. 
According to some of these embodiments, the head frame 74 
is made from galvaniZed steel contained Within a ?berglass 
cover 75. In these embodiments, the right side frame 70, the 
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left side frame 72 and/or the head frame 74 are typically also 
?xedly attached to a loading dock or other ?xed structure 
and the curtains 76, 78 are seWn to the side frames 70, 72. 

[0061] FIG. 7 is a perspective vieW of another shelter 82 
according to certain embodiments of the present invention. 
As illustrated in FIG. 7, the shelter 82 includes resilient 
members 24, a plurality of belts 26, engaging mechanism 
supports 36 and Wall supports 38. The resilient member 24 
illustrated in FIG. 7 includes a fringe portion 84 that 
includes a plurality of slats 86 and belts 26 connected to each 
of the slats 86. When a vehicle having a relatively loW height 
backs up against the shelter 82 illustrated in FIG. 7, the 
vehicle does not engage all of the belts 26 but only those 
belts 26 that correspond to the vehicle’s height and therefore 
does not cause all of the slats 86 in the fringe region 84 to 
be pulled toWard the interior surface of the sideWall of the 
vehicle. In other Words, each of the slats 86 is individually 
moveable relative to other slats 86. Such a con?guration 
alloWs for a better seal because the resilient member 24 is 
not pushed aWay by the vehicle’s roof. 

[0062] FIG. 8 is a front vieW of yet another shelter 83 
according to certain embodiments of the present invention. 
As illustrated in FIG. 8, the shelter 83 is connected to a ?xed 
structure 14 and includes a right side curtain 76, a left side 
curtain 78 and a top curtain 88. Each of the curtains 76, 78, 
88 includes a plurality of stays 80 that alloW the curtains 76, 
78, 88 to bend When pushed against by a vehicle. Each of the 
curtains 76, 78, 88 also has an engaging mechanism 16 
connected thereto. As such, When a vehicle approaches the 
?xed structure 14 illustrated in FIG. 8, engaging mecha 
nisms 16 may form seals With the right, left and top sides of 
the vehicle’s interior. 

[0063] According to other embodiments of the present 
invention, a method of sealing a vehicle to a structure is 
provided. Such a method is particularly applicable to sealing 
the rear portion of a delivery truck to a loading dock of a 
Warehouse or of?ce building. HoWever, seals may be formed 
betWeen other vehicles and structures according to the 
present invention. It should be noted that methods according 
to the present invention alloW for partial or complete seals 
to be formed betWeen vehicles and structures. 

[0064] According to certain embodiments of the present 
invention, the method of sealing includes pushing a ?rst 
deformable medium into a distinct second deformable 
medium With a vehicle, thereby deforming the ?rst deform 
able medium and the second deformable medium. The ?rst 
deformable medium may, for example, take the form of the 
belt 26 illustrated in FIG. 2 While the second deformable 
medium may, for example, take the form of a foam material. 
According to these embodiments, the above-discussed door 
12, hinge 22 and/or sideWall 20 of the vehicle 10 may be 
used to push the belt 26 into the receiving-member-adjacent 
deformable medium 28 to deform both. 

[0065] The above-described pushing step of the method 
may also include moving a ?rst support relative to a ?xed 
structure, Wherein the ?rst support is connected to the ?rst 
deformable medium and to the ?xed structure. In imple 
menting the pushing step, the vehicle 10 illustrated in FIG. 
1 may be used to push the belt 26 into the receiving member 
18 as discussed above and may additionally push With 
enough force to move the receiving member 18 from posi 
tion B illustrated in FIG. 4 to position A. The Wall support 
38 is thereby moved relative to the ?xed structure 14 When 
the structurally-af?xed connector 42 alloWs for such motion. 

[0066] The above pushing step may also include moving 
a second support relative to the ?rst support, Wherein the 
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second support is connected betWeen the ?rst support and 
the ?rst deformable medium. As illustrated in FIG. 4, the 
pushing step may be implemented by moving the engaging 
mechanism 16 from the position A to position B, thereby 
moving the engaging mechanism support 36 relative to the 
Wall support 38. 

[0067] According to certain embodiments of the present 
invention, the method of sealing a vehicle to a structure also 
includes pulling a resilient member connected to the ?rst 
deformable medium toWards a side of a vehicle using the 
?rst deformable medium as the ?rst deformable medium is 
deformed. This pulling step may be implemented, for 
example, by deforming the belt 26 illustrated in FIG. 2 With 
the door 12, sideWall 20 and/or hinge 22 of the vehicle 10. 
As the belt 26 gets deformed, the resilient member 24 
connected to the belt 26 is pulled toWards the sideWall 20 by 
the belt 26. As the resilient member 24 gets closer to the 
sideWall 20, a seal is formed betWeen the resilient member 
24 and the sideWall. 

[0068] The above-described pulling step typically forms a 
seal betWeen the resilient member and the side of the vehicle 
and may also seal the hinge gap. As illustrated in FIG. 4, in 
position A, the resilient member 24 and the inside of the 
sideWall 20 are in close enough proximity to each other to 
seal off the outside environment. Additional sealing of the 
hinge gap is provided betWeen the receiving-member-adja 
cent deformable medium 28 and the top surface of the 
vehicle 10 illustrated in FIG. 4. 

[0069] It should be noted that, according to certain 
embodiments of the present invention, the above-discussed 
sealing methods and seals are not limited to those that 
provide hermetic sealing. More speci?cally, one of skill in 
the art Will appreciate that, since delivery truck and loading 
dock geometries can ?uctuate, not all engaging mechanisms 
and methods of sealing according to the present invention 
Will fully prevent conditioned air from being lost to the 
outside. Rather, according to the present invention, a seal 
and/or a method of sealing hinders at least some, and 
sometimes all, of the conditioned air from being lost to the 
outside. In other Words, for the purposes of this document, 
sealing means hindering air movement. 

[0070] The many features and advantages of the invention 
are apparent from the detailed speci?cation, and thus, it is 
intended by the appended claims to cover all such features 
and advantages of the invention Which fall Within the true 
spirit and scope of the invention. Further, since numerous 
modi?cations and variations Will readily occur to those 
skilled in the art, it is not desired to limit the invention to the 
eXact construction and operation illustrated and described, 
and accordingly, all suitable modi?cations and equivalents 
may be resorted to, falling Within the scope of the invention. 

What is claimed is: 
1. A panel assembly, comprising: 

a ?rst panel that includes 

a ?rst foam core having a ?rst side, and 

a ?rst layer adjacent to the ?rst side; 

a second panel; and 

a ?rst connector connected to the ?rst panel and to the 
second panel and con?gured to alloW for the ?rst panel 
to move relative to the second panel. 

2. The panel assembly of claim 1, Wherein the ?rst layer 
comprises a polymer. 
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3. The panel assembly of claim 2, Wherein the ?rst layer 
comprises a plurality of plastic sheets. 

4. The panel assembly of claim 1, Wherein the ?rst layer 
eXtends around a perimeter of the ?rst foam core. 

5. The panel assembly of claim 4, Wherein the ?rst layer 
comprises at least one of steel, ?berglass, Wood or alumi 
num. 

6. The panel assembly of claim 1, Wherein the second 
panel comprises: 

a second foam core having a second side; and 

a second layer adjacent to the second side. 
7. The panel assembly of claim 6, Wherein the second 

layer comprises a polymer. 
8. The panel assembly of claim 7, Wherein the second 

layer comprises a plurality of plastic sheets. 
9. The panel assembly of claim 6, Wherein the second 

layer comprises at least one of steel, ?berglass, Wood or 
aluminum. 

10. The panel assembly of claim 1, further comprising: 

an engaging mechanism attached to the ?rst panel, the 
engaging mechanism including; 

a receiving member con?gured to accommodate insertion 
of a portion of a vehicle therein, 

a resilient member connected to the receiving member, 

a belt connected to the resilient member, and 

a deformable member connected to the receiving member. 

11. A method of manufacturing a panel assembly, the 
method comprising: 

forming a ?rst panel having a ?rst foam core and a ?rst 
layer adjacent to a ?rst side of the ?rst foam core; 

attaching the ?rst layer to the ?rst side of the ?rst foam 
core; and 

attaching a second panel to the ?rst panel using a ?rst 
connector. 

12. The method of claim 11, Wherein the forming the ?rst 
panel step comprises: 

laminating a ?rst polymer sheet onto the ?rst side of the 
?rst panel to form the ?rst layer. 

13. The method of claim 11, Wherein the forming the ?rst 
panel step comprises: 

injecting a foam into a ?rst casing to form the ?rst foam 
core, Wherein the ?rst casing includes the ?rst layer. 

14. The method of claim 11, further comprising: 

forming the second panel to have a second foam core and 
a second layer adjacent to a ?rst side of the second 
foam core; and 

attaching the second layer to the ?rst side of the second 
foam core. 

15. The method of claim 14, Wherein the forming the 
second panel step comprises: 

laminating a second polymer sheet onto the ?rst side of 
the second panel to form the second layer. 
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16. The method of claim 14, wherein the forming the 
second panel step comprises: 

injecting a foam into a second casing to form the second 
foam core, Wherein the second casing includes the 
second layer. 

17. The method of claim 11, further comprising: 

attaching an engaging mechanism to the ?rst panel. 
18. The method of claim 17, further comprising: 

forming the engaging mechanism to include a receiving 
member con?gured to accommodate insertion of a 
portion of a vehicle therein, a resilient member con 
nected to the receiving member, a belt connected to the 
resilient member and a deformable member connected 
to the receiving member. 

19. A panel assembly, comprising: 

?rst engaging means for engaging a ?rst portion of a 
vehicle, the ?rst engaging means including; 

?lling means for ?lling an interior portion of the ?rst 
engaging means, Wherein the ?lling means includes 
a ?rst side, and 

covering means for covering the ?lling means, Wherein 
the covering means is positioned adjacent to the ?rst 
side of the ?lling means; and 
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second engaging means for engaging the ?rst portion of 
the vehicle; and 

connecting means for connecting the ?rst engaging means 
and the second engaging means, Wherein the connect 
ing means is con?gured to alloW for the ?rst engaging 
means to move relative to the second engaging means. 

20. The panel assembly of claim 19, further comprising: 

third engaging means for engaging a second portion of the 
vehicle, Wherein the third engaging means is connected 
to the ?rst engaging means, the third engaging model 
including; 

receiving means for receiving the second portion of the 
vehicle therein; 

?rst sealing means for creating a seal against a ?rst 
surface of the vehicle; 

second sealing means for creating a seal against a second 
surface of the vehicle; and 

pulling means, detached from the second aligning means, 
for pulling the ?rst sealing means toWard the ?rst 
surface of the vehicle When the portion of the vehicle 
is received Within the receiving means. 

* * * * * 


