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that temporarily deforms it, yet has sufficient rigidity to transmit a compressive force needed for effectively setting the seals. Much of

the core (32) Is filled with air to not only provide effective insulation and resilience, but to also provide an extremely light-weight door
panel that can be operated to travel rapidly along an overhead track. Some embodiments include relatively rigid backup plates (36)
that provide a solid foundation to which the perimeter seals (50, 52) can be attached. The backup plates (36) are segmented so as

not to completely restrict the flexibility of the door panel (21).
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(57) Abstract: A resilient, insulated door panel (21) for a sliding door
includes a resilient core (32) protected by a compliant outer covering
(40) with a seal (50, 52) disposed about the perimeter of the panel. The
panel (21) has sufficient resilience to recover from an impact that tem-
porarily deforms it, yet has sufficient rigidity to transmit a compressive
force needed for effectively setting the seals. Much of the core (32) is
filled with air to not only provide effective insulation and resilience, but
to also provide an extremely light-weight door panel that can be oper-
ated to travel rapidly along an overhead track. Some embodiments in-
clude relatively rigid backup plates (36) that provide a solid foundation
to which the perimeter seals (50, 52) can be attached. The backup plates
(36) are segmented so as not to completely restrict the flexibility of the
door panel (21).
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RESILIENT DOOR PANEL

Background of the Invention

Field of the Invention

The subject invention generally pertains to what is known as a sliding door and

more specifically to a resilient door panel for such a door.

Description of Related Art
So-called horizontally sliding doors (which actually may slide or roll) usually

include one or more door panels that are suspended by carriages that travel along an
overhead track. The carriages allow the door panels to slide or roll in a generally
horizontal direction in front of a doorway to open and close the door. The movement of
the panels can be powered or manually operated. Depending on the width of the doorway
and the space along either side of it, a sliding door can assume a variety of configurations.

For a relatively narrow doorway with adequate space alongside to receive an
opening door panel, a single panel is enough to cover the doorway. Wider doorways with
limited side space may require a bi-parting sliding door that includes at least two panels,
each moving in opposite directions from either side of the doorway and meeting at the
center of the doorway to close the door. For even wider doorways or those with even less
side space, multi-panel sliding doors can be used. Multi-panel doors have at least two
parallel door panels that overlay each other at one side of the doorway when the door 1s
open. To close the door, one panel slides out from behind the other as both panels move
in front of the doorway to cover a span of about twice the width of a single panel.
Applying such an arrangement to both sides of the doorway provides a bi-parting door
with multiple panels on each side.

Although sliding doors are used in a wide variety of applications, they are often
used to provide access to cold-storage lockers, which are rooms that provide large-scale

refrigerated storage for the food industry. Doorways into such a room are often rather
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wide to allow forklift trucks to quickly move large quantities of products in and out of the
room. When closing off a refrigerated room, sliding doors are often preferred over roll-up
doors and bi-fold doors, because sliding panels can be made relatively thick with insulation
to reduce the cooling load on the room.

In providing an appropriate door panel for a cold-storage application, it can be
desirable to have a relatively thick, rigid door panel. The thickness generally provides
better thermal insulation; while the rigidity allows a panel to seal against gaskets mounted
to the stationary structure surrounding the door. Alternatively, the panel itself may carry
compressive seals, and the rigidity allows the panel to accurately position its seals and
allows the door panel to transmit (in a direction generally coplanar with the panel) the
necessary compressive forces required to tightly engage the seals. Unfortunately, a
relatively thick, rigid door creates several problems, especially in cold-storage
applications.

First, door panels for cold-storage rooms are usually power-actuated to minmimize
the amount of cool air that can escape from the room when the door is open. Thus, for
rapid operation, it is desirable to have a door panel that is as light. as possible to minimize
its inertia. However, the mass of a relatively thick, rigid door tends to slow it down.

Second, for doors that are designed to open automatically in the presence of an
approaching vehicle, such as a forklift, a slow opening door is susceptible to being struck
by a fast moving vehicle. Moreover, a closed door limits a driver’s visibility to only what
is in front of the door. Thus the opening of the door should be as quick as possible, not
only for maintaining the temperature of the room, but also to avoid a collision between an
approaching vehicle and an obstacle that may be just on the other side of the door.

Third, adding rigidity to a door panel can make it less tolerant of a collision. A
stiff, rigid door panel may be more likely to permanently deform or break than a more
flexible, resilient one. If a door panel is strong as well as rigid, the panel itself may be able
to withstand an impact. However, if the panel does not give during an impact, the door
may transmit the impact forces onto other hardware associated with the door. For
example, the impact might damage door-mounting hardware, a door panel actuator or the

seals. The damage could be very apparent, such a completely inoperative door, or the
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damage could be difficult to detect, such as a seal that is only slightly bent or dislodged. If
a damaged seal goes undetected, poor sealing could make it more difficult to maintain the
proper temperature of the room, possibly damage perishable goods stored in the room, or
cause a buildup of frost along the poorly sealed edges. Heavy frost accumulation on the
seals can not only further diminish the effectiveness of the seal, but can also tear the seals
as the door operates.

Although rigid door panels have their disadvantages, panels of insufficient rigidity
can create problems as well. In many cases, an air pressure differential may exist across
opposite faces of the door, which tends to push the door panels inward or outward. Even
air pressure differentials created by a rapidly actuated panel cutting through the air can
displace a relatively light panel out of its normal vertical plane. These situations can
improperly position the door seals to create sealing problems similar to those caused by a
damaged seal. But even if the seals are properly positioned, insufficiently rigid panels are
unable to transmit the necessary compressive forces that are required to tightly set the
seals. Thus, it can be difficult to provide a power-actuated, insulated door panel that 1s
lightweight and has the proper balance of rigidity and impactability.

U.S. Patent 5,080,950 discloses what appears to be a semi-rigid structural partition
having some compressibility that allows it to be manually press-fit within a cargo
compartment of a trailer. However, its structural properties are achieved by way of
adhesively laminating several layers of materials (including multiple layers of foam

material) to provide various degrees of flexibility, strength, and impactability.

Summary of the Invention

In order to provide an insulated sliding door that is lightweight and resilient with
the proper balance of rigidity and impactability, the door includes a door panel suspended
from a carrier that travels along an overhead track. The door panel is able to transmit a

significant compressive load (in a direction generally in the plane of the panel) while still
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being able to recover from an impact that temporarily deforms 1t. An actuation system
moves the door, including such a panel, laterally relative to the doorway.

In some embodiments, a lightweight foam material provides the resilient core, and
in other embodiments an inflatable bladder provides the resilient core.

Some embodiments include relatively rigid backup segments disposed around the
perimeter of the door panel to facilitate the attachment of perimeter seals.

In some embodiments the rigid backup segments allow the door panel to flex
between adjacent segments in response to a door impact.

In some embodiments, door seals are removably secured between rigid backup
segments and cover plates to allow the seals to be readily replaced.

In some embodiments, a U-channel support beam connects a track-mounted panel
carrier to an upper portion of a door panel, with the support beam being disposed under
the panel’s outer covering to help prevent the door panel from pulling away from the

beam.

Brief Description of the Drawings

Figure 1 is a front view of a closed door according to one embodiment.

Figure 2 is a front view of the embodiment of Figure 1, but with the door partially
open.

Figure 3 is a front view of the embodiment of Figure 1, but with the door
substantially fully open.

Figure 4 is a top view of a door panel without its outer covering.

Figure 5 is a front view of Figure 4.

Figure 6 is a right side view of Figure 4.

Figure 7 is a top view of the embodiment of Figure 4, but with its outer covering
and other items installed.

Figure 8 is a cross-sectional view of Figure 7 taken along line 8-8 of Figure 7.

Figure 9 is a right side view of the embodiment of Figure 8.
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Figure 10 is an exploded perspective view of another door panel embodiment.
Figure 11 is a schematic top view of a closed door according to one embodiment.
Figure 12 is the same as Figure 11, but with the door in the process of opening.
Figure 13 is the same as Figure 11, but with the door substantially fully open.
Figure 14 is the same as Figure 12, but with the door in the process of closing.
Figure 15 is a top view of another embodiment of a door panel core.

Figure 16 is a front view of Figure 15.

Figure 17 is a right side view of Figure 16.

Figure 18 is a top view of another embodiment of a door panel core.

Figure 19 is a front view of Figure 18.

Figure 20 is a right side view of Figure 19.

Figure 21 is an end view of another embodiment of a door panel.

Description of the Preferred Embodiment

To seal off a doorway 12 leading to a cold storage locker or other area within a
building, a laterally-moving door, such as sliding door 10 is installed adjacent the
doorway, as shown Figures 1, 2 and 3 with door 10 being shown closed, partially open,
and fully open respectively. The terms, “sliding door” and “laterally-moving door” refer to
those doors that open and close by virtue of a door panel that moves primarily horizontally
in front of a doorway without a significant amount of pivotal motion about a vertical axis.
The horizontal movement can be provided by any of a variety of actions including, but not
limited to sliding and rolling. Moreover, door 10 does not necessarily have to be
associated with a cold storage locker, as it can be used to separate any two areas within a
building or used to separate the inside of a building from the outside. Although door 10
will be described with reference to a combination multi-panel, bi-parting door, it should be
appreciated by those of ordinary skill in the art that the invention is readily applied to a
variety of other sliding doors including, but not limited to multi-panel sliding doors, bi-

parting doors, and single-panel shiding doors.
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As for the illustrated embodiment, door 10 closes and opens between doorway
blocking and unblocking positions by way of four panels 14, 16, 18 and 20 that are
mounted for translation or lateral movement across doorway 12 . Translation of the
panels while inhibiting their rotation about a vertical axis is provided, in this example, by
suspending each panel from two panel carriers. Examples of such carriers would include,
but not be limited to, sliding carriages or rolling trolleys 22, 24 and 26 that travel along a
track 28. Although track 28 can assume a variety of configurations, 1n some
embodiments, track 28 is mounted to a wall 30 and situated overhead and generally above
doorway 12. Although track 28 could be straight and level, in the embodiment of Figures
1 - 3, track 28 includes inclined surfaces, so that the door panels descend as they close for
reasons that will be explained later. In other words, lateral movement of a door panel
includes horizontal movement with optionally some vertical movement. The actual
structure of panels 14, 16, 18 and 20 can vary as well.

For example, in one embodiment, to provide sufficient insulation, plus the
flexibility and resilience to recover from an impact, as well as provide a relatively
lightweight panel for rapid operation, each door panel includes a generally homogeneous
foam core 32, as shown in Figures 4, 5 and 6. In this example, core 32 consists of a 2.2
Ibs/ft> density open cell polyurethane whose porosity provides a plurality of minute
compressible air chambers that are depicted in the drawing figures by the stippling of core
32. The minute air chambers, whether open or closed cell, provide effective thermal
insulation, minimize the weight of the door panel and are compressible (1.e., their volume
can decrease under load) to accommodate the flexing of the foam during a collision. Since
the panel core in this embodiment is a single piece of foam, 1t 1s compressible both
vertically as well as between its opposed, generally planar faces ~ that 1s the panel is
“thickness-compressible.”

To provide a way to effectively connect a door panel to a trolley, a relatively ngid
support beam 34 is bonded to an upper edge of core 32. In one embodiment, beam 34 is a
steel channel that extends nearly the full length of the core’s upper edge to more broadly
distribute the load of the panel’s weight hanging from its panel carriers. Broadly

distributing the load avoids creating stress concentrations that may damage a door panel
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where the trolleys connect to the panel. Also, a pivotal or hinged connection between the
panel (e.g. the channel attached thereto) and the trolleys may be desirable to allow the
panels to swing relative to the trolleys in the event of an 1mpact on the panel.

To attach seals around the perimeter of a door panel, relatively rigid backup plates
36 are bonded around the outer edges of core 32. In some embodiments, plates 36 are
made of ABS (acrylonitrile-butadiene-styrene) to provide a firm foundation to which the
seals can be anchored. So as not to completely restrict the flexibility of core 32, plates 36
are segmented. For example, in some embodiments, plates 36 are simply spaced apart
and/or have some angular clearance 38 to allow some relative movement of adjacent
plates 36. Alternatively (and preferably in some applications) a single back-up plate may
be used along a given edge, with the flexibility necessary to provide the panel with
impactibility being provided by the properties of the material 1tself rather than by relative

movement between segmented plates.

To protect the foam of core 32 from wear, dirt and moisture, the assembly of
Figures 4, 5 and 6 is covered by a flexible, but generally incompressible covering 40 to
comprise a door panel such as panel 21, as shown 1n Figures 7, 8 and 9. Although cover
40 could be any of a variety of materials, in some embodiments cover 40 consists of a
polyester-based fabric impregnated with polyurethane to provide sufficient toughness,
flexibility or compliance, and impermeability of water and dirt. Any of a wide variety of
approaches to material folding, overlapping and joining can be taken in wrapping cover 40
around core 32. For example, in the embodiment of Figure 10, cover 40 includes one
section 42 that is wrapped around the perimeter of core 32 with folded-over portions 44
that partially cover the face of core 32. The remaining exposed surfaces of core 32 are
then covered by sections 46, which can be bonded or 1n some other way attached to the
folded over portions 44. In one embodiment, section 42 is a polyester-based fabric
impregnated with polyurethane while sections 46 are made using a polycarbonate sheet.
In some embodiments, a tough, semi-rigid sheet 43 (e.g., ABS, polycarbonate, etc.) 1s
sandwiched between cover 46 and core 32 to provide cover 46 with some additional
support (e.g., puncture resistance) and to help protect core 32. Sheet 43 can be 1nstalled

on one or both sides of core 32, or can be omitted altogether.
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To inhibit the weight of a panel from pulling core 32 out from channel 34, in some
embodiments cover 40 wraps over channel 34, so cover 40 helps hold channel 34 and core
32 together. Trolleys 22 are then bolted or attached in some other way to support beam
34 with a portion of cover 40 sandwiched between beam 34 and trolleys 22, as shown 1n
Figures 7, 8 and 9.

To replaceably attach soft compressive foam seals to the edges of panel 21, screws
48 screw into backup plates 36 to secure a leading edge seal 50 and a trailing edge seal 52
between backup plates 36 and similarly rigid cover plates 54 and 56. Similar to backup
plates 36, cover plates 54 and 56 are segmented 1n a spabed-apart relationship and/or
include end clearance to maintain some flexibility of panel 21. To engage a corresponding
mating sealing surface of an adjacent door panel, trailing edge seal 52 protrudes out of
coplanar alignment with one face of panel 21. Likewise, cover plates 54 are offset to one
side of panel 21 to provide seal support that prevents the relatively soft and compliant seal
52 from just folding back upon itself as it engages its mating sealing surface. For leading
edge seal 50, in one embodiment, seal 50 comprises two foam tubular members 58 joined
by an interconnecting fabric web 60. Cover plates 56 situated between tubular members
58 clamp web 60 to backup plates 36, with cover 40 being interposed between backup
plates 36 and web 60. Although specific examples of panel seals have just been described,
it should be appreciated by those of ordinary skill in the art that various other seal design
are possible. For example, seals can be disposed generally along the perimeter of a panel
but attached to the panel’s face as opposed to being attached directly to the edges of the
panel. And in some applications the seals can be omitted altogether.

Those skilled in the art should also appreciate that the operation of a sliding door
can be carried out by a variety of well-known actuation systems. Examples of an
actuation system for moving a panel laterally relative to the doorway include, but are not
limited to, a chain and sprocket mechanism; rack and pinion system; cable/winch system;
piston/cylinder (e.g., rodless cylinder); electric, hydraulic or pneumatic linear actuator; and
a rotational actutator, such as a scissors linkage system, pitman arm, or an arm that rotates
a panel along the plane of the panel in a broad sweeping motion between doorway

blocking and unblocking positions. One example of an actuation system 1is best
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understood with reference to Figures 1 - 3 with further reference to Figures 11 - 14. In
this example, door 10 is power-operated by a drive unit 62 that moves lead panels 16 and
18 either apart or together to respectively open or close door 10. Drive unit 62 includes a
cogged belt 64 disposed about two cogged sheaves 66 and 68. Sheave 66 is driven by a
motor 70 through a gear reduction 72 and a clutch 74, while sheave 68 serves as an 1dler.
If desired, additional idlers can be added near the central portion of track 28. Such
additional idlers could pull belt 64 downward near the center of the doorway, so that the
upper and lower portions of belt 64 generally parallel the double-incline shape of track 28.
‘One clamp 76 couples trolley 26 of panel 18 to move with an upper portion of belt 64, and
another clamp 78 couples trolley 24 of panel 16 to move with a lower portion of belt 64.
Thus, depending on the rotational direction that motor 70 turns sheave 66, panels 16 and
18 move together to close the door or apart to open it.

To open door 10 from its closed position of Figures 1 and 11, drive unit 62 turns
sheave 66 clockwise (as viewed looking into Figure 1). This moves belt 64 to pull lead
panels 16 and 18 apart from each other and away from the center of the doorway. The
outward movement of lead panels 16 and 18 causes their respective lag panels 14 and 20
to move outward as well. The outward movement of lag panels 14 and 20 can be
accomplished by a variety of well-known devices. For example, in one embodiment, lag
panels 14 and 20 are simply tied to their respective lead panels 16 and 138 by way of a
flexible connector such as a strap 80. As lead panels 16 and 18 are driven from being fully
closed (Figure 11) to fully open (Figure 13), straps 80 cause the lead panels to pull their
corresponding lag panels open as well. As door 10 begins to open, strap 80 slackens
before the lead panels start pulling the lag panels along with them, as shown in Figure 12.

To close door 10, drive unit 62 turns sheave 66 counterclockwise, which moves
belt 64 to pull lead panels 16 and 18 together towards the center of doorway 12. Straps
80 are short enough to cause the lead panels to pull their corresponding lag panels toward
the closed position also, as shown in Figure 14. However, straps 80 are sufficiently long
to allow trailing edge seal 52 of lead panel 16 to engage a mating seal 52 on adjacent lag
panel 14. In some embodiments, the interengagement of seals 52 are relied upon to pull

lag panel 14 closed. Then by adding a protruding stop member 82 on the trailing edge of
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lag panel 14, such that it protrudes to engage a back surface of seal 52 of panel 14, the
need for straps 80 can be eliminated, as the movement of seal 52 of panel 16 will then be
constrained to travel within seal 52 and stop 82 of lag panel 14.

To ensure that bottom edges 83 of door panels 14, 16, 18 and 20 firmly seal
against a floor 81 as door 10 closes, track 28 slopes downward toward the center of
doorway 12. Thus, as door 10 closes, as shown in Figure 14, and panels 14, 16, 18 and
20 move to their closed positions of Figure 1, the decline of track 28 lowers the door
panels to push edges 83 down firmly against floor 81. Bottom edges are seated against
floor 81 with a compressive load 85 that is at least partially provided by at least some of
the weight of the door panels (e.g., the weight of foam 32 and/or the weight of cover 40).
In other words, when door 10 is closed, the bottom edges 83 are in compression while the
upper portion of the door panels may be compression or tension, depending on whether
the magnitude of compressive load 85 is greater or less than the panel weight.

To this end, each panel is provided with sufficient rigidity to transmit a
compressive load 85 in a direction generally within the same plane along which the panel
normally lies when in its relaxed shape, and do so without appreciable distortion to the
panel. The term, “appreciable distortion” refers to a door panel deflecting more than its
nominal thickness.

The phrase, “transmit a compressive load in a direction generally within the same
plane along which the panel normally lies when 1n its relaxed shape” is best understood
with reference to a panel that is at rest against an object (floor, wall, other panel) that 1s
stationary relative to the panel. The panel transmits a compressive load when any applied
load directed toward the object (the force has a component in that direction) and directed
within the plane of the panel (the force has a component in the plane of the panel)
produces a reactive load at the panel/object interface. Examples are pushing the panel into
the floor, and pushing the nose of one panel against the nose of the other (here the applied
force is at an angle to the compression since the force is being applied at the top, and

reacted along the nose).

Referring to Figure 9, for example, panel 21 shown 1n its relaxed free-hanging state

lies along a plane 87. When lowered against floor 81 (as the panels shown 1n Figure 1), at

10
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least some of the weight of panel 21 is transmitted along plane 87. If desired, compressive
force 85 can exceed the weight of panel 21. For example the upper flange of track 28 can
be situated to push down against the top of trolley rollers 22 as the door panels move
down toward the lower portion of track 28. If desired, a compliant seal can be installed
along bottom edges 83 for wear resistance or to enhance the seal between floor 81 and the
door panels.

It should be noted that the same general principle of transmitting compressive
force 85 along plane 87 to seal against floor 81 could also be adapted in setting vertical
seals 50. For example, drive unit 62 pulling door 10 shut could create a compressive force
along plane 87 that forces seals 50 tightly against each other. For vertical seals, such as
seals 50, the rigidity of the door panels also helps ensure that the seals are maintained 1n
their proper alignment with each other as they come together

Although each door panel is provided with sufficient rigidity for adequate seal
positioning and/or seal compression, core 32 also provides each door panel with sufficient
resilience to substantially recover its relaxed shape after a collision. Referring to Figure 9,
when an impact deforms panel 21 appreciably out of coplanar alignment with plane 87 (as
indicated by phantom line 89), panel 21 is able to spring back to its generally planar,
relaxed shape (as indicated by solid lines). The term, “appreciably out of coplanar
alignment” refers to a door panel deflecting more than its nominal thickness.

Note that the ability of the panel to transmit a compressive load may not
necessarily be used to set the door in a sealing configuration when closed. Rather, this
ability to transmit a compressive load may come into play once a wind load or other force
directed into the plane of the doorway is applied (e.g., a force directed “through” the
door). The door in the closed position may be spaced from the floor, as with the example
of door panel 21’ of Figure 21. Rollers 22" support door panel 21’ from a position offset
to plane 87, so that bottom edge 83 is normally held slightly above floor 81.
Counterbalance weights or other external forces may be applied to place panel 21’ in a
desired vertical or leaning orientation. Then when a wind load or other force, such as a
force 91, is directed into plane 87, panel 21’ deflects and/or swings into the position

shown in phantom lines. This causes bottom edge 83 to engage floor 81, thereby putting
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panel 21’ in compression at that time. In this example, the swinging motion of panel 21’ 1s
centered around offset roller 22'; however, other rotational center points may be used as
well.

In some embodiments, to guide the lower edges of the door panels and to prevent
a pressure differential across the door from deflecting the door excessively, each panel is
associated with a slide 84a-d that slides along a slide restraint 86a-d. For the embodiment
of Figures 1 - 3, each slide 84a-d is steel ring, and each slide restraint 86a-d is an
elongated nylon strap 88 threaded through one of the rings and anchored at each end 90 of
the strap. To restrain panel 14, restraint 86a is attached to wall 30 with 1ts corresponding
slide 84a being attached to panel 14. To restrain panel 16, restraint 86b i1s attached to lag
panel 14 with its corresponding slide 84b being attached to lead panel 16. To restrain
panel 18, restraint 86c is attached to lag panel 20 with its corresponding slide 84c¢ being
attached to lead panel 18. To restrain panel 20, restraint 86d is attached to wall 30 with
its corresponding slide 84d being attached to panel 20. For this exemplary embodiment,
each ring is attached to its appropriate panel by way of a short strap 90. Although the
actual structure of the slides and slide restraints can vary, in some embodiments it is
preferable to use a strap and ring design. With such a design, if a vehicle strikes door 10,
the flexibility of strap 88 allows a door panel to yield without breaking either a panel or
the slide restraint. And a slide that encircles the strap will remain engaged with its strap
even during a collision. Thus after the collision, the door panel, its slide and slide restraint
should all automatically return to their normal operating conditions. In some applications,
however, it may be desirable to make the slide from a nng or S-hook of marginally
adequate strength to serve as a relatively inexpensive “weak link.” In the event of a
collision, the weak link breaking away could prevent damaging something more expensive.
It should be noted that an obvious variation to the embodiment just described, would be to
attach slides 84a, 84b, 84c and 86d to wall 30, panel 14, panel 20 and wall 30 respectively,
and mount their corresponding shide restraints 86a, 86b, 86¢ and 86d to panel 14, panel
16, panel 18 and panel 20 respectively. In other words, just exchange the mounting

positions of the slides with those of the slide restraints, and vice versa.
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In the embodiment of Figures 15, 16 and 17, which is similar to that of Figures 4, 5
and 6, a gas-inflated bladder 92 serves as the resilient core instead of foam 32. Bladder 92
is analogous to an air mattress in that it defines a compressible air chamber with internal
baffles 94 to maintain a generally planar shape. In this example, bladder 92 consists of a
flexible vinyl material that is heat bonded to itself to create baffles 94. A flexible air hose
06 connected to a conventional gas supply (preferably air) maintains a proper pressure
within bladder 92. In some embodiments, a bladder 92 includes a predetermined leak, so
that a continuous current of gas passes through bladder 92 to prevent frost from
accumulating on the door. In the illustrated example, backup plates 36, support beam 34,
and covering 40 are installed on bladder 92 in manner similar to the mounting of those
same items on foam core 32. It should be noted that a combination of foam core 32 and
bladder 92 is well within the scope of the invention. For example, a resilient core for a
door panel could primarily comprise a foam material with a narrow internal or adjacent air
passageway to control frost buildup along certain limited areas that are most susceptible to
frost, such as along the perimeter seals of the door panel.

In the embodiment of Figures 18, 19 and 20, which is similar to that of Figures 4, 5
and 6, foam core 32 is provided with some rigidity along plane 87’ for seal positioning
and/or seal compression by having the perimeter of core 32 supported by a relatively rigid
back-up plate 36’, back-up plate 36", and an upper support beam 34’ (e.g., a channel
similar to support beam 34). In this example, plate 36’ extends from each end of channel
34’ and plate 36" extends across the bottom and partially up along each side of core 32.

To allow core 32 some resilient flexibility during an impact, a moveable coupling
connects plate 36’ to 36”. Such a coupling could assume a variety of structures or
combination of structures including, but not limited to, a pliable bar 100 (e.g., made of a
rubber or flexible plastic) and/or a pin 102. To illustrate two individual embodiments in a
single drawing figure (i.e., Figure 19), bar 100 is shown on the left and pin 102 1s shown
on the right. Bar 100 can be attached to plates 36’ and 36” by an adhesive, a fastener, or
some type of mechanical interlock (e.g., schematically illustrated bar 4 could be a
rectangular tube into which plates 36’ and 36” press-fit). Pin 102 and the flexibility of bar

100 allow plate 36” to rotates relative to plate 36’ in the event that an impact deforms core
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32 appreciably out of coplanar alignment with plane 87’. As with the embodiment of
Figures 4, 5 and 6, core 32 and its perimeter support members are preferably encased by
cover 40.

Although the invention is described with reference to a preferred embodiment, it
should be appreciated by those skilled in the art that various modifications are well within
the scope of the invention. Therefore, the scope of the mvention 1s to be determined by
reference to the claims that follow.

We claim:
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Claims:

1. A door for at least partially covering a doorway 1n a wall and being able to recover
from an impact, comprising:

a resilient core;

a flexible covering that at least partially covers the resilient core to comprise a first
door panel having a relaxed shape disposed along a plane, wherein the first door panel 1s
able to substantially recover its relaxed shape after the impact causes appreciable
distortion 1n the first door panel, and the first door panel is able to transmit 1n a direction
within the plane a compressive load and do so without appreciable distortion to the first
door panel;

an actuation system coupled to the first door panel to render the first door panel
moveable laterally to the doorway between a doorway blocking position and an
unblocking position while inhibiting the first door panel from rotating about a vertical
axis; and

a plurality of backup plates interposed between the resilient core and the flexible
covering, wherein the plurality of backup plates have a rigidity greater than that of the

resilient core and the flexible covering.

2. The door of claim 1, wherein the plurality of backup plates are spaced apart from
each other.
3. The door of claim 1, wherein the plurality of backup plates define a clearance

therebetween that allows a pair of adjacent backup plates to move relative to each other.

4. The door of claim 1, further comprising a replaceable seal secured between a cover

plate and one of the plurality of backup plates.

5. The door of claim 4, wherein the first door panel has a substantially planar face

and the replaceable seal protrudes out of coplanar alignment therewith.

15



CA 02384732 2006-04-12

6. A door for at least partially covering a doorway in a wall and being able to recover
from an 1impact, comprising:

a resilient core;

a flexible covering that at least partially covers the resilient core to comprise a first
door panel having a relaxed shape disposed along a plane, wherein the first door panel is
able to substantially recover its relaxed shape after the impact causes appreciable
distortion in the first door panel, and the first door panel is able to transmit in a direction
within the plane a compressive load and do so without appreciable distortion to the first
door panel;

an actuation system having a carrier coupled to the first door panel to render the
first door panel moveable laterally to the doorway between a doorway blocking position
and an unblocking position while inhibiting the first door panel from rotating about a
vertical axis; and

a support beam coupled to the carrier and interposed between the resilient core and

the flexible covering.

7. A door for at least partially covering a doorway in a wall and being able to recover
from an impact, comprising:

a resilient core;

a flexible covering that at least partially covers the resilient core to comprise a first
door panel having a relaxed shape disposed along a plane, wherein the first door panel is
able to substantially recover its relaxed shape after the impact causes appreciable
distortion in the first dbor panel, and the first door panel is able to transmit in a direction
within the plane a compressive load and do so without appreciable distortion to the first
door panel;

an actuation system coupled to the first door panel to render the first door panel
moveable laterally to the doorway between a doorway blocking position and an
unblocking position while inhibiting the first door panel from rotating about a vertical
axis;

a second door panel coupled to the actuation system and being substantially
parallel with the first door panel and displaced out of coplanar alignment therewith;

a trailing edge seal extending from the first door panel towards the second door

panel; and
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a leading edge seal extending from the second door panel towards the first door

panel, wherein the first door panél and the second door panel both move in a first direction
to close the door such that the trailing edge seal engages the leading edge seal, and
wherein the first door panel and the second door panel both move in a second direction to

open the door such that the trailing edge seal disengages the léading edge seal.

8. A door for at least partially covering a doorway 1n a wall and being able to recover
from an impact that temporarily deforms the door, comprising:

an overhead track adapted to be mounted adjacent the doorway;

a resilient core;

a flexible covering that covers the resilient core to comprise a first door panel
suspended from the overhead track; and

a plurality of backup plates interposed between the resilient core and the flexible
covering, wherein the plurality of backup plates have a rigidity greater than that of the
resilient foam core and the flexible covering, but are moveable relative to eaéh other so
that the resilient foam core, the flexible covering, and the plurality of backup plates being
moveable provides the first door panel with sufficient flexibility and resilience to recover

from the impact.

9. The door of claim 8, wherein the resilient core 1s foam.

10. The door of claim 8, wherein the resilient core is an inflatable bladder.

11.  The door of claim 8, wherein the plurality of backup plates are spaced apart from

each other.

12.  The door of claim 8, further comprising a replaceable seal secured between a cover

plate and one of the plurality of backup plates.

13.  The door of claim 12, wherein the first door panel has a substantially planar face

and the replaceable seal protrudes out of coplanar alignment therewith.
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14. A door for at least partially covering a doorway in a wall and being able to recover
from an impact that terﬁporarily deforms the door, comprising:

an overhead track adapted to be mounted adjacent the doorway;

a resilient core;

a flexible covering that covers the resilient core to comprise a first door panel
suspended from the overhead track;

a plurality of backup plates interposed between the resilient core and the flexible
covering, wherein the plurality of backup plates have a rigidity greater than that of the
resilient core and the flexible covering, but are moveable relative to each other;

a plurality of cover plates moveable relative to each other; and

a replaceable seal secured between the plurality of backup plates and the plurality
of cover plates so that the resilient core, the flexible covering, the plurality of backup
plates being moveable, and the plurality of cover plates being moveable provides the first

door panel with sufficient flexibility and resilience to recover from the impact.

15. The door of claim 14, wherein the plurality of backup plates define a clearance

therebetween that allows a pair of adjacent backup plates to-move relative to each other.

16. A door for at least partially covering a doorway in a wall and being able to recover
from an impact, comprising:

a resilient core;

a flexible covering that at least partially covers the resilient core to comprise a first
door panel having a relaxed shape disposed along a plane, the first door panel being at
least thickness compressible and further being able to substantially recover its relaxed
shape after an impact causes appreciable distortion in the first door panel, the first door
panel being further able to transmit in a direction within the plane a compressive load
having a magnitude below a first threshold without appreciable distortion to the first door
panel;

an actuation system coupled to the first door panel to render the first door panel

moveable laterally to the doorway between a doorway blocking position and an
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unblocking position while inhibiting the first door panel from rotating about a vertical
axis; and

a plurality of backup plates interposed between the resilient core and the flexible
covering, wherein the plurality of backup plates have a rigidity greater than that of the

resilient core and the flexible covering.

17.  The door of claim 16, wherein the plurality of backup plates are spaced apart from

each other.

18.  The door of claim 16, wherein the plurality of backup plates define a clearance

therebetween that allows a pair of adjacent backup plates to move relative to each other.

19.  The door of claim 16, further comprising a replaceable seal secured between a

cover plate and one of the plurality of backup plates.

- 20.  The door of claim 19, wherein the first door panel has a substantially planar tace

and the replaceable seal protrudes out of coplanar alignment therewith.

21. A door for at least partially covering a doorway in a wall and being able to recover
from an impact, comprising:

a resilient core;

a flexible covering that at least partially covers the resilient core to comprise a first
door panel having a relaxed shape disposed along a plane, the first door panel being at
least thickness compressible and further being able to substantially recover its relaxed
shape after an impact causes appreciable distortion in the first door panel, the first door
panel being further ab‘le to transmit in a direction within the plane a compressive load
having a magnitude below a first threshold without appreciable distortion to the first door
panel;

an actuation system coupled to the first door panel to render the first door panel
moveable laterally to the doorway between a doorway blocking position and an

unblocking position while inhibiting the first door panel from rotating about a vertical

axis; and
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a carrier securing the first door panel to the actuation system and a support beam

coupled to the carrier and interposed between the resilient core and the flexible covering.

22. A door for at least partially covering a doorway in a wall and being able to recover
from an impact, comprising:

a resilient core;

a flexible covering that at least partially covers the resilient core to comprise a first
door panel having a relaxed shape disposed along a plane, wherein the first door panel 1s
able to substantially recover its relaxed shape after the impact causes appreciable
distortion in the first door panel, and the first door panel 1s able to transmit 1n a direction
within the plane a compressive load and do so without appreciable distortion to the first
door panel;

an actuation system coupled to the first door panel to render the first door panel
moveable laterally to the doorway between a doorway blocking position and an
unblocking position while inhibiting the first door panel from rotating about a vertical
‘axis; and

at least one backup plate interposed between the resilient core and the tlexible
covering, wherein the at least one backup plate has a rigidity greater than that of the

resilient core and the flexible covering.

23. A door for at least partially covering a doorway and a wall and being able to
recover from an impact comprising:

a resilient core;

a flexible covering that at least partially covers the resilient core to comprise a first
door panel having a relaxed shape disposed along a plane, wherein the first door panel is
able to substantially recover its relaxed shape after the impact causes appreciable
distortion in the first door panel, and the first door panel is able to transmit in a direction
within the plane a compressive load and do so without appreciable distortion to the first

door panel;
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an actuation system coupled to the first door panel to render the first door panel
movable relative to the doorway between a doorway blocking position and unblocking
position while inhibiting the first door panel from rotating about a vertical axis; and

a plurality of adjacent segments interposed between the resilient core and the
tflexible covering, wherein the plurality of adjacent segments have a rigidity greater than

that of the resilient core and the flexible covering.

24.  The door of claim 23, wherein the plurality of adjacent segments are spaced apart

from each other.

25.  'The door of claim 23, wherein the plurality of adjacent segments have a clearance
therebetween that allows an adjacent pair of the adjacent segments to move relative to

each other.

26.  An impactable door, comprising:

a resilient core;

a flexible covering at least partially covering the resilient core;

an actuation system coupled to the door and adapted to move the door laterally;
and '

an articulated assembly comprising a plurality of elongate segments disposed end
to end, wherein the segments articulate relative to one another in response to a door

impact which causes appreciable distortion in the door .

27.  The mmpactable door of claim 26, wherein the articulated assembly is disposed

inside the flexible covering and adjacent the resilient core.

28.  The impactable door of claim 26, wherein the resilient core is comprised of foam.
29.  The impactable door of claim 26, wherein the resilient core is comprised of an
inflatable bladder.
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30. The impacta_blé door of claim 26, wherein each of the segments are substantially

planar in shape.

31.  The impactable door of claim 26, further including an anti-frost mechanism

adapted to deter formation of frost on the door.

32. The impactable door of claim 31, wherein the anti-frost mechanism includes a

mechanism adapted to direct a fluid flow through the door.

33.  The impactable door of claim 32, wherein the resilient core is comprised of foam
and the anti-frost mechanism includes a passageway provided through the foam and

adapted to carry a fluid flow therethrough.

34. The impactable door of claim 33, wherein the resilient core is comprised of an
inflatable bladder configured with a predetermined leakage to allow a fluid flow through

the core.

35.  Animpactable door, comprising:

a resilient core;

a flexible covering at least partially covering the resilient core to define a panel;

an actuation system coupled to the door and adapted to move the panel laterally;
and

an anti-frost mechanism moving with the panel and adapted to deter formation of

frost.
36. The impactable door of claim 35, wherein the resilient core is comprised of foam.

37. The impactable door of claim 36, wherein the anti-frost mechanism is a

passageway extending through the panel and carrying a fluid flow.

38.  The impactable door of claim 35, wherein the resilient core 1s comprised of an air
bladder.
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39.  The impactable door of claim 38, wherein the anti-frost mechanism is configured

with a predetermined leakage to allow a fluid flow through the air bladder.

40. A method of operating an impactable door having at least one panel, comprising:

laterally moving the panel relative to an opening, the panel including a resilient
core, a flexible covering at least partially covering the resilient core, and an anti-frost
mechanism adapted to move with the panel; and

traversing a fluid flow through the anti-frost mechanism to deter formation of frost.

41.  The method of claim 40, further including the steps of providing the resilient core
in the form of foam, providing a passageway through the foam, and directing a fluid flow

through the passageway.
42.  The method of claim 40, further including the steps of providing the resilient core

in the form of a bladder, and configuring the bladder to have a predetermined leakage to

allow a fluid flow through the bladder.
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