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(57) Abrégée/Abstract:
A truck, trailer or other type of vehicle (10) with a pair of swinging door panels (38,40) for' providing access to a rear cargo bay (18)
Includes a hinge seal (34) that closes an air gap (36) between the door panels (38,40) and the side body panels (42, 44) of the
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(57) Abrege(suite)/Abstract(continued):
vehicle when the door is open. The seal (34) Is particularly useful when used In conjunction with a dock shelter at a loading dock.

The hinge seal can be mounted to each of the vehicle's rear door panels and sealingly engage the side body panels as the door
opens, or the seal can be mounted to the side body panel and sealing engage the rear door panel. In either case, the seal provides

substantially no resistance to the operation of the door hinge until just before the door is fully open.
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(57) Abstract: A truck, trailer or other type of vehicle (10) with a pair of swinging door panels (38,40) for’ providing access to a
rear cargo bay (18) includes a hinge seal (34) that closes an air gap (36) between the door panels (38,40) and the side body panels
(42, 44) of the vehicle when the door is open. The seal (34) is particularly useful when used in conjunction with a dock shelter at
a loading dock. The hinge seal can be mounted to each of the vehicle’s rear door panels and sealingly engage the side body panels
as the door opens, or the seal can be mounted to the side body panel and sealing engage the rear door panel. In either case, the seal
provides substantially no resistance to the operation of the door hinge until just before the door is fully open.
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SEAL FOR AN OPEN DOOR OF A VEHICLE
Technical Field

[0001] The present disclosure generally pertains to vehicles that park at loading docks
and more specifically to sealing an air gap between the vehicle's rear door panel and the
vehicle's side body panel when the rear door panel 1s open.

Description of Related Art

[0002] At the back end of trucks, trailers, and other vehicles, there 1s often a pair of
swinging doors that provide access to the vehicle's rear cargo bay. A series of hinges on
the vehicle's two rear vertical edges pivotally attach the door panels to the vehicle's side
body panels. To access the cargo bay, the two door panels are swung outward away from
the rear of the vehicle and temporarily stored against the exterior surface of vehicle's side
body panels.

[0003] To add or remove cargo from the vehicle, the two door panels are swung open,
and the vehicle backs 1nto a loading dock 1n alignment with a doorway of a building.
This, however, can leave a significant gap between the rear of the vehicle and the face of
the building, thereby exposing the interiors of the building and the truck to the outside
environment during loading and unloading. Such gaps can be at least partially sealed by
installing a conventional dock shelter around the perimeter of the doorway:.

[0004] Dock shelters typically have relatively rigid side members that protrude one to
three feet from the outside face of the building. Side members can be made of wood
framework, stiff foam, or other materials. Flexible panels or side curtains are usually
attached to the protruding face of the dock shelter's side members. The side curtains lic
ogenerally parallel to the face of the building, and inner edges of the side curtains extend
into the anticipated path of the truck backing into the dock. As the truck backs into the
dock, the 1nner edges of side curtains sweep across the sides of the truck to provide
sealing between the building and the rear side portions of the truck.

[0005] Since the vehicle's cargo bay should be opened before the vehicle backs into the

dock shelter, the side curtains actually sweep across the two rear door panels, which are
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stored 1n their open position against the side of the vehicle. This, unfortunately, leaves a
narrow vertical gap between each rear door panel and the adjacent side body panel. If
wind blows against the side of the vehicle, the open door panel and the vehicle's side
panel can channel that wind directly into the building, which can produce a very strong,

uncomfortable draft for the dockworkers inside the building.

Summary of the Invention

[0006] In some examples, a seal member 18 interposed between a vehicle's rear door
panel and the vehicle's side body panel to help close a gap therebetween.

[0007] In some examples, the seal 1s attached to the rear door panel and spaced apart
from the side body panel when the door 1s closed.

[0008] In some examples, the seal 1s attached to the side body panel and spaced apart
from the rear door panel when the door 1s closed.

[0009] In some examples, the seal 1s hollow and 1s actuated by a source of pressurized
air associated with a brake system of the vehicle.

[0010] In some examples, the seal 1s contained within a certain maximum width of the
vehicle when the door 1s closed and extends beyond the maximum width when the door 18
open.

[0011] In some examples, the seal provides substantially no resistance to the operation
of the door hinge until just before the door 1s fully open.

[0012] In some examples, the seal 1s squeezed between the rear door panel and the side
body panel to create a squeezing force that contributes at least some sealing force

between the rear door panel and a dock shelter.

Brief Description of the Drawings

[0013] Figure 1 1s a perspective view of a vehicle backing into a loading dock, wherein
the vehicle includes a novel hinge seal.
[0014] Figure 2 1s a perspective view similar to Figure 1 but showing the vehicle

having already backed 1nto the dock.
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[0015] Figure 3 1s a cross-sectional view taken along line 4-4 of Figure 2 but showing
the vehicle's doors in a closed position.

[0016] Figure 4 1s a cross-sectional view taken along line 4-4 of Figure 2.

[0017] Figure 5 1s a cross-sectional view similar to Figure 3 but showing an alternate
example of a hinge seal.

[0018] Figure 6 1s a cross-sectional view similar to Figure 4 but showing the seal of
Figure 5.

[0019] Figure 7 1s a cross-sectional view similar to Figures 3 and 5 but showing
another example of a hinge seal.

[0020] Figure 8 1s a cross-sectional view similar to Figures 4 and 6 but showing the
scal of Figure 7.

[0021] Figure 9 1s a cross-sectional view similar to Figures 3, 5 and 7 but showing yet
another example of a hinge seal.

[0022] Figure 10 1s a cross-sectional view similar to Figures 4, 6 and 8 but showing the
seal of Figure 9.

[0023] Figure 11 1s a perspective view similar to Figure 1 but showing an alternate
example.

[0024] Figure 12 1s a cross-sectional top view similar to Figure 3 but showing the
example of Figure 11.

[0025] Figure 13 1s a cross-sectional top view similar to Figure 4 but showing an
alternate example.

[0026] Figure 14 1s a cross-sectional top view similar to Figure 5 but showing the
example of Figure 11.

[0027] Figure 15 1s a cross-sectional top view similar to Figure 6 but showing an
alternate example.

[0028] Figure 16 1s a cross-sectional top view similar to Figure 7 but showing the
example of Figure 11.

[0029] Figure 17 1s a cross-sectional top view similar to Figure 8 but showing an

alternate example.
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[0030] Figure 18 1s a cross-sectional top view similar to Figure 9 but showing the
example of Figure 11.

[0031] Figure 19 1s a cross-sectional top view similar to Figure 10 but showing an
alternate example.

[0032] Figure 20 1s a cross-sectional top view of another example.

[0033] Figure 21 1s a cross-sectional top view of another example.

[0034] Figure 22 1s a cross-sectional top view of another example.

[0035] Figure 23 1s a cross-sectional top view of another example.

Detailed Description

[0036] Figure 1 shows a vehicle 10, such as a truck or trailer, backing into a dock
shelter 12 of a loading dock 14. Figure 2 shows vehicle 10 having already backed 1nto
dock shelter 12. Dock shelter 12 1s a well-known structure installed around a doorway 16
of a building 26 to help shelter an open rear cargo bay 18 of vehicle 10 as shipping
materials are transferred between vehicle 10 and building 26. A typical dock shelter
includes a header 20 for sealing against the roof of vehicle 10 and a set of flexible side
curtains 22 for scaling the sides. Side curtains 22 can be supported by more rigid side
members 24 that can be attached to building 26. As vehicle 10 backs into the dock, the
inner edges of side curtains 22 sweep across the sides of the vehicle to provide sealing
between building 26 and the rear side portions of vehicle 10. To aid in the loading and
unloading operations, dock 14 may also include a set of bumpers 28 and a dock leveler
30, both of which are well known to those of ordinary skill in the art.

[0037] Referring further to Figures 3 and 4, although dock shelter 12 helps cover an
upper portion and two sides of vehicle 10, and a lip 32 of dock leveler 30 helps seal the
floor of the vehicle's cargo bay, a novel hinge seal 34 1s used for closing a hinge gap 36
between each rear door panel 38 and 40 of vehicle 10 and the vehicle's side body panels
42 and 44. Door panels 38 and 40 provide access to the vehicle's rear cargo bay 18. To
open and close the door, each rear door panel 38 and 40 1s attached to a rear vertical edge
of vehicle 10 via a series of vertically spaced-apart hinges 46 so that door panels 42 and

44 can be swung between a closed position (Fig. 3) and an open position (Fig. 4). Scal 34

_4 -
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may only be needed to close gap 36 when door panels 38 and 40 are at their open position
and vehicle 10 1s backed into a dock shelter, as shown 1n Figure 4. Without seal 34, air
between the rear door panels and the side body panels could blow through the space
between the vertically spaced-apart hinges 46.

[0038] The structure and mounting configuration of scal 34 may vary. In Figures 3 and
4, for 1instance, scal 34 comprises a flexible polymeric tube 48 with a flange 50 for
mounting scal 34 to a rear outer surface 52 of cach door panel 38 and 40. Scal 34 extends
substantially the full height of the door panels. When the door 1s closed, as shown 1n
Figure 3, scals 34 are spaced apart from side body panels 42 and 44. When the door 1s
open, as shown 1n Figure 4, seals 34 engage side body panels 42 and 44 to close gap 36.
As aresult, scal 34 creates no resistance to the operation of hinges 46 until just before the
door 1s fully open.

[0039] When vehicle 10 1s positioned within dock shelter 12 and the door 1s fully open,
as shown 1n Figure 4, side curtain 22 exerts a scaling force 52 against door panel 38,
which squeezes seal 34 between door panel 38 and side body panel 42. The resilience of
scal 34 creates a squeezing reaction force 54 that at least partially opposes sealing force
52.

[0040] With seal 34 attached to door panels 38 and 40, the seals are kept within a
certain maximum width 56 of vehicle 10 when the door 1s closed, as shown 1n Figure 3.
If maximum width 56 1s eight feet (plus a 2-inch margin), a Department of Transportation
may consider vehicle 10 as being within a normal load width, as opposed to being an
extra wide load. When, the door 1s open, as shown in Figure 4, seal 34 may extend
beyond width 56 without creating a problem.

[0041] In a stmilar example, shown 1n Figures 5 and 6, a lip-style seal 58 replaces
tubular seal 34. Secal 58 includes a mounting flange 60 and a sealing lip 62. Flange 60
allows seals 58 to be attached to rear door panels 38 and 40, and lips 62 sealingly engage
side body panels 42 and 44 when the door 1s fully open.

[0042] Alternatively, seals 58 can be installed as shown 1n Figures 7 and 8. In this
case, flange 60 attaches seal 58 to side body panel 42, and lip 62 sealingly engages rear
door panel 38 when the door 1s fully open.

_5
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[0043] The alternate mounting arrangement of Figures 7 and 8 also applies to secal 34
of Figures 3 and 4. Figures 9 and 10, for example, show how secal 34 can be attached to
side body panel 42 and secalingly engage rear door panel 38 when the door 1s fully open.
[0044] Because seal 34 1s hollow, 1t 1s conceivable to close off the ends of the seal 34
so that seal 38 can be selectively pressurized by a source of pressurized fluid 64 supplied
by, for example, a conventional pneumatic brake system 66 of vehicle 10. Alternatively,
scal 34 could be hermetically sealed to contain a permanent charge of compressible gas.
[0045] Because any scal attached to a vehicle will be exposed to harsh conditions as
the vehicle travels from one location to the next, it may be desirable to provide a seal
constructed of a more rigid, wear resistant material or to provide a seal that lays flat
against the vehicle when not 1n use. For example, a flat blade seal may be hingedly
attached to the vehicle such that 1t can selectively pivot between a stored position,
wherein 1t lays substantially flat against a vehicle panel, and an operative position,
wherein 1t projects out from a vehicle panel. A seal of this type may be manually or
automatically actuated.

[0046] For additional sealing, a horizontal seal 68 can be used for closing the gaps that
may exist between a vertical seal (e.g., seals 34 or seal 58) and the upper and lower rear
corners of vehicle 10. Seal 68 1s shown 1n Figures 11 — 19 as being made of resiliently
compressible foam and having a generally trapezoidal shape; however, other shapes and
materials are well within the scope of the invention. Seal 68, for example, could be
rectangular, triangular, or have a shape similar to that of seal 34 or seal 58. Figures 11 —
19 1llustrate how Figures 1, and 2 — 10 would appear upon adding seal 68, wherein Figure
11 corresponds to Figure 1, and Figures 12 — 19 correspond to Figures 3 — 10
respectively.

[0047] Figures 20 and 21 show how scals 34 and 68 do not have to be attached to the
same panel. In Figure 20, for instance, scal 34 1s attached to door panel 38 while secal 68
1s attached to side body panel 42. Seals 34 and 42 are positioned such that when the door
1S open, as shown at the right side of Figure 20, seals 34 and 42 mate to close the gap
between them. The arrangement shown 1n Figure 21 1s similar; however, seal 34 1s

mounted to body panel 42 and seal 68 1s attached to door panel 38.

_6 -



CA 02659833 2009-02-03
WO 2008/021696 PCT/US2007/074562

[0048] In another example, seals 34 and 68 are replaced by a single seal 70 that extends
vertically along the full height of either rear vertical edge of vehicle 10. The cross-
sectional areca of scal 70 can be trapezoidal, rectangular, triangular or any other
appropriate shape. Seal 70 can be attached to side panel 42, as shown 1n Figure 22, or
attached to door panel 38, as shown 1n Figure 23. Seal 70 may be particularly useful for
sealing against a corrugated or ribbed surface.

[0049] Although the invention 1s described with reference to various examples, 1t
should be appreciated by those of ordinary skill in the art that various modifications are
well within the scope of the invention. Therefore, the scope of the invention 1s to be

determined by reference to the following claims.
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We Claim:
1. A sealing system for a vehicle with a hinge that pivotally connects a rear

door panel to a side body panel such that the rear door panel can pivot about a
substantially vertical axis between a closed position where the rear door panel 1s
substantially perpendicular to the side body panel and an open position where the rear
door panel 1s generally parallel to the side body panel, wherein the rear door panel and the
side body panel define a hinge gap when the rear door panel is at the open position, the
sealing system comprising:

a hinge seal adapted to be mounted to at least one of the rear door panel and the
side body panel, such that the hinge secal disengages at least one of the rear door panel and
the side body panel as the rear door panel pivots to the closed position, and the hinge seal
engages both the rear door panel and the side body panel to bridge the hinge gap when the

rear door panel 1s at the open position.

2. The sealing system of claim 1, wherein the hinge seal 1s spaced apart from
the side body panel when the hinge seal 1s attached to the rear door panel and the rear

door panel 1s at the closed position.

3. The sealing system of claim 1, wherein the hinge seal 1s spaced apart from
the rear door panel when the hinge seal 1s attached to the side body panel and the rear

door panel 1s at the closed position.

4, The sealing system of claim 1, wherein the hinge seal 1s adapted to be

connected to a source of pressurized fluid associated with a brake system of the vehicle.

5. The sealing system of claim 1, wherein the hinge seal 1s hollow.

0. A secaling system comprising:
a side body panel of a vehicle;

a rear door panel of the vehicle;
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a hinge that connects the rear door panel to the side body panel such that the rear
door panel can pivot about a substantially vertical axis between a closed position where
the rear door panel 1s substantially perpendicular to the side body panel and an open
position where the rear door panel 1s generally parallel to the side body panel, wherein the
rear door pancl and the side body panel define a hinge gap when the rear door panel 1s at
the open position; and

a hinge seal attached to at least one of the rear door panel and the side body panel,
such that the hinge seal disengages at least one of the rear door panel and the side body
panel as the rear door panel pivots to the closed position, and the hinge seal engages both
the rear door panel and the side body panel to bridge the hinge gap when the rear door

panel 1s at the open position.

7. The secaling system of claim 6, wherein the hinge seal 1s attached to the

rear door panel.

8. The secaling system of claim 6, wherein the hinge seal 1s attached to the
side body panel.
9. The sealing system of claim 6, wherein the hinge seal 1s spaced apart from

the side body panel when the rear door panel 1s at the closed position.

10.  The sealing system of claim 6, wherein the hinge seal 1s spaced apart from

the rear door panel when the rear door panel 1s at the closed position.

11. The sealing system of claim 6, further comprising a source of pressurized

fluid 1n fluid communication with the hinge seal.

12.  The sealing system of claim 11, wherein the vehicle includes a brake

system and the source of pressurized fluid 18 1in fluid communication with the brake

system.
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13. The sealing system of claim 6, wherein the vehicle has a certain maximum
width when the rear door panel 1s at the closed position, the hinge seal lies within the
certain maximum width when the rear door panel 1s at the closed position, and the hinge

seal extends beyond the certain maximum width when the rear door panel 1s at the open

position.
14.  The sealing system of claim 6, wherein the hinge seal 1s hollow.
15. A scaling system for a vehicle that includes a hinge that pivotally connects

a rear door panel to a side body panel such that the rear door panel can pivot about a
substantially vertical axis between a closed position where the rear door panel 18
substantially perpendicular to the side body panel and an open position where the rear
door panel 1s generally parallel to the side body panel, the rear door panel and the side
body panel defining a hinge gap when the rear door panel 1s at the open position, the
vehicle having a certain maximum width when the rear door panel 1s at the closed
position, the sealing system comprising:

a hinge scal adapted to be attached to at least one of the rear door panel and the
side body panel such that the hinge seal helps bridge the hinge gap when the rear door
panel 1s at the open position, wherein the hinge seal extends beyond the certain maximum
width when the rear door panel 1s 1n the open position, and the hinge seal 1s substantially

contained within the certain maximum width when the rear door panel 1s 1n the closed

position.

16.  The sealing system of claim 15, wherein the hinge seal 1s attached to the

rear door panel.

17.  The sealing system of claim 15, wherein the hinge seal 1s spaced apart

from the side body panel when the rear door panel 1s at the closed position.

18. The sealing system of claim 15, further comprising a source of pressurized

fluid in fluid communication with the hinge seal.

_10 -
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19.  The sealing system of claim 18, wherein the vehicle includes a brake
system and the source of pressurized fluid 18 1in fluid communication with the brake

system.

20. A mecthod of sealing a vehicle relative to a dock shelter, wherein the
vehicle includes a rear door panel, a seal member and a side body panel, and the rear door
panel can swing to an open position adjacent to a side body panel of the vehicle, the
method comprising:

exerting a sealing force from the dock shelter against the rear door panel; and

squeezing a seal member between the rear door panel and the side body panel,

thereby creating a squeezing reaction force that at least partially opposes the sealing force.

21. A scaling system for a vehicle that includes a hinge that pivotally connects
a rear door panel to a side body panel such that the rear door panel can pivot about a
substantially vertical axis between a closed position where the rear door panel 1s
substantially perpendicular to the side body panel and an open position where the rear
door panel 1s generally parallel to the side body panel, the rear door panel and the side
body panel defining a hinge gap when the rear door panel 1s at the open position, the
secaling system comprising:

a hinge seal attachable to the rear door panel such that the hinge seal engages the
side body panel when the rear door panel 1s 1n the open position and disengages the side

body panel when the rear door panel 1s not 1n the open position.

22.  The sealing system of claim 21, wherein the hinge seal 1s constrained

against movement relative to the rear door panel.

- 11 -
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