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Water, Dust And Sound Attenuating Barrier And Trim Panel Module
And Method For Assembling Within A Vehicle Door

This invention relates to the formation of a modular trim panel and
water, dust and sound barrier which may be assembled as a combined unit
with a conventional exterior panel component of a vehicle door. The module
is pre-assembled and then may be transported to the door assembly site for
rapid attachment to the vehicle door exterior panel into which other door
components, such as a window, window regulator, lock mechanisms, etc. may
have been installed.

Background Of Invention

A door for a automotive vehicle typically comprises an exterior panel
which is formed of an outer, generally curved, exterior sheet of metal or
plastic. The exterior panel conforms to the exterior surface of the body of the
vehicle. An inner surface is formed on the panel by a metal sheet whose
edges are peripherally secured to the outer sheet. The inner sheet, typically,
is formed with a large ceniral opening for access to a cavity provided between
the sheets within the exterior door panel. A slot is formed at the upper edges
of the two sheets for receiving a sheet of glass. The glass sheet may be
lowered into the cavity between the sheets for opening the window, or it may
be raised upwardly for closing the window. Alternatively, the glass may be
immovably fixed in the window opening with only its lower portion extending
downwardly towards the cavity.

Usually, various door components are positioned within the cavity.
These components may include a window regulator mechanism for manually
raising and lowering the window or, a powered mechanism for raising and
lowering the window by an electrical motor and drive system, and locking
mechanisms for the door, door handle components, side view mirror
attachment and adjustment components, etc.

After the exterior door panel is assembled with its various internal
components, it is common to cover its interior surface that is, the inner sheet
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exposed inner surface, with a trim panel. The trim panel usually is made of
plastic sheet material that is of a size and shape to overlap and cover the
interior surface of the exterior door panel. The trim panel may be formed of a
thermoplastic material or a cloth type of material or a combination of both
materials. Typically, the trim panel is molded or otherwise formed with a
contoured or irregular surface that includes depressions, bosses, curved
areas and other such surface irregularities. Such irregularities are commonly
used for design or appearance purposes or for receiving and accommodating
door components. For example, door components such as interior lock
controls, controls for operating a motor powered raising and lowering
mechanism for the window, radio speakers and arm rests. Usually the
peripheral edge of the trim panel is secured to the interior surface of the door
panel by mechanical fasteners that can be disengaged so that the trim panel
may be manually removed for providing access to the door components
located within the cavity of the exterior door panel or located within the
depressions or spaces formed in the trim panel.

Where the door panel includes a moveable window which may be
raised up or lowered, sealing strips or gaskets are typically used to seal
against the window and prevent water, that is, rain water, wash water or
melted snow, or ice from entering the slot within which the window is
arranged. Such water would otherwise flow into the cavities or spaces in the
exterior door panel or the irim panel. However, such seals or gaskets
sometimes leak because of surface wear or irregularities caused by
movements of the window glass or by weathering due to changes in
temperature and in sunlight. To enable that water to escape from the door, it
is common to provide drain holes at the lower edge of the exterior panel.
However, it is also necessary to protect the trim panel, and the devices
mounted on the trim panel, from water which enters into the door. Hence, it is
common to provide a water barrier between the interior surface of the door
panel and the trim panel outer surface which is adjacent the door panel
interior surface. The water barrier or water shield commonly is formed of a

relatively thin flexible, water impervious, plastic sheet which is cut to the size
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and shape necessary for covering the respective surfaces. Usually the sheet
is adhered to one or both of the adjacent door panels or trim panel surfaces.
Typically, pressure sensitive adhesive is applied upon the peripheral edge
portions of the water shield sheet so that the sheet may be pressed against
and, therefore, adhered to the interior surface of the door panel before the
trim panel is applied over it and secured to the door panel.

Because conventional water shields are formed of large size, flexible
sheet plastic, they are awkward to handle and to apply on a vehicle as the
vehicle moves along an assembly line. The steps of accurately positioning
and fastening the shield upon the interior surface of the door panel take time
and care.

In addition to the water shield or sheet, sound absorbing stuffing is
commonly used within the vehicle door to attenuate noise. Such stuffing is
usually applied within the trim panel. Typically, this stuffing comprises shoddy
cotton or non-woven thick padding which may be cut and shaped into pieces
that fit into the trim panel depressions or spaces or surface irregularities. In
addition, sometimes thicker pieces of foam plastic material may be inserted
within the spaces or depressions in the trim panel. The purpose of the
stuffing is to reduce noise transmission through the door. In some doors,
depending upon the size, shape and quality of the door panel, it may be
desirable to use both the non-woven padding and the thicker foam plastic.
The padding could be used for relatively shallow spaces, for example, an inch
or less in depth and, foam plastic pieces or pre-formed plastic blocks can be
used in deeper spaces or depressions. Positioning the stuffing requires
manual placement. An adhesive material may be used for securing the
stuffing pieces in the proper positions within the trim panel.

It would be desirable to have available a system for rapidly and
conveniently putting together the door panel, the trim panel, the water shield
and the sound attenuating stuffings with minimum labor and in a way that
permits the trim panel and the water shield to be easily removed for access to
the components mounted within the door. Thus, the present invention is
concerned with the provision of a pre-assembled module which contains the
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trim panel and the water shield, and the sound attenuating stuffings which
may, in addition, serve as dust barriers. Also, the invention provides a
simplified way of rapidly attaching the module to the door exterior panel on an
assembly line while permitting later separation of the parts for access to the
interior spaces in the door.

Summary Of Invention
This invention contemplates the provision of an unitary module formed

of an interior door trim panel, a water barrier connected to the panel and
sound attenuating stuffing fitted within the trim panel. The barrier is formed of
a sheet of water resistant plastic material. A bead of pressure sensitive
adhesive is applied upon the exposed face of the sheet. Thus, the module
may be pressed against the interior surface of a previously formed vehicle
door outer panel to adhere the module to the door panel. The barrier sheet
may be secured to the trim by means of mechanical fasteners which also
fasten the trim panel to the exterior panel when the module is pressed into
engagement with the interior surface of the exterior door panel.

Preferably, the barrier sheet is provided with a fold or hinge line so that
the barrier sheet upper portion may be folded inwardly of the vehicle, away
from the exterior door panel, if and when the interior trim panel is removed. In
that event, the barrier sheet has a lower portion which remains in adhesive
engagement with the exterior door panel after the trim panel is removed. That
permits access to the interior of the door panel which conventionally is formed
with a cavity or space within which door components, such as a glass window,
a window raising and lowering mechanism, door locks, etc. are conventionally
mounted.

The module arrangement permits pre-assembly of the module
components at a remote location. The barrier‘component functions to prevent
water from getting to the trim panel and, also, carries the stuffing. Thus,
assembling the barrier upon the trim panel simultaneously positions the sound
attenuating padding and foam plastic pieces within the trim panel and
provides the exposed, adhesive bearing surface for pressure adherence to
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the exterior door panel. In addition, the non-woven, noise attenuating padding
may be formed of a fibrous material which tends to caich or filter fine dust
particles that might enter the door. This protects against fine dust particles
entering the door and then moving around the trim panel into the vehicle
passenger compartment. The assembled module may be stored until needed
and may be transported to the door assembly site.

The exterior door panel may be formed of stamped metal sheets that
are pre-assembled with its door components at a different site. Thus, the
unitary module and the unitary exterior door panel may be brought together
for assembly when and where desired. Such assembly can occur at a
location remote from the final assembly of the vehicle so that the completely
assembled door may be brought to the vehicle assembly line for connection to
the vehicle body. Alternatively, the assembly of the complete door may be
accomplished on the vehicle assembly line or location where the vehicle is
finally assembled. In either event, the pre-assembly of the module
substantially reduces the amount of time needed for assembly of the complete
door. This is particularly useful at the site of a vehicle final assembly line.

An object of this invention is to provide, with minimal time, labor and
expense, a pre-assembled module comprising the interior trim panel, water,
dust and sound barrier, and means for fastening the module to the exterior
sheet metal door panel so that the module may be formed at one site and
accurately and rapidly assembled into the vehicle at a remote assembly site.

A further object of this invention is to provide a water- barrier for
assembly within a vehicle door between the trim panel and the exterior door
panel, which barrier also provides a means for attenuation of sound passing
through the completed door and, to some extent, also provides a dust filter
with the vehicle door.

Still a further object of this invention is to provide a pre-assembled
unitary vehicle door module comprising an interior trim panel and a water and
sound attenuation barrier which may be manually, quickly and easily

assembled within the vehicle door and which may be removable or partially
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removable for providing access to components which may be located within
the vehicle door.

These and other objects and advantages of this invention will be come
apparent upon reading the following description of which the attached
drawings form a part.

Description Of Drawings
Fig. 1 is a schematic, cross-sectional view of a vehicle door with the

trim panel and barrier module mounted upon the exterior door panel.

Fig. 2 is a cross-sectional, schematic view showing the trim panel
separated from and next to the barrier.

Fig. 3 is an enlarged, cross-sectional, schematic, fragmentary view
showing a mechanical fastener on the module positioned to interlock with the
exterior door panel.

Fig. 4 is a schematic, cross-sectional, perspective view showing the
trim panel, the barrier sheet, the sound attenuation filler material and the
exterior door panel separated.

Fig. 5 is a cross-sectional, schematic, perspective view illustrating the
barrier sheet aligned for mounting upon the interior surface of the door panel
and with the sound attenuating material shown separated from the sheet.

Fig. 6 is an elevational view, to a reduced scale, of the outer face of
the barrier sheet.

Fig. 7 is an elevational view, to a reduced scale, of the inner face of the
barrier sheet with the sound attenuation material mounted thereon.

Fig. 8 is a cross-sectional, schematic view of a disassembled door with
the trim panel moved towards the interior of the vehicle and disconnected
from the exterior door panel and the barrier upper portion bent away from the
interior surface of the door panel to provide access to the space within the
exterior door panel.



WO 2004/016918 PCT/US2002/020856

10

15

20

25

30

Detailed Description
A representative or typical vehicle door 10 is illustrated in schematic,

cross-section in Fig. 1. A door is formed of an exterior, metal door panel 11
made of an outer shell 12 which forms the exterior surface of the vehicle door,
and an interior shell 13, formed of stamped sheet metal and secured to the
outer shell. Typically, the outer shell and inner shell of the door panel are
fastened together by crimping the edge of the outer shell around the inner
shell edge and welding the two together to form a seam 14. Thus, the inner
shell 13 forms an interior surface for the metal door panel. The seam or
connection 14 between the two shells is shown schematically in Fig. 4. When
the two shells are secured together, a cavity 15 is provided between them.
The upper edge of the cavity is gapped to form an upper edge slot 16 whose
side edges are covered with suitable resilient edge beads 17. A glass sheet
18 fits within the slot. Typically the glass sheet is arranged to slide up and
down within the slot in response io a mechanical or mechanical-electrical
mechanism (not shown) located within the cavity 15. The description given
above in general applies to a typical automotive vehicle door.

Since it is possible for water to seep into the cavity 15, around the
glass sheet through the slot 16, it is common to provide drain or weep holes
19 at the lower edge of the exterior door panel. This schematically shows a
conventional construction.

Typically, an interior trim panel 20 is arranged on the interior surface of
the door panel. Conventionally, trim panels are made of either a molded, or
thermoformed, plastic sheet or a composite plastic and cloth material or even
a plastic or wood or metal sheet covered with cloth material. Thus, the interior
trim panel 20 is shown schematically.

Normally, the trim panel has an outer surface 21 which is the surface
that faces towards the outside of the vehicle. In addition, its inner surface 22,
which is the surface that faces towards the interior of the vehicle, is exposed
and carries upon it some parts of the operating mechanism (not shown) for
the door. For example, door lock control switches and vehicle window
regulator control switches, for raising and lowering the window, and door



WO 2004/016918 PCT/US2002/020856

10

15

20

25

30

opening handles may be mounted on the inner surface 22, while other
portions of those components may be mounted upon the outer surface 21.

The trim panel typically is provided with irregular surfaces which have
bends, depressions 23 and 23a and at least one opening 24 for the mounting
of the door controls. The irregularity of the surfaces 21 and 22 vary from
vehicle to vehicle.

The trim panel is normally connected to the inner surface of the exterior
door panel, that is, to the inner surface formed by the shell 13. For that
purpose, mechanical fasteners are typically used. Thus, fastener members
25 are schematically illustrated. These may be in the form of so called
“Christmas Tree” fasteners which consist of a stud portion having a'head 25a
fitted within a molded boss 26 formed on the outer surface of the trim panel,
and springy leg extensions 27 which fit into cooperating fastener holes 28 in
the shell 13. The irregularities and bends and depressions in the interior trim
provide an interior cavity or space 29 for holding mechanical controls or door
mounted devices, such as radio speakers, locks or window switches and the
like.

Because water may seep into the interior of the door, it is desirable to
shield the irim panel from the water. The trim panel, particularly if it is
provided with cloth portions, may be vuinerable to water. Moreover, the water
may seep into the vehicle. Therefore, it is conventional to utilize a water
shield which is arranged between the trim panel and the exterior door panel.
The water shield, which is also referred to as a barrier panel 35, is formed of a
semi-rigid or flexible plastic sheet 36, preferably made of a water impervious
thermoplastic, heat resistant material. The particular material may be
selected by those skilled in the art as commercially available types of material
suitable for this purpose are known.

The barrier panel sheet 36 has an outer face 37 which is arranged
toward the exterior door panel, and in an inner face 38 which is arranged
towards the trim panel. The sheet may be provided with holes 39 through
which the mechanical fasteners 25 extend for engaging with the holes 28 in
the exterior door panel. The barrier panel sheet is also provided with a
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weakened or indented bend or fold line 40 which serves as a hinge for
bending the upper sheet portion 41 downwardly out of the plane of the lower
portion 42 of the sheet. Also, pockets or depressions 43 may be formed in
the sheet for enveloping portions of devices installed in the interior door 20
panel.

The barrier panel sheet 36 is initially assembled and fastened to the
trim panel by the fastener members 25 which extend through the fastener
receiving holes 39 formed at the appropriate locations in the sheet. Thus, the
trim panel and the barrier panel 35, together, form a unitary module which
may be assembled at a particular location and then transported to a different
location for assembly, as a unit, to the exterior door panel which, by that time,
may have its respective hardware, glass, inserted elements, etc., installed
within its cavity.

To install or assemble the module upon the exterior door panel, the
outer face of the barrier sheet 36 is provided with a substantially continuous,
pressure sensitive adhesive stripe or bead 45. In addition, individual spots or
dabs of adhesive 46 is applied upon the upper edge of the upper part 41 of
the sheet. The adhesive stripe and the spots may be covered with a strip of
release paper to protect them from adhering to other surfaces until the sheet
is ready to be applied against the exterior door panel. At that time the release
paper may be manually removed to expose the adhesive spots and adhesive
stripe for adhering to the door panel interior surface 13.

The sheet 36 is provided, on its inner surface, with sound attenuating
material which will be located between the sheet and the outer surface of the
interior trim panel. The sound attenuating material may vary in size, shape
and nature of material. Thus, the material is schematically indicated as lower -
strips of compressible foam plastic 48, upper pieces or strips 49 which may be
a single strip or several strips arranged adjacent each other, and separate
blocks of foam plastic 50 which may be located in places where the
depressions in the surface of the trim panel are substantial, for example,
several inches deep. These blocks 50 may be located upon the inner surface
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38 of the sheet, along with the strips 48 and pieces 49, and may be
adhesively bonded to the sheet.

In addition, a thick pad or layer of non-woven padding material 51 may
be arranged upon and adhesively bonded to the inner surface 38 of the sheet
36. Preferably, the pad would be thick enough, for example, one inch in
thickness, to accommodate to the more shallow, for example, one inch or less
deep, depressions or irregularities of the outer surface of the trim panel.
Where appropriate, portions of the pad or layer are compressed, as shown at
52 to overlay trim mounted components or pockets 43 formed in the sheet 36,
to accommodate items that are positioned within the trim panel. Such items
may include radio loud speakers or window control members, etc., or the
foam plastic filler blocks 50. Also, slits 53 may be cut in the sheet 36, where
needed for the passage of wires or other parts of the components arranged
within the outer door panel.

The non-woven padding material, which is a conventional type of
material used for sound insulation within various portions of an automotive
vehicle, such as on the interior surface of the vehicle hood or trunk lid or
within the headliner, etc., is formed of intertwined natural or synthetic fibers
which make a thick padding. That padding serves to attenuate sound or
noise. In addition, the padding also serves as a dust filter within the vehicle
door. Fine dust particles which sometimes enter the interior of a door would
be enirapped in the padding. That protects the different mechanical and
electrical components positioned within the door and traps dust to keep the
interior of the vehicle clean.

As can be seen, the trim panel and the sheet, upon whose inner
surface the padding or layer of non-woven material and the strips of foam
plastic and the foam plastic blocks are attached, form the complete pre-
assembled module. The module also may contain the various units of
electrical or mechanical items that are normally arranged within the trim panel.
In addition, a water divertor bead 54 that extends outwardly of the sheet 36,
may be formed upon the outer surface 37 of the sheet to deflect water
moisture that may seep into the door through the window slot. For that

10
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purpose, the end portions 55 of the adhesive stripe 45 may be bent around to
likewise form moisture directing beads on the outer surface of the sheet. The
bent end portions 55 also better secure the sheet 36 to the outer door panel.

Preferably the padding and the foam plastic material, which may be
made of commonly available foam plastic such as polyurethane or the like,
are resiliently compressible. Thus, when the module is manually pressed
against the interior surface of the exterior door panel for adhering the module
to the interior surface, the foam plastic and the padding become resiliently
compressed between the trim panel 28 and the sheet 35. Thus, they exert a
force against the inner surface 38 of the sheet. That force presses the stripe
of adhesive 42 and the adhesive dab 46 against the interior surface of the
door panel. Hence, the module is securely fastened to the door panel by the
stripe of adhesive, the dabs of adhesive along the upper edge of the sheet
and the mechanical fasteners 25.

In the event that it is necessary to have access to the interior of the
door, such as to service the elements mounted therein or to replace broken
glass, the trim panel may be removed, by manually pulling it away from the
exterior door panel. For this purpose a screw driver or similar tool may be
inserted between the edges of the barrier panel and the exterior door panel to
pry them apart. When the fasteners are released from the cooperating holes
in the exterior door panel and the irim panel is pulled inwardly of the exterior
door panel, the barrier sheet will still remain over and upon the interior surface
of the door panel due to the adhesive connection. Then, the service
mechanic may manually pull the upper portion 41 of the sheet 36 inwardly of
the vehicle to bend it down along the hinge bend line 40, as illustrated in Fig.
8. The bent adhesive bead end portions help to prevent the force of folding
the sheet upper portion 41 from also continuing downwardly to pull the
adhesive bead 45 free from the interior surface of the outer door panel.

Folding the sheet upper portion downwardly permits access to the
cavity of the exterior door panel, while still leaving the rest of the barrier panel
in place. After access is no longer needed, the upper portion of the barrier
panel may be swung upwardly so that its spots or dabs of adhesive re-engage

11
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replaced by inserting the fastener members through the holes in the barrier
sheet and through the interior surface of the door panel.

The assembly of the complete door on a vehicle assembly line can be
accomplished by pre-assembling the module comprising the interior trim panel
and barrier sheet with the sound attenuating material and, with the various
elements normally mounted within the trim panel. Similarly, the external door
panel with the glass and various devices located in that panel, may be pre-
assembled. Later, the module may be rapidly assembled upon the exterior
door panel by simply pressing it against the interior surface of the door panel
so that the adhesive on the barrier sheet engages and secures the module to
the door panel while the fastener members simultaneously engage the
cooperating fastener holes for mechanically fastening the module to the door
panel. This permits fast assembly and eliminates the relatively difficult task of
manually positioning and fastening a water shield panel in its precisely
required location within the door. The module arrangement automatically
positions the water shield--sound attenuating barrier panel correctly for
assembly without separate measurement or manual attempts to accurately
locate the parts for fitting together during assembly.

This invention may be further developed within the scope of the
following claims. Accordingly, it is desired that the foregoing description be
read as merely descriptive of an operative embodiment of this invention and
not in a strictly limiting sense. Having fully described an operative, preferred
embodiment, | now claim:

12



WO 2004/016918 PCT/US2002/020856

10

15

20

25

30

CLAIMS

1. A method of assembling a water and sound attenuation shield
within a vehicle door formed of an exterior, rigid door panel having an exterior
surface and a spaced apart interior surface and an inner trim panel which
covers, and has an outer face that overlaps, the interior surface of the door
panel, comprising the steps of:

forming a sheet of water repellant material, with the sheet
having an inner and outer face, to a size and shape to overlap and to fit
between the door panel interior surface and the trim panel outer face;

providing a pressure sensitive adhesive material upon the outer
face of the sheet;

attaching the sheet to the trim panel with the sheet inner face
adjacent the trim panel outer face to form a module;

pressing the module against the interior surface of the door
panel to engage the adhesive material on the sheet outer face against the
interior surface of the door panel for connecting the module to the door panel;

and additionally connecting the trim panel to the door panel by
mechanical fasteners adapted to be disconnected so that the trim panel being
adapted to be removed from the door panel when desired while leaving the
sheet still connected to the door panel.

2. A method as defined in Claim 1, and including attaching a
relatively thick layer of sound attenuating material upon the inner face of the
sheet so that the layer is arranged between the sheet and the trim panel when
the sheet is attached to the trim panel.

3. A method as defined in Claim 1, and forming depressions and
irreguiarities in the trim panel;

bonding a thick layer of a sound attenuating material, at least a
portion of which is relatively compressible resiliently, upon the inner face of
the sheet for fitting the layer within the depressions and irregularities of the
trim panel;

whereby the layer forms a sound attenuating barrier and the
resilient portion thereof normally exerts a force to press the adhesive located

13
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upon the outer face of the sheet against the interior surface of the door panel
when the module is fastened thereto.

4. A method as defined in Claim 1, and including forming the sheet
into an upper portion and a lower portion by providing a weakened hinge line
in the sheet so that the upper portion being adapted to bend about the hinge
line;

providing a smaller amount of adhesive on the sheet upper
portion as compared to the sheet lower portion, for engaging the interior
surface of the door panel;

the sheet upper portion being more easily disengaged from the
door panel interior surface manually;

whereby after the module is assembled to the door panel, the
trim panel being adapted to be removed from the door panel when desired
and the sheet upper portion being adapted to be manually disengaged from
the interior surface of the door panel by manually pulling it to release the
adhesive thereon and adapted to be bent downwardly for exposing and
providing access to the space between the door panel exterior and interior
surfaces.

5. A vehicle door interior module formed of an assembled, interior
trim panel and a water and sound barrier sheet for mounting upon the interior
surface of a rigid vehicle door exterior panel that is formed with an exterior
surface and an interior surface, comprising:

an interior trim panel having an inner face and an outer face
shaped to cover, with its outer face adjacent to, the interior surface of the
vehicle door panel;

a semi-rigid, substantially flat barrier sheet adapted to be
normally arranged between the trim panel and the door panel interior surface,
said sheet having an inner face overlapping the outer face of said trim panel,
and an outer face shaped to overlap and cover the interior surface of the door
panel;

a layer of a water resistant and sound attenuation material
secured to the inner face of the sheet;
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fastening members securing the sheet and the trim panel
together, with said layer arranged between the sheet and the trim panel;

a pressure sensitive adhesive arranged upon the outer face of
the sheet;

whereby the module being adapted to be manually applied upon
the rigid vehicle door exterior panel for assembling a vehicle door by
positioning the module relative to the interior surface of, and pressing the
module against, the rigid vehicle door exterior panel for adhering the sheet,
with the trim panel, to the rigid vehicle door exterior panel.

6. A vehicle door interior module as defined in Claim 5, and said
trim panel having irregularly located depressions and raised portions to form
space areas between the sheet and the trim panel;

and said layer being arranged to fit within said space areas.

7. A vehicle door interior module as defined in Claim 6, including at
least a portion of said layer being resiliently compressible between the trim
panel and sheet;

whereby the resiliently compressible portions of the layer
continually press the sheet, and thereby, the adhesive located upon the outer
surface of the sheet, against the interior surface of the door panel when the
module is assembled thereto and the trim panel is mechanically fastened
thereto.

8. A construction as defined in Claim 7, and including mechanical
fastening members arranged to releasably connect the sheet to the trim panel
and for engaging cooperating fastening elements formed on the door panel for
connecting the trim panel to the door panel interior surface when the module
is pressed against the door panel.

9. A construction as defined in Claim 6 and said sheet having a
bend line formed across it to form the sheet into an upper portion and a lower
portion, whereby the upper portion being adapted to be bent away from the
lower portion and the door panel interior surface when desired by manually
releasing the adhesive material securing the sheet upper portion to the door
panel interior surface.
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10. A construction as defined in Claim 9, and wherein an amount of
the adhesive securing the lower portion of the sheet to the exterior surface of
the door panel is considerably greater than an amount of adhesive securing
the upper portion to the door panel interior surface so that the upper portion
being adapted to be manually pulled free of the door panel exterior surface
without simultaneously pulling the lower portion free therefrom and, thereby,
to gain access to the door panel area which would otherwise been covered by
the sheet upper portion.

11. A construction as defined in Claim 9 and wherein the sheet has
a lower portion and an upper portion divided by a weakened hinge line, so
that the upper portion adapted to be bent relative to the lower portion;

and with the adhesive applied in a substantially continuous line
along the peripheral edge of the lower portion for engaging the door panel
interior surface, and in isolated spots along the peripheral edge of the upper
portion of the sheet, so that the upper portion may be manually, relatively
easily pulled apart from the vehicle door panel interior surface and bent
downwardly while the lower portion remains adhesively secured to the door
panel.

12. A water and sound attenuation barrier for installation within the
interior of a vehicle door having an exterior door panel formed within an
interior and exterior surface, and a trim panel having an outer surface shaped
to overlap and cover the interior surface of the exterior door panel,
comprising:

a semi-rigid barrier sheet adapted to fit between the trim panel
and the door panel interior surface and shaped to cover at least a portion of
the trim panel outer surface, with the barrier sheet having an inner face and
an outer face;

said sheet outer face being adapted to contact the interior
surface of the door panel, and the sheet inner face being adapted to be
arranged face to face with the trim panel exterior surface;

said sheet being formed of a water resistant material and having
a layer of a water resistant and sound attenuation material affixed upon the
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inner face of the sheet for engaging and conforming to the outer surface of the
trim panel;

and pressure sensitive adhesive material applied upon the outer
face of the sheet for adhesively engaging the interior surface of the door
panel.

13. A water and sound attenuation barrier as set forth in Claim 12
and said layer material being formed of a non-woven fabric padding shaped to
fit within depressions and irregularities formed in the outer surface of the trim
panel for attenuating sound through the trim panel.

14. A water and sound attenuation barrier as defined Claim 12, and
including connector members formed on the barrier for interconnecting the
barrier to the trim panel so as to form a barrier and trim panel unitary module
adapted to be stored and handled as a unit and applied together upon the
interior surface of a door panel by pressing the module against the interior
surface of the door panel so as to adhesively bond the module thereto.

15. A water and sound atienuating barriers as defined in Claim 14,
and said layers being shaped to fit into and to substantially fill irregularities
and depressions formed in the outer surface of the trim panel and for
providing a sound attenuating filling between the barrier and the irim panel.

16. A construction as defined in Claim 15, and at least a portion of
the material forming said layer being resilient under compression;

and said connector members normally connecting the barrier to
the trim panel and, in addition, connecting the module trim panel to the interior
surface of the door panel, whereby the layer tends to press the interior of the
sheet and the adhesive material thereon against the interior surface of the
door panel when the module is secured to the door panel.

17



PCT/US2002/020856

WO 2004/016918

13

FIG-2

2
T™—48

20

\Y
QA

M <

— -~
(/ )

AN AR, T g ML

S5

A\

22

13



WO 2004/016918 PCT/US2002/020856

2/3




WO 2004/016918 PCT/US2002/020856




INTERNATIONAL SEARCH REPORT International application No.

PCT/US02/20856
A. CLASSIFICATION OF SUBJECT MATTER
IPC(7) :  FOIN 5/00, 5/02; B60J 5/00
USCL : 181/211; 296/146.7, 146.5, 39.1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
U.S. : 181/211, 210; 296/146.7, 146.5, 39.1

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
NONE

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
NONE

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 6,197,403 B1 (BROWN et al) 06 March 2001(06.03.2001), figures 1, 4, 5; column 3, 1-16
line 58 - column 10, line 21.
Y US 5,584,144 A (HISANO) 17 December 1996 (17.12.1996), figures 1A-2; column 2, 1-16
line 39 - column 4, line 6.
Y US 5,456,513 A (SCHMIDT) 10 October 1995 (10.10.1995), figures 1-8e; column 3, line 1-16
' 40 - column 6, line 32.
Y US 5,322,722 A (ROZENBERG) 21 June 1994 (21.06.1994), figures 1-11; column 5, line 1-16

3 - column 7, line 20.

D Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “1” later document published after the interational filing date or priority
date and not in conflict with the application but cited to understand the
“A”  document defining the gencral state of the art which is not considered to be principle or theory underlying the invention
of particular relevance
“Xn document of particular relevance; the claimed invention cannot be
“E" earlier application or patent published on or after the international filing date considered novel or cannot be considered to involve an inventive step
when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or which is cited to
establish the publication date of another citation or other special reason (as “yn document of particular relevance; the claimed invention cannot be
specified) considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
“O"  document referring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art
“P"™  document published prior to the international filing date but later than the “&" document member of the same patent family
priority date claimed
Date of the actual completion of the international search Date of mailing (éthj Rtﬁnafmlgearch report
03 September 2002 (03.09.2002) 0
Name and mailing address of the ISA/US Authorized officer
Commissioner of Patents and Trademarks .
Box PCT Edgardo SanMartin
Washington, D.C. 20231
Facsimile No. (703) 305-3230 Telephone No. (703) 308-0956 Qp @ W
s L. 0 2
L=

Form PCT/ISA/210 (second sheet) (July 1998)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

