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(57) A dash mat (10) for blocking the transfer of sound
from the vehicle engine compartment, through the
firewall, and into the passenger compartment. The dash
mat (10) comprising a planar sheet (12) having a pair of
opposed doors (14, 15) aligned with an opening 1n the
firewall through which passes a vehicle accessory. The
doors move between an open position, where the vehicle
accessory can be passed through, and a closed position,
where the doors (14, 15) seal the vehicle accessory
relative to the planar sheet (12).
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(87) Abstract

A dash mat (10) for blocking the
transfer of sound from the vehicle engine
compartment, through the firewall, and
Into the passenger compartment. The dash
mat (10) comprising a planar sheet (12)
having a pair of opposed doors (14, 15)
aligned with an opening in the firewall
| through which passes a vehicle accessory.
The doors move between an open position,
where the vehicle accessory can be passed
through, and a closed position, where the
doors (14, 15) seal the vehicle accessory
relative to the planar sheet (12).
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MAT WITH INTEGRALLY MOLDED DOOR

BACKGROUND OF THE INVENTION

CROSS REFERENCE

This invention claims the benefit of U.S. Provisional Application Senal No.
60/051,690, filed 7/3/97 and U.S. Provisional Application Serial No. 60/035,954 filed

1/17/97.

Field of the Invention

This invention relates to sound barrier mats and, more particularly, to
dash mats for vehicles having integrally molded hinged doors for installing vehicle

accessories.

Description of the Related Art

In most contemporary automobiles, a steel firewall separates the engine
compartment from the passenger compartment. To reduce the transmission of sound

from the engine compartment through the firewall and into the passenger

~ compartment, a sound barrier mat (otherwise known as a dash mat) 1s typically

molded of an elastomeric material. The dash mat is mounted to and substantially
overlies the firewall such that an outer surface of the mat is in contact with a bottom
surface of the vehicle carpet and extends beyond the carpet to an upper portion of the
firewall behind the instrument panel. The dash mat is typically spaced from the
firewall by an absorber layer that is usually constructed of an open cell foam or
fiberglass matenal.

Multiple apertures are formed in the dash mat for receiving a
corresponding number of mounting studs that project from the firewall for securing
the dash mat thereto. Other apertures in the dash mat are aligned with openings 1n the
firewall for the passage of cable guides, wiring harnesses, steering columns, accessory
mounts, and so on. Certain vehicle accessories are typically mounted before dash mat
installation while other accessories are mounted thereafter. The 1installation of a

wiring harness that extends through an aperture in the dash mat is normally a difficult

task. A typical vehicle wiring harness includes several wires wrapped together to
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form a cable. One or more of the wires may terminate in an electrical plug that is
larger than the diameter of the cable, and several electrical plugs may be provided in a
single wiring harness. Since the dash mat is designed to insulate the passenger
compartment from the engine compartment, the wiring harness aperture in the dash
mat must be sized to fit snugly around the cable. However, since the electrical plugs
are larger than the diameter of the cable, it 1s difficult to install the plugs through the
wiring harness aperture without damaging the dash mat, the plugs, or the electrical
connection between the wires and plugs. To avoid possible damage, a slit typically
extends from an edge of the dash mat to the wiring harness aperture. Although the slit

facilitates installation of the wiring harness, the aperture and slit impair the sound

reduction qualities of the dash mat.
SUMMARY OF THE INVENTION

The invention is a dash mat for a motor vehicle comprising an engine
compartment and a passenger compartment, which are separated by a firewall having
at least one opening through which a vehicle accessory can pass. The dash mat blocks
the transfer of sound from the engine compartment through the firewall and into the
passenger compartment.

The dash mat according to the invention comprises a planar sheet
adapted to be mounted to the firewall and has at least one accessory opening that is
aligned with an opening in the firewall when the planar sheet is mounted to the
firewall. The dash mat further includes at least one door having opposing sides, with
one side movably mounted to the planar sheet and the other side having a portion
adapted to conform to a portion of the vehicle accessory. The door is movable
between an open position, in which the vehicle accessory can pass through the planar
sheet, and a closed position, in which the at least one door is adapted to generally
conform to a portion of the vehicle accessory to at least partially seal a vehicle
accessory relative to the planar sheet.

Preferably, the dash mat comprises a pair of opposing doors movably

mounted to the planar sheet for movement between an open position in which the
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vehicle accessory can pass through the planar sheet and a closed position in which the
doors are adapted to generally and snugly encircle the vehicle accessory to seal the
vehicle accessory relative to the planar sheet. Each door of the door pair has opposing
first and second side edges, each first edge being hingedly mounted to the planar

5  sheet, and each second edge having at least a portion thereof adapted to conform to at
least a portion of the vehicle accessory when the doors are closed. Additionally, each
door can comprise a collar extending from the second edge of the door and each collar
defines the portion of the second edge adapted to conform to at least a portion of the
vehicle accessory.

10 The dash mat according to the invention can also comprise a releasable
fastener for securing the two doors together in the closed position. Preferably, the
releasable fastener comprises a clip mounted to one door and a hook mounted to the

- other door and received within the clip when the doors are closed. In one
embodiment, the hook is V-shaped having a t1ip from which extends diverging

15 opposing sides, which terminate in spaced rear edges. The clip 1s C-shaped with
resilient catches that overlie the rear edges of the hook to secure the doors together 1n
the closed position. In a second embodiment, the hook is crescent shaped and the clip
is D-shaped, defining an opening in which the crescent shaped hook is received and

overlies the straight portion of the D-shaped hook to secure the doors together.
20 BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described with reference to the drawings
in which:
FIG. 1 is a perspective view of a portion of a vehicle dash mat assembly

having a pair of integrally molded doors locked 1n the closed position according to the

25 1mvention;

FIG. 2 is a top, plan view of the integrally molded doors of FIG. 1;

FIG. 3 is a cross-sectional view of a portion of the doors in a partially

open position and an integral fastener assembly taken along line 3-3 of FIG. 2;

——— Al A
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FIG. 4 1s a cross-sectional view similar to FIG. 3 with the doors in a
closed and locked position;
FIG. 5 1s a side-elevational view of a second embodiment of the
invention showing the integrally molded doors in a partially open position;
FIG. 6 1s a side-elevational view similar to FIG. 5 of the second
embodiment of the invention showing the doors in closed and locked positions; and
FIG. 7 1s a top, plan view of the integrally molded doors of FIG. 5 in a

closed and locked position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reterring now to FIGS. 1-4, a dash mat 10 includes a planar sheet 12
with a pair of integrally molded doors 14, 15 and an absorber layer 18 attached to an
inner surface 19 of the planar sheet 12. Preferably, the planar sheet 12 is formed of a
filled elastomeric moldable polymer, such as elastomeric polypropylene, for example.
The dash mat 10 is attached to the firewall 17 of a vehicle, from the passenger
compartment side, and serves as a sound barrier layer to reduce the transmission of
sound from the engine compartment through the firewall and into the passenger
compartment of a vehicle. An outer surface 16 of the planar sheet 12 typically faces
the underside of a vehicle carpet (not shown) and extends past the carpet behind the
instrument panel. The inner surface 19 of the planar sheet 12 typically faces the
firewall and can include the absorber layer 18 such that the planar sheet 12 is spaced
from the firewall a distance equal to the thickness.of the absorber layer. Although not
shown, the doors 14, 15 can also include an absorber layer.

The doors 14, 15 have a cross-sectional shape that conforms to the shape
of the vehicle accessory. As illustrated, the doors 14, 15 are preferably half dome-
shaped and form a full dome when the doors abut each other along a seam line 22 in
the closed position. A half-collar 20 is integral with and extends upwardly from each

door 14, 15. The half-collars 20 form an opening 21 in the planar sheet 12 when the

doors are in the closed position. The half-collars 20 and opening 21 are adapted to

recerve electrical cable 23, as represented by dashed line in FIG. 1, steering column
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shafts, actuator shafts, etc., depending on the size of the collars and opening and the
location on the dash mat. Several pairs of collars with their associated doors can be
provided at different locations on the dash mat for accommodating various vehicle

accessories.

A spacer wall 24 is integrally molded with the planar sheet 12 and
extends outwardly from the outer surface 16 and inwardly from the inner surface 19
(FIGS. 4 and 5) to form a box-like enclosure. A lower edge 25 of the wall 24 1s
adapted to abut the firewall 17 when the planar sheet 12 is installed in the vehicle.
The doors 14 and 15 are integrally formed with first and second living hinges 26 and
28 at outer opposed edges of the wall 24 so that the doors are spaced from the surface
16 a predetermined distance and rotate with respect to the wall 24. The hinges 26 and
28 are formed by cutting or molding a groove or slot on the outer surface of the wall
24. In this manner, the doors 14 and 15 can rotate outwardly about the living hinge 22
and are prevented from rotating past the closed position when the doors contact each
other. The height of the wall 24 can be varied to adjust the spacing between the doors

and the surface 16.

A snap fastener assembly 30 projects upwardly from the doors 14, 15 on
opposite sides of the half-collars 20. The assembly 30 includes a C-shaped clip 32

that is formed integrally with the door 14 and extends upwardly therefrom and a
crescent-shaped hook 33 that is formed integrally with the door 15 and extends
upwardly therefrom. A reinforcing rib 34 is formed with a closed rear portion 36 of
the clip 32 and the door 14 to resist forces generated when the fastener assembly 1s
opened and closed. The clip 32 includes a pair of spaced catches 38 that project
beyond an upper edge 40 (FIG. 3) of the door 14 to engage and substantially surround
the hook 33 when the doors are in the closed position. The legs of the C-shaped clip
32 flex sufficiently when the hook 33 is forced between the legs as the doors 14, 15
are closed so that the hook 33 is received in the clip 32 1n a snap-fit engagement.

Each of the catches 38 has a diverging camming surface 39 which forms an undercut

shoulder 41. The camming surfaces 39 ride along the hook 33 to spread the catches as

the clips are forced onto the hooks 33 until the undercut shoulders 41 snap over the
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edges of the hooks 33 as illustrated in FIG. 2. Once snapped onto the hooks 33, the

clips 32 are resistant to separation to thereby keep the doors in a closed position.
Although a particular fastening arrangement has been described, it is to be understood
that other fasteners, either molded with the dash mat and doors, or formed separately,
can be used.

Referring now to FIGS. 5-7, which illustrate a second embodiment of a
dash mat 10' includes a planar sheet 12' with a pair of integrally molded doors 14', 15'.
Preferably, the planar sheet 12’ is formed of a filled elastomeric moldable polymer,
such as elastomeric polypropylene. The dash mat 10' is attached to the firewall (not
shown) of a vehicle from the passenger compartment side and serves as a sound
barrier layer to reduce the transmission of sound from the engine compartment
through the firewall and into the passenger compartment of a vehicle. An outer
surface 16’ of the planar sheet 12' typically faces the underside of a vehicle carpet (not
shown) and extends past the carpet behind the instrument panel. The inner surface 19"
of the planar sheet 12' typically faces the firewall, and can include the absorber layer
(not shown) such that the planar sheet 12' is spaced from the firewall a distance equal
to the thickness of the absorber layer. Although not shown, the doors 14', 15' can also
include an absorber layer.

The doors 14', 15' are preferably half dome-shaped and form a full dome
when the doors abut each other along a seam line 22' in the closed position. A half-
collar 20' is integral with and extends upwardly from each door 14', 15'. The half-
collars 20' form an opening 60 in the planar sheet 12' when the doors are in the closed
position as shown in FIG. 7. The half-collars 20’ and opening 60 are adapted to
receive electrical cable, steering column shafts, actuator shafts, etc., depending on the
size of the collars and opening and the location on the dash mat. Several pairs of
collars with their associated doors can be provided at different locations on the dash
mat for accommodating various vehicle accessories.

The doors 14" and 15' are integrally formed with first and second living

hinges 26' and 28' at the outer dash mat surface 16' so that the doors are spaced from

the surface 16' a predetermined distance and rotate with respect to the planar sheet 12'.
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The hinges 26' and 28' are formed by cutting or molding a groove or slot on the planar
sheet. In this manner, the doors 14' and 15' can rotate outwardly about the living

hinges 26', 28' and are prevented from rotating past the closed position when the doors

contact each other.

5 A snap fastener assembly 30' projects upwardly from the doors 14, 15’
on opposite sides of the half-collars 20'. The assembly 30' includes a substantially D-
shaped clip 48 that is formed integrally with the door 14' and extends upwardly
therefrom and a crescent-shaped hook 33' that is formed integrally with the door 15
and extends upwardly therefrom. A clip support 52 is formed with the door 14' and

10 the closed rear portion 36' of the clip 48 which forms a substantially straight edge 50.
The clip support 52 resists forces generated when the fastener assembly 1s opened and
closed. The substantially straight edge 50 of the D-shaped clip 48 catches and

- engages the hook 33, and the curved portion 54 of the D-shaped clip substantially
surrounds the hook when the doors are in the closed position. The fastener assembly

15 30 flexes sufficiently when the clip 48 is forced over the hook 33' as the doors 14', 15

are closed so that the hook 33' is received in the clip 48 in a snap-fit engagement.

Each hook 33' has an inner surface 56 which forms an undercut shoulder 58. The
inner surfaces 56 ride along the straight edge 50 of the clip 48 as the clips are forced
onto the hooks 33 until the undercut shoulders 58 snap over the edges of the hooks 33.-
20  Once snapped onto the hooks 33, the clips 48 are resistant to separation and thereby
keep the doors in a closed position. Although a particular fastening arrangement has
been described, it is to be understood that other fasteners, either molded with the dash
mat and doors or formed separately, can be used.
By way of example, in the first embodiment when 1t 1s necessary to
25  route a wiring harness 42 as represented by dashed line in FIG. 3 having a cable 23
comprising several wires 44 electrically connected to one or more plugs 46 through an
installed dash mat, a pair of doors 14, 15 with their associated half-collars 20 and
opening 21 are provided at the required location on the dash mat. The half-collars 20
and opening 21 are sized to snugly receive the cable 23 when the doors 14, 15 are 1n

30 the closed position. The doors are opened by applying sufficient force to the fastener
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assembly 30 and then rotating the doors outward to dislodge the hook from the clip.
The plug 44 of the wiring harness, which is typically larger than the diameter of the
opening 21 when the doors are closed, is then threaded through the enlarged opening
of the dash mat. The plug 44 can then be installed to the firewall 17 in a well-known
manner, and the cable 23 can then be positioned in the opening 21 once the plug 1s
clear of the dash mat. The doors are then closed and secured in position through the
closure of the hook 33 into the C-shaped clip 32. In the closed position, the half-
collars 20 fit snugly around the cable to seal out noise that may be present in the
engine compartment.

The same wiring harness installation described above for FIG. 3 applies
the second embodiment in FIGS. 5-7, except that the crescent-shaped hook 33" is
received within the D-shaped clip 32' to secure the doors together.

Although the above procedure has been described in conjunction with
installing a wiring harness, it is to be understood that the same procedure can be used
for the installation, access to, and/or removal of other vehicle accessories.

While the invention has been described in connection with a sound
barrier layer having an integral door for use with a vehicle firewall, it is to be
understood that the invention is not necessarily so limited, and that the invention can
be practiced where installation or removal of large items through a small opening in a
layer of material is required, or where access behind a layer of material is desired.

Reasonable variation and modification are possible within the spirit of
the foregoing specification and drawings without departing from the scope of the

Invention.
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CLAIMS
1. A dash mat for a motor vehicle comprising an engine compartment and

a passenger compartment, which are separated by a firewall having at least one
opening through which a vehicle accessory can pass, the dash mat comprising:

a planar sheet adapted to be mounted to the firewall to block sound passing
from the engine compartment, through the firewall, and nto the passenger
compartment, and having at least one accessory opening that is aligned with the at
least one firewall opening when the planar sheet is mounted to the firewall; and

a pair of opposing doors moveably mounted to the planar sheet for movement
between an open position, in which the vehicle accessory can pass through the planar

sheet, and a closed position, in which the doors are adapted to generally snugly

encircle the vehicle accessory to seal the vehicle accessory relative to the planar sheet.

2. A dash mat according to claim 1 wherein each door has opposing first
and second edges, each first edge being hingedly mounted to the planar sheet for

rotation between the open and closed positions, and each second edge having at least a

portion thereof adapted to conform to at least a portion of a vehicle accessory when

the doors are closed to substantial seal a vehicle accessory relative to the planar sheet.

3. A dash mat according to claim 2 wherein each door comprises a collar

extending from the second edge, each collar defining the portion of each second edge

adapted to conform to at least a portion of the vehicle accessory.

4. A dash mat according to claim 3 wherein the collars have semi-circular

cross sections, defining an opening through which a vehicle accessory can pass when
the doors are closed and adapted to seal the vehicle accessory relative to the planar

sheet.

5. A dash mat according to claim 4 wherein each door has a cross-

sectional shape conforming to a vehicle accessory passing through the doors.

6. A dash mat according to claim 5 wherein the cross-sectional shape of

each door 1s a partial dome.
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7. A dash mat according to claim 2 wherein each door includes a living

hinge to hingedly connect the first edge to the planar sheet whereby rotation about the

living hinge moves the door between the open and closed positions.

8. A dash mat according to claim 7 wherein the living hinge is defined by

a reduced thickness portion of the door.

Q. A dash mat according to claim 7 wherein the living hinge is integrally

molded with the planar sheet and the door.

10. A dash mat according to claim 1 and further comprising a releasable

fastener for securing the doors together in the closed position.

11. A dash mat according to claim 10 wherein the releasable fastener

comprises a clip mounted to one door and a hook mounted to the other door and

received within the clip when the doors are closed to secure the doors together.

12. A dash mat according to claim 11 wherein the hook is V-shaped with a
tip from which extends diverging opposing sides, terminating in spaced rear edges and
the clip is C-shaped with resilient opposed catches whereby as the hook is received
within the clip, the tip of the hook passes between the catches, and the sides of the
hook deflect the catches until the spaced rear edges of the hook passes the catches
which spring back to their undeflected position and overlying the rear edges of the

hook to secure the doors together.

13. A dash mat according to claim 11 wherein the hook is crescent-shaped
and the clip is D-shaped, defining an opening in which the crescent-shaped hook is
received when the doors are closed and the crescent-shaped hook overlies the straight

portion of the D-shaped opening to secure the doors together.

14, A dash mat according to claim 11 wherein a reinforcement rib is

provided between the clip and the door.

15. A dash mat according to claim 11 wherein there are multiple sets of

clips and hooks.
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16. A dash mat according to claim 1 wherein the planar sheet further

comprises a edge extending from a bottom surface of the planar sheet to space the

planar sheet from a firewall.

17. - A dash mat according to claim 1 wherein there are multiple accessory

‘openings in the planar sheet and corresponding pairs of doors.

18. A dash mat according to claim 1 wherein each door has a cross-

sectional shape adapted to conform to the shape of the vehicle accessory.

19. A dash mat for a motor vehicle comprising an engine compartment and
a passenger compartment, which are separated by a firewall having at least one
opening through which passes a vehicle accessory, the dash mat comprising:

a planar sheet adapted to be mounted to the firewall to dampen sound passing
from the engine compartment, through the firewall, into the passenger compartment,
and having at least one accessory opening which is aligned with the at least one
firewall opening when the planar sheet is mounted to the firewall; and

at least one door having opposing sides, with one side moveably mounted to
the planar sheet and the other side having a portion adapted to conform to a portion of
a vehicle accessory, the door being movable between an open position, in which the
vehicle accessory can pass through the planar sheet and a closed position, in which the

at least one door is adapted to generally conform to a portion of the vehicle accessory

to at least partially seal a vehicle accessory relative to the planar sheet.

20. A dash mat according to claim 19-wherein the one side of the at least

one door is hingedly mounted to the planar sheet

21. A dash mat according to claim 20 wherein the at least one door
comprises a collar extending from the other side and defining the portion of the other

side adapted to conform to at least a portion of a vehicle accessory.

22. A dash mat according to claim 20 wherein the at least one door

comprises a living hinge to hingedly connect the one side of the at least one door to

the planar sheet.
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