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(57) Abréegée/Abstract:
A dishwasher Includes a housing having a washing chamber and a door for gaining access to the washing chamber. A washing

nozzle Is provided In the washing chamber for directing a fluid stream against dishes held in the washing chamber. A circulation
pump circulates fluid under pressure through the washing nozzle. A supply line delivers fluid to the circulation pump while a drain
ine discharges fluid from the washing chamber. Additionally the dishwasher includes an acoustical insulation blanket of
thermoplastic material. That blanket extends around the washing chamber and the circulation pump and Is precisely cut to fit
shugly around the fluid supply line and the drain line so as to eliminate gaps therebetween and the acoustical leaks associated
therewith. A method Is also disclosed for enclosing the noise-generating components of the dishwasher in an acoustical insulation

blanket of thermoplastic material.
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ABSTRACT OF THE DISCLOSURE:

A dishwasher includes a housing having a washing chamber and a door for gaining access
to the washing chamber. A washing nozzle is provided in the washing chamber for directing
a fluid stream against dishes held in the washing chamber. A circulation pump circulates
fluid under pressure through the washing nozzle. A supply line delivers tluid to the
circulation pump while a drain line discharges fluid from the washing chamber.
Additionally the dishwasher includes an acoustical insulation blanket of thermoplastic
material. That blanket extends around the washing chamber and the circulation pump and is
precisely cut to fit snugly around the fluid supply line and the drain line so as to eliminate
gaps therebetween and the acoustical leaks associated therewith. A method 1s also disclosed
for enclosing the noise-generating components of the dishwasher 1n an acoustical insulation

blanket of thermoplastic material.
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ACOURSTICAL INSULATION BLANKET FOR DISHWASHER

TECHNICAL FIELD AND INDUSTRIAL
APPLICABILITY OF THE INVENTION

The present invention relates generally to dishwasher technology and, more
particularly, to a method of insulating a dishwasher with an acoustical insulation blanket

of thermoplastic material and a dishwasher so msulated.

BACKGROUND OF THE INVENTION

Automatic dishwashers have long been known as a particularly convenient and
efficient way to clean dishes following their use. Such dishwashers generally include a
washing chamber for holding the dishes and one or more streams of pressurized fluid for
washing food and drink residue from the dishes. Unfortunately, the washing process
generates considerable noise, which can be quite annoying to the user. In an effort to
reduce this noise it has long been known to provide dishwashers with acoustical insulation.

Conventional acoustical insulation systems for dishwashers generally comprise
sound transmission barriers and sound absorption layers. Typically, acoustical insulation
involves enclosing the noise source in an insulation structure. A typical form of acoustical
insulation 1s a layer of mineral fiber msulation, such as fiberglass insulation, wrapped
around or positioned around the source of unwanted noise. For example, a fiberglass
absorber is usually incorporated 1n the front door panel of an under-the-counter
dishwasher. The blanket of glass fibers absorbs some of the sound energy entering the
fiberglass board, thereby resulting in a reduced transmission of unwanted sound from the
source of the sound in the dishwasher.

While useful for 1ts intended purpose, fiberglass absorbers suffer from a number of
shortcomings. Fiberglass material may potentially cause skin irritations when repeatedly
handled. In order to address this problem and protect manufacturing employees who
repeatedly handle the fiberglass insulation boards, the boards are now encapsulated 1n a
polyethylene or like film. Such an arrangement is disclosed m U.S. Patents 4,985,106 and
5,044,705. Although effective for protecting individuals from contact with the fiberglass
material, this processing does not allow for exact fit and function when the board 1s
installed on a dishwasher. Specifically, cutout areas such as those provided around water

supply and drain lines must be oversized to allow for the encapsulation process. These
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oversized cutout areas leave gaps between the fiberglass board and the projecting structures
that often impair the acoustical performance of the material.

Further, the polyethylene outer film has a tendency to catch on objects. This
complicates the packaging of the dishwasher by the manufacturer. Specifically, corner posts
and boxes are used to package the finished under-the-counter dishwasher and the exposed
polyethylene layer may catch and tear exposing the fiberglass insulation. Of course, the
outer polyethylene layer or film may also be torn when installing or removing the
dishwasher for repair. As noted above such tears expose bare fiberglass potentially causing
irritation to the worker or homeowner. As a further consideration, the resulting poor
appearance may also adversely affect customer satisfaction with the dishwasher.

Still further, it should be appreciated that the fiberglass board cannot be contour
molded. Accordingly, the thickness of the fiberglass used 1s determined by the minimum
clearance point between the outer casing of the dishwasher and the under counter opening
for which the dishwasher 1s designed.

From a review of the above it should be appreciated that a need exists for a
dishwasher having improved acoustical insulation as well as for a method of acoustically

insulating a dishwasher.

SUMMARY OF THE INVENTION

Accordingly, in an aspect of the present invention, an improved dishwasher i1s
provided. That dishwasher includes a housing having a washing chamber and a door for
gaining access to the washing chamber. A washing nozzle is provided in the washing
chamber. The nozzle functions to direct a fluid stream against dishes held 1n the washing
chamber. A circulation pump circulates fluid under pressure through the washing nozzle.
The dishwasher also includes a supply line for delivering fluid to the circulation pump and a
drain line for discharging fluid from the washing chamber.

Still further, the dishwasher includes an acoustical insulation blanket of
thermoplastic material. The acoustical insulation blanket extends around the washing
chamber and the circulation pump and 1s precisely made, such as cut, to fit snugly around
the fluid supply line and the drain line so as to eliminate gaps therebetween and the
acoustical leaks associated therewith.

The thermoplastic material utilized for the acoustical insulation blanket may be

selected from a group of fibers consisting of polyester, polyolefin, polyethylene, rayon,
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nylon, acrylic, hemp, kenat, cotton and combinations thereof. The acoustical insulation
blanket may be composed of polyester staple fibers and polyester bicomponent fibers of
distinct diameters typically between 8.0 and 50.0 microns (0.008 and 0.050 millimeters) and
distinct lengths typically between 0.5 and 3.0 inches (12.7 and 76.2 millimeters). The
acoustical insulation blanket may also include melt blown microfibers.

Still further the acoustical insulation blanket may include a facing layer such as a
scrim in order to protect the material during handling of the dishwasher. Alternatively or in
addition, the acoustical insulation blanket may include a relatively high-density skin on at
least one face thereof for the same purpose.

In accordance with yet another aspect of the present invention, a method is provided
for insulating a dishwasher. The method comprises the step of enclosing the noise
generating components of the dishwasher 1in an acoustical insulation blanket of
thermoplastic material, wherein the acoustical insulation blanket is made precisely to fit
snugly around a selected projecting structure so as to eliminate gaps between the blanket
and the projecting structure and acoustical leaks associated with those gaps.

Still turther, the method may include the step of precisely making, such as cutting,
the acoustical insulation blanket to fit snugly around the projecting structure so as to
eliminate gaps between the blanket and the structure and, therefore, acoustical leaks
associated with those gaps.

Still further, the method may include the step of contour molding the acoustical
insulation blanket to a desired shape. Further, the method includes the crimping of the
acoustical insulation blanket 1n selected areas. Together, the contour molding and crimping
allow a custom fit for any particular application and thereby ensure that acoustical
insulating efficiencies of the material are maximized.

Still other features and advantages of the present invention will become readily
apparent to those skilled in this art from the following description wherein there 1s shown
and described several embodiments of this invention simply by way of illustration of some
of the modes best suited to carry out the invention. As it will be realized, the invention is
capable of other different embodiments and its several details are capable of modification in
various, obvious aspects all that departing from the invention. Accordingly, the drawing and

descriptions will be regarded as illustrative in nature and not as restrictive.
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BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings incorporated in and forming a part of the
specification, illustrates several aspects of the present invention, and together with the
description serves to explain the principles of the invention. In the drawings:

Fig. 1a 1s a schematic view 1n partially cut away perspective of a dishwasher
incorporating a novel acoustical insulation blanket;

Fig. 1b 1s a schematic, detailed elevational view showing the snug fit of the
acoustical imnsulation blanket around the supply and drain lines.

Fig. 2a 1s a cross sectional view of a first embodiment of the acoustical insulation
blanket;

Fig. 2b is a cross sectional view of a second embodiment of the acoustical
insulation blanket;

Fig. 2¢ 1s a cross sectional view of a third embodiment of the acoustical insulation
blanket; and :

Fig. 2d is a cross sectional view of a fourth embodiment of the acoustical
insulation blanket.

Reference will now be made in detail to the present preferred embodiment of the

invention, an example of which is 1llustrated in the accompanying drawing.

DETAILED DESCRIPTION AND PREFERRED
EMBODIMENTS OF THE INVENTION

Reference 1s now made to Figs. 1 and 1a showing a dishwasher 10. Dishwasher 10
includes a housing or cabinet 12 including a washing chamber 14 and a door 16. The door
16 may be opened 1n order to gain access to the washing chamber 14 into which dishes are
placed for washing. The dishwasher 10 1s an under-the-counter design suitable for
insertion and mounting in a cavity C formed in a kitchen cabinet K.

The dishwasher 10 also includes a circulation pump 18. The circulation pump 18
circulates fluid, such as wash water, from a supply line 20 to a washing nozzle 22 provided
in the washing chamber 14. The washing nozzle 22 directs the fluid stream against the
dishes held 1n the washing chamber 14 so as to scrub and lift food and drink residue from
the dishes and provide the desired cleaning action. A drain line 24 discharges fluid
entrained with food and drink residue and debris from the washing chamber 14.

An acoustical insulation blanket 26 of thermoplastic material extends around the
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washing chamber 14 and the circulation pump 18 on the housing 12. Figs. 1 and 1a
specifically show the acoustical insulation blanket 26 in the form of panels including door
panel 19 behind facing 29, side insulation panel 21, top insulation panel 23, rear insulation
panel 25 and bottom panel 27. Similar panels (not shown), may be provided on the
opposite side and bottom of the dishwasher 10. Further, while the insulation panels 19,
21, 23 and 25 are shown as mdividual pieces or elements, it 1s to be understood that these
panels could be formed as one piece or 1n any other configuration suitable for providing
acoustical insulation for the dishwasher 10.

The thermoplastic material of the acoustical insulation blanket 26 is selected from
a group of fibers consisting of polyester, polyolefin, polyethylene, rayon, nylon, acrylic,
hemp, kenaf, cotton and combinations thereof. In one particularly useful embodiment the
acoustical insulation blanket 26 is composed of polyester stable fibers and polyester
bicomponent fibers. These fibers have distinct diameters of between about 8.0 - 50.0
microns (0.008 and 0.050 millimeters) and distinct lengths of between about 0.5 and 3.0
inches (12.7 and 76.2 millimeters). It should be appreciated, however, that the blanket
may also include melt blown microfibers 1f desired.

As shown 1n Fig. 2a, the acoustical insulation blanket 26 may comprise a single
layer 28 of the thermoplastic material. The thermoplastic material may be of a consistent
or varying density across its thickness. In a second embodiment shown in F 1g 2b, the
acoustical insulation blanket 26 may include an outer facing layer 30, which may be
bonded by adhesive or other means to the thermoplastic material layer 28. While not to be
considered limiting, the facing layer 30 may be made from polyester, polypropylene,
rayon, nylon, metallic foil or any combination thereof. The facing 30 may also be
reinforced or non-reinforced. Reinforcements add durability and structural integrity.
Remforcements may take the form of fibrous scrims, fibrous mats or fibrous webs.

In accordance with yet another embodiment of the invention shown in Fig. 2c, the
acoustical insulation blanket may comprise a single layer of thermoplastic material 32 with
a relatively high density outer skin 34.

In accordance with yet another embodiment shown 1n Fig. 2d, the acoustical
insulation blanket 26 may comprise a single layer 36 of thermoplastic material including a
relatively high density outer skin 38 and a facing layer 40 of the type described above with
regard to the Fig. 2b embodiment. The facing layers 30, 40 and high density skins 34, 38

function individually or in combination to provide enhanced handling properties and good
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puncture and tear resistance. This allows the acoustical insulation blanket 26 to be readily
shaped or even contour molded to enhance its fit on the housing 12 of the dishwasher 10.
Additionally, 1t sitmplifies packaging as neither the facing layer 30, 40 nor the high density
skin 34, 38 are prone to tearing in the manner of the polyethylene film used to encapsulate
fiberglass insulation as previously utilized in the art. Additionally, the facing layer 30, 40
and/or skin 34, 38 provide a more aesthetically pleasing appearance that is capable of
substantially increasing customer satisfaction with the dishwasher 10.

In accordance with the present invention a method of insulating a dishwasher 10
includes a step of enclosing the noise-generating components of the dishwasher 1n an
acoustical insulation blanket 26 of thermoplastic material. The method may be further
described as including the step of precisely cutting the acoustical insulation blanket 26 to
fit snugly around selected projecting structures so as to eliminate gaps between the blanket
and those projecting structures. As a consequence acoustical leaks associated with thése
gaps are also eliminated and the acoustical insulation properties of the blanket 26 are,
therefore, fully realized. Projecting structures around which the acoustical insulation
blanket 26 extends include but are not limited to the water supply line 20 leading to the
circulation pump 18 and the drain line 24 leading from the washing chamber 14 (see Fig.
1a).

The method may also mclude the step of contour molding the acoustical insulation
blanket 26 into a desired shape customized for the particular dishwasher application. Still
further the method may include the step of crimping the acoustical insulation blanket 26 1n
selected areas. Crimping creates areas of very thin, high-density material that is extremely
durable. Accordingly, crimping may be provided around attachment points to help lock
the blanket 26 1n place and prevent fasteners from pulling out. The polymer fiber blanket
may also be crimped or contoured to fit around and over protrusions on the dishwashers
outer casing thus providing extended acoustical coverage and acoustical seals that are not
possible with encapsulated fiberglass insulation materials utilized in the past. Further,
because the polymer acoustical insulation blanket 26 may be contoured, the thickness of
the acoustical insulation blanket 26 may be maximized at all locations within the limits of
available clearance to provide improved acoustical performance. In contrast, prior art
fiberglass insulating mats are limited in thickness to the minimum clearance point between

the dishwasher housing 12 and the height of the cabinet into which the dishwasher 10 is

mounted.



10

15

CA 02420505 2003-02-21
WO 02/26100 PCT/US01/42327

The foregoing description of several preferred embodiments of the invention have
been presented for purposes of 1llustration and description. It 1s not intended to be
exhaustive or to limit the invention to the precise form disclosed. Obvious modifications
or variations are possible in light of the above teachings. For example, the acoustical
insulation blanket 26 may include a facing layer and/or a skin of relatively high density on
both faces, not just one face as shown in the drawing Figs.. Further, the acoustical
insulation blanket 26 may include a pad of vibration barrier insulation material (for
example, asphalt) on the top face, the bottom face and/or between layers.

The embodiments were chosen and described to provide the best illustration of the
principles of the invention and its practical application to thereby enable one of ordinary
skill in the art to utilize the invention in various embodiments and with various
modifications as are suited to the particular use contemplated. Also such modifications
and variations are within the scope of the invention as determined by the appended claims
when interpreted 1n accordance with the breadth to which they are fairly, legally and
equitably entitled.
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WHAT IS CLAIMED I8:

1.

A dishwasher, comprising:

a housing including a washing chamber and a door for gaining access to said

washing chamber;

a washing nozzle in said washing chamber for directing a fluid stream against

dishes held in said washing chamber;

a circulation pump for circulating fluid under pressure through said washing

nozzle;
a supply line for delivering fluid to said circulation pump;
a drain line for discharging fluid from said washing chamber; and

an acoustical insulation blanket of thermoplastic material extending around said
washing chamber and said circulation pump and precisely made to fit snugly
around said fluid supply line and said drain line so as to eliminate gaps

therebetween and the acoustical leaks associated therewith.

The dishwasher of claim 1, wherein said thermoplastic material is selected from a
group of fibers consisting of polyester, polyolefin, polyethylene, rayon, nylon, acrylic,

hemp, kenaf, cotton and combinations thereof.

The dishwasher of claim 1, wherein said acoustical insulation blanket 1s composed of
polyester staple fibers and polyester bicomponent fibers of distinct diameters and

lengths.

The dishwasher of claim 1, wherein said acoustical insulation blanket includes melt

blown microfibers.

The dishwasher of claim 1, wherein said acoustical insulation blanket includes a facing

layer.
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The dishwasher of claim 1, wherein said acoustical insulation blanket includes a

relatively high density skin on at least one face.

A method of insulating a dishwasher, comprising enclosing noise generating
components of the dishwasher in an acoustical insulation blanket of thermoplastic
material, said acoustical insulation blanket being made precisely to fit snugly around a
selected projecting structure so as to eliminate gaps between said blanket and said

projecting structure and acoustical leaks associated with those gaps.

The method of claim 7, including precisely making said acoustical insulation blanket.

The method of claim 8, including contour molding said acoustical insulation blanket to

a desired shape.

The method of claim 7, including contour molding said acoustical insulation blanket to

a desired shape.

The method of claim 7, including crimping said acoustical insulation blanket in

selected areas.

12. The method of claim 8 or claim 9, wherein said making comprises cutting.
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