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A waterproof touch screen user interface panel constructed in
such a way that readily available LCD displays and touch
screen switches can be used in a wet environment. A thin
plastic film is placed over the top of a touch screen/LCD
assembly using moisture resistant adhesive to protect the

22) Filed: Mar. 19, 2010 X .
@) il ar assembly from the panel’s top side and a specially con-
. . . structed housing allows the use of silicon gel to protect the
Publication Classification panel from the bottom side. The plastic film, typically a
(51) Imt.ClL polycarbonate film, is thin enough to allow activation of the
GOJF 1/1333 (2006.01) touch screen switches with a soft touch, yet rigid enough to
HO01J 924 (2006.01) prevent false activations of the switches until touched.
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WATERPROOF TOUCH SCREEN PANEL
WITH PROTECTIVE FILM

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] This invention relates to touch screen user interface
panels and, more particularity, to touch screen panels used in
wet environments, such as in spas and hot tubs.

[0003] 2. Discussion of Related Art

[0004] There have been many touch screen products devel-
oped for use in wet environments. Most of these products,
however, rely on the waterproof construction of the LCD/
touch screen assembly for moisture protection. All of these
products are expensive to build because of the specialized
construction required for the LCD/touch screen assembly.
[0005]  Prior to the present invention, few successful efforts
have been made to protect an ordinary LCD and touch screen
switch from moisture intrusion by the construction of the
product’s housing.

SUMMARY OF THE INVENTION

[0006] Thepresent invention teaches the use of a protective
film over a touch screen to protect against moisture intrusion
from the top of the product. The film is carefully chosen to lie
flat on the surface of the touch screen and be of a thickness
that will allow activation of the touch screen switches with
normal pressure.

[0007] In practice, a touch screen switch is positioned and
secured over a LCD display, forming an assembly. The LCD/
touch screen assembly is then positioned in a special housing
that allows the use of conventional sealing materials to protect
against moisture intrusion from all directions.

BRIEF DESCRIPTION OF THE DRAWING

[0008] FIG.1illustrates the construction of the invention in
a cross sectional view.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0009] Referring now to FIG. 1, the housing of the product
consists of upper housing 1 and lower housing 2. LCD/touch
screen assembly 6 is positioned in contact with, or very near,
protective film 4, which is held in contact with upper housing
1 over cutout area 13 in the housing by means of adhesive
layer 5. Another layer of protection is provided by decorative
overlay 7, which is held in position by adhesive layer 8.
Adhesive layer 8 overlaps the vertical positioning of adhesive
layer 5 so that the interface between 1 and 4 is covered.
[0010] Circuit board 3 is positioned and secured to lower
housing 2 and electrically coupled to LCD/touch screen
assembly 6. Silicon gel 10 is placed in lower housing 2 to
cover circuit board 3, making circuit board 3 virtually water-
proof

[0011] When upper housing 1 and lower housing 2 are
jointed together and secured with fasteners, protrusion 11
from upper housing 1 penetrates silicon gel 10, making the
back side of LCD/touch screen 6 also waterproof.

[0012] Protrusion 12 from lower housing 2 holds LCD/
touch screen assembly 6 in a secured position.

[0013] Inoperation, protective film 4 lies directly on top of
the touch screen surface of assembly 6. Film 4 is thin enough
to be flexible when lightly touched. A thickness of 0.020
inches is known to work well when the material is polycar-
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bonate. In all cases, the material must be very flat, without
high and low spots which could cause false switching. The
adhesive material used in 5 and 8 is water resistant. Several
foam gasket materials are available, as well as adhesive films,
such as 3M 467MP and 468MP. The use of decorative overlay
7 with adhesive layer 8 provides a small air gap 9, which is
The same as the thickness of adhesive layer 8. This air gap
improves the performance of the product in certain environ-
ments.

[0014] Additional methods of securing 6 in position with
film 4 may be employed. An adhesive material between 6 and
1, correctly applied, can eliminate the need for protrusion 12
from lower housing 2 to secure LCD/touch screen assembly
6.

[0015] Lower housing 2 is constructed to allow circuit
board 3 to be secured to 2 and covered with sealing material
10, prior to final assembly of the two housing parts, 1 and 2.
The final seal is made when protrusion 11 from 1 are embed-
ded in sealing material 10.

[0016] When constructed as described, the user interface
panel is waterproof from moisture on the top surface of the
panel as well as from moisture from the bottom and sides of
the panel, even though the LCD/touch screen assembly is not
constructed to be waterproof.

[0017] In another preferred embodiment, the protective
film is ultrasonically bonded to the housing. In yet another
preferred embodiment, the film is attached with an adhesive
material able to fuse plastic materials, such as PVC cement.
[0018] The present invention may be used on spas, hot tubs,
baths, swimming pools, steam baths, showers, and similar
products.

[0019] Othersskilled in the arts may make improvements in
what is taught herein without departing from the spirit of the
present invention.

I claim:

1. A waterproof user interface panel comprised of:

An LCD display;

A touch screen switch coupled to said LCD display;

A housing for said switch and said display:;

And a protective film over said switch and secured to said

housing to prevent moisture intrusion into said housing.

2. The panel in claim 1, wherein said LCD display and said
touch screen switch are secured to each other to form an
assembly.

3. The panel in claim 1, wherein said film is secured to said
housing with a water resistant adhesive.

4. The panel in claim 1, wherein said housing is comprised
of an upper housing and a lower housing with said LCD and
said touch screen switch located in said upper housing and
sealing material located in said lower housing.

5. The panel in claim 4, wherein protrusions of said upper
housing contacts said sealing material in said lower housing
when said upper and said lower housings are assembled to
form a waterproof seal to protect said LCD display and said
touch screen switch from external moisture.

6. The panel in claim 4, wherein said lower housing has
protrusions to hold said LCD and said touch screen switch in
a fixed position in said upper housing.

7. The panel in claim 1, wherein said protective film and
said housing are covered by a decorative overlay.

8. A method of constructing a moisture proof user interface
panel with a touch screen switch and LCD display comprising
the steps of:
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Securing a plastic film over a cutout area of a housing;
And positioning an LCD/touch screen assembly against
said plastic film.
9. The method in claim 8, wherein said film is secured to
said housing by ultrasonic welding.
10. The method in claim 8, wherein said film is secured to
said housing by an adhesive material.
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11. The method of claim 8, wherein said housing is at least
partially filled with a moisture resistant sealing material.

12. The method of claim 8, wherein the interface between
said film and said housing is covered by an overlay having an
adhesive layer that covers said interface.
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