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Thus, in order to operate properly in harsh environments, an enclosure with a protective
20 transparent membrane having a liquid tight seal is needed to protect sensitive electronic

display elements.
Prior art techniques have attempted to solve this problem in several ways.

Typically, an enclosure with a front cover for a touch screen contains one or more gaskets.
Not only do gaskets leak with time and exposure to environmental contamination and
25  cleaning fluids, but they also require the use of additional assembly steps and addition of the
gasket(s) itself. The gasket must be attached and seated properly in order to function
effectively. The use of gaskets requires multiple operations and parts which makes front
covers using gaskets expensive to manufacture. Gaskets also tend to leak after a relatively
short period of time due to the expansion and contraction of the gasket itself due to

30 temperature changes in the environment.
Other attempts to solve the problem involve an enclosure with an openable/closeable
protective lid. These solutions are less than desirable as they are not sealed to liquids and
must be opened to activate the touch screen, thus praoviding opportunities for exposing the

touch screen to potential contamination. One such example is taught in US-A-5,990,874 of
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It is an objective of the invention to provide a protective sealable transparent flexible

membrane that fits into a protective enclosure for a personal electronic device through
20  which the touch screen can be viewed.

It is another objective of the invention to provide a protective sealable transparent
flexible membrane that when in place in the protective enclosure provides protection and
scratch resistance for the touch screen of the personal electronic device.

It is another objective of the invention to provide a protective sealable transparent

25  flexible membrane that when in place in the protective enclosure provides a liquid,
especially water, tight seal.

It is another objective of the invention to provide a protective sealable transparent
flexible membrane that when in place in the protective enclosure provides a particulate,
especially dust, tight seal.

30 It is yet another objective of the invention to provide a protective sealable
transparent flexible membrane that when in place in the protective enclosure allows for

activation of the touch screen on the personal electronic device through the membrane.
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the filmis flexible transparent 1o thernoplastic, preferably a
transpar ent tR&rgBeambedipent ef the presentinyentions the film and frrmieeare thetsartienent
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preferably a thermoplastic urethane elastomer, with a hardness of between Shore 50 A to
Shore 65D.
In yet a further embodiment of the present invention, the protective sealable
20  transparent flexible membrane comprises buttons, preferably molded-in buttons.
In yet a further embodiment of the invention, the protective sealable transparent
flexible membrane comprises decorative printing.
The present invention is a protective sealable transparent flexible membrane. Said
protective sealable transparent flexible membrane fits into a protective enclosure which
25  houses a personal electronic device having a display and/or touch screen, such as a hand
held computef, cell phone, a pager, a personal digital assistant (PDA), a gaming device, an
electronic music player, a voice recorder, a global positioning system (GPS) and the like.
The protective sealable transparent flexible membrane 1 shown in FIG, 1 having a top side
and an underside and comprising a film 11 and a frame 12. As shown in FIG. 2, the
30  protective sealable transparent flexible membrane 1 fits into the underside of the top portion
of a protective enclosure 21 having an under side 22 and a top side 23. .The protective

~ sealable transparent flexible membrane 1 can fit into the topside or underside of the top

portion of the protective enclosure 21. The frame 12 forms a mechanical seal with a mating
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the protéctive enclosure for a personal electronic devlce
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pol yet hyl ene (PE) and cgol ypropyl ene (PP), polyacrylate, polyester,

pol ysi | SO TeHgianae: R geod e tesmgrap PEaneriiasrsol that dtr wilk not sag over time.
Preferred hardness is equal to or greater than Shore 50 A and equal to or less than Shore
65D.

Preferably the film 11 has a thickness equal to or greater than 0.001 millimeter

20 (mm), preferably equal to or greater than 0.01 mm, more preferably equal to or greater than
0.02 mm and most preferably equal to or greater than 0.04 mm., Preferably the film 11 has a
thickness equal to or less than 0.5 mm, preferably equal to or less than 0.1 mm, more
preferably equal to or less than 0.08 mm, even more preferably equal to or less than 0.06
mm and most preferably equal to or less than 0.05 mm.

25 The frame 12 can be made from any thermoplastic elastomer which can (1) be
adhered to the film and (2) make a liquid and particulate tight mechanical seal when fitted
into the recess 24 in the top portion of the protective enclosure 21. Suitable elastomers are
described, for example, in Billmeyer, F., Textbook of Polymer Science, Interscience
Publishers, New York,N.Y. (1965) and in Kirk-Othmer Science of Chemical Technology 4™

30 Ed, John Wiley & Sons, New York N.Y. (1993). Preferably the frame is made from a
thermoplastic elastomer such as thermoplastic polyolefin (TPO), polyethylene, such as low
density polyethylene (LDPE), ethylene and vinyl acetate copolymer (EVA), ethylene and
propylene copolymers (EP), polyvinyl chloride, polyurethane, polyamide, polyester and
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copolymer (SAN) or m xtures thereof. Preferably the filmis a therfapDEG 2008
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PCT/ US ' reQf.. P y the frame is made forma
t her mg’?é%‘?t?‘%%ﬁg*a%#é‘ﬁ% éﬁg& fZ%‘é leg{se%fﬂﬁréﬁ%ETHANETM 2102- 75A avail abl e from
The Dow Cheriilzgprotéotipassalable transparent flexible membrane can vary in size, preferably it

enables a view of the personal electronic device within the protective enclosure and more
preferably a view of the touch screen of the personal electronic device 43 housed within the
20  protective enclosure.
EXAMPLE
The following example serves to demonstrate an embodiment of the invention but is
not intended to limit the scope of the invention.
A thermoplastic polyurethane flexible film available as PT9200 U type S-2332,
25 mnatural/clear from Deerfield having a thickness of 0.043 mm and a hardness in the range of
Shore 50A to Shore 65 D is used. The frame comprises PELLETHANE 2102-75A from the
Dow Chemical company. The protective sealable transparent flexible membrane is formed
by insert injection molding the frame onto the film in an injection molding machine having
a mold cavity in the shape of the frame. A piece of the PT9200 U type S-2332film, larger
30 than the frame cavity, is placed between the mold halves, the mold is closed and
PELLETHANE 2102-75A is insert molded onto the PT9200 U type S-2332 film. The
PELLETHANE 2102-75A is dried at a temperature between 80 to 95°C and the molding

conditions are a melt temperature between 200 to 215°C with a mold temperature between
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The film 11 and the frame 12 may be made fromdifferent thernopl astlidcDEC 2005
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natural /clear fromDeerfield having a thickness of 0.043 nm and a hardness
in the range of Shore 50A to Shore 65 D is used. The frame conprises
PELLETHANE 2102- 75A fromthe Dow Chem cal conpany. The protective seal able
transparent flexible nenbrane is formed by insert injection nolding the
frame onto the filmin an injection nolding machine having a nold cavity
in the shape of the frame. A piece of the PT9200 U type S-2332film | arger
30 than the franme cavity, is placed between the nold halves, the nold is
cl osed and PELLETHANE 2102-75A is insert nolded onto the PT9200 U type
S-2332 film The PELLETHANE 2102-75A is dried at a tenperature between 80
to 95C and the nol di ng



conditions are a nelt tenperature between 200 to 215C wth a rmlgd‘ DE%(@
tenperature between 5 14 DEC 2005 WO 03/001776 PCT/US02/17728 15 10 .

The conbined frame and filmare renoved fromthe nold and excess filmis
die cut away to provide a protective sealable transparent flexible menbrane
of the desired shape. The resulting protective seal abl e transparent
flexible menbrane is placed into a top 5 portion of a protective enclosure
such thatCLAEMStane nmates with a recess in the top portion of the
protective enclosure to forma water and dust tight seal. A personal
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whorei n the. 185 Baa CofpttARE ATy adfing d5n DR HedinoRnE i IRReRS of 1 ne
aper t ur e wheckipthedop bodyepartive irichled b astessfrottttheBaiRRe of thBapeiet © form a

mechani cal _seal in a |iquid and particul at e-tifqht manner between the frame
and t he PAdyuedito receive the frame of the membrane, thereby to form a mechanical seal in a

liquid and particulate-tight manner between the frame and the recess.

2. The enclosure of Claim 1 wherein the replaceable protective transparent
flexible membrane is injection molded or thermoformed.

3. The enclosure of Claim 1 wherein the replaceable protective sealable
transparent membrane is formed by insert injection molding the frame onto the film in an
injection molding machine having a mold cavity in the shape of the frame.

4.  The enclosure of Claim 1 wherein the film comprises a transparent
thermoplastic elastomer.

5. 'The enclosure of Claim 1 wherein the film comprises a transparent
thermoplastic polyurethane.

6.  The enclosure of Claim 1 wherein the frame comprises a thermoplastic
elastomer.

7. The enclosure of Claim 1 wherein the frame comprises a thermoplastic
polyurethane.

8.  The enclosure of Claim 1 wherein the film has a hardness between Shore 50 A
to Shore 65 D.

9. The enclosure of Claim 1 wherein the replaceable protective transparent

flexible membrane further comprises molded-in buttons.



2.. The enclosure of Claim1l wherein the replaceable protective tff“b%& t
fl exi ble menbrane is injection nolded or thernoforned. 3. The ehct osur g of
Claim 1 wherein the replaceable protective seal able transparent nenbrane
is formed by insert injection nolding the frane onto the filmin an

i njection nolding machine having a nold cavity in the shape of the frane.
4. The enclosure of Caiml wherein the filmconprises a transparent

t her mopl ast i goel apd eBBssurdof Alafin € WHeRSH fe Bh1aldale réte}éﬁ'\eer_rtﬁédg film
conprises_a _transparent thernoplastic polyurethane. 6. e Bnc osure of
C ai m 1 Jlexible membeane furker comprisesalecerativepmntpigasti ¢ el astoner. 7. The

encl osure of i el Nt he, f.rame conpr.i ses a thernoplastic

pol yur et hane %?’T%éenc‘gr;kgfeoétmlg%# f %fﬁPTgaﬁagéiPﬁfsPﬂ eﬁficflﬁi‘ﬁétev‘&ehar dness
bet ween Sbmpeising aAoudhascizent) whé&Binlthe thembivhe 86 6lspenitled aBbveThai dBed nher ein the
repl aceabl e protective transparent flexible nenbrane further conprises

mol ded- i 1O thefQuchscregn piowmg@stiyationT chedquehvsogen thiough shermambiase.ei n t he
repl aceabl e protective transparent flexible nmenbrane further conprises
decorative printing. 11. The enclosure of Claim1l further conprising a
personal electronic device conprising a touch screen, wherein the nenbrane
i s suspended above, but does not touch, the touch screen allow ng
activation of the touch screen through the nenbrane. 8



