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LAPTOP COMPUTER USER THERMAL ISOLATION APPARATUS

BACKGROUND

[0001]  Laptop computers include densely packed circuitry, high density hard
drives, and internal other components, all of which generate heat during
operation of the computer. Because this heat is not useful for the operation of
the computer, it can be considered to be waste heat. Many cooling
mechanisms are available to remove or dissipate waste heat from the
computer, or to mitigate the effects of waste heat on the operation of the
computer components. Such cooling mechanisms include fans, heat pipes,
heat sinks, and thermal spreaders. These cooling mechanisms can remove
heat generally from the entire computer casing, or can be specially designed to
remove heat from particular components, including the CPU, GPU, power
supply, and hard drive. As long as these components are kept below their
thermal rating for operation, the computer functions properly.
[0002] However, because the components of the computer often have
thermal ratings well above ambient temperature (i.e., higher than about 70
degrees Fahrenheit), residual waste heat not removed by the cooling
mechanisms is often transferred to the user via radiation, convection, and
conduction from the heat generating components to the casing of the computer,
and then usually by conduction or convention to the lap and/or hands of the
user, thereby causing discomfort to a user.
[0003]  Prior attempts fo mitigate the discomfort of a user from residual waste
heat being transferred to the user's lap from the bottom of the computer casing
have involved providing a mechanism for circulating air between the bottom of
the computer casing and the fap of a user, and such attempts have often
required fans or other active components.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004] In the drawings:
[0005] FIG. 1 is a perspective view of a laptop computer with partial
cutaways depicting an embodiment of a user thermal isolation apparatus.
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[0006] FIG. 2 is a side cross-sectional view of a laptop computer depicting
an embodiment of a user thermal isolation apparatus.

DETAILED DESCRIPTION
[0007] In one embodiment of the present invention, a laptop computer user
thermal isolation apparatus is provided for inhibiting the transfer of waste heat
from internal heat generating components to a user. The thermal isolation
apparatus includes a casing substantially enclosing the heat generating
components, the casing including at least one panel having a sealed enclosed
cavity disposed between the heat generating components and an outer surface
of the casing.
[0008] In another embodiment of the present invention, a casing
substantially enclosing internal heat generating components of a laptop
computer is provided for inhibiting the transfer of waste heat from the heat
generating components to a user. The casing includes a base panel having a
sealed enclosed cavity disposed between the heat generating components and
a bottom surface of the casing on which the weight of the computer is
supported during use of the computer, and a palm rest panel having one or
more sealed enclosed cavities disposed between the heat generating
components and one or more respective palm rest surfaces on which a user’s
hands may be supported during use of the computer.
[0009] In yet another embodiment of the present invention, a method is
provided for inhibiting the transfer of waste heat from internal heat generating
components in a l[aptop computer to a user. The method includes providing a
computer casing panel including an enclosed cavity disposed between the heat
generating components and an outer surface of the computer.
[0010] There is shown in FIGS. 1 and 2 a laptop computer 10 (also known
as a notebook computer). The laptop computer 10 includes a casing 12 and a
display 14 hingedly attached along a rear edge of the casing 12. The casing 12
substantially encloses internal heat generating components (not shown) of the
computer 10, including but not limited to a CPU, RAM, ROM, a hard disk drive,
and various other chips for driving the display 14, Ethernet or modem
connections, USB connections, and other functions of the computer 10.
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Standard cooling mechanisms can be provided for cooling each of the heat
generating components individually, or for cooling the heat generating
components in combination. Nevertheless, because the heat generating
components are able to operate at elevated temperatures, the temperature of
the internal heat generating components is typically higher than the ambient
temperature on the outside of the casing 12.

[0011]  The casing 12 has a generally downward facing bottom surface 16 on
which the weight of the computer 10 is supported when the computer is in use.
The computer 10 can be used on a tabie top or desk top, or, as is commonly
done, the computer 10 can be placed on the lap of a user during use such that
at least a portion of the bottom surface 16 rests on the legs of a user and the
weight of the computer 10 is supported on the user’s legs.

[0012] The casing 10 includes a base panel 40 disposed generally between
the internal heat generating components of the computer 10 and the bottom
surface 16 of the casing 10. The base panel 40 includes a first surface 42
comprising at least a portion of the bottom surface 186.

[0013] The casing 10 has a top surface 18 oriented opposite the boftom
surface 16 such that the top surface 18 faces generally upward away from the
table top, desk top, or lap of a user when the computer 10 is in use. A
keyboard 32 and a touchpad with buttons 34 are exposed through the top
surface 18 to enable a user to operate the computer by interfacing the user with
the internal components of the computer 10.

[0014] The casing 12 includes a palm rest panel 20 disposed generally
between the internal heat generating components of the computer 10 and a
portion of the top surface 18. The palm rest panel 20 includes a second
surface 22 comprising at least a portion of the top surface 18 on which the
hands of a user may be placed during use of the computer. It is common for a
user, while accessing the keyboard 34 and or the touchpad with butftons 34, or
while viewing the display 14 but not accessing the keyboard 34 or the touchpad
with buttons 34, to rest one or both hands on the second surface 22.

[0015]  When the laptop computer 10 is in use, a portion of the heat
generated by the internal heat generating components that is not dissipated by

PCT/US2008/086457
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cooling mechanisms, i.e., excess waste heat, is transmitted to the casing 12.
Without a thermal isolation apparatus as described below, the excess waste
heat would conduct through the base and palm rests of a computer, thereby
causing discomfort to a user by uncomfortably heating up a user's lap and
hands, respectively. Various embodiments of the present invention provide an
entirely passive apparatus, not requiring any moving parts or additional
components, for inhibiting the transfer of heat from the internal heat generating
components of the computer 10 to the lap or hands of a user.

[0018] In one embodiment of the present invention, the base panel 40 of the
casing 12 includes an enclosed cavity 42. The enclosed cavity 42 is fully
enclosed and sealed within the base panel 40, so that air from outside the
casing 12 cannot flow into or out of the cavity 42. The cavity 42 extends across
a portion of the base panel 40 generally parallel to the bottom surface 16. The
portion of the base panel 40 across which the cavity 42 extends can be nearly
the entire panel 40 (except for small portions around the edges needed to
maintain the cavity 42 sealed from the outside). Alternatively, the portion of the
base panel 40 across which the cavity 42 extends can include one or more
strips extending in a front to rear direction with respect to the computer 10, or
one or more strips extending in a left to right direction with respect to the
computer, or a combination thereof. In general, the fewer conduction paths for
heat fransfer that remain in the base panel 40, the less heat will be transferred
to the bottom surface 16 and hence to the lap of a user.

[0017] The enclosed cavity 42 need only be of sufficient height to create a
gap over which heat cannot be readily conducted or convected. For example,
the gap, i.e., the height of the cavity 42, can be as smalil as about 1 mm and as
large as would be permitted within the physical constraints of the casing 12.
The enciosed cavity 42 is preferably filed with a gas. In one embodiment, the
gas is air. In another embodiment, the gas is a gas having a lower thermal
conductivity than that of air, such as one of the gases that can be used in
double pane or triple pane insulated windows. In yet another embodiment, the
gas is at about 1 atmosphere pressure. [n still another embodiment, the cavity
42 is at least partially evacuated (similarly to the space in between walls of a

PCT/US2008/086457
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thermos bottle) so that the pressure of the gas in the cavity is less than about 1
atmosphere pressure.

[0018] The enclosed cavity 42 can be formed by any methods known in the
art. Casings 12 of laptop computers 10 are commonly made from a plastic
material. Accordingly, the enclosed cavity 42 can be formed in the base panel
40 by injection molding. Preferably, the enclosed cavity 42 is formed by a

' process of gas assisted injection molding, in which an amount of molten plastic

less than that required to fill the mold is provided, and gas is injected into the
center of the molten plastic to force the piastic to the walls of the mold to form
the outer contours of the base panel 40, thereby creating the internal cavity 42.
An advantage of gas assisted injection molding is the elimination of sink marks
in the external surface of the base panel 40.

[0019]  In another embodiment of the present invention, the palm rest panei
20 of the casing 12 fncludes one or more enclosed cavities 22. Each enclosed
cavity 22 is fully enclosed and sealed within the palm rest panel 20, so that air
from outside the casing 12 cannot flow into or out of the cavity 22. Each cavity
22 extends across a portion of the palm rest panel 20 generally paraliel to the
top surface 18. The portion of the palm rest panel 20 across which the cavity
22 extends can be nearly the entire panel 20 not consumed by the keyboard 32
and the touchpad with buttons 34 (and except for smali portions around the
edges needed to maintain the cavity 22 sealed from the outside). Preferably,
the palm rest panel 20 includes two cavities 22, one disposed on either side of
the touchpad with buttons 34 and in front of the keyboard 32 (i.e., on the
opposite site of the keyboard 32 from the display 14), corresponding to the
locations where a user wouid commonly rest one or both of his or her hands
when operating the computer 10. Preferably, each of the two cavities 22 on
either side of the touchpad with buttons 34 covers as much of the area as
possible where the hands of a user might rest, because in general, the fewer
conduction paths for heat transfer that are left in the palm rest panel 20, the
less heat will be transferred to the top surface 18 and hence to the hands of a

user.

PCT/US2008/086457
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[0020] Each enclosed cavity 22 need only be of sufficient height to create a
gap over which heat cannot be readily conducted or convected. For example,
the gap, i.e., the height of the cavity 22, can be as small as about 1 mm and as
large as would be permitted within the physical constraints of the casing 12.
The enclosed cavity 22 is preferably filed with a gas. In one embodiment, the
gas is air. In another embodiment, the gas is a gas having a lower thermal
conductivity than that of air, such as one of the gases that can be used in
double pane or triple pane insulated windows. In yet another embodiment, the
gas is at about 1 atmosphere pressure. In still another embodiment, the cavity
22 is at least partially evacuated (similarly to the space in between walls of a
thermos bottle) so that the pressure of the gas in the cavity is less than about 1
atmosphere pressure.

[0021]  The enclosed cavity 22 can be formed by any methods known in the
art. Casings 12 of laptop computers 10 are commonly made from a plastic
material. Accordingly, the enclosed cavity 22 can be formed in the base panel
40 by injection molding. Preferably, the enclosed cavity 22 is formed by a

process of gas assisted injection molding, in which an amount of moiten plastic

less than that required to fill the mold is provided, and gas is injected into the
center of the molten plastic to force the plastic to the walls of the mold to form
the outer contours of the palm rest panel 20, thereby creating the internal cavity
22. An advantage of gas assisted injection molding is the elimination of sink
marks in the external surface of the palm rest panel 20.

PCT/US2008/086457
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7
CLAIMS
What is claimed is:
1. A laptop computer user thermal isolation apparatus for inhibiting the

transfer of waste heat from internal heat generating components to a user,

‘comprising:

a casing substantially enclosing the heat generating components, the
casing including at least one panel having a sealed cavity disposed between the
heat generating components and an outer surface of the casing.

2. The user thermal isolation apparatus of claim 1, wherein the sealed
cavity is filled with a gas.

3. The user thermal isolation apparatus of claim 2, wherein the gas is air.

4, The user thermal isolation apparatus of claim 2, wherein the gas is a gas

having a thermal conductivity lower than that of air.

5. The user thermal isolation apparatus of claim 1, wherein the sealed
cavity is at about 1 atmosphere pressure.

6. The user thermal isolation apparatus of claim 1, wherein the sealed
cavity is evacuated to a pressure lower than about 1 atmosphere pressure.

7. The user thermal isolation apparatus of claim 1, wherein the at least one
panel comprises a base panel disposed between the heat generating
components and at least a portion of a botiom outer surface of the casing,
wherein the bottom outer surface of the casing is provided for supporting the
weight of computer during use of the computer.

8. The user thermal isolation apparatus of claim 1, wherein the at least one
panel comprises a palm rest panel disposed between the heat generating
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components and at least a portion of a top outer surface of the casing, wherein
the top outer surface of the casing is provided for supporting the hands of a
user during use of the computer.

9. The user thermal isolation apparatus of claim 1, wherein the at least one
panel having a sealed cavity is formed by gas assisted injection molding.

10. A casing substantially enclosing internal heat generating components of

a laptop computer for inhibiting the transfer of waste heat from the heat
generating components to a user, comprising:

a base panel having an enclosed cavity disposed between the heat
generating components and a bottom surface of the casing on which the weight
of the computer is supported during use of the computer: and

a palm rest panel having one or more enclosed cavities disposed
between the heat generating components and one or more respective palm rest
surfaces on which a user’s hands may be supported during use of the

computer.

11.  The casing of claim 10, wherein the enclosed cavity of the base panel
and the one or more enclosed cavities of the palm rest panel are filled with air.

12. The casing of claim 10, wherein the enclosed cavity of the base panel
and the one or more enclosed cavities of the palm rest panel are at about 1

atmosphere pressure.

13.  The casing of claim 10, wherein the enclosed cavity of the base panel
and the one or more enclosed cavities of the palm rest panel are evacuated to

a pressure lower than about 1 atmosphere pressure.

14.  The casing of claim 10, wherein the enclosed cavity of the base panel
and the one or more enclosed cavities of the palm rest panel are formed into
the base casing panel and the palm rest panel by gas assisted injection
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molding.

15. A method of inhibiting the transfer of waste heat from internal heat
generating components in a laptop computer to a user, comprising:

providing a computer casing panel including an enclosed cavity disposed
between the heat generating components and an outer surface of the

computer.

16.  The method of claim 15, wherein the casing panel is a base panel and
the outer surface of the computer is at least a portion of a bottom surface of the
computer on which the weight of the computer is supported during use of the

computer.

17.  The method of claim 15, wherein the casing panel is a palm rest panel
and the outer surface of the computer is at least a portion of a palm rest surface
of the computer on which the hands of a user can be supported during use of

the computer.
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