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INTEGRATED CIRCUIT HEAT PIPE HEAT
SPREADER WITH THROUGH MOUNTING
HOLES

BACKGROUND OF THE INVENTION

This invention relates generally to active solid state
devices, and more specifically to a heat pipe for cooling an
integrated circuit chip, with the heat pipe designed to be held
in direct contact with the integrated circuit.

As integrated circuit chips decrease in size and increase in
power, the required heat sinks and heat spreaders have
grown to be larger than the chips. Heat sinks are most
effective when there is a uniform heat flux applied over the
entire heat input surface. When a heat sink with a large heat
input surface is attached to a heat source of much smaller
contact area, there is significant resistance to the flow of heat
along the heat input surface of the heat sink to the other
portions of the heat sink surface which are not in direct
contact with the contact area of the integrated circuit chip.
Higher power and smaller heat sources, or heat sources
which are off center from the heat sink, increase the resis-
tance to heat flow to the balance of the heat sink. This
phenomenon can cause great differences in the effectiveness
of heat transfer from various parts of a heat sink. The effect
of this unbalanced heat transfer is reduced performance of
the integrated circuit chip and decreased reliability due to
high operating temperatures.

The brute force approach to overcoming the resistance to
heat flow within heat sinks which are larger than the device
being cooled is to increase the size of the heat sink, increase
the thickness of the heat sink surface which contacts the
device to be cooled, increase the air flow which cools the
heat sink, or reduce the temperature of the cooling air.
However, these approaches increase weight, noise, system
complexity, and expense.

It would be a great advantage to have a simple, light
weight heat sink for an integrated circuit chip which
includes an essentially isothermal surface even though only
a part of the surface is in contact with the chip, and also
includes a simple means for assuring intimate contact with
the integrated circuit chip to provide good heat transfer
between the chip and the heat sink.

SUMMARY OF THE INVENTION

The present invention is an inexpensive heat pipe heat
spreader for integrated circuit chips which is of simple, light
weight construction. It is easily manufactured, requires little
additional space, and provides additional surface area for
cooling the integrated circuit and for attachment to heat
transfer devices for moving the heat away from the inte-
grated circuit chip to a location from which the heat can be
more easily disposed of. Furthermore, the heat pipe heat
spreader is constructed to assure precise flatness and to
maximize heat transfer from the heat source and to the heat
sink, and has holes through its body to facilitate mounting.

The heat spreader of the present invention is a heat pipe
which requires no significant modification of the circuit
board or socket because it is held in intimate contact with the
integrated circuit chip by conventional screws attached to
the integrated circuit mounting board. This means that the
invention uses a very minimum number of simple parts.
Furthermore, the same screws which hold the heat spreader
against the chip can also be used to clamp a finned heat sink
to the opposite surface of the heat spreader.

The internal structure of the heat pipe is an evacuated
vapor chamber with a limited amount of liquid and includes
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a pattern of spacers extending between and contacting the
two plates or any other boundary structure forming the vapor
chamber. The spacers prevent the plates from bowing
inward, and therefore maintain the vital flat surface for
contact with the integrated circuit chip. These spacers can be
solid columns, embossed depressions formed in one of the
plates, or a mixture of the two. Porous capillary wick
material also covers the inside surfaces of the heat pipe and
has a substantial thickness surrounding the surfaces of the
spacers within the heat pipe, thus forming pillars of porous
wick surrounding the supporting spacers. The wick material
therefore spans the space between the plates in multiple
locations.

The spacers thus serve important purposes. They support
the flat plates and prevent them from deflecting inward and
distorting the plates to deform the flat surfaces which are
required for good heat transfer. The spacers also serve as
critical support for the portions of the capillary wick which
span the internal space between the plates. The capillary
wick pillars which span the space between the plates provide
a gravity independent characteristic to the heat spreader, and
the spacers around which the wick pillars are located assure
that the capillary wick is not subjected to destructive com-
pression forces.

The spacers also make it possible to provide holes into
and through the vapor chamber, an apparent inconsistency
since a heat pipe vacuum chamber is supposed to be vacuum
tight. This is accomplished by bonding the spacers, if they
are solid, to both plates of the heat pipe, or, if they are
embossed in one plate, bonding the portions of the depres-
sions which contact the opposite plate to that opposite plate.
With the spacer bonded to one or both plates, a through hole
can be formed within the spacer and it has no effect on the
vacuum integrity of the heat pipe vapor chamber, from
which the hole is completely isolated.

An alternate embodiment of the invention provides the
same provision for mounting the heat pipe heat spreader
with simple screws even when the heat pipe is constructed
without internal spacers. This embodiment forms the
through holes in the solid boundary structure around the
outside edges of the two plates. This region of the heat pipe
is by its basic function already sealed off from the vapor
chamber by the bond between the two plates, and the only
additional requirement for forming a through hole within it
is that the width of the bonded region be larger than the
diameter of the hole. Clearly, with the holes located in the
peripheral lips, the heat pipe boundary structure can be any
shape.

Another alternate embodiment of the invention provides
for improved heat transfer between the integrated circuit
chip and the heat pipe heat spreader. This is accomplished by
using a different capillary wick material within the heat pipe
at the location which is directly in contact with the chip.
Instead of using the same sintered copper powder wick
which is used throughout the rest of the heat pipe, the part
of the wick which is on the region of the heat pipe surface
which is in contact with the chip is constructed of higher
thermal conductivity sintered powder. Such powder can be
silver, diamond, or many other materials well known in the
art. This provides for significantly better heat transfer in the
most critical heat transfer area, right at the integrated circuit
chip.

The present invention thereby provides a heat pipe with
superior heat transfer characteristics, and the simplest of all
mounting devices, just several standard screws.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross section view of the preferred embodi-
ment of the heat pipe of the invention with through holes
through its vapor chamber and in contact with a finned heat
sink.
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FIG. 2 is a cross section view of an alternate embodiment
of the heat pipe of the invention with through holes in the
peripheral lips and in a depression in one plate.

FIG. 3 is a plan view of an internal surface of the contact
plate of the preferred embodiment of the invention showing
the region of the capillary wick constructed of sintered
higher heat conductivity powder.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 is a cross section view of the preferred embodi-
ment of a flat plate heat pipe 10 of the invention with through
holes 12 through its vapor chamber 14 and in contact with
finned heat sink 16.

Heat pipe 10 is constructed by forming a boundary
structure by sealing together two formed plates, contact
plate 18 and cover plate 20. Contact plate 18 and cover plate
20 are sealed together at their peripheral lips 22 and 24 by
conventional means, such as soldering or brazing, to form
heat pipe 10. Heat pipe 10 is then evacuated to remove all
non-condensible gases and a suitable quantity of heat trans-
fer fluid is placed within it. This is the conventional method
of constructing a heat pipe, and is well understood in the art
of heat pipes.

The interior of heat pipe 10 is, however, constructed
unconventionally. While contact plate 18 is essentially flat
with the exception of peripheral lip 24, cover plate 20
includes multiple depressions 26. Depressions 26 are formed
and dimensioned so that, when contact plate 18 and cover
plate 20 are joined, the flat portions of depressions 26 are in
contact with inner surface 28 of contact plate 18. Depres-
sions 26 thereby assure that the spacing between contact
plate 18 and cover plate 20 will be maintained even though
pressure differentials between the inside volume of heat pipe
10 and the surrounding environment might otherwise cause
the plates to deflect toward each other.

Heat pipe 10 also includes internal sintered metal capil-
lary wick 30 which covers the entire inside surface of
contact plate 18. As is well understood in the art of heat
pipes, a capillary wick provides the mechanism by which
liquid condensed at the cooler condenser of a heat pipe is
transported back to the hotter evaporator where it is evapo-
rated. The vapor produced at the evaporator then moves to
the condenser where it again condenses. The two changes of
state, evaporation at the hotter locale and condensation at the
cooler site, are what transport heat from the evaporator to the
condenser.

In the present invention, heat pipe 10 also has capillary
wick pillars 32 which bridge the space between contact plate
18 and cover plate 20. Pillars 32 thereby interconnect cover
plate 20 and contact plate 14 with continuous capillary wick.
This geometry assures that, even if heat pipe 10 is oriented
so that cover plate 16 is lower than contact plate 18, liquid
condensed upon inner surface 34 of cover plate 20 will still
be in contact with capillary pillars 32. The liquid will
therefore be moved back to inner surface 28 which functions
as the evaporator because it is in contact with a heat
generating integrated circuit (not shown). Capillary pillars
32 are wrapped around and supported by depressions 26,
which prevents the structurally weaker capillary pillars 32
from suffering any damage.

FIG. 1 also shows frame 36 which is typically used to
surround and protect heat pipe 10. Frame 34 completely
surrounds heat pipe 10 and contacts lip 24 of contact plate
18. When heat pipe 10 is used to cool an integrated circuit
chip (not shown) which is held against contact plate 18,
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cover plate 20 is held in intimate contact with fin plate 38,
to which fins 16 are connected. The entire assembly of heat
pipe 10, frame 34, and fin plate 38 is held together and
contact plate 18 is held against an integrated circuit chip by
conventional screws 40, shown in dashed lines, which are
placed in holes 42 in fin plate 38 and through holes 12 in heat
pipe 10, and are threaded into the mounting plate (not
shown) for the integrated circuit chip.

Holes 12 penetrate heat pipe 10 without destroying its
vacuum integrity because of their unique location. Holes 12
are located within sealed structures such as solid columns
44, and since columns 44 are bonded to cover plate 20 at
locations 46, holes 12 passing through the interior of col-
umns 44 have no affect on the interior of heat pipe 10.

The preferred embodiment of the invention has been
constructed as heat pipe 10 as shown in FIG. 1. This heat
pipe is approximately 3.0 inches by 3.5 inches with a total
thickness of 0.200 inch. Cover plate 20 and contact plate 18
are constructed of OFHC copper 0.035 inch thick, and
depressions 26 span the 0.100 inch height of the internal
volume of heat pipe 10. The flat portions of depressions 26
are 0.060 inch in diameter. Capillary wick 30 is constructed
of sintered copper powder and averages 0.040 inch thick.
Columns 44 have a 0.250 inch outer diameter, and holes 12
are 0.210 in diameter.

FIG. 2 is a cross section view of an alternate embodiment
of the flat plate heat pipe 11 of the invention with through
holes 48 located within peripheral lips 22 and 24 of the heat
pipe and hole 50 shown in another sealed structure, one of
the depressions 26. The only requirement for forming hole
50 within a depression 26 is that the bottom of depression 26
must be bonded to inner surface 28 of contact plate 18 to
prevent loss of vacuum within the heat pipe. Of course, the
region of the peripheral edges is also a sealed structure since
bonding between lips 22 and 24 is inherent because heat pipe
11 must be sealed at its edges to isolate the interior from the
outside atmosphere.

The only differences between heat pipe 11 of FIG. 2 and
heat pipe 10 of FIG. 1 are that finned heat sink 16 is not
shown in FIG. 2, lips 22 and 24 are slightly longer in FIG.
2 to accommodate holes 48, and hole 50 is shown. In fact,
through holes 12 shown in FIG. 1 are also included in FIG.
2. Although it is unlikely that holes 12, holes 48, and hole
50 would be used in the same assembly, manufacturing
economies may make it desirable to produce all the holes in
every heat pipe so that the same heat pipe heat spreader can
be used with different configurations of finned heat sinks.
The unused sets of holes have no effect on the operation or
benefits of the invention.

FIG. 3 is a plan view of the internal surface of the contact
plate 18 of heat pipe 10 of the invention showing region 31
of capillary wick 30. Region 31 is constructed of sintered
silver powder. While the balance of capillary wick 30 is
conventional sintered metal such as copper, region 31 of
capillary wick 30, which is on the opposite surface of
contact plate 18 from the integrated circuit chip (not shown),
is formed of powdered silver. The higher thermal conduc-
tivity of silver yields significantly better heat conduction
through region 31 of the wick 30, and thereby reduces the
temperature difference between the integrated circuit chip
and the vapor within heat pipe 10. This reduction of tem-
perature difference directly affects the operation of heat pipe
10, and essentially results in a similar reduction in the
operating temperature of the chip.

The invention thereby furnishes an efficient means for
cooling an integrated circuit and does so without the need for
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larger heat spreaders which not only add weight but also do
not transfer heat away from the integrated circuit as effi-
ciently as does the heat pipe of the invention.

It is to be understood that the form of this invention as
shown is merely a preferred embodiment. Various changes
may be made in the function and arrangement of parts;
equivalent means may be substituted for those illustrated
and described; and certain features may be used indepen-
dently from others without departing from the spirit and
scope of the invention as defined in the following claims.
For example, through holes could also penetrate heat pipe
boundary structures with curved surfaces or heat pipe
boundary structures with offset planes which create several
different levels for contact with heat sources or heat sinks.

What is claimed as new and for which Letters Patent of
the United States are desired to be secured is:

1. A system for dissipating heat comprising in combina-
tion:

a heat pipe for spreading heat comprising:

a first plate having an edge lip that bounds an outer
surface and an inner surface and at least one depres-
sion which projects outwardly relative to said inner
surface;

a second plate arranged in spaced apart confronting
relation to said first plate having an edge lip that
bounds an inner surface and at least one opening
through said second plate, said edge lips of said first
and second plates being bonded together so as to
define a vapor chamber between said plates;

wherein said at least one depression formed in said first
plate projects into said vapor chamber and is bonded
to said second plate in aligned coaxial relation to said
at least one opening through said second plate
wherein said at least one opening is isolated from
said vapor chamber; and

a heat sink having at least one mounting hole, said heat
sink being mounted on said outer surface of said first
plate so that said mounting hole is coaxially aligned
with said at least one depression, and a fastener
projecting through said at least one mounting hole,
said at least one depression, and said at least one
opening in said second plate.

2. A heat pipe for spreading heat according to claim 1
comprising at least one spacer positioned within said vapor
chamber and extending between and contacting said first and
second plates.

3. A heat pipe for spreading heat according to claim 1
wherein said spaced-apart first and second plates include
confronting inner surfaces; and

a wick positioned upon said confronting inner surfaces

including that portion of the inner surface of said first

plate that forms a surface of said depression within said
vapor chamber.

4. A heat pipe for spreading heat according to claim 3
wherein said wick is constructed with at least two separate
sections of different materials, with one section being
located on said first plate inner surface and being formed of
a material with higher heat conductivity than sections
located on said second plate inner surface.

5. A heat pipe for spreading heat according to claim 1
wherein said at least one depression in said first plate
comprises an annular outer surface that is (i) spaced from
said inner surface and (ii) sealingly bonded to a correspond-
ing annular edge surface that bounds said at least one
opening in said second plate.

6. A heat pipe for spreading heat according to claim 1
wherein said at least one depression formed in said second
plate comprises a flat portion that is in contact with an inner
surface of said first plate.
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7. A system for dissipating heat comprising in combina-
tion:
a heat pipe for spreading heat comprising:

a boundary structure including spaced-apart first and
second plates that define an enclosed vapor chamber;

at least one depression formed in said first plate which
projects into said vapor chamber and is bonded to
said second plate;

an opening defined through said first plate depression
and said second plate wherein said opening is iso-
lated from said vapor chamber; and

at least one depression formed in said second plate
which projects into said vapor chamber and is
bonded to said first plate; and

a heat sink having at least one mounting hole, said heat
sink being mounted on said outer surface of said first
plate so that said mounting hole is coaxially aligned
with said opening defined through said first plate
depression, and a fastener projecting through said at
least one mounting hole, said first plate depression,
and said opening defined through said second plate.

8. A system for dissipating heat comprising in combina-
tion:
a heat pipe for spreading heat comprising:

a boundary structure including spaced-apart first and
second plates that define an enclosed vapor chamber;

at least one hollow column positioned within said vapor
chamber and sealingly bonded to said first and
second plates, and including an open first end that
opens through said first plate and an open second end
that opens through said second plate so as to form at
least one through-hole that is isolated from said
vapor chamber; and

a heat sink having at least one mounting hole, said heat
sink being mounted on said first plate so that said
mounting hole is coaxially aligned with said at least
one through-hole, and a fastener projecting through
said at least one mounting hole, said at least one
hollow column, and said open second end that opens
through said second plate.

9. A system for dissipating heat comprising in combina-
tion:
a heat pipe for spreading heat comprising:

a boundary structure including spaced-apart first and
second plates having confronting interior surfaces
wherein said first and second plates define an
enclosed vapor chamber;

at least one hollow column positioned within said vapor
chamber and sealingly bonded to said first and
second plates, and including (i) an open first end that
opens through said first plate and an open second end
that opens through said second plate so as to form at
least one through-hole that is isolated from said
vapor chamber, said second open end being bounded
by a transverse flat surface, and (ii) an exterior
surface positioned within said vapor chamber;

a wick positioned upon said confronting interior sur-
faces of said first and second plates and said exterior
surface of said at least one hollow column; and

a heat sink having at least one mounting hole, said heat
sink being mounted on said first plate so that said
mounting hole is coaxially aligned with said at least
one through-hole, and a fastener projecting through
said at least one mounting hole, said at least one
hollow column, and said open second end that opens
through said second plate.
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The apparatus is a heat pipe with superior heat transfer
between the heat pipe and the heat source and heat sink. The
heat pipe is held tightly against the heat source by mounting
holes which penetrate the structure of the heat pipe but are
sealed off from the vapor chamber because they each are located
within a sealed structure such as a pillar or the solid layers
of the casing surrounding the vapor chamber. Another feature
of the heat pipe is the use of more highly heat conductive
material for only that part of the wick in the region which
contacts the heat source, so that there is superior heat

conductivity in that region.
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APPLICATION FOR LETTERS PATENT

TO ALL WHOM IT MAY CONCERN:

BE IT KNOWN THAT PETER M. DUSSINGER, a resident of Lititz,
Pennsylvania, and THOMAS L. MYERS, a resident of Lititz,
Pennsylvania, both citizens of the United States of America,
have invented certain new and useful impyovements in an

INTEGRATED CIRCUIT HEAT PIPE HEAT SPﬁEADER
WITH THROUGH MOUNTING HOLES

of which the following is a specification:
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BACKGROUND OF THE INVENTION

This invention relates generally to active solid state
devices, and more specifically to a heat pipe for cooling an
integrated circuit chip, with the heat pipe designed to be held
in direct contact with the integrated circuit.

As integrated circuit chips decrease in size and increase
in power, the required heat sinks and heat spreaders have grown
to be larger than the chips. Heat sinks are most effective
when there is a uniform heat flux applied over the entire heat
input surface. When a heat sink with a large heat input
surface is attached to a heat source of much smaller contact
area, there is significant resistance to the flow of heat along
the heat input surface of the heat sink to the other portions
of the heat sink surface which are not in direct contact with
the contact area of the integrated circuit chip. Higher power
and smaller heat sources, or heat sources which are off center
from the heat sink, increase the resistance to heat flow to the
balance of the heat sink. This phenomenon can cause great
differences in the effectiveness of heat transfer from various
parts of a heat sink. The effect of this unbalanced heat
transfer is reduced performance of the integrated circuit chip
and decreased reliability due to high operating temperatures.

The brute force approach to.overcoming the resistance to

heat flow within heat sinks which are larger than the device
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being cooled is to increase the size of the heat sink, increase
the thickness of the heat sink surface which contacts the
device to be cooled, increase the air flow which cools the heat
sink, or reduce the temperature of the cooling air. However,
these approaches increase weight, noise, system complexity, and
expense.

It would be a great advantage to have a simple, light
welght heat sink for an integrated circuit chip which includes
an essentially isothermal surface even though only a part of
the surface is in contact with the chip, and also includes a
simple means for assuring intimate contact with the integrated
circuit chip to provide good heat‘transfer between the chip and
the heat sink.

SUMMARY OF THE TNVENTION

The present invention is an inexpensive heat pipe heat
spreader for integrated circuit chips which is of simple, light
weight construction. It is easily manufactured, requires
little additional space, and provides additional surface area
for cooling the integrated circuit and for attachment to heat
transfer devices for moving the heat away from the integrated
circuit chip to a location from which the heat can be more
easily disposed of. Furthermore, the heat pipe heat spreader
is constructed to assure precise flatness and to maximize heat

transfer from the heat source and to the heat sink, and has
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holes through its body to facilitate mounting.

The heat spreader of the present invention is a heat pipe
which requires no significant modification of the circuit board
or socket because it is held in intimate contact with the
integrated circuit chip by conventional screws attached to the
integrated circuit mounting board. This means that the
invention uses a very minimum number of simple parts.
Furthermore, the same screws which hold the heat spreader
against the chip can also be used to clamp a finned heat sink
to the opposite surface of the heat spreader.

The internal structure of the heat pipe is an evacuated
vapor chamber with a limited amount of liquid and includes a
pattern of spacers extending between and contacting the two
plates or any other boundary structure forming the vapor
chamber. The spacers prevent the plates from bowing inward,
and therefore maintain the vital flat surface for contact with
the integrated circuit chip. These spacers can be solid
columns, embossed depressions formed in one of the plates, or a
mixture of the two. Porous capillary wick material also covers
the inside surfaces of the heat pipe and has a substantial
thickness surrounding the surfaces of the spacers within the
heat pipe, thus forming pillars of porous wick surrounding the
supporting spacers. The wick material therefore spans the

space between the plates in multiple locations.
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The spacers thus serve important purposes. They support
the flat plates and prevent them from deflecting inward and
distorting the plates to deform the flat surfaces which are
required for good heat transfer. The spacers also serve as
critical support for the portions of the capillary wick which
span the internal space between the plates. The capillary wick
pillars which span the space between the plates provide a
gravity independent characteristic to the heat spreader, and
the spacers around which the wick pillars are located assure
that the capillary wick is not subjected to destructive
compression forces.

The spisggs—also make it possible to provide holes into and
through ége vapor chamber, an apparent inconsistency since a
heat pipe vacuum chamber is supposed to be vacuum tight. This
is accomplished by bonding the spacers, if they are solid, to
both plates of the heat pipe, or, if they are embossed in one
plate, bonding the portions of the depressions which contact
the opposite plate to that opposite plate. With the spacer
bonded to one or both plates, a through hole can be formed
within the spacer and it has no effect on.the vacuum integrity
of the heat pipe vapor chamber, from which the hole is
completely isolated.

An alternate embodiment of the invention provides the same

provision for mounting the heat pipe heat spreader with simple
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screws even when the heat pipe is constructed without internal
spacers. This embodiment forms the through holes in the solid
boundary structure around the outside edges of the two plates.
This region of the heat pipe is by its basic function already
sealed off from the vapor chamber by the bond between the two
plates, and the only additional requirement for forming a
through hole within it is that the width of the bonded region
be larger than the diameter of the hole. Clearly, with the
holes located in the peripheral lips, the heat pipe boundary
structure can be any shape.

Another alternate embodiment of the invention provides for
improved heat transfer between the integrated circuit chip and
the heat pipe heat spreader. This is accomplished by using a
different capillary wick material within the heat pipe at the
location which is directly in contact with the chip. Instead
of using the same sintered copper powder wick which is used
throughout the rest of the heat pipe, the part of the wick
which is on the region of the heat pipe surface which is in
contact with the chip is constructed of higher thermal
conductivity sintered powder. Such powder can be silver,
diamond, or many other materials well known in the art. This
provides for significantly better heat transfer in the most
critical heat transfer area, right at the integrated circuit

chip.
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1 The present invention thereby provides a heat pipe with

2 superior heat transfer characteristics, and the simplest of all
3 mounting devices, just several standard screws.
4 BRIEF DESCRIPTION OF THE DRAWINGS

5 FIG. 1 is a cross section view of the preferred embodiment
6 of the heat pipe of the invention with through holes through

7 its vapor chamber and in contact with a finned heat sink.

8 FIG. 2 is a cross section view of an alternate embodiment

9 of the heat pipe of the invention with through holes in the
10 peripheral lips and in a depression in one plate.

&

11 FIG. 3 is a plan view of an internal surfacgkthe contact
12 plate of the preferred embodiment of the invention showing the
13 region of the capillary wick constructed of sintered higher

14 heat conductivity powder. |

15 DETAILED DESCRIPTION OF THE INVENTION

16 FIG. 1 is a cross section view of the preferred embodiment

17 of a flat plate heat pipe 10 of the invention with through

18 holes 12 through its vapor chamber 14 and in contact with

19 finned heat sink 16.

20 Heat pipe 10 is constructed by forming a boundary structure
21 by sealing together two formed plates, contact plate 18 and

22 cover plate 20. Contact plate 18 and cover plate 20 are sealed
23 together at their peripheral lips 22 and 24 by conventional

24 means, such as soldering or brazing, to form heat pipe 10.
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Heat pipe 10 is then evacuated to remove all non-~condensible
gases and a suitable quantity of heat transfer fluid is placed
within it. This is the conventional method of constructing a
heat pipe, and is well understood in the grt of heat pipes.

The interior of heat pipe 10 is, however, constructed
unconventionally. While contact plate 18 is essentially flat
with the exception of peripheral lip 24, cover plate 20
includes multiple depressions 26. Degréssions 26 are formed
and dimensioned so that, when contact plate 18 and cover plate
20 are joined, the flat portions of depressions 26 are in
contact with inner surface 28 of contact plate 18. Depressions
26 thereby assure that the spacing between contact plate 18 and
cover plate 20 will be maintained even though pressure
differentials between the inside volume of heat pipe 10 and the
surrounding environment might otherwise cause the plates to
deflect toward each other.

Heat pipe 10 also includes internal sintered metal
capillary wick 30 which covers the entire inside surface of
contact plate 18. As is well understood in the art of heat
pipes, a capillary wick provides the mecﬁanism'by which liquid
condensed at the cooler condenser of a heat pipe is transported
back to the hotter evaporator where it is evaporated. The
vapor produced at the evaporator then moves to the condenser

where it again condenses. The two changes of state, evaporation
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at the hotter locale and condensation at the cooler site, are
what transport heat from the evaporator to the condenser.

In the present invention, heat pipe 10 also has capillary
wick pillars 32 which bridge the space between contact plate 18
and cover plate 20. Pillars 32 thereby interconnect cover
pla and contact plate 14 with continuous capillafy ;ick.
This/%eometry assures that, even if heat pipe 10 ig oriented so

that cover plaﬁg 16 }s lower than contact plate , ligquid

condensed upon fﬁﬁéf surface 34 of cover plate 20 will still be
in contact with capillary pillars 32. The liquid will
therefoie be moved back §%fégziid surface 28 which functions aé
the evaporator because it is in contact with a heat generating
integrated circuit (not shown). Capillary pillars 32 are
wrapped around and supported by depressions 26, which prevents
the structurally weaker capillary pillars 32 from suffering any
damage.

FIG. 1 also shows frame 36 which is typically used to
surround and protect heat pipe 10. Frame 34 completely
surrounds heat pipe 10 and contacts lip 24 of contact plate 18.
When heat pipe 10 is used to cool an integrated circuit chip
(not shown) which is held against contact plate 18, cover plate
20 is held in intimate contact with fin plate 38, to which fins
16 are connected. The entire assembly of heat pipe 10, frame

34, and fin plate 38 is held together and contact plate 18 is
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held against an integrated circuit chip by conventional screws
40, shown in dashed lines, which are placed in holes 42 in fin
plate 38 and through holes 12 in heat pipe 10, and are threaded
into the mounting plate (not shown) for the integrated circuit
chip.

Holes 12 penetrate heat pipe 10 without destroying its
vacuum integrity because of their unique location. Holes 12
are located within sealed structures such as solid columns 44,
and since columns 44 are bonded to cover plate 20 at locations
46, holes 12 passing through the interior of columns 44 have no
affect on the interior of heat pipe 10.

The preferred emsodiment of the invention has been
constructed as heat pipe 10 as shown in FIG. 1. This heat pipe
is approximately 3.0 inches by 3.5 inches with a total
thickness of .200 inch. Cover plate 20 and contact plate 18
are constructed of OFHC copper .035 inch thick, and depressions
26 span the .100 inch height of the internal volume of heat
pipe 10. The flat portions of depressions 26 are .060 inch in
diameter. Capillary wick 30 is constructed of sintered copper
powder and averages .040 inch thick. Columns 44 have a .250
inch outer diameter, and holes 12 are .210 in diameter.

FIG. 2 is a cross section view of an alternate embodiment
of the flat plate heat pipe 11 of the invention with through

holes 48 located within peripheral lips 22 and 24 of the heat
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pipe and hole 50 shown in another sealed structure, one of the
depressions 26. The only requirement for forming hole 50
within a depression 26 is that the bottom of depression 26 must
be bonded to inner surface 28 of contact pléte 18 to prevent
loss of vacuum within the heat pipe. Of course, the region of
the peripheral edges is also a sealed structure since bonding
between lips 22 and 24 is inherent because heat pipe 11 must be
sealed at its edges to isolate the interior from the outside
atmosphere.

The only differences between heat pipe 11 of FIG. 2 and
heat pipe 10 of FIG. 1-are that finned heat sink 16 is not
shown in FIG. 2, lips 22 and 24 are slightly longer in FIG. 2
to accommodate holes 48, and hole 50 is shown. In fact,
through holes 12 shown in FIG.(EZ;are also included in FIG. 2.
Although it is unlikely that holes 12, holes 48, and hole 50
would be used in the same assembly, manufacturing economies may
make it desirable to produce all the holes in every heat pipe
so that the same heat pipe heat spreader can be used with
different configurations of finned heat sinks. The unused sets
of holes have no effect on the operation or benefits of the
invention.

FIG. 3 is a plan view of the internal surface of the
contact plate 18 of heat pipe 10 of the invention showing

region 31 of capillary wick 30. Region 31 is constructed of

10
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sintered silver powder. While the balance of capillary wick 30
is conventional sintered metal such as copper, region 31 of
capillary wick 30, which is on the opposite surface of contact
plate 18 from the integrated circuit chip (not shown), is
formed of powdered silver. The higher thermal conductivity of
silver yields significantly better heat conduction through
region 31 of the wick 30, and thereby reduces the temperature
difference between the integrated circuit chip and the vapor
within heat pipe 10. This reduction of temperature difference
directly affects the operation of heat pipe 10, and essentially
results in a similar reduction in the operating temperature of
the chip. -

The invention thereby furnishes an efficient means for
cooling an integrated circuit and does so without the need for
larger heat spreaders which not only add weight but also do not
transfer heat away from the integrated circuit as efficiently
as does the heat pipe of the invention.

It is to be understood that the form of this invention
as shown is merely a preferred embodiment. Various changes
may be made in the function and arrangemeﬁt of parts;
equivalent means may be substituted for those illustrated
and described; and certain features may be used
independently from others without departing from the spirit

and scope of the invention as defined in the following

11
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claims. For example, through holes could also penetrate heat
pipe boundary structures with curved surfaces or heat pipe
boundary structures with offset planes which create several
different levels for contact with heat sources or heat sinks.
What is claimed as new and for which Letters patent of

the United States are desired to be secured is:

12
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1. In a heat pipe \in which a boundary structure forms an

i
enclosed vapor chambé% he improvement comprising: at least

(13, ¥8p59) |
one mounting hole penetrating the heat pipe.

2. In a heat pipe in which a boundary structure forms an

enclosey vapor chamber, the improvement comprising: at least

93
hole penetrating the heat pipe, with the mounting

one mountin
hole isolated fiqm @he vapg;)chambeEZby being located within a
sealed structure whixh is sealed to the boundary structure so
that the mounting hole rough the heat pipe has no access to

the vapor chamber.

3. The heat pipe of cdlaim 2 wherein the sealed structure is

a column spanning the bod

!
i

ary structure.

4. The heat pipe of 2 wherein the sealed structure is
‘2z )

a depression within one t of the boundary structure which

contacts and is bonded to ajother part of the boundary

structure.

t pipe of clai wherein the sealed structure is

By

a lip located at an edge
2y

bonded to another lip at

boundary structure which is
undary structure.
In a heat pipe in which a boundary structure forms an

i 3 2
chamber, with a capillary wick within the heat

enclosed va

pipe attached to [t
. 4/ ! ‘
with a heat source, so th

——— e

pipe evaporator, the improvement

par@]of the heat pipe which is in contact
the capillary wick acts as the heat

omprising: the capillary wick

13
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1 being cdngtructed with at least two separate sections of

terials and with a section located at(%he pari]of

: _ Vg - 7

3 || the heatpipe\which is in contact with the heat source being
A AN

2 different

4 formed of a matarial with higher heat conductivity than
5 sections located at parts of the heat pipe not in contact with

6 the heat source.

!

/

7 7. The heat pipe of im 6 wherein the section of higher
s

8 heat conductivity is co
9
5

10 W\Vy

11

ucted of sintered silver powder.
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DECLARATION, POWER OF ATTORNEY, AND PETITION

We, Peter M. Dussinger and Thomas L. Myers
the petitioners named herein, do declare that our citizenships
and residences are as stated above our respective signatures;
that we have reviewed and we understand the foregoing
specification and claims; that we believe ourselves to be the
joint, original, first and only inventors of the invention in
the patent application titled INTEGRATED CIRCUIT HEAT PIPE HEAT
SPREADER WITH THROUGH MOUNTING HOLES
and described and claimed in the foregoing specification; that
we do not know and do not believe that the same was ever known
or used in the United States before our invention thereof, or
patented or described in any printed publication in any country
before our invention thereof, or more than one year prior to
this application; or in public use or on sale in the United
States more than one year prior to this application; that this
invention has not been patented or made the subject of an
inventor’s certificate issued before the date of this
application in any country foreign to the United States on an
application filed by us or our legal representatives or assigns
more than twelve months prior to this application; that we
acknowledge the duty to6 disclose information we are aware of
which is material to the examination of the application in
accordance with 37 C.F.R. sec. 1.56(a); and that no application
for patent or inventor’s certificate on this invention has been
filed by us or our representatives or assigns in any country
foreign to the United States.

We declare further that all statements made herein of our
own knowledge are true and that all statements made on
information and belief are believed to be true; and further
that these statements were made with the knowledge that willful
false statements and the like so made are punishable by fine
and imprisonment, or both, under section 1001 of Title 18 of
the United States Code and that such willful false statements
may jeopardlze the validity of the appllcatlon or any patent
issuing thereon.

And we hereby appoint:
Martin Fruitman
Registration No. 26,890
419 N. George St.
Millersville, PA 17551

our attorney with full power of substitution and revocation, to
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prosecute this application and to transact all business in the
Patent and Trademark Office connected therewith.

Wherefore, we pray that Letters Patent be granted to us for
the invention or discovery described and claimed in the
foregoing specification and claims, and we hereby subscribe our
names to the foregoing specification and claims 9§claration,
power of attorney and this petition this /’ 4 day
of Va 1999.

Inventor’s Name: Peter M. Dussinger
Citizenship: United States of America
Resident of: 8 Lindside Ct., Lititz, PA 17543
Post Office Address: 8 Lindside Ct.

Lititz, PA 17543

Inventor’s Signature: ”Jgf 2 77>a4i?;x

Inventor’s Name: Thomas L. Myers
Citizenship: United States of America
Resident of: 44 Rolling Hill Dr., Lititz, PA 17543
Post Office Address: 44 Rolling Hill Dr.
Lititz, PA 17543

Inventor’s Signature: KC/ﬁijo‘”/¢A Jﬂ/;figﬁcbz”
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Applicant: Peter M. Dussinger and Thomas L. Myers
Serial No.:
Filed:

Title: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THROUGH
MOUNTING HOLES

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS
[37 CFR 1.9(f) and 1.27(c)] - SMALL BUSINESS CONCERN

I hereby declare that I am
[ ] the owner of the small business concern identified
below:
[X] an official of the small business concern empowered to
act on behalf of the concern identified below:

NAME OF CONCERN: Thermal Corp.
ADDRESS OF CONCERN: Rt. 113 & Edward Street
Georgetown, DE 19947

I hereby declare that the above identified small business
concern qualifies as a small business concern as defined in

13 CFR 121.3-18, and reproduced in 37 CFR 1.9(d), for purposes
of paying reduced fees under section 41(a) and (b) of Title 35,
United States Code, in that the number of employees of the
concern, including those of its affiliates, does not exceed 500
persons. For the purposes of this statement, (1) the number of
employees of the business concern is the average over the
previous fiscal year of the concern of the persons employed on
a full-time, part-time or temporary basis during each of the
pay periods of the fiscal year, and (2) concerns are affiliates
of each other when either, directly or indirectly, one concern
controls or has the power to control the other, or a third
party or parties controls or has power to control both.

I hereby declare that rights under contract or law have been
conveyed to and remain with the small business concern
identified above with regard to the invention entitled
INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THROUGH
MOUNTING HOLES

by inventor(s) Peter M. Dussinger and Thomas L. Myers
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described in
[X] the specification filed herewith
[ ] application serial no. , filed

The rights held by the above identified small business concern
are exclusive. :

I acknowledge the duty to file, in regard to this application
or patent, notification of any change of status resulting in
loss of entitlement to small business status prior to paying,
or at the time of paying, the earliest of the issue fee or any
maintenance fee due after the date on which this status as a
small entity is no longer appropriate. [37 CFR 1.28(b)]

I hereby declare that all statements made herein of my own
knowledge are true and that all statements made on information
and belief are believed to be true; and further that these
statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or
imprisonment, or both, under section 1001 of Title 18 of the
United States Code, and that such willful false statements may
jeopardize the validity of the application, any patent issuing
thereon, or any patent to which this verified statement is
directed.

NAME OF PERSON SIGNING: D onvard M_Epwust
TITLE OF PERSON OTHER THAN OWNER: UVice Pres denT

ADDRESS OF PERSON SIGNING: G(b S. wesT &4l AR LAwcpeles Pa
(7603

Vs
v ‘
SIGNATURE: /[/évu‘///é 8""‘% DATE /4 ‘1,'7 /// (72
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

weif the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3."
The "Highest Number Previously Paid For* (Total or Independent) is the highest number found in the appropriate box in column 1.

Effective November 10, 1998 )
CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
(Column 1) (Column 2) TYPE [J OR SMALLENTITY
FOR NUMBER FILED NUMBER EXTRA Tt | FEE TATE | FEE
BASIC FEE 380.00 OR 760.00
TOTAL CLAIMS . minus 20= |* e X$ 9= oR| X$18=
INDEPENDENT CLAIMS zo— minus3=|*  ——— X39= oRr| X78=
MULTIPLE DEPENDENT CLAIM PRESENT
+130= , OR +260=
* If the difference.in column 1 is less than zero, enter “0” in column 2 TOTAL |->S%~Jor TOTAL
CLAIMS AS AMENDED - PART Il OTHER THAN
(Column 1) (Column?2) (Column3)  SMALLENTITY OR SMALLENTITY
< CLAIMS HIGHEST ADDI- ADDI-
REMAINING NUMBER PRESENT
£ AFTER PREVIOUSLY | EXTRA RATE |TIONAL RATE | TIONAL
i /L/ AMENDMENT PAID FOR \ FEE FEE
§ Total . Minus D) = O X$ 9,% orl| xs18=
“E" Independent |x = Minus - % = O X39= orl| x7e= '
< FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM
+130= \ OR| +260=
. TOTAL TOTAL
ADDIT. FEE \ OR appIT. FEE
(Column 1) (Column 2) _ (Column 3)
. CLAIMS HIGHEST
o REMAINING NUMBER ADDI- ADDI-
= @ AFTER PREVIOUSLY PE,‘?EA”’ RATE [TIONAL RATE | TIONAL
& AMENDMENT PAID FOR FEE FEE
= .
% Total * Minus o = X$ 9= or| xs$18=
% Independent |« Minus ek = 39 on| xe-
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM
+130= "IOR| +260=
TOTAL TOTAL
ADDIT. FEE OR appiT. Fr.2
Va (Column 1) (Column2) (Column3
CLAIMS HIGHEST
o vV / REMAINING NUMBER PRESENT ADDI- ADDI-
; g AFTER PREVIOUSLY EXTRA RATE [|TIONAL RATE | TIONAL
'E' : AMENDMENT PAID.FOR FEE FEE
% Total * % Minus l d’n = — - X$ 9= OR | X$18=
&£ |Independent |« hg Minus o O =
g X39= OR X78=
FIRST PRESENTATIONOF MULTIPLE DEPENDENT CLAIM
+130= OR | +260=
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. ——OT
* I the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20." ADD,-TEO;QIE‘ OR ADD,P;Q’E‘

FORM PTO-875
(Rev. 8/68)
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Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Effective October 1, 1997 0%[310327
CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
(Column 1) (Column 2) TYPE [ ] OR  SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE FEE RATE FEE
BASIC FEE : _ G Foe| 70000
TOTAL CLAIMS (L minus 20 = | © — x$11= or | x$22=
2 .
INDEPENDENT CLAIMS % minus 3 = / wdi= or | x82=
MULTIPLE DEPENDENT CLAIM PRESENT
+135= or | +270=
* If the difference In column 1 s less than zero, enter “0" In column 2 )
TOTAL | 3654 | g TOTAL
CLAIMS AS AMENDED - PART Il OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
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< REMAINING NUMBER PRESENT ADDI- ADDI-
= PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
Z PAID FOR FEE FEE
E * H *R 7
% Total ' Minus Ao - / x$11= or | xg22=
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FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +135= or | +270=
TOTAL TOTAL
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(Column 1) (Column 2) (Columng)  ADDIT.FEE LoD ADDIT. FEE
CLAIMS HIGHEST
m REMAINING NUMBER PRESENT ADDI- ADDI-
| AFTER PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
E AMENDMENT PAID FOR FEE FEE
E Total * Minus - = x$11= OR | x$22=
<
UEJ Independent| * Minus e = x41= OR | x82=
< -
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +135= OR | +270=
TOTAL OR TOTAL
(Column 1) (Column 2) (Column3)  ADDIT. FEE ADDIT. FEE
CLAIMS HIGHEST
(&) REMAINING NUMBER PRESENT ADDI- ADDI-
- PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL
z PAID FOR FEE FEE
g Total * Minus ** = x$11= OR | x$22=
<
g Independent] * Minus b = x41= OR | x82=
<
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +135= OR | +270=
If the entry in column 1 is less than the entry in column 2, write “0" In column 3. TOTAL TOTAL
" If the “Highest Number P ly Paid For” IN THIS SPACE Is less than 20, enter *20." R
it the -ngniit Number 425:832& Paid For IN THIS SPAGE 15 lacs than 3, entor 3. ADDIT. FEE OR aoor. FeE

The *Highest Number Previously Paid For" (Total or Independent) is the highest number found In the appropriate box in column 1.
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**CONTINUING DOMESTIC DATA************'{*********
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**FOREIGN APPLICATIONS* %% k% &k ¥k
VERIFIED ;
IF REQUIRED, FOREIGN FILING LICENSE GRANTED 06/09/99 * SMALL ENTITY **

Foreign Priority claimed STATE OR | SHEETS TOTAL INDEPENDENT
35 USC 119 (1; d) conditions met Dyesﬁ%a/DMet after Allowance | COUNTRY | DRAWING CLAIMS CN.A!MS
Verified and Acknowledged &0 PA 3 7 3
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MARTIN FRUITMAN
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a]
<
. INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THKOUGH MOUNTING
‘ui  HOLES
B
Fm
FILING FEE B
ECEI T e All Fees
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UNITED STATES PATENT AND TRADEMARK OFFICE |

COMMISSIONER FOR PATENTS

UNITED STATES PATENT AND TRADEMARK OFFICE
WasHINGTON, D.C. 2023l

www.uspto.gav

[ CONFIRMATION NO. §761

Bib Data Sheet
FILING DATE
SERIAL NUMBER 05/12/1999 CLASS GROUP ART UNIT ATTORNEY
09/310,397 RULE 165 3743 DOCKET NO.

APPLICANTS

PETER M. DUSSINGER, LITITZ, PA,
THOMAS L. MYERS, LITITZ, PA,
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IF REQUIRED, FOREIGN FILING LICENSE GRANTED.,,. SMAR—ENTIR
** 06/09/1999

Foreign Priority claimed D yes m’ g/
z n

STATEOR | SHEETS TOTAL |[INDEPENDENT

35 USC 119 (@-0) condiions L yeg A no L wetafer COUNTRY | DRAWING | CLAIMS | CLAIMS
met Allowance PA 3 7 3 .
Verified and

IAcknowledged Examinér's Signature Initials

IADDRESS 3
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DUANE, MORRIS & HECKESCHER LLP
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TITLE
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Patent and Trademark 2: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persc required to respond to a collection of information it displays a valid OMB control number.
Ve

Attomey Docket No. Total Pages

: UTILITY . — -
P AT E N T A P P L I C AT' O N First Named Inventor or Application ldentifier
TRANSMITTAL Peter M. Dussinger

(Only for new nonprovisional applications under 37 CFR 1.53(b))} Express Mail Labél No.

Assistant Cbmmnssloner for Patents™
Soe MPEP cﬁff’L;SoA“ON ELEMENTS =~ ADDRESS TO: Box Patent Application -
pter conceming utility patent application contents. Washington, DC 20231
Fee Transmittal Form " .
1. X (Submit an original, and a duplicate for fee processing) . Microfiche Computer Program {Appendix)
2, Specilication [Total Pages 15 7. Nucleotide and/or Amino Acid Sequence Submission
(preferred arrangement set forth below) (if applicable, all necessary)

- Descriptive title of the Invention

. - Cross Relferences to Related Applications
.+, - Statement Regarding Fed sponsored R & D b. Paper Copy (identical to computer copy) -
- Relerence to Microfiche Appendix ' :

a. Computer Readable Copy

c. - Statement verifying identity of above copies

- Background of the Invention
- Brief Summary of the Invention
- Brief Description of the Drawings (if filed)

ACCOMPANYING APPLICATION PARTS

- Detaited Description 8.] X | Assignment Papers (cover sheet & document(s))
- Claim(s | .

() ‘ o 37 CFR 3.73(b) Statement ::l Power of Attomey
- Abstract of the Disclosure (when there is an assignee) |

English Translation Document (if applicabls)

Information Disclosure . Copiss of IDS
Statement (IDS)/PTO-1449 Citations
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o

Drawing(s) (35 USC 113) [Total Sheets 3

—
-
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ELETE the following inventor(s) named
n the prior application:

.......................................
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g

Preliminary Amendment

Retumn Receipt Postcard (MPEP 503)

- (Should be specifically itemized)
Smali Entity | Statement filed in prior application,
Statement(s)| Status still proper and desired
Certified Copy of Priority Document(s)
(if foreign priority is claimed)

Other:
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D

EREENS
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incomoration By Reference (useable if Box 4b is checked)
The entire disclosure of prior application

No: / is considered as being
pan of the disclosure of the accompanying application ] = cceiiiiiiiiiiiii ittt ir s e rcsecstaaes
and is hereby incorporated by reference therein.

17. 1t a CONTINUING APPLICATION, check appropriate box and supply the requisite information:
D Continuation D Divisional D Continuation-in-part (CIP) of prior application No: /.

18 CORRESPONDENCE ADDRESS

............................................
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Attorney’s Docket No.

Martin Fruitman
419 N. George St.
Millersville, PA 17551

COMMISSICNER OF PATENTS AND TRADEMARKS
Washington, DC 20231

Sir:

Transmitted herewith for filing is the patent application of:
Inventor: Peter M. Dussinger et al

For: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER
WITH THROUGH MOUNTING HOLES

Enclosed are:

[X] 3

sheets of drawing

[X] An assignment of the invention to Thermal Corp.

[X] A verified statement to establish small entity status under
37 C.F.R. 1.9 and 37 C.F.R. 1.27.

The filing fee has been calculated as shown below:

’ OTHER THAN
(Cel. 1) (Col. 2)  SMALL ENTITY SMALL ENTITY
NO. _

FOR: NO. FILED|EXTRA RATE| FEE OR |RATE| FEE
BASIC FEE |*%%k%kkkk|kkks%k *%k%%|$380 OR |*%%%%|$760
TOTAL CLMS 7-20= 0 X9 $ 0 OR |x18 |$
INDEP.CLMS| 2-3= 0 x39 |$ 0 OR |x78 |$
JMULTIPLE INDEPENDENT CLAIMS |x $ 0 OR |x $
TOTAL |$380 . TOTAL |$
[X] A check in the amount of $380.00 to cover the filing
fee is enclosed.

[X] A second check in the amount of $ 40.00 to cover the
fee for recording of the assignment is enclosed.
A duplicate copy of this sheet is enclosed.

“ﬁzé%QQZiizgi;Zi;aﬂ

Martin Fruitman

Attorney of Record
Reg. No. 26,890
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Attorney’s Docket No.

Martin Fruitman
419 N. George St. o
Millersville, PA 17551 §
COMMISSIONER OF PATENTS AND TRADEMARKS @
Washington, DC 20231 =
. 3
Sir: 9
™

Transmitted herewith for filing is the patent application of:
Inventor: Peter M. Dussinger et al

For: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER
WITH THROUGH MOUNTING HOLES

Enclosed are:

[X] 3 sheets of drawing

[X] An assignment of the invention to Thermal Corp.

[X] A verified statement to establish small entity status under
37 C.F.R. 1.9 and 37 C.F.R. 1.27.

The filing fee has been calculated as shown below:

OTHER THAN
(Col. 1) (Col. 2) SMALL ENTITY SMALL ENTITY
FOR: NO. FILED Eggéz RATE)| FEE OR |RATE| FEE
BASIC FEE |*%kkkdkkdk | kkskkx *%k%%|$380 OR |**%%|$760
TOTAL CLMS 7-20= 0 X9 $ 0 OR |x18 |$
INDEP.CLMS 2-3= 0 %39 {$ O OR |{x78 |$S
[ JMULTIPLE INDEPENDENT CLAIMS |x $ 0 OR |x $
TOTAL |$380 ~ TOTAL |$

[X] A check in the amount of $380.00 to cover the filing
fee is enclosed.

[X] A second check in the amount of $ 40.00 to cover the
fee for recording of the assignment is enclosed.
A duplicate copy of this sheet is enclosed.

A

Martin Fruitman
Attorney of Record
Reg. Nbo. 26,890
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CERTIFICATE OF MATLING BY EXPRESS MATL

EE283079580U%

Express Mail Label No.:
Date of Deposit: %ﬂv /Z/ /7¢¢

Paper: Patent Application
Title: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER
WITH THROUGH MOUNTING HOLES

Serial No.:
Applicant: Peter M. Dussinger and Thomas L. Myers

I hereby certify that this paper is being deposited with
the U.S. Postal Service "Express Mail, Post Office to
Addressee" service under 37 CFR 1.10 on the date indicated
above and is addressed to the Commissioner of Patents and

Trademarks, Washington, DC 20231. ;2

Martin Fruitman
Attorney of Record

Reg. No. 26,890

419 N. George St
Millersville, PA 17551
Telephone (717) 872-7234
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MARTIN FRUITMAN P.C.

PATENT & TRADEMARK ATTORNEY

O
419 NORTH GEORGE STREET ‘;t___

L=al R
MILLERSVILLE, PA 17551 =S =4
‘o> ~
= «q 3]
o a
PHONE (717) 872-7234 =
- O in
neo {on]

0

May 12, 1999 &

Commissioner of Patents and Trademarks
Washington, DC 20231

Sir:
PRIOR ART STATEMENT
Enclosed is the application of Peter M. Dussinger et al
for United States Letters Patent for a INTEGRATED CIRCUIT HEAT
PIPE HEAT SPREADER WITH THROUGH MOUNTING HOLES.

The prior art listed below, copies of which are enclosed,
is the closest prior art of which I am aware.

5,694,295 12/2/97 Mochizuki et al

5,465,782 11/14/95 Sun et al

5,427,174 6/27/95 Lomolino, Sr. et al

3,834,457 9/10/74  Madsen

3,680,189 8/1/72 Noren

3,490,718 1/20/70 Vary

SU 407-160 4/2/74 Aleksandrov et al (Soviet patent)

Mochizuki shows a holding frame 17.

Sun and and Lomolino use supporting walls as spacers within
flat heat pipes.

Madsen and Noren both use non-wick spacer structures to
separate and support the plates of a flat heat pipe.

Vary and Aleksandrov show mating embossed depressions
separating the flat plates of a heat pipe.

Respectfully submitted,

it T,

Martin Fruitman
Attorney of Record
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TFOF PTO-1449 7 OZPARTMENT OF COMMERCE |ATTY. DOCKET SERIAL NO.
(REV. 7-80) INT AND TRADEMARK OFFICE ~
(Title Amended 3/83) 0?/3 19,377
INFORMATION DISCLOSURE STATEMENT BY APPLICANT Applicant | =
AP - : 0,1 =
N LIST OF ITEMS Peter M. Dussinger et®al =
Filing Date Group ?«; ,"—:“EQ
| S fo Iy TS
(Use several sheets if necessary) e [74 D5 =1
[ —\
U.S. PATENT DOCUMENTS ;\‘2 %9
*EXAMINER DOCUMENT NUMBER DATE NAME CLASS | SUBCLASS FILING DATE
INITIAL IF APPROPRIATE
oK AA |5,694,295 " [L2/2/97| Mochizuki et al | 361 699
% AB |5,465,782 11/14/9%5 Sun 165 104.26
% AC |5,427,174 6/27/95| Lomolino 165 104.26
4 AD 13,834,457 P/10/74| Madsen 165 104.26
% AE 13,680,189 B/1/72 Noren 165 104.26
% AF 13,490,718 1/20/70| Vary 165 | 104.26
AG
AH
Al
AJ
AK
FOREIGN PATENT DOCUMENTS
DOCUMENT NUMBER DATE COUNTRY CLASS | SUBCLASS TRANSLATION
. YES NO
- AL | SU 407-160 1 /2 /74 Soviet Union . 165 104.26
AM
AN
AO
AP
OTHER INFORMATION (Including Author, Title, Date, Pertinent)
AR
AS
AT
EXAMINER ' DATE CONSIDERED /
CA rrdyde_sg#ntn, VI
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not
conformance and not considered. Include copy of this form with next communication to applicant.

3-1
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eNT OF Co,
5 4,

& ,v
4 % | UNITED STATES DEPARTMENT OF COMMERCE
< s | Patent and Trademark Office
“ & Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Srareg of Washington, D.C. 20231
| APPLICATIONNO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |
0%/310,397  05/12/9%9 DUSSINGER F
- l EXAMINER |
CMOZ/ D8R3 1
MARTIN FRUITMAN ATHINSON, ©
419 N GEORGE 7 [ amtunt | PAPER NUMBER |
MILLERSVILLE PA 17551 ' =
743

DATE MAILED:

& /23700

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner of Patents and Trademarks

PT0-90C (Rev. 2/85) 1- File Copy\%j

U.S. G.P.O. 2000 ; 465-188/25266
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Applicatjon No. Applicant(s)

09/3/0339 Dt SSirger e A

Office Action Summary

Examiner Grd(p Art Unit
/(77%&/‘})7 8793

~-The MAILING DATE of this communication appears on the cover sheet beneath the correspondence address--

Period for Reply
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM THE MAILING DATE
OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS
from the mailing date of this communication.

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, such period shall, by default, expire-SiX (6) MONTHS from the mailing date of this communication .
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Status
0O Responsive to communication(s) filed on
O This action is FINAL.

(3 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 C.D. 1 1; 453 O.G:. 213.

Disposition of Claims

EKﬂém(s) /= 7 is/are pending in the application.
Of the above claim(s) is/are withdrawn from consideration.
[J Claim(s) is/are allowed.
B&aim(s)' /- 7 - is/are rejected.
3 Claim(s) ' is/are objected to.
0 Claim(s) are subject to restriction or election

requirement.

Ap{:ica}i’apers
ee the attached Notice of Draftsperson’s Patent Drawing Review, PTO-948.

S}:e proposed drawing corre?t'p:,/erd on is UOapproved (] disapproved.
The drawing(s) filed on_-5 /7 /77 is/are objected to by the Examiner.

[¥The specification is objected to by the Examiner.
[J The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119 (a)~(d)

0O Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 11 9(a)-(d).
O Al OSome* O None of the CERTIFIED copies of the priority documents have been
O received.
[J received in Application No. (Series Code/Serial Number)
O received in this national stage application from the International Bureau (PCT Rule 1 7.2(a)).

~.

*Certified copies not received:

Attachment(s)
&Hrformation Disclosure Statement(s), PTO-1449, Paper No(s). _.Q\___.__ O Interview Summary, PTO-413
rNotice of Reference(s) Cited, PTO-892 O Notice of Informal Patent Application, PTO-152
Erotice of Draftsperson’s Patent Drawing Review, PTO-948 O Other

Office Action Summary

U. 8. Patent and Trademark Office
PTO-326 (Rev. 9-97) Part of Paper No._5".

*U.S. GPO: 1998-454-457/97505

Cooler Master's Exhibit No. 1012
Page 50




Application/Control Number: 09/310,397 Page 2

Art Unit: 3743

Drawings

The drawings are objected to under 37 CFR 1.83(a). The drawings must show every
feature of the invention specified in the claims. Therefore, the heat sour¢e must be shown or the
feature(s) canceled from the claim(s). No new matter should be entered.

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4) because
reference characters "16" and "14" have both been used to designate a contact plate. Correction
is required.

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4) because
reference characters "14"; “16", etc. have been used to designate both a vapor channel and a
contact plate; “a cover plate” and “a fin”. Correction is required.

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because they do
not include the following reference sign(s) mentioned in the description: Fig. 12. Correction is
required.

Specification

The disclosure is objected to because of the following informalities. For example, there is

no Fig. 12 illustrated in the drawings nor disclosure in the description section of the specification.
Claim Rejections - 35 USC § 112

Claims 2-7 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for

failing to particularly point out and distinctly claim the subject matter which applicant regards as

the invention. Regarding claim 2, the recitation “the vapor chamber” lacks antecedence.
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Application/Control Number: 09/310,397 Page 3

Art Unit: 3743

Regarding claim 6, the recitation “the part” lacks antecedence.

In view of the plurality of drawing, specification and claim errors, the Examiner has only
listed a few examples of these errors and it is requested applicant review the application and
correct all drawing, specification and claim errors.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 that form
the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed publication in this or a foreign
country or in public use or on sale in this country, more than one year prior to the date of
application for patent in the United States.

Claims 1-3 are rejected under 35 U.S.C. § 102(b) aé being anticipated by Tajbl et al.
The document of Tajbl et al. in Figures 1-4 discloses a sealed heat pipe having electronic
devices attached via holes and screws.
Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. § 103 which forms the basis for all obviousness
rejections set forth in this Office action:

A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought
to be patented and the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having ordinary skill in the
art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

Subject matter developed by another person, which qualifies as prior art only under
subsection (f) or (g) of section 102 of this title, shall not preclude patentability under this
section where the subject matter and the claimed invention were, at the time the invention
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Application/Control Number: 09/310,397 Page 4

Art Unit: 3743

was made, owned by the same person or subject to an obligation of assignment to the
same person.

This application currently names joint inventors. In considering patentability of the claims
under 35 U.S.C. § 103, the examiner presumes that the subject matter of the various claims was
commonly owned at the time any inventions covered therein were made absent any evidence to
the contrary. Applicant is advised of the obligation under 37 C.F.R. § 1.56 to point out the
inventor and invention dates of each claim that was not commonly owned at the time a later
invention was made in order for the examiner to consider the applicability of potential 35 U.S.C.
§ 102(f) or (g) prior art under 35 U.S.C. § 103.

Claim 4 is rejected under 35 U.S.C. § 103 as being unpatentable over Tajbl et al. in view
of Evdokimov. The document of Tajbl et al. discloses all the claimed features of the invention
with the exception of the depression bonded to another part of the structure.

The document of Evdokimov in Figures 1 and 2 discloses that it is known to have a heat
pipe comprised of depressions bonded to another part of the heat pipe for the purpose of
increasing the structural strength/rigidity of the heat pipe. It would have been obvious at the time
the invention was made to a person having ordinary skill in the art to employ in Tajbl et al.
depressions bonded to another part of the heat pipe for the purpose of increasing the structural
strength/rigidity of the heat pipe as disclosed in Evdokimov.

Claim 5 is rejected under 35 U.S.C. § 103 as being unpatentable over Tajbl et al. in view
of Doriner Systems. The document of Tajbl et al. discloses all the claimed features of the
invention with the exception of bonded lips.

The document of Doriner Systems in Figures 1 and 2 discloses that it is known to have a

heat pipe comprised of plates with bonded lips for the purpose of making a heat pipe which
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Application/Control Number: 09/310,397 Page 5

Art Unit: 3743

virtually isothermal conditions can be achieved with quite rapid exchange of energy. It would
have been obvious at the time the invention was made to a person haviné ordinary skill in the art
to employ in Tajbl et al. plates with bonded lips for the purpose of making a heat pipe which
virtually isothermal conditions can be achieved with quite rapid exchange of energy as disclosed in
Doriner Systems.

Claims 6-7 are rejected under 35 U.S.C. § 103 as being unpatentable over Doriner
Systems in view of ALIP. The document of Doriner Systems discloses all the claimed features of
the invention with the exception of the wick having a higher thermal conductivity at one part than
at another part.

The document of ALIP in the illustration discloses that it is known to have a wick which
has a higher thermal conductivity at one part (i.e. heat receiving middle part) of the heat pipe than
at another part of the heat pipe (i.e. part away from the heat source in the radial direction) for the
purpose of increasing the heat transfer efficiency of the wick and removing a large amount of heat
from a heat source. It has been held "that the use of a one piece construction instead of the
structure disclosed in [the prior art] would be merely a matter of ob?ious engineering choice." In
re Larson, 340 F.2d 965, 144 USPQ 347, 349 (CCPA 1965). It would have been obvious at the
time the invention was made to a person having ordinary skill in the art to employ in Doriner
Systems the wick having a higher thermal conductivity at one part (i.e. heat receiving middle part)
of the heat pipe than at another part of the heat pipe (i.e. part away from the heat source in the

radial direction) for the purpose of increasing the heat transfer efficiency of the wick and
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Art Unit: 3743

removing a large amount of heat from the heat source as disclosed in ALIP. It would have been
obvious to one having ordinary skill in the art at the time the invention was made to make the
wick out of silver powder, since it has been held to be within the general skill of a worker in the
art to select a known material on the basis of its suitability for the intended use as a matter of
obvious design choice. In re Leshin, 125 USPQ 416.
Conclusion

The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure.

Any inquiry concerning this communication or earlier communications from the examiner

should be dlrected tEHﬁWH her Atkmson whose telephone number is (703) 308-2603.

7 2£ RTKIN
C.A”

PRIMARY EXAM!NEH
June 14, 2000
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Form PTO 948 (Rev. 8-98) U.S. DEPARTMENT OF COMMERCE - Patent and Trademark Office  Application No. / / .
/

NOTICE OF DRAFTSPERSON'S
PATENT DRAWING REVIEW

The drawing(s) filed (insert date)_ .

Agyroved by the Draftsperson under 37 CFR 1.84 or 1.152.

B Objected to by the Draftsperson under 37 CFR 1.84 or 1.152 for the reasons indicated below. The Examiner will require

submission of new, corrected drawings when necessary. Corrected drawing must be sumitted according to the instructions on the back of this notice.

1. DRAWINGS. 37 CFR 1.84(a): Acceptable categories of drawings:
Black ink. Color.
____Color drawings are not acceptable until petiton is granted.
Figlsy
____Pencil and non black ink not permitted. Fig(s)
2. PHOTOGRAPHS. 37 CFR 1.84 (b)
___ 1 full-tone set is required. Fig(s)
____ Photographs not properly mounted (must use brysto} board or
photographic double-weight paper). Fig(s)
____ Foor quality (half-tone). Fig(s)
3. TYPE OF PAPER. 37 CFR 1.84(g)
_____ Paper not flexible, strong, white, and durable.
Fig(s) v
___ Erasures, alterations, overwritings, interlineations,
folds, copy machine marks not accepted. Fig(s)
____ Mylar, velum paper is not acceptable (too thin).
Figls)
4. SIZE OF PAPER. 37 CFR 1.84(f): Acceptable sizes:
____21.0cmby 29.7 cm (DIN size Ad)
___21.6cmby27.9 cm (8 1/2 x 11 inches)
____ All drawing sheets not the same size.
Sheet(s) ___
_____Drawings sheets not an acceptable size. Fig(s)
. MARGINS. 37 CFR 1.84(g): Acceptable margins:

L

Top 2.5 cm Left 2.5cm Right 1.5 cm Bottom 1.0 cm
SIZE: A4 Size
Top 2.5 cm Left 2.5 cm Right
SIZE: 81/2x
Margins not acceplablg, Ff
___Top(T) Left (L)
Right (R) Bottom (B)
VIEWS. 37 CFR 1.84(h)
REMINDER: Specification may require revision to
correspond to drawing changes.
Partial views. 37 CFR 1.84(h)(2)
_____ Brackets needed to show fi gure as one entity.
Fig(s)
____ Views not labeled separately or properly.
Fig(s) '
___ Enlarged view not labeled separetely or properly.
Fig(s) _
7. SECTIONAL VIEWS. 37 CFR 1.84 (h)(3)
. Hatching not indicated for sectional portions of an object.
Fig(s)
_____Sectional designation should be noted with Arabic or
Roman numbers. Fig(s)

25 ¢y Bottom 1.0 cm

6.

8. ARRANGEMENT'OF VIEWS, 37 CFR 1.84(i)

. Words do not appear on a horizontal, left-to-right fashion

- when page is either upright or turned so that the top
becomes the right side, except for graphs. Fig(s)

9. SCALE. 37 CFR 1.84(k)

Scale not large enough to show mechanism without

crowding when drawing is reduced in size to two-thirds in

reproduction.

Figls) ______
10. CHARACTER OF LINES, NUMBERS, & LETTERS.

letters not uniformly thick-and well
te, and black (poor line quality).

11. SHADING. 37 CFR/].84(m)

Solid black areas pale. Fig(s) o
Solid black shading not permitted. Fig(s)
Shade lines, pale, rough and blurred. Fig(s)
12. NUMBERS, LETTERS, & REFERENCE CHARACTERS.
3 1.84(py

7 Numbers gnd

nce characlers not plain and legible

____ Figure l¢gends are poor. Fig(s)

___ Numbers and reference characters not oriented in the
same direction as the view. 37 CFR 1.84(p)(1)
Fig(s)

_____ English alphabet not used. 37 CFR 1.84(p)(2}

Figs

Numbers, letters and reference characters must be at leas!

.32 cm (1/8 inch) in height. 37 CFR 1.84(p)(3)
Fig(s) _
13. LEAD LINES. 37 CFR 1.84(q)
__ Lead lines cross each other. Fig(s)
—— Lead lines missing. Fig(s)
14. NUMBERING OF SHEETS OF DRAWINGS. 37 CFR 1.84(1)

Sheets not numbered consecutively, and in Arabic numerals

beginning with number 1. Sheet(s)
15. NUMBERING OF VIEWS. 37 CFR 1.84(u)

Views not numbered consecutively, and in Arabic numerals,

beginning with number 1. Fig(s)
16. CORRECTIONS. 37 CFR 1.84(w)
____ Corrections not made from prior PTO-948
dated
17. DESIGN DRAWINGS. 37 CFR 1.152.
_____ Surface shading shown not appropriate. Fig(s)
_____ Solid black shading not used for color contrast.
Fig(s)
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(e mADEw*Q‘\k' IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of:

Peter M. Dussinger et al

Art Unit 3743
Serial No.: 09/310,397

Filed: 5/12/99

d3A1303d

Examiner Atkinson
Title: INTEGRATED CIRCUIT

HEAT PIPE HEAT SPREADER
WITH THROUGH MOUNTING HOLES

Wo0Y VW 00LE 3L
0302 G1d3S

419 N. George St. :
Millersville, PA 17551
September 7, 2000
AMENDMENT

Hon. Commissioner of Patents and Trademarks
Washington, DC 20231

Sir:

This Amendment is responsive to the Patent Office action
mailed June 23, 2000 (paper no. 3).
IN THE SPECIFICATION
Please amend the specification as indicated below.

On page 6, on line 11, please insert the word ... of...

between the words "“&u

ace" and "the".

On page 8, line 6 and on line 8, please replace the

numeral "le" th the numeral ...20..., and replace the numeral

"14" with the numeral ...18...
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12

13

14

15

on line 11, please replace the sixth word

"raised" with the word ...inner... .

On page 10, on line 14, please replace the designation
"FIG. 12" with e designation ... FIG. 1 ....
IN THE CLAIMS

Pleasg cancel claim 5.

Please amend the claims as indicated on the following page.

2. (Amended) In a heat pipe in which a boundary structure
forms an enclosed vapqr chamber, the improvement comprising: at
least one mounting holé penetrating the heat pipe through a

structure, with the

mounting hole isolated from the vapor chamber by being located
within a sealed structu which is sealed to the boundary

structure so that the mo ing hole through the heat pipe has

v

no access to the vapor§p amber.
7

16

17

70"
G 19
20

21

22

23

24

6. (Amended) In a hgg /pipe in which a boundary structure
forms an enclosed vapor chamber, with a capillary wick within
the heat pipe attached to [the] a part of the heat pipe which
is [in] used for contact with a heat source, so that the
capillary wick acts as the heat pipe evaporator, the
improvement comprising: the g¢apillary wick being constructed
with at least two separate seftions of different materials and
with a séction located at [the] a part of the heat pipe which

is [in] used for contact with {the] a heat source being formed
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of a material with higher heat conductivity than sections
located at parts of t\‘;%eat pipe not [in] used for contact

with [the] a heat source.

REMARKS

The drawings have been objected to because "the heat
source" was not shown in the drawings but was specified in the
claims. It is believed that this objection has been overcome
by amending claim 6 to eliminate the specification of a heat
source by using the phrase heat source only to describe a
particular part of the heat pipe, as in "a part of the heat
pipe which is used for ‘contact with a heat source".

The drawings were also objected to because of the misuse of
the numerals "14" and "16" and because of the use of the
designation "FIG. 12". It is now believed that all these
errors have been corrected and the objections are no longer
required. Applicants’ representative offers his sincere
apologies for the confusion caused by these errors.

Claims 2-7 have been rejected under 35 U.S.C. 112 because,
in claim 2 "the vapor chamber" and in claim 6 "the part" lacked
antecedence. These claims have now been amended in a manner
which is believed to furnish proper antecedents.

Claims 1-3 have been rejected under 35 U.S.C. sec. 102(b)
as being anticipated by Tajbl et al. This rejection is

respectfully traversed.
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The Tajbl patent does indeed show a sealed heat pipe having
electronic components attached by means of holes and screws as
the Examiners notes. However, claim 1 of the application
requires more than that. It specifies "at least one mounting

\hole penetrating the heat pipe", and Tajbl shows no such

|

istructure. Tajbl shows a supporting plate with several closed
vapor canals with vaporizing and condensing liquid [heat
pipes], but all the attachment holes are in spaces on the plate
between the heat pipes, and none of the holes penetrate any of
the heat pipes. As shown in FIG. 1 and specified in claim 1 of
the present application, in the present application the holes
for attachment penetrate through the heat pipe.

Claim 1-3 are believed to be allowable because they specify
different structures from that of Tajbl, the structures
function differently, and they provide the new and unusual
result of not requiring mounting frames or other side
structures in which to form holes to attach the heat pipe.

Claim 4 has been rejected under 35 U.S.C. sec. 103 as being
unpatentable over Tajbl et al in view of Evdokimov. This
rejection is respectfully traversed. §

Since Tajbl does not actually disclose holes penetrating
the heat pipes, the combination of Tajbl and Evdokimov does not
gain anything. Evdokimov does show the depressions of one side

of a heat pipe bonded to another part of the heat pipe, but
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claim 4 of the application is dependent from claim 1 which
requires holes penetrating the heat pipe, and Evdokimov does
not even suggest the need for any screw holes for attachment.
Claim 4 should be allowed as a variation of claim 1 which is
believed to be allowable because Tajbl also shows no holes
penetrating a heat pipe.

Rejected claim 5 has been cancelled.

Claims 6 and 7 have been rejected under 35 U.S.C. sec. 103
as being unpatentable over Doriner Systems in view of ALIP.
This rejection is respectfully traversed.

ALIP apparently discloses a wick material with varying
thermal conductivity so that the thermal conductivity increases
as the wick material progresses toward the apex of a ribbed
hemispherical evaporator surface. This differs substantially
from the specification of claim 6.

Amended claim 6 specifies only two different materials, one
with higher thermal conductivity, with the locations of the two
materials determined by the location of the heat source with
which the heat pipe is to be used. The higher thermal
conductivity material is located at the\ﬁart of the heat pipe
which is used for contact with the heat source, and the lower
conductivity material is used elsewhere.

ALIP makes no distinction for the thermal conductivity in

regard to the location of the heat source, and in fact infers
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that the heat source covers all of surface 2. ALIP states that
superheating occurs at the periphery of the evaporator, at the
heat pipe side walls, probably because that is the location of
the shortest thermal path. That makes the wick near the wall
closer to the heat source, and that is where the wick structure
has the lowest thermal conductivity.

Claim 6 also specifies separate sections of wick, not just
differences in thermal conductivity. ALIP actually discloses a
single wick with continuously varying conductivity, not a wick
with distinct and separate sections. Furthermore, the
manufacture of a heat pipe with a wick of continually varying
thermal conductivity is a difficult and expensive process,
while a wick using only two types.of material in distinct
locations is quite simple to make.

The present invention also permits the use of the higher
conductivity material offset from a central location of the
heat pipe. All that is required for that use is to attach the
higher thermal conductivity wick to the location used, whereas
the ALIP wick structure requires placing the variable
conductivity wick over the entire surfacé, and it is not at all
clear if the ALIP wick can even be used in an asymmetrical
location.

The wick of claim 6 is therefore structurally different and

operates differently from ALIP. Moreover its simple structure
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gives it a distinct manufacturing advantage over ALIP.

The Applicants have made a bona fide attempt to respond to
the rejection set forth by the Patent Office. Accordingly, it
is submitted that the case is now in condition for allowance,
and early and favorable notice to this effect is respectfully
solicited.

If an interview would facilitate disposal of the present
application, it is suggested that the Examiner call the number
noted below, at the Examiner’s convenience, to discuss the
matter.

Respectfully submitted,
‘Martin Fruitman
Attorney of Record

Telephone (717) 872~7234
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

-t
X
In Re Application of: « 20
PP ; S B oM™
. o v
Peter M. Dussinger et al ) - = M
) Art Unit 3743 = @ =
Serial No.: 09/310,397 ) i~
) x & O
Filed: 5/12/99 ) =
) X

Examiner Atkinson
Title: INTEGRATED CIRCUIT V

HEAT PIPE HEAT SPREADER
WITH THROUGH MOUNTING HOLES

419 N. George St. _
Millersville, PA 17551

Hon. Commissioner of Patents and Trademarks
Washington, DC 20231

Sir:
CERTIFICATE OF MAILING
I hereby certify that this Amendment
is being deposited with the United States Postal Service as

first class mail with sufficient postage in an envelope

addressed to:

Commissioner of Patents and Trademarks, Washington, D.C. 20231,

Date: §?674%7

on the date indicated below.
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N V. -03 00(FRI) 11:20 DUANE, MORRTS & HECKSCHER TEL:717 232 4015 P. 003

U s S A A OFFIC 3
In re Application of: Dussinger et al.

Serial No: 09/310,397 Examiner: Atkinson, C.  cepripicate unoen a7 cpa  1.sga)

|, SAMUEL W, APICELLIL, REGIETRATION NG, 351“27‘THEHEBY CERTIFY
: ) THAT THIS CORRESPONDENCE 18 BEING DEPOS(|TED WITH THE
Filed: 05/12/1999 Group Art Unit: 3743 : UNITED STATES POSTAL SEAVICE AS FIRST CLAS MAIL IN AN
ENVELOPE ADDRESSED TO ABSSTANT COMMISSIONER FOR
PATENTS, WASHINGTON, B.C. 2023).

For: INTEGRATED CIRCUIT HEAT PIPE HEAT oy
SPREADER WITH THROUGH MOUNTING HOLES

SAMUEL W. APICELLI

Commissioner of Patents and Trademarks -y '

Washington, D.C. 20231 FAX RECEIVED
NOV 8 - 2npn

Sir; 8 -~ 2000

The undersigned, James E. Rothenberger, a representative of Assignes,
Thermal Corp., in the above-identified patent application, revokes all powers of attorney
previously granted, and appoints the following persons as his new attorneys, with full
power of revocation and substitution, to act in his behalf in all matters affecting the
above-identified patent application.

The undersigned hereby appoints the practitioners of Customer No. 08933,
namely, Samuel W. Apicelli, Registration No. 36,427, William H. Murray, Registration
No. 27,218; Lewis F. Gould, Jr., Registration No. 25,057; Stephan P. Gribok,
Registration No. 29,643; Peter J. Cronk, Registration No. 32,021; Robert E. Rosenthal,
Registration No. 33,450; Richard A. Paikoff, Registration No. 34,892;; Daniel S.
Goldberg, Registration No. 39,689; N. Stephen Kinsella, Registration No. 37,657;
Steven E. Koffs, Registration No. 37,1683; Gail A. Dalickas, Registration No. 40,979;
Darius C. Gambino, Registration No. 41,472; Anthony Calesanti, Registration No.
42,428, Joseph A. Powers, Registration No. P47,008; and Melanie S. Goddard,
Registration No, P46,732, as his attorneys to prosecute this application for patent, with
full power of substitution and revocation to amend or otherwise act relative to him as
they may deern advisable, to transact all business in the Patent and Trademark Office

Attorney Docket No.: H1799-00025
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P. 004

NOV. -03' 00(FRI) 11:20 DUANE, MORRIS & HECKSCHER TEL:717 232 4015

in connection therewith and generally to do all matters and things needful in the
premises and to receive the Letters Patent,

Corraspondence should be directed to:

Samuel W, Apicelli, Esquire
Duane, Morris & Heckscher LLP
305 North Front Street, P.O. Box 1003
Harrisburg, PA 17108-1003

and address all telephone calls to: Samuel W. Apicelli, Esq.; (717) 237-5516.

Thermal Corp.

/4/'/ / '/ .
Date: ///)‘/ 20 (B’ % i
Aames E. Rothenbergar _
Treasurer e
HBG\64812.1
Attorney Docket No.: H1729-00025 -2~
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NOV. -03' 00 (FRI) 11:19 DUANE, MORRIS & HECKSCHER TEL:717 232 4018 P. 001

CERTIFICATE OF FACSIMILE TRANSMISSJON 37 CE.R, 1.6 &1.R
TCERTIFY THAT THIS CORRESPONDENCE IS BEING TRANSMITTED BY FACSIMILE TO THE PATENT
AND TRADEMARK OFFICE ON THE DATE,AND TO THE NUMBER SHOWN BELOW.
FAX. NO. 703-308-7764 COMPRISING THIS PAGE.

Py

Dalc: November 3, 2000

Samuel W. Aptelli
Reg, No. 36,427

U S S A A ARK QFFIC
In re Application of: Dussinger et al.
Serial No: 08/310,397 | Examiner: Atkinson, C.
Flled: 05/12/1999 Group Art Unit: 3743

For: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THROUGH
MOUNTING HOLES

Commissioner of Patents and Trademarks
Washington, D.C. 20231

Sir: JBANSMITTAL LETTER FAX RECEIVED
: NOV 8 - 2000

Please find enclosed for filing: G A
aroun 3700

Power of Attorney and Change of Correspondence
Statement Under 37 CFR 3.73(b)

If any fees are required, please debit the same from
Deposit Account No. 04-1679. This Transmittal Letter is submitted in duplicate.

NS

Registration No.: 36,427

Customer Number 08933

DUANE, MORRIS & HECKSCHER, LLP
305 North Front Street, P.O. Box 1003
Harrisburg, PA 17108-1003

(717) 237-5516

Attorney Dacket No.: H1793-000258
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0V -03 00(FRI) 11:19 DUANE, MORRTS & HECKSCHER TEL:717 232 401§ P. 002

PTQISB/g6 (08-00)
Appravad [ar use thyaugh 10/31/2002, OMB 0631-0031
U.8.Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Redustion Acl of 1995, no persons are requlrad |o raapond io a aollection of Informoilon unless It displays a valid OMB control numbar.
1 L R DI ML LA Kl RS LSRR T K sl S

STATEMENT UNDER 37 CFR 3.73(b)
Applicant/Patent Owner: Pussinger et al.
Application No./Patent No.;__02/310.397 Fllsd/lssus Date:03/12/1988
Entitled: INTEGRATED CIRCUIT HEAT PIPE IEAT SPREADER WITH THROUGH MOUNTING HOLES
Thermal Corp. _g___ Delaware corporation '
(Nwme of Asaignee) (Type of Assignee, s.g., sorperalion, parnerehip, universily, govarpment agensy, ole.)

states that it is:
1.X the assignee of the entire right, title, and interest; or

2. [ an assignee of less than the entire right, title and Interest.
The extent (by, percentage) of its ownership interest |s %

in the patent application/patent identified above by virtua of elther:

A. [X1 An assignment from the inventor(s) of the patent application/patent identified above. The assignment
was recarded In the United States Patent and Trademark Office at Reel}(}9961Frame 0197 _, or for
which a copy thereof Is attached.

OR

B.[ ] A chain of title from the inventer(s), of the patent application/patent identified above, to the current
assignee as shown below:

1. From: To:

The document was recarded In the United States Patent and Trademark Office at

Reel ___________,Frame , or for which a copy thereof is attached.
2. From: To:

The documerit was racorded in the United States Patent and Traderark Office at

Resl___ . Frame , of for which a copy thereof Is attached.
3. Fram; To:

The document was recarded in the United States Patent and Trademark Office at

Reel _____ ___. Frame , or for which a copy thereof is attached.

[ ]Additionel documents In the chain of title are listed an a supplemental sheet.

[ ]Copies of assignments or other documents in the chain of title are attached.
INQTE: A separate copy (i.e., the original assignment document or a trus copy of the original document)
must be submitted to Assignment Division in accordance with 37 CFR Part 3, if the assignment is to be
recorded In ihe records of the USPTO. Ses MPEP 302.08)

The undersighed (whose title Is supplied below) I3 authorized to act on behalf of the assignes.

November 3, 2000
Date

Attorney of Record

Titis

— — —

Aurden Hour Stalemani: Thia fort |8 eslimated 1o ke 0.2 houra to complate, Time will vary depending Upoh Ihe nsods af the individual cess. Any commenis on
ine amaunt of time you ore required to romplate this form anould ke sant 1o he Chivf Informafion Officer, U5, Palant and Trademark Office, Washinglon, DC
20231, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assiatant Cammlaaloner far Patenta, Washinglon, DC 20231,
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UNITED STATES PATENT AND TRADEMARK OFFICE

COMMISSIONER FOR PATENTS
UNITED STATES PATENT AND TRADEMARK OFFICE
WASHINGTON, D.C. 20231

www.usplo.gov
l APPLICATION NUMBER [ FILING DATE l FIRST NAMED APPLICANT l ATTY. DOCKET NO./TITLE J
09/310,397 05/12/1999 PETER M. DUSSINGER
*OC000000005553191*
SAMUEL W. APICELLI, ESQ. +0C000000005553191-

DUANE, MORRIS & HECKESCHER LLP

305 NORTH FRONT STREET,

P.0. BOX 1003 # G
HARRISBURG, PA 17108-1003

Date Mailed: 11/14/2000

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/08/2000.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

(/2/ ‘//lmosw

Customer Servict Center
Initial Patent Examination Division (703) 308-1202

OFFICE COPY

file://C\APPS\PreExam\correspondence\l B.xml 11/14/00
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UNITED STATES PATENT AND TRADEMARK OFFICE

COMMISSIONER FOR PATENTS
UNITED STATES PATENT AND TRADEMARK OFFICE
WasHINGTON, D.C. 2023I

www.usplo.gov
r APPLICATION NUMBER I FILING DATE [ FIRSTNAMED APPLICANT | AT1Y.DOCKEI NO/IIILE |
09/310,397 05/12/1999 PETER M. DUSSINGER
*OC000000005553165*

MARTIN FRUITMAN
419 N GEORGE ST
MILLERSVILLE, PA 17551

*0C000000005553165*

Date Mailed: 11/14/2000

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/08/2000.

o The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

@?ﬁ 7% 7S GBI
ustomer Service Center

Initial Patent Examination Division (703) 308-1202
OFFICE COPY

file://C\APPS\PreExam\correspondence\l _C.xml 11/14/00

Cooler Master's Exhibit No. 1012
Page 71



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
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Change of Address/Power of Attorney
The following fields have been set to Customer Number 41396 on

o Correspondence Address
o Power of Aftorney
« Maintenance Fee Address

The address of record for Customer Number 41396 is:
DUANE MORRIS LLP

P. 0. BOX 1003

305 NORTH FRONT STREET, 5TH FLOOR

HARRISBURG, PA 17108-1003

The Practitioners of record for Customer Number 41396 are:

PTO INSTRUCTIONS:

Please take the following action when the correspondence address has been changed to a customer
number:

1) Add 'ADDRESS CHANGE TO CUSTOMER NUMBER' on the next available content line of
the File Jacket.

2) Put a line through the old address on the File Jacket and enter the Customer Number as the
new address.

3) File this Netice in the File Jacket.

Please take the following action when the correspondence address has NOT been changed:
1) File this Notice in the File Jacket
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| Application No. Applicant(s)
09/2193%7 | Dussipser ota|

Office Action Summary

Examiner ~Group Art Unit
A thinspn 2943
—The MAILING DATE of this communication appears on the cover sheet beneath the correspondence address---
Period for Reply
A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE = MONTH(S) FROM THE MAILING DATE
OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SiX (6) MONTHS
from the mailing date of this communication.

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days wiil be considered timely.
- If NO period for reply is specified above, such period shall, by default, expire SIX (6) MONTHS from the mailing date of this communication .
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Status ,
B/Responsive to communication(s) filed on ff)//// 000
& This action is FINAL.

O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 C.D. 1 1; 453 0.G. 213.

Disposition of Claims

Bélaim(s) i “‘/ é -7 is/are pending in the application.
Of the above claim(s) _ is/are withdrawn from consideration.
O Claim(s) is/are allowed.
E/Claim(s) /= L/4'L/ [ -7 is/are rejected.
] Claim(s) is/are objected to.
[J Claim(s) are subject to restriction or election

requirement.
Application Papers
0 See the attached Notice of Draftsperson’s Patent Drawing Review, PTO-948.
J The proposed drawing correction, filed on is Oapproved [ disapproved.
@/ The drawing(s) filed on f / > 99 is/are objected to by the Examiner.
[J The specification is objected to by the Examiner.
O The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119 (a)-(d)

O Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 11 9(a)-(d).
O Al OOSome* [0 None of the CERTIFIED copies of the priority documents have been
00 received. ,
{J received in Application No. (Series Code/Serial Number)
O received in this national stage application from the International Bureau (PCT Rule 1 7.2(a)).

*Certified copies not received:

Attachment(s)
O Information Disclosure Statement(s), PTO-1449, Paper No(s). O lInterview Summary, PTO-413
O Notice of Reference(s) Cited, PTO-892 O Notice of Informal Patent Application, PTO-152
{J Notice of Draftsperson’s Patent Drawing Review, PTO-948 (J Other

Office Action Summary

U. 8. Patent and Trademark Office
PTO-326 (Rev. 9:97) Part of Paper No. 7

*U.S. GPO: 1998-454-457/97505

Cooler Master's Exhibit No. 1012
Page 74




Application/Control Number: 09/310,397 Page 2

Art Unit: 3743

Response to Amendment

Applicant's arguments filed 9/11/2000 have been fully considered but they are not

persuasive.
Drawings

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4) because
reference characters "14"; “16", etc. have been used to designate both a vapor channel and a
contact plate; “a cover plate” and “a fin” z_md “a finned heat sink”. See at least pages 6-8.
Correction is required.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 that form
the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed publication in this or a foreign

country or in public use or on sale in this country, more than one year prior to the date of

application for patent in the United States.

Claim 1 is rejected under 35 U.S.C. § 102(b) as being anticipa%d by Tajbl et al.

The document of Tajbl et al. in Figures 1-4 discloses a sealed heat pipe having electronic
devices attached via holes and screws.

Claims 2-3 are rejected under 35 U.S.C. § 102(b) as being anticipated by the Doriner
Systems reference. The Doriner Systems reference in Figures 1 and 2 discloses that it is known to

have a heat pipe comprised of plates and a holé penetrating the heat pipe through a vapor

chamber.
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Application/Control Number: 09/310,397 Page 3

Art Unit: 3743

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. § 103 which forms the basis for all obviousness
rejections set forth in this Office action:

A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought
to be patented and the prior art are such that the subject matter as a whole would have
been obvious at the time the invention was made to a person having ordinary skill in the
art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

Subject matter developed by another person, which qualifies as prior art only under
subsection (f) or (g) of section 102 of this title, shall not preclude patentability under this
section where the subject matter and the claimed invention were, at the time the invention
was made, owned by the same person or subject to an obligation of assignment to the
same person.

This application currently names joint inventors. In considering patentability of the claims
under 35 U.S.C. § 103, the examiner presumes that the subject matter of the various claims was
commonly owned at the time any inventions covered therein were made absent any evidence to
the contrary. Applicant is advised of the obligation under 37 C.F.R. § 1.56 to point out the
inventor and invention dates of each claim that was not commonly owned at the time a later
invention was made in order for the examiner to consider the applicability of potential 35 U.S.C.

§ 102(f) or (g) prior art under 35 U.S.C. § 103.

Claim 4 is rejected under 35 U.S.C. § 103 as being unpatentable over the Doriner Systems
reference in view of Evdokimov. The Doriner Systems reference discloses all the claimed features
of the invention with the exception of the depression bonded to another part of the structure.

The document of Evdokimov in Figures 1 and 2 discloses that it is known to have a heat
pipe comprised of depressions bonded to another part of the heat pipe for the purpose of

increasing the structural strength/rigidity of the heat pipe. It would have been obvious at the time

the invention was made to a person having ordinary skill in the art to employ in the Doriner
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Application/Control Number: 09/310,397 Page 4

Art Unit: 3743

Systems reference depressions bonded to another part of the heat pipe for the purpose of
increasing the structural strength/rigidity of the heat pipe as disclosed in Evdokimov.

Claims 6-7 are rejected under 35 U.S.C. § 103 as being unpatentable over Doriner
Systems in view of ALIP. The document of Doriner Systems discloses all the claimed features of
the invention with the exception of the wick having a higher thermal conductivity at one part than
at another part.

The document of ALIP in the illustration discloses that it is known to have a wick which
has a higher thermal conductivity at one part (i.e. heat receiving middle part) of the heat pipe than
at another part of the heat pipe (i.e. part away from the heat source in the radial direction) for the
purpose of increasing the heat transfer efficiency of the wick and removing a large amount of heat
from a heat source. It has been held "that the use of a one piece construction instead of the
structure disclosed in [the prior art] would be merely a matter of obvious engineering choice." In
re Larson, 340 F.2d 965, 144 USPQ 347, 349 (CCPA 1965). It would have been obvious at the
time the invention was made to a person having ordinary skill in the art to employ in Doriner
Systems the wick having a higher thermal conductivity at one part (i.e. heat receiving middle part)
of the heat pipe than at another part of the heat pipe (i.e. part away frorr? the heat source in the
radial direction) for the purpose of increasing the heat transfer efficiency of the wick and
removing a large amount of heat from the heat source as disclosed in ALIP. It would have been
obvious to one having ordinary skill in the art at the time the invention was made to make the

wick out of silver powder, since it has been held to be within the general skill of a worker in the
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Application/Control Number: 09/310,397 Page 5

Art Unit: 3743

art to select a known material on the basis of its suitability for the intended use as a matter of
obvious design choice. In re Leshin, 125 USPQ 416.
Response to Arguments

Applicant’s concerns directed toward Tajbl et al. are not found persuasive. The entire
device of Tajbl et al. is a heat pipe. Therefore, Tajbl et al., in Figures 2 and 4, illustrates holes
passing entirely through the heat pipe and fastening devices within the holes. In claim 1, there is
no limitation which requires the holes to pass through an open space of the heat pipe.

Regarding applicant’s concerns directed to amended claim 2, the Doriner Systems
reference in Figures 1 and 2 discloses thatAit is known to have a heat pipe comprised of plates and
a hole penetrating the heat pipe through a vapor chamber.

Applicant’s concerns directed toward claim 6 are not found persuasive. First, the phrase
“used for contact with a heat source” is considered to be an intended use statement and is not
given any patentable weight. Also, in response to applicant's arguments against the references
individually, one cannot show nonobviousness by attacking references individually where the
rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 208
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986).
The Doriner Systems reference (see Figure 1) discloses two separate wicks.

Conclusion
Applicant's amendment necessitated the new ground(s) of rejection presented in this Office

action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is
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Art Unit: 3743

reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is. filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the date of this
final action.

The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Christopher Atkinson whose telephone number is (703) 308-2603.

C.A CHRISTOPHER ATKINSON
December 4, 2000 PRIMARY EXAMINER
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ork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB contr [y

RE Q U E ST Application Number 09/310, 3}(?/ \

FOR Filing Date 05/12/1999

CONTINUED EXAMINATION (RCE)
TRANSMITTAL

Subsection (b) of 35 U.S.C. § 132, effective on May 29, 2000,
provides for continued examination of an utility or plant application

First Named Inventor Dussinger et a 1.

Group Art Unit 3 7 43

Examiner Name Atkinson, C.

Attorney Docket Number H1799-00025 J

filed on or after June 8, 1995.
See The American Inventors Protection Act of 1999 (AIPA).

This is a Request for Continued Examination (RCE) under 37 C.F.R. § 1.114 of the above-identified application.
NOTE: 37 C.F.R. § 1.114 is effective on May 29, 2000. If the above-identified application was filed prior to May 29, 2000, applicant may
wish to consider filing a continued prosecution application (CPA) under 37 C.F.R. § 1.53 (d} (PTOISB/29) instead of a RCE to be eligible for
the patent term adjustment provisions of the AIPA. See Changes to Application Examination and Provisional Application Pracfice, Final Rule, 65
Fed. Reg. 50092 (Aug. 16, 2000); Interim Rule, 65 Fed. Reg. 14865 (Mar. 20, 2000), 1233 Off. Gaz. Pat. Office 47 (Apr. 11, 2000), which
established RCE practice.

1. [ Submission required under 37 C.F.R. § 1.1 14]

a. . Previously submitted ) ) 09/07/2000
X Consider the amendment(s)/reply under 37 C.F.R. § 1.116 previously filed on

(Any unentered amendment(s) referred to above will be entered).

i. [0 Consider the arguments in the Appeal Brief or Reply Brief previously filed on _ - _D_
iii. [] other RECEPV’E

b.K¥ Enclosed
i Amendment/Reply ) MAR 1 - 2001

i, [[] Affidavit(s)/Declaration(s) TECHNOLOGY CENTER R370(

ii. [_] Information Disclosure Statement (IDS)
iv. [X] Other English_translations of foreign language references

2. | Miscellaneous

a. D Suspension of action on the above-identified application is requested under 37 C.F.R. § 1.103(c) for
aperiodof _____ months. (Period of suspension shall not exceed 3 months; Fee under 37 C.F.R. § 1.17(i) required)

b.[] Other

3. The RCE fee under 37 C.F.R. § 1.17(e) is required by 37 C.F.R. § 1.114 when the RCE is filed.

a. E The Director is hereby authorized to charge the following fees, or credit any overpayments, to
Deposit Account No. -1679

RCE fee required under 37 C.F.R. § 1.17(e) 1 02/27/2001 GTEFFERA 00000009 09310397
[Z(] Extension of time fee (37 C.F.R. §§ 1.136 and 1.17) 01 FC:1279 355,00 0P
iii. [] Other
b.k% Check in the amount of $ 355 enclosed ~

c.[[] Payment by credit card (Form PT0-2038 enciosed)

~ SIGNATURE OF APPLICANT, ATTORNEY, OR A GENTkEdUik’ED '

Name . (Print iType) S Amu e ]_ W . Apicelli ' Fa Reg/stratron No. (Attorney/Agent) 36,427
- Signature WW W Date 0272172001
4 CERTIFICATE OF MAILING OR TRANSMISSION N

I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first class mail in an

envelope addressed to: Commissioner For Patents, Box RCE, Washington, DC 20231, or facsimile transmitted to the U.S. Patent and Trademark
Office on:

Name __(Printi Type) Samuel W, Apicelli

\ Simate gansl A Coceeell ~ | owe | 02/21/2001 _J
Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary depending upon the needs of the individual case. Any comments on the

amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 20231. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND Fees and Completed Forms to the following address: Assistant Commissioner for Patents,
Box RCE, Washington, DC 20231.
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Auslegeschrift DE 1 284 506

SUPPORTING PLATE FOR TEMPERATURE-SENSITIVE
ELECTRIC COMPONENTS

RECEIVED

MAR 1 - 2001
TECHNOLOGY CENTER R3700

Translation from German
MMAG/ah

ICA Translations Number 32 596¢
International Communications And Translations, Inc.

614 South 8™ Street #304, Philadelphia, PA 19147
Tel: 215-922-1567 ¢ Fax: 215-922-1789
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Federal Republic of Germany
German Patent Office

Auslegeschrift [preliminary published patent] 1 284 506
File number: P 12 84 506.6-34 (G 41859)

Date of application: 24 October 1964
Date of publication: 5 December 1968

" %364) Applicant:  Linde AG, Hollriegelskreuth;
Standard Electric Lorenz AG, Stuttgart;
Vereinigte Deutsche Metallwerke AG, Frankfurt.

72) Inventors: Franz Vinzenz Tajbl, Pullach;
Karl Regner, Niirnberg; R E C E l VE D
Dr. Albert Perlick, Werdohl-Kleinhammer.
MAR 1 - 2001
SUPPORTING PLATE FOR TEMPERATURE-SENSITIVE '
ELECTRIC COMPONENTS TECHNOLOGY CENTER R3700

Description

The invention concerns a supporting plate for electrical circuit parts such as
electronic tubes, resistors, condensers and semiconductor components. Such
supporting plates are installed, for example, in almost every radio or television
apparatus. But semiconductor rectifier devices for high currents, so called power
rectifiers, e.g., for welding purposes, also contain such supporting plates, to cite
another example. Many of these circuit parts are temperature sensitive. Their
operating characteristic varies with temperature. There are also many circuit
parts which suffer damage when overheated. The upper temperature limits
therefore should not be exceeded, and frequently the temperature should not go
below a lower limit. The tendency of arranging circuit parts increasingly closer
together in order to keep the dimensions of the apparatus small therefore has
necessitated the cooling of the devices. In addition to the widely used measure
of having the walls of the housing of the devices perforated in order to allow air

to flow freely to the circuit parts, it is known that the individual circuit parts such
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as electronic tubes, semiconductor diodes or transistors can be provided with
cooling plates in order to carry off heat better. Fans are also used in order to
cool the interior of the devices. Thus small blowers may even be arranged in the
devices directly next to the especially temperature-sensitive power rectifiers in
order to cool them. However, artificially moved cooling air carries dust into the
apparatus. In highly dust-laden industrial air, the devices employing this
solution must therefore be additionally maintained. Another disadvantage in
many cases is also the use of electrical energy for driving the fans.

The invention has the objective of making the cooling power of the support-
ing plate for temperature-sensitive electrical circuit parts better than could be ac-
complished previously by heat conduction in the plate, but especially to distrib-
ute the locally limited quantities of heat arising or to carry them off to a place
where they are no longer disturbiﬂg. According to the invention the supporting
plate contains channels which are closed to the outside air in which evaporable
and condensable liquids are contained. Since heat transfer by evaporation and
condensation is very good, temperature differences of only a few degrees pre-
vail in a supporting plate containing such channels even if locally nearby rela-
tively large quantities of heat are given off to the supporting plate. The outer
surface of the entire supporting plate and the paft of the surface exposed to the
outside air is utilized to emit heat to the ambient air and not only to the immedi-
ate vicinity of the mounting parts of the heat emitting circuit part as is the case
with the simple supporting plates presently used.

It is also known that liquids can be evaporated in U shaped plates and
thereby cool them. Almost all refrigerators contain U plates as evaporators.
Usually U plates are produced by flat welding or soldering two previously
stamped sheets together. Sometimes flat sheets are also joined together and

only then the U channels are inflated with liquid or gas. A U plate can also be ob-

-2
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tained by soldering suitably bent pipe segments onto flat plates or merely
clamping them. The known U plates preferably consist of aluminum, iron or
copper or their alloys with other metals. All U plates have the common feature
that they are considerably stiffer than plates of the same thickness without U
channels. U-channeled plates therefore at the same stiffness can be made consid-
erably thinner and therefore lighter than channel-free plates. This advantage is
inherent in the supporting plate according to the invention.

It is also already known that the hot junctions of thermocouple batteries in
refrigerators can be cooled by using U channeled plates in the channels of which
an evaporating and condensing liquid is contained. Here also the channels are
closed against the outside air. The U channeled plates, however, in this case only
have the task of acting as cooling fins, i.e. of carrying heat off from a single flat
surface and transferring it to the ambient air. Therefore they do not simultane-
ously act as a supporting part for a large number of electrical circuit parts and do
not have to serve as means for carrying heat out of the interior of the housing.
Finally in the case of thermocouple cooling the problem exists of keeping the
temperature of the hot junctions as low as possible and not of maintaining a cer-
tain temperature range above room temperature such as is advisable, for exam-
ple, in the case of semiconductor power rectifiers.

If only those temperature-sensitive parts which operate especially advanta-
geously in the same temperature range are positioned under the electrical circuit
parts mounted on the supporting plate according to the invention, then it is suffi-
cient to combine all channels in the supporting plate into a channel system. On
the other hand, if locally different temperatures should prevail, then the channels
will advisably form several channel systems closed in themselves. Now since on
the one hand the saturation pressures of boiling liquids depend greatly on tem-

perature, and on the other, since the channel walls should be as thin as possible

-3-
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for reasons of weight, it is advantageous if the same supporting plates in the
single channel systems contain different liquids with saturation pressures devi-
ating from one another at the same temperature.

In order to facilitate the backflow of condensing vapor in the supporting
plate, at least part of it should be slanted relative to the horizontal. The channels
then do not need to have such a large open width as if the supporting plate were
flat and lying horizontally. Apparently a vertical arrangement of the entire plate
offers special advantages if the temperature-sensitive circuit parts are only af-
fixed to the bottom part into which the condensate flows back while the vapor
condenses in the upper part. However, such an arrangement cannot always be
chosen. In order to be able to be able to maintain temperature differences be-
tween the individual parts of the supporting plate, especially if several channel
systems independent of each other are present, the heat conduction in the plate
can be interrupted in places by slots.

The passage of heat from the heat-emitting temperature-sensitive electrical
circuit parts to the liquid boiling in the channels is very good. On the other hand,
the passage of heat from the condensing vapor to the outside air is poor espe-
cially if the outside air is not artificially moved by a blower. This disadvantage
can be prevented by enlarging parts of the outer surface of the supporting plate
with sheet metal fins. Such sheet metal fins can be clamped on, soldered on,
welded on, glued on by known methods or stamped out of the channel-free
parts of the supporting plate. The heat of condensation is carried off especially
effectively if a cooling liquid such as water is available. Then a special channel
system must be contained for the cooling liquid in the supporting plate. Since
heat transfer from the inner wall of the channel to the boiling liquid is considera-
bly better than to the flowing liquid, such a supporting plate can offer advan-

tages, compared to the well-known arrangement in which cooling water exclu-

-4-
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sively flows through the supporting plate, in special cases when the electrical cir-
cuit parts are to be arranged very close together. Because the channels in the
supporting plate do not have to be as close together where the circuit parts are
affixed when liquid evaporates in them as when liquid only flows in them.
Therefore in the first case more channel-free sheet metal parts are available for
fixation than in the latter case. |

If the supporting plate forms totally or in part one or more housing walls,
then the electrical components enclosed by the housing can not only be ex-
tremely effectively cooled but also simultaneously protected against dust. With
such a design of the supporting plate its advantages become especially clear. Fi-
nally it can be advantageous if the supporting plate is coated on one or both
sides with a film of a metal which is a better electrical conductor than the sup-
porting plate itself. For example it can be mentioned that aluminum channeled
plates which are plated on one side with a thin film of silver are especially suit-
able for conducting strong high frequency currents essentially without losses and
simultaneously carrying off the waste heat. It is also known that channel-free
aluminum sheets can be plated with silver for high frequency engineering pur-
poses. However, silver-plated channeled sheets are new.

The invention is illustrated by the figures. The same parts are denoted by the
same numbers.

Figure 1 shows in perspective view a bent supporting plate with a horizontal
part on which temperature-sensitive electrical circuit parts are mounted and a
vertical part which forms a housing wall or can be adjacent to it;

Figure 2 shows a section along A-A and

Figure 3 a section along B-B in Figure 1;

Figure 4 shows a section through a vertically standing supporting plate on

which a large number of identical electrical circuit parts are positioned;

-5-
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Figures 5 and 6 show in perspective view examples of fin shapes such as can
be additionally mounted on the supporting plates in order to force heat transfer
from the supporting plate to nonmoving or artificially moving cooling air.

The bent supporting plate in Figure 1 contains two self-enclosed channel sys-
tems with channels 1 and 2 which are partially filled with an evaporating and
condensing liquid through the channel ends 3 and 4 which are open before filling
and then sealed, e.g., welded shut. As liquids, for example, CFCl, ("R 11”) or
C,F,Cl; (“R 113”) can be selected which display saturation ptfessures deviating
from one another at room temperature. Depending on the magnitude of heat
emission by the circuit parts and the size of the supporting plate parts containing
the two channels 1 and 2, in each of the two corresponding supporting plate
parts almost the same temperatures prevail, but between the two a temperature
difference prevails. The choice of two different liquids permits the pressure in
the two supporting plate parts to be maintained below an upper limit which is
set by the mechanical strength of the channel walls. The slot 5 in the supporting
plate interrupts heat conduction in the plate itself and prevents temperature
equalization between the two supporting plate parts, which are at different tem-
peratures. The electron tubes 6 and the power transistors 7 represent, only as an
indication, examples of temperature-sensitive electrical circuit parts. The slot 8
thermally insulates one channel in which the condensate can flow back more
easily than in the other channels in which backflow is prevented by the ascend-
ing vapor. In the case of the supporting plate shown in Figure 1 the upper sur-
face of the horizontal part is flat, the channels are embossed only on one side of
the plate, i.e. the bottom side. Such a configuration can be favorable for fixation
of circuit parts. The channels in the vertical part, conversely, are embossed on
both sides, as Figures 2 and 3 show. Each of the two channel systems with the
channels 1 and 2 is now only partially filled with liquid which in the state of rest

-6-
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collects in the horizontal part of the supporting plate. If the electrical circuit parts
supply heat, then the liquid evaporates. The vapor is condensed in the vertical
part and runs back into the horizontal part. The heat is therefore transported
out of the horizontal part into the vertical part. Naturally the supporting plate
may also be differently configured, e.g. - disregarding the channel walls — it may
be flat and stand vertically. The heat-sensitive circuit parts must then be affixed
at the bottom of the supporting plate so that the evaporating liquid can cool
them. The expert in the field can always easily choose the most favorable exter-
nal configuration of the supporting plate and the channel guidance most suitable
for it.

In the example shown in Figure 4 identically dimensioned electrical circuit
parts, i.e. semiconductor rectifiers 9, are located on a supporting plate according
to the invention. The supporting plate simultaneously forms an electrical con-
ductor. The fixation screws 10 are insulated electrically against the supporting
plate, which is not shown. The arrows indicate that the arrangement can be
cooled by artificially moving air.

In Figure 5 fins 11 are pressed out of the channel-free parts of the supporting
plate, e.g. by profiled rolls, which are supposed to be present especially where
liquid vapor condenses. According to Figure 6 U shaped sheet metal fins 12 are
welded onto channel-free parts of the supporting plate. “Naturally instead of
these, the sheet metal fins may also be stamped or drawn.

Claims

1. Supporting plate for temperature-sensitive electrical circuit parts especially
for semiconductor elements, characterized by the fact that it contains channels
closed to the outside air, which channels contain a liquid capable of evaporating

and condensing.
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2. Supporting plate as in claim 1, characterized by the fact that the channels
are combined to form a single channel system.

3. Supporting plate as in Claim 1, characterized by the fact that the channels
form several self-enclosed channel systems.

4. Supporting plate as in Claim 3, characterized by the fact that different lig-
uids with saturation pressures deviating from one another at the same tempera-
ture are contained in the channel system.

5. Supporting plate as in Claims 1 to 4, characterized by the fact that at least
one of the channels is slanted toward the horizontal.

6. Supporting plate as in Claims ..., characterized by the fact that the heat flux
in the sheet metal is interrupted in places by slots.

7. Supporting plate as in Claims ..., characterized by the fact that parts of its
outer surface are enlarged by sheet metal fins.

8. Supporting plate as in Claims ..., characterized by the fact that it contains a
special channel system fora cooling liquid such as water.

9. Supporting plate as in Claims ..., characterized by the fact that it forms
totally or in part one or more housing walls.

10. Supporting plate as in Claims ..., characterized by the fact that it is coated
on one or both sides with a film of a metal which is a better electrical conductor

than the supporting plate itself, e.g. silver.

One page of drawings appended
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PATENT

Serial No: 09/310,397 Examiner: Atkinson, C.
CERTIFICATE UNDER 37 CFR 1.8(a)
' 1, SAMUEL W. APICELLI, REGISTRATION NO. 36,427, HEREBY CERTIFY
Filed: 05/12/1999  Group Art Unit: 3743 S ey A B ST
ENVELOPE ADDRESSED TO ASSISTANT COMMISSIONER FOR
PAT , WASHINGTON, .C. 20231
For: INTEGRATED CIRCUIT HEAT PIPE N /
HEAT SPREADER WITH . -
THROUGH MOUNTING HOLES SAMUEL WY APICELLI

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

PRELIMINARY AMENDMENT

Preliminary to the examination of the above-identified Continuing Examination

Application, please amend the claims ;as follows: , RECEIVED

Y, I
Cancel claims 1 -7 without prejudice. MAR 1 - 2001

Add new claims 8-23 as follows: TECHNOLOGY CENTER R3700

8. (New Claim) A iat pipe for spreading heat comprising:

S

an opening defined through said at least one depression and said second plate

wherein said opening is isolated from sgid vapor chamber.

3/06/2001 LTHEESEKBIONEY. 097 9956655

01 FLz202 200.00 CH
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9. (New Claim) A heat pipe for spreading heat according to claim 8
comprising at least one spacer positioned within said vapor chamber and extending
between and contacting said first and second plates.
10.  (New Claim) A heat pipe for spreading heat according to claim 8 wherein
said spaced-apart first and secoRd plates include confronting interior surfaces; and

a wick positioned upon said\confronting interior surfaces including that portion of

the interior surface of said first plate\that forms a surface of said depression within said

vapor chamber.

11.  (New Claim) A Heat pipe fonspreading heat according to claim 10 wherein

said wick is constructed with at\east two s@parate sections of different materials, with

one section being located on said Yist plate kterior surface and being formed of a

material with higher heat conductivity thag sedtions located on said second plate interior

surface.

12.  (New Claim) A heat pipe for spreading heat according to claim 8 wherein

said depression comprises an annular outer surface, that is bonded to a corresponding

\\

annular edge surface in said second plate.

13.  (New Claim) A heat pipe for spreading heat according to claim 8 wherein
said first and second plates each include a peripheral lip\located at an edge of said

boundary structure which are bonded together.

Docket No.: H1799-00025 -2-
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14.  (New Clgim) A heat pipe for spreading heat comprising:

a boundary structure including spaced-apart first and second plates that define
an enclosed vapor chamber;

at least one depression formed in said first plate which projects into said vapor
chamber and is bonded to said second plate;

an opening defined thyough said first plate depression and Said second plate
wherein said opening is isolatgd from said vapor chamber; and

at least one depression in said second plate which projects into said
vapor chamber and is bonde o\“§aid first plate.

15.  (New Claim) A heat pl[:ie for spreading heat according to claim 14 wherein
said at least one depressign formed i _said second plate comprises a flat portion that is
in contact with an inner surface of said\first plate.
16.  (New Claim) A heat pipe fon\spre eat according to claim 14 wherein
said spaced-apart first and second plates iclude confronting interior surfaces; and

a wick positioned upon said confrontifg interior surfaces including that portion of

the interior surface of said first plate that forms a surface of said depression within said

vapor chamber. )
17.  (New Claim) A heat pipe for spreading heat comprising:
a boundary structure including spaced-apart first and second plates that define

an enclosed vapor chamber;

Docket No.: H1799-00025 -3-
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at least one hgllow column positioned within said vapor chamber and sealingly
bonded to said first and second plates, having an open first end that opens through said
first plate and an open second end that opens through said second plate so as to form
at least one mounting hole that is isolated from said vapor chamber.

18.  (New Claim) A heat pipe for spreading heat according to claim 17 wherein
said spaced-apart first and sgcond plates include confronting interior surfaces; and

a wick positioned upon

plates the exterior surface of sgig-ateast one hollow column disposed within said vapor

chamber.

Q}\
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at least one spager extending between and contacting said first and second
plates; and
a wick positioned upon said confronting interior surfaces including that portion of
the interior surface of said fjrst plate that forms a surface of said depression within said

vapor chamber.

20.  (New Claim) A heat pipe for spreading heat comprising:
a first plate having a cirCL}mferentiaI edge lip bounding an inner surface and at
least one hollow column that is infggral with said first plate and which projects outwardly

relative to said inner surface;

p bounding an inner surface and at least one

J edge lips of said first and second plates being

21.  (New Claim) A heat pipe for spreéading heat comprising:
a first plate having a circumferential edde lip bounding an inner surface and at

least one depression which projects outwardly felative to said inner surface;;
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a second plate arranged in spaced apart confronting relation to said first plate
and including a circumferentjal edge lip bounding an inner surface and at least one
opening through said second\plate, said edge lips of said first and second plates being
bonded together so as to define a vapor chamber; wherein

said at least one depresgion has an open ended tubular cross-section and an
outer surface, a portion of which\outer surface is bonded to said second plate so as to
coaxially align said at least one dgpression with said at least one opening in said

second plate thereby to form a moynting hole that extends through said first plate

depression and said second plate and is isolated from said vapor chamber.

22.  (New Claim) A heat pipe for spreading heat comprising:

a first plate having a circumfefential edge lip bounding an inner surface and at

depression which projects into said vapor chamber and that is bonded to said inner

surface of said first plate, and (iii) at least ong opening through said second plate, said
edge lips of said first and second plates being\bonded together so as to define a vapor
chamber; wherein

N

said at least one depression in said first plate has a tubular cross-section that
opens at a first end and a second end and is borided to said second plate at said
second end so as to coaxially align said at least ohe first plate depression with said at

least one opening in said second plate thereby to fiorm a mounting hole that extends
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through said first platgelepression and said second plate and is isolated from said

vapor chamber.

23.  (New Claim) A system for dissipating heat comprising in combination:

a heat pipe for spreading heat comprising:

a first plate having an edge lip that bounds an outer surface and an inner
surface and at least one depression which projects outwardly relative to said inner
surface;

a second plate arranged in spaced apart confronting relation to said first
plate having an edge lip that bounds an inner surface and at least one opening through
said second plate, said edge lips of sajd first and second plates being bonded together
so as to define a vapor chamber betwgen said plates;

at least one depression formed in said first plate which projects into said
vapor chamber and is bonded to said/second plate in aligned coaxial relation to said at
least one opening through said second plate wherein said at least one opzning is
isolated from said vapor chamber; arld
a heat sink having at least ong mounting hole, said heat sink being mounted on

said outer surface of said first plate sp that said mounting hole is coaxially aligned with

said at least one depression, and a fastener projecting through said at least one

mounting hole, said at least one deprgssion, and said at least one opening in said

second plate.
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REMARKS
Upon entry of this Preliminary Amendment into the above-identified Continuing

Examination Application, claims 1-7 will be canceled without prejudice, and new claims
8-23 will be under active consideration in the case. The present Continuing
Examination Application has been filed in response to the Final Official Action mailed
on December 4, 2000. This preliminary Amendment cancels all of the finally rejected
claims, and enters new claims 8-23 into the application. No new matter is introduced
into the application as a result of the addition of new claims 8-23, which are allowable
over all of the prior art of record.

In the Final Official Action mailed 12/4/00, the Examiner cited several non-
English references, namely, German Patent No. DE 1 284 506 (the “Tajbl reference”),
Russian Patent No. SU 589531 (the “Evdokhimov reference”) , and Russian Patent No.
SU 1476297 A2 (the “ALIP reference”). Applicants have obtained translations of those
references into English, and are submitting those translations to the Examiner with this
Preliminary Amendment. As these references are already of record in the case, no
Form 1449 appears to be necessary. Applicants request that the enclosed translations
be entered into the application file and made of record in the case.

Applicants respectfully submit that claims 8-23 are in condition for allowance.
Favorable consideration is therefore respectfully requested.

Re ectfullW
Dated:&jal lO, N '

amuel W. Apicelli’

Registration No. 36,427

Customer No. 08933

DUANE, MORRIS & HECKSCHER LLP
305 North Front Street, P.O. Box 1003
Harrisburg, PA 17108-1003
(717)237-5516

HBG\69504.1
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Please find below and/or attached an Office communication concerning this application or
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Application No. Applicant(s)

0% 312,397 Derssinger otnl

Examiner ” Group Art Unit
Kby 3793

—-The MAILING DATE of this communication appears on the cover sheet beneath the correspondence address---

Office Action Summary

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE (7’7‘2-— MONTH(S) FROM THE MAILING DATE
OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS
from the mailing date of this communication.

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, such period shall, by default, expire SIX (6) MONTHS from the mailing date of this communication .
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Status 5 / /
B’éponsive to communication(s) filed on =3/0/

O This action is FINAL.

O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 C.D. 1 1; 463 O.G. 213.

Disposition of Claims

E}Clgm(s) f — 73 is/are pendirg in the application.
Of the above claim(s) is/are withdrawn from consideration.
1 Claim(s) - : is/are allowed.
1 Claim(s) ' . is/are rejected.
(J Claim(s) is/are objected to.

-Claim(s) f -3 ___ are subject to restriction or election
requirement.
Application Papers

O See the attached Notice of Draftsperson’s Patent Drawing Review, PTO-948.

[ The proposed drawing correction, filed on is. Capproved [ disapproved.
O The drawing(s) filed on is/are objected to by the Examiner.

(0 The specification is objected to by the Examiner.

O The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119 (a)~(d)

J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 11 9(a)-(d).
OO Al T Some* [ None of the CERTIFIED copies of the priority documents have been
J received.
[J received in Application No. (Series Code/Serial Number)
O received in this national stage application from the International Bureau (PCT Rule 1 7.2(a)).

*Certified copies not received:

Attachment(s)
OJ Information Disclosure Statement(s), PTO-1449, Paper No(s). — [OlInterview Summary, PTO-413
O Notice of Reference(s) Cited, PTO-892 J Notice of Informal Patent Application, PTO-152
O Notice of Draftsperson’s Patent Drawing Review, PTO-948 [ Other

Office Action Summary

U. S. Patent and Trademark Office

PTO-326 (Rev. 9-97) Part of Paper No. _@__

*U.S. GPO: 1998-454-457/37505
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Application/Control Number: 09/310,397 Page 2

Art Unit: 3743

Election/Restriction

This application contains claims directed to the following patentably distinct species of the
claimed invention:

A) The species as illustrated in Figure 1

B) The species as illustrated in Figure 2

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for
prosecution on the merits to which the claims shall be restrictedr»if no generic claim is finally held
to be allowable. Currently, no claim appears to be generic.

Applicant is advised that a reply to this requirement must include an identification of the
species that is elected consonant with this r;equirement, and a listing of all claims readable thereon,
including any claims subsequéntly added. An argument that a claim is allowable or that all claims
are generic is considered nonresponsive unless accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration of claims
to additional species which are written in dependent form or otherwise include all the limitations
of an allowed generic claim as provided by 37 CFR 1.141. If claims are added after the election,
applicant must indicate which are readable upon the elected species. MPEP § 809.02(a).

Should applicant traverse on the ground that the species are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the species to
be obvious variants or clearly admit on the record that this is the case. In either instance, if the

examiner finds one of the inventions unpatentable over the prior art, the evidence or admission
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Application/Control Number: 09/310,397 Page 3

Art Unit; 3743

may be used in a rejection under 35 U.S.C. 103(a) of the other invention.

Applicant is advised that the reply to this requirement to be complete must include an
election of the invention to be examined even though the requirement be traversed (37
CFR 1.143).

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the currently
named inventors is no longer an inventor of at least one claim remaining in the application. Any
amendment of inventorship must be accom_panied by a petition under 37 CFR 1.48(b) and by the
fee required under 37 CFR 1.17(i).

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Christopher Atkinson whose telephone number is (703) 308-2603.

%%@%r-

CHRISTOPHER ATKINSON
Apr11 26, 2001 PRIMARY EXAMINER
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i

TRADEMARK OFFICE ON THE DATE AND TO THE NUMBER SHOWN BELOW.

FAX. NO. 703-305-3463 COMPRISING.SEVEN (7 WSHEET /?WIS PAGE. /é
Daie; T///Gj V/. - //

amuyel W. Apicellf’

Reg, No. 36,427
IN THE UNITED STATES AND TRADEMARK O %/

In re Application of; Dussinger et al. ’

Serial No: 09/310,397 ' Examiner: Atkinson, C.
Filed: 05/12/1999 | Group Art Unit: 3743

For: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER

WITH THROUGH MOUNTING HOLES “AX RECEIVED

Assistant Commissioner for Patents ‘
Washington, D.C. 20231 MAY 1 - 2001
Sir: GrOUD 3700

RESPONSE TO ELECTION O CIES AND AME

This is in response to the Official Action issued April 27, 2’001, in the above-identified
patent application. Please amend the application as follows:
IN THE CLAIMS | .

j(d ice .

Please cancel clgifhs 8-22 without pr

Please amend claim 23 as foll

i
§ e,

. , -
\ .
‘ . (Amended) A system for dissipating heat comprising in combination:
a heat pipe for spreading heat comprising:
L N,
a first plate having an edge lip that boun\d\s an outer surfacesand an inner

surface and at |east one depression which projects outwardly relative to said inner surface;

Docket No.: H1798-00025
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§ v
|
{

a second plate arranged in spaced apart confronting relation to said first plate
having an edge lip that bounds an inner surface and at Ieast one opening through said
second plate, said edge lips of said first and second plates being bonded together so as to
define a vapor chamber between said plates;

wherein said at least one depression formed in said first plate projects into said
_vapor chamber and is bonded to said second plate in aligned coaxial relation to said at |east
one opening through said second plate whersin said at least one opening is isolated from
sajd vapor chamber; and

a heat sink having at least one mounting hole, said heat sink being mounted on said
outer surface of said first plate so that sald mounting hole is coaxially aligned with said at

least one depression, and a fastener prOJectlng through said at least one mounting hole, said

at least one depression, and said at least one opening in said second plate.

Please add new claims 24 -31 as foliows:

vl

(New Claim) A heat pipe for spreading heat according to claim 2{ camprising at

least one spacer positioned within said vapar chamber and extending betwesn and

(

5. (New Claim) A heat pipe for spreading heat according to claim}’/g wherein said

contacting said first and second plates.

spaced-apart first and second plates include confronting inner surfaces; and
a wick positioned upon sald confronting inner surfaces including that portion of the

inner surface of said first plate that forms a surface of said depression within said vapor

chamber.
FAX RECEIVED
MAY 1 - 2001
Docket No.: H1798-00025 -2-

i Groim 3700
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%/[Z. (New Claim) A heat pipe for spreading heat accarding to claim}%wherein said
wick is constructed with at least two separate sections of different materials, with ene section
being located on said first plate inner surface and being formed of a material with higher heat

conductivity than sections located on said second plate inner surface.

§ (New Claim) A heat pipe for spreading heat according to claim ;/3 wherein said

at Jeast one depression in said first plate comprises an annular outer surface that is (i)
spaced from said inner surface and (il) sealingly bonded to a corresponding annular edge

surface that bounds said at |east one opening in said second plate.

% (New Claim) A heat pipe for spreading heat according to claim/ag wherein said

at least one depression formed in said second plate comprises a flat portion that is in contact

ctee. A T2

with an inner surfacs of said first plate.
j (New Claim) A system for dissipating heat comprising in combination:

a héat pipe far spreading heat comprising:

a boundary strﬁctura including spaced-apart first and second plates that define an
enclosed vapor chamber;

at least one depression formed in said first plate which projects into said vapor
chamber and is bonded to said second plate; b

an opening defined through said first plate depression and said second plate wherein
sajd opening is isolated from said vapor chamber; and

at least one depressibn formed in said sacc;nd plate which projects into said vapor

chamber and is bonded to said first plate; and

Docket No.: H1789-00025 3 /
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a heat sink having at least ane mounting holé, said heat sink being mguntad on said
outer surface of said first plate so that said mounting hole is coaxially aligned with said
opening defined through said first plate depression, and a fastener projecting through said at
least one mounting hole, said first plate depression, and said opening defined through said

second plate.

jzf. (New Claim) A system for dissipating heat comprising in combination:

a heat pipe for spreading heat comprising:

a boundary structlxre including spaced-apart first and second plates that define an
enclosed vapor chamber;

at least one hollow coiumn positioned within said vapor chamber and sealingly bonded
to said first and second plates, and including an open first end that opens through said first
plate and an open second end that opens through said second plate so as to form at least
one through-hole that is isolated from said vapor chamber; and

a Heat sfnk having at least one mounting hole, said heat sink being mounted on said
first plate so that said mounting hole is coaxially aligned with said at least one through-hole,

/

and a fastener projecting through said at least one mounting hale, said at least one hollow

column, and said open second end that opens through said second plate.

(New Claim) A system for dissipating heat comprising ln combination:
a heat pipe for spreading heat comprising:
a boundary structure including spaced-apart first and second plates having confronting
interior surfaces wherein said first and second plates define an enclosed vapor champer;
at least one hollow column positioned within said vapor chamber and sealingly bonded

to said first and second plates, and including (i) an open first end that opens through said first

Docket No.: H1799-00025 Y
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plate and an open second end that opens through said second plate so as to form at least
one through-hole that is isolated from sajd vapor chamber, said second open end being

bounded by a transverse flat surface, and (jii) an exterior surface positioned within said vapor

hamber; .
% a wick positioned upon said confronting interior surfaces of said first and second
d% plates and sgid exterior surface of said at least one hollow column; and
ON a heaft sink having at least one mounting hols, said heat sink being mounted on said

first plate so that said mounting hole is coaxially aligned with said at [east one through-hole,
and a fastener projecting through said at least one mounting hole, said at least one hollow

column, and said open second end that opens through said second plate.

Docket No.: H1799-00025 -5
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BEMARKS
In the Official Action, claims 8 - 23 stand subject to an election of species requirement
under 35 USC 121, as follows: '
A) an alleged species illustrated by Figure 1; and
B) an alleged speciss illustrated by Figure 2.
In response, Applicants elect the alleged species of Figure 1. Applicants expressly

reserve the right to prasecute the non-elected subject matter in related applications.
As a result of this Response and Amendment, claims 8 - 22 have been cancelled
without prejudice, and claims 23 - 31 are under active consideration in the subject patent

application.

Applicants have amended claim 23 so as to better clarify the relationship between the
defined structures. These changes to claim 23 have not been made for a reason
substantially related to patentability, but rather so as to better define the subject matter of
Applicant's invention, New claims 24-31 have besn added to the application in light of the

read on the selected species of the invention as illustrated in Figure 1. No new matter has
been added ta the application as a result of the addition om claims. Also, no new
claim fees are believed to be incurred by the addition of new claims 24-31. However, if the

(Examiner's impasition of a requirement to elect species related to the figures. Claims 24-31

xamjiner disaagrees, he is hereby authorized to ¢ 8 any additional fees to Deposit
Account No. 04-1673. Attached hereto is a marked-up version of the changes made to the
claims by the current amendment. The attached page is captioned “Versjon with markings

toc show ehanges a,

In view of the foregoing, Applicants respectfully submit that claims 23-31 ars in
condition for allowance. Favorable consideration is therefore requested.

Respectfully submitted, b

/ Samuel W. Apicelli
Registration No. 36,427
Customer No. 083833
DUANE, MORRIS & HECKSCHER LLP
305 North Front Street, P.O. Box 1003
Harrisburg, PA 17108-1003
(717)237-5516

Docket No.: H1798-00025 -6-
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Appl. No. 08/310,397
erslon wi 5 to show ¢ s made

IN THE CLAIMS

Claims 8 - 22 have been cancelled without prejudice.
New claims 24 - 31 have been added.

Ciaim 23 has been amendsd as follows;

23, (Amended) A system for dissipating heat comprising in combination:
a heat pipe for spreading heat comprising:

a first plate having ansdge lip that bounds an outer surface and an inner surface
and at least one depressicn which projects outwardly relative to said inner surface;

a second plate arranged in spaced apart confronting relation to said first plate
having an edge lip that bounds an inner surface and at least cn‘e opening through said second
plate, said edge lips of said first and second plates being honded together so as to define a
vapor chamber between said plates;

whersein said at |sast one depressién formed in said first plate [which] projects
inte said vapor chamber and is bonded to said second plate in aligned coaxial relation to said
at Ieast one opening through said second plate wherein said at least one opening is isolated
from said vapor chamber; and

a heat sink having at least one mounting hole, said heat sink being mounted on said
outer surface of said first plate so that said mounting hole is coaxially aligned with said at least
one depression, and a fastener projecting through said at least one mounting hole, said at

least one depression, and said at least one opening in said second plate.

HEG\74716.1

Docket No.: H1799-00025 -7- /
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Application No. B Applicant(s)

079/ 308,397 Damhﬂ— 2tal

Notice of Allowability

Examiner Art Unit

Y ason 33

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be mailed in due course.
THIS NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the
initiative of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. B/This communication is responsive to EL{Q(M/OMC '[,'/0/5-//0/
2. [ The allowed claim(s) is/are &.3=3 /
3.[J Thedrawings filed on _____ are acceptable as formal drawings.
4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 118(a)-(d) or (f).
a)(dJ Al b)[J Some* <c)[J None ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ____ _
3. [[] Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ___
5. Acknowledgement is made of a claim for domestic priorify under 35 U.S.C. § 119(e).

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements noted
befow. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE
FOR SUBMITTING NEW FORMAL DRAWINGS , OR A SUBSTITUTE OATH OR DECLARATION. This three-month period for
complying with the REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL is extendable under 37 CFR 1.136(a).

6. ] Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION (PTO-152) which gives reason(s) why
the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

7. Applicant MUST submit NEW FORMAL DRAWINGS
(a) B{:luding changes required by the Notice of Draftsperson’s Patent Drawing Review({ PTO-948) attached
1) [ hereto or 2) [W=40"Paper No. é .

(b) (J including changes required by the proposed drawing correction filed , which has been approved by the examiner.

(c) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of Paper No.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings. The drawings
should be filed as a separate paper with a transmittal letter addressed to the Official Draftsperson.

8. [] Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any reply to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES CODE / SERIAL NUMBER). if
applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER and DATE of the NOTICE OF
ALLOWANCE should also be included.

Attachment(s)

1M Notice of References Cited (PTO-892) 2[J Notice of Informal Patent Application (PTO-152)
3[J Notice of Draftperson’s Patent Drawing Review (PTO-948) 4[] Interview Summary (PTO-413), Paper No. .
5[] information Disclosure Statements (PTO-1449), Paper No. . 8[] Examiner's Amendment/Comment

7[J Examiner's Comment Regarding Requirement for Deposit 8[] Examiner's Statement of Reasons for Allowance

of Biological Material 9] Other
CHRISTOPHER ATKINSON
PRIMARY EXAMINER
U S Patent and Trademark Office ' -

PTO-37 (Rev. 01-01) Notice of Allowability i T Part of Paper No. /2 .
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DUAMNE, FORRIS & HECKESCHER ,*t.s*‘
205 NORTH FRONT STREET. R
2,0, BOX 1003
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APPLICATIONNO.  ~ | FlLINGDATE l TOTAL CLAMS: E)tAMINERArND enoup ART UNlT'> ‘ DATE MAILED
sz;*za;‘e_z,asi?‘:’t"? 05/ 12799 m?‘.-‘ &Tt/msum oo 2743 07/16/01
Aoplca DUSS INGER, 35 Li‘é{l isatm t‘éztm axb. = i I“ax %
N INTEGRATED CIRCULT He«"m PIFE HEAT wemmrz WITH THROUGH MOUNT TNG
HIOLES : o
ATTY'S DOCKET NO. LCLASSSUBCLASSl BATCHNO. - APPLNTYPE’ SMALL — | . FEEDUE DATE DUE
168-10d4.260  J15  UTILITY  YES 620,060 10/16/01

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND 1S. ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED.

THE ISSUE FEE MUST BE PAID. WITHIN THREE MONTHS: FROM THE MAILING DA TE OF THIS NOTICE OR THIS

'APPLICA TI@N ‘SHALL BE REGARDED AS ABANDONED THI_}:‘ STAT
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. - maintenance fees. It is. patentee responsrbllzty toensure trmer payment of maintenance
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ble fees, to:
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-Box ISSUE FEE
Asgistant Commissioner for Patents
Washington, D.C. 20231

MAILING INSTRUCTIONS: This

e a2

thraugh 4 should be completed where

Raceipt, the Patent, advance orders al of maintenance fees will be mailed to the curent

correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a).
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CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any comrections or use Block 1)
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PLEASE NOTE: Unless an assignes is identified below, no assignee data wili appear on the patent.
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PATENT

inati . i CERTIFICATE UNDER 37 CFR 1.8
inre Apphcatlon of: DUSSIngI‘ etal. i, SAMUEL W. APICELLI, REGISTRATION NO. 36,427, HEREBY csmg )

THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE
UNITED STATES POSTAL SERVICE AS FIRST CLASS MAIL IN AN

Serial No.: 09/310,397 Examiner: Atkinson, C.

Filing Date: 05/12/1999  Group Art Unit: 3743

For: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER ' 5
WITH THROUGH MOUNTING HOLES fﬁ e

Assistant Commissioner for Patents (’1'
Washington, D.C. 20231

Sir:
Notification of Loss of Entitlement

to Small Entity Status under 37 CFR 1.27(q)(2)

As required under 37 CFR 1.27(g)(2), Applicants hereby advise that they have
lost their entitlement to small entity status. This Notification is being filed at the time of
payment of the issue fee. The Loss of Entitlement to Small Entity Status occurred on in
or around January 1, 2001.

Applicants respectfully submit that this Notification fulfills the requirements set
forth in 37 CFR 1.27(g)(2).

Respectfully submitted,

Dated:__07/20/2001 W w @«Mﬂ

Samuel W. Apicell/

Regxstratlon No. 36,427

Customer No. 08933

DUANE, MORRIS & HECKSCHER LLP
305 North Front Street, P.O. Box 1003
Harrisburg, PA 17108-1003
(717)237-5516

HBG\79733.1

Docket No. : H1799-00025
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magire: Application of: Dussinger et al.
CERTIFICATE UNDER 37 CFR 1.8(a)

I, SAMUEL W. APICELLI, REGISTRATION NO. 36,427, HEREBY CERTIFY

Serial No.: 09/310,397 Examiner: Atkinson, C. THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE
UNITED STATES POSTAL SERVICE AS FIRST CLASS MAIL IN AN
ENVELQPE ADDRESSED TO ASSISTANT COMMISSIONER FOR

PATENTS, W SHIN%. 202 )

SAMUEL W. APICELLI

Filed: 05/12/1999 Group Art Unit; 3743

For: INTEGRATED CIRCUIT HEAT PIPE HEAT
SPREADER WITH THROUGH MOUNTING HOLES

TRANSMITTAL LETTER

BOX ISSUE FEE
Assistant Commissioner for Patents
Washington, D.C. 20231

w

ir:

Please find enclosed for filing:

Issue Fee Transmittal Form Part B (2)

Notification of Loss of Entitlement to Small Entity Status

Communication re Submission of Formal Drawings.

Three (3) Sets of Formal Drawings

Check #_5%% in the amount of $1255 for issue fee and copies

Please charge any additional fees, or credit any overpayment, to

Deposit Account No.04-1679. This Transmittal Letter is submitted in duplicate.
Return postcard

P pepepebepepe

Respecitfully submitted,

Samuel W. Apicell?’

Registration No. 36,427

Customer No. 08933

DUANE, MORRIS & HECKSCHER LLP
305 North Front Street, P.O. Box 1003
Harrisburg, PA 17108-1003

(717) 237-5516

Date:_07/20/2001

HBG\79741.1
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%\c IN THE UNITED STA AEAWENT AND TRADEMARK OFFICE
T ’

In re: Application of: Dussinger et al.

CERTIFICATE UNDER 37 CFR 1.8(a)
. ) . I, SAMUEL W. APICELLI, REGISTRATION NO. 36,427, HEREBY CERTIFY
Serial No.: 09/310,397 Examiner; Atkinson, C. THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE
UNITED STATES POSTAL SERVICE AS FIRST CLASS MAIL IN AN
ENVELQPE ADDRESSED TO ASSISTANT COMMISSIONER FOR

Filed: 05/12/1999 Group Art Unit: 3743

/ 4 /)
\_Agauud (L. (st
For: INTEGRATED CIRCUIT HEAT PIPE HEAT V" SAMUEL W. APICELLI

SPREADER WITH THROUGH MOUNTING HOLES

TRANSMITTAL LETTER

BOX ISSUE FEE
Assistant Commissioner for Patents
Washington, D.C. 20231

w

ir:

Please find enclosed for filing:

Issue Fee Transmittal Form Part B (2)

Notification of Loss of Entitlement to Small Entity Status

Communication re Submission of Formal Drawings.

Three (3) Sets of Formal Drawings

Check # 5 %% in the amount of $1255 for issue fee and copies

Please charge any additional fees, or credit any overpayment, to

Deposit Account No.04-1679. This Transmittal Letter is submitted in duplicate.
Return postcard

e epebepepeb

Respectfully submitted,

Samuel W. Apicell?/

Registration No. 36,427

Customer No. 08933

DUANE, MORRIS & HECKSCHER LLP
305 North Front Street, P.O. Box 1003
Harrisburg, PA 17108-1003

(717) 237-5516

Date: 07/20/2001

HBG\79741.1

Docket No.: H1799-00025
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2 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE #/L/

JL 2 420

Iq,fe: Application of: Dussinger et al.

4 ' CERTIFICATE UNDER 37 CFR 1.8(a)
TRA I, SAMUEL W. APICELLI, REGISTRATION NO. 36,427, HEREBY CERTIFY

= i : i . i THAT THIS CORRESPONDENCE IS BEING DEPOSITED WITH THE
Serial No.: 09/31 0’397 Examiner: Atkmson’ C. UNITED STATES POSTAL SERVICE AS FIRST CLASS MAIL IN AN

E:_\rl ?;E AESRE%%_EDNTO ASSéggANT COMMISSIONER FOR
Filed: 05/12/1999 Group Art Unit: 3743 ?iﬁ% % é@,@z 2
For: INTEGRATED CIRCUIT HEAT PIPE HEAT , SAI‘\/IUEL W. APICELLI

SPREADER WITH THROUGH MOUNTING HOLES

SUBMISSION OF FORMAL DRAWINGS

BOX ISSUE FEE
Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

Formal Drawings were required by form PTOL-37 attached to the Notice of
Allowance, including changes required by the Notice of Draftsperson's patent Drawing
Review, PTO-948.

Applicants herewith submit corrected, formal drawings that are believed to satisfy
all requirements. These drawings are direct copies of the drawings of record. No new
matter is presented.

Should the attached drawings not be found fully in compliance with all requirements,
Applicants respectfully request prompt notice by telephone in order to accomplish

expeditious correction within the term allotted.

Respectfully submitted,

Date: _07/20/2001

Samuel W. Apicelli
Registration No. 36,427

Customer No. 08933

DUANE, MORRIS & HECKSCHER LLP
305 North Front Street, P.O. Box 1003
Harrisburg, PA 17108-1003

(717) 237-5516

Docket No.: H1799-00025

Cooler Master's Exhibit No. 1012
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. BCEIVED

10/03/08 16:43 FAX 21597910zu Duane Morris 11 CENTRAL FAX CENTER @o07/021
OCT 03 2006 Eé 3&? /72
IN THE UNITED STATES PATENT AND TRADEMAM
Assignee: THERMAL CORP. Patent No: 6,302,192
Serial No.: 09/310,397 Issue Date: 10/16/2001
Filed: 5/12/1999 . Atty. Dkt. H1799-00025

For: INTEGRATED CIRCUIT HEAT PIPE Date: 3 October 2006
HEAT SPREADER WITH THROUGH '
MOUNTING HOLES

Commissioner for Patents
P.0O. Box 1450
Alexandria, VA 22313-1450

REQUEST FOR WITHDRAWAL AS ATTORNEY OR AGENT AND
CHANGE OF CORRESPONDENCE ADDRESS

Dear Sir;

The undersigned Attomey of Record on behalf of himself and all Partners and associates of Duane
Mortis LLP, and the attomeys/agents associated with Customer number 41396 or Customer
number 08933, hereby applies to withdraw as attorney(s) of record, and requests approval and

acknowledgment by the Office.

The reason for this request is that the assignee of record has requested that the file be transferred to
the below-named attorney and law firm. All related property conceming the subject patent has
been delivered to this alternate counsel. Due notice to the Assignee has been provided, by copy of
this Request, mailed concurrently to the address of the assignee as stated hereinafter. To the best of
my knowledge and belief, there is no near or impending response period applicable to the matter
and the Applicant has obtained other representation.

Please change the correspondence address and direct all future correspondence to:
Christopher B. Austin
Michael Best & Friedrich, LLP
100 E. Wisconsin Avenue, Suite 3300
Milwaukee, W1 53202,

Respectfully submitted,

Reg. No. 36,427

Duane Mortis LLP

30 8. 17th Street
Philadelphia, PA 19103-4196
215-979-1255

PAGE 7121 RCVD AT 10/3/200 4.42.04 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/30* DNIS:2738300* CSID:2159791020 * DURATION (mm-ss):0748
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RECEIVED
'~ OENTRA N
Duane Morris LLP ITRAL FAX CENTER doo7

19/03/2008 16:57 FAX 215405 ,
OCT 03 2006

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Assignee: THERMAL CORP. Patent Nou6802
Serial No.: 09/310,397 Issue Date: 10/16/2001
Filed: 5/12/1999 Atty. Dkt. H1799-00025

For: INTEGRATED CIRCUIT HEAT PIPE Date: 3 October 2006
HEAT SPREADER WITH THROUGH
MOUNTING HOLES.

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REQUEST FOR WITHDRAWAL AS ATTORNEY OR AGENT AND
CHANGE OF CORRESPONDENCE ADDRESS

Dear Sir:

The undersigned Attomey of Record on behalf of himself and all Partners and agsociates of Duans
Morris LLP, and the attorneys/agents associated with Customer number 41396 or Customer
number 08933, hereby applies to withdraw as aItomcy(s) of record, and requests approval and

acknowledgment by the Office.

The reason for this request is that the assignee of record has requested that the file be transferred to
the below-named attorney and law firm. All related property concerning the subject patent has
been delivered to this alternate counsel. Due notice to the Assignee has been provided, by copy of
this Request, mailed concurrently to the address of the assignee as stated heremafiter. To the best of
my knowledge and belief, there is no near or impending response period applicable to the matter
and the Applicant has obtained other representation.

Please change the correspondence address and direct all future correspondence to:
Christopher B. Austin
Michael Best & Friedrich, LLP
100 E. Wisconsin Avenue, Suite 3300
Milwaukee, W1 53202.

Respectfully submitted,

p
Reg. No. 36 427
Duane Morris LLP
30 S. 17th Street
Philadelphia, PA 19103-4196
215-979-1255

PAGE 7/21* ROVD AT 10/3/2006 4:53:52 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-313* DNIS:2738300* CSID: 2154030823 * DURATION (mm-ss}:05-38
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RECEIVED

10/03/2008 16:55 FAX 21540t .3 Dusne Morris LLP OB LEAX CENTER @oo1

OCT 03 2008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF FACSIMILE TRANSMISSION 37 CF.R. 1.6 &1.8

I CERTIFY THAT THIS CORRESPONDENCE IS BEING TRANSMITTED BY
FACSIMILE TO THE PATENT AND TRADEMARK OFFICE ON THE DATE AND TO
THE NUMBER SHOWN BELOW. FAX. NO. 571-273-8300 COMPRISING TWENTY
(20) SHEETS INCLUDING FHIS PAGE. ,

Date: /U/j/d b

amtiel W, Apicelli
Reg, No. 36,427

#1799~ 0025
A oo O -
#1799-9

PAGE 1/21* RCVD AT 10/3/2006 4:53:52 PM [Eastern Dayiight Time]* SVR:USPTO-EFXRF-3/3* DNIS:2738300* CSID:2154059823 * DURATION (rm-ss}:05-58 ﬂﬁ/ e
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OCT 03 2006

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF FACSIMILE TRANSMISSION 37 C.F.R. 1.6 &1.8
I CERTIFY THAT THIS CORRESPONDENCE 15 BEING TRANSMITTED BY
FACSIMILE TO THE PATENT AND TRADEMARK OFFICE ON THE DATE AND TO

THE NUMBER SHOWN BELOW. FAX. NO. §71-273-8300 COMPRISING TWENTY
(20) SHEETS INCLUDING FHIS PAGE. ’

Date: [0/5/0 2

amiiel W. Ablcell
Reg, No. 36,427

PAGE 1721 * RCVD AT 104312006 4:42:04 PM [Eastern Daylight Time] * SVR:USPTO-EFYRF-5/30 * DNIS: 2738300 CSID:245071020* DURATION (mm-5s):0748 (
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov
l APPLICATION NUMBER l FILING OR 371 (¢) DATE l FIRST NAMED APPLICANT : I - ATTY. DOCKET NO./TITLE I
09/310,397 05/12/1999. PETER M. DUSSINGER
CONFIRMATION NO. 8761
Suam DR QRO
DUANE MORRIS LLP - h
IP DEPARTMENT 0OC000000021991005

30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103-4196

Date Mailed: 01/16/2007

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/03/20086.

o The withdrawal as attorney in this application has been accepted. Future correspondence will be mailed to the
new address of record. 37 CFR 1.33.

ANITA C GREENE
OIPE (703) 308-9010 EXT 159

OFFICE COPY

Cooler Master's Exhibit No. 1012
Page 128

%,



UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
‘www.uspto.gov

] APPLICATION NUMBER FILING OR 371 (c) DATE |  FIRSTNAMED APPLICANT | ATTY.DOCKET NOJTITLE |
09/310,397 05/12/1999 PETER M. DUSSINGER

CONFIRMATION NO. 8761

pioHAEL BEST & PRIEDRICH LLP MEAAEAL R AR

Christopher B Austin * .
100 E WISCONSIN AVENUE ©C000000021881074
SUITE 3300

MILWAUKEE, Wl 53202

Date Mailed: 01/16/2007

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 10/03/20086.

The Power of Attorney in this application is accépted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

ANITA C GREENE
OIPE (703) 308-9010 EXT 159
OFFICE COPY

Cooler Master's Exhibit No. 1012
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