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[Scope of Utility Model Claims]

[Claim 1] A heat pipe, wherein the inside of a square tube
container (2) with both ends sealed, in which a hydraulic
fluid is stored, is divided into a gas-phase hydraulic fluid
passage on the upper side (5) and a liquid-phase hydraulic
fluid passage on the lower side (6) by an intermediate
partition wall (3); and a gas-phase hydraulic fluid passage
portion (7) and a liquid-phase hydraulic fluid passage
portion (8) in communication with the upper and lower
passages (5) and (6) are provided, respectively, inside both
ends of the container (2) at the front and back; wherein the
container (2) is provided with a first plate member (11) that
has a concave part for hydraulic fluid passage (13) and an
intermediate partition wall (3) over almost the total length
on one side, and a second plate member (12) in a strip shape
that covers an opening of the concave part for hydraulic
fluid passage (13), or it is provided with first and second
plate members (11) and (12) that have concave parts for
hydraulic fluid passage (13) and (14) facing each other and
intermediate partition walls (3) and (3), where these
concave parts (13) and (14) are superimposed inward; and
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screws (9) used to mount heating elements (10), such as
transistors, or the like, are thrust into a container (2) in this
intermediate partition wall (3) portion.
[Detailed Explanation of the Device]
Field of Industrial Application

This invention pertains to a heat pipe used, for
example, as a radiator in audio equipment, OA equipment,
and the like.
Prior art

Conventionally, as a heat pipe that releases heat
generated from heating elements, such as transistors, in
audio equipment, OA equipment, and the like, for example,
as shown in FIG. 9, heating elements (30), such as
transistors, or the like, are mounted via a pair of mounting
blocks (33) and (33) to the condenser section at one end of
a cylindrical container (32) with both ends sealed in which
a hydraulic fluid such as water or chlorofluorocarbon is
stored, and plate fins (34) are attached in parallel to an
evaporator at the other end of the container (32)
Problem To Be Solved by this Invention
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Such a conventional heat pipe for radiator (31) must be
installed almost horizontally in many cases based on the
relation of the space of the inside of audio equipment and
OA equipment, or the like, but installing a heat pipe (31)
horizontally leads to high thermal resistance; and since
conventionally heating elements (30), such as transistors, or
the like, are mounted to the container (32) of the heat pipe
(31) via the blocks for mounting (33) and (33), the thermal
resistance further increases, deteriorating heat radiation
performance, and since the blocks for mounting (33) and
(33) are used, the number of articles increase, significantly
increasing the manufacturing cost of a heat pipe (31), which
is a problem.

By the way, the present applicant has proposed a heat
pipe, in which a hydraulic fluid is placed inside a container
made of aluminum extrusion material that has an
intermediate partition wall, both ends of the container are
sealed, a gas-phase hydraulic fluid passage is formed on the
upper side of the intermediate partition wall and a liquid-
phase hydraulic fluid passage on the lower side thereof in a
container, a gas-phase hydraulic fluid passage portion and a
liquid-phase  hydraulic  fluid passage portion in
communication with both the upper and lower passages are
formed inside both ends of the container in the front and
back, respectively, the thickness of the intermediate
partition wall of the container is made thick, and this is
fixed with screws for mounting heating elements, such as
transistors, or the like (for example, refer to the Publication
of Examined Utility Model Application No. S61-30068).

However, if the thickness of an intermediate partition
wall is thickened as in the case with the heat pipe
previously proposed, the hydraulic fluid passage in a
container will decrease as a whole, deteriorating the heat
radiation performance, and at the same time, increasing the
amount of the material used for the intermediate partition
wall portion, which presents problems such as high
manufacturing cost for a heat pipe and failure to achieve
weight savings.

The objective of this invention is to solve the problems
of the prior art described above, that is to provide a heat
pipe with small thermal resistance, that can be operated
normally while being horizontally mounted, where
deterioration of heat radiation performance can be
prevented, and the thickness of a container and an
intermediate partition wall can be made as thin as possible,
thereby sufficiently widening the hydraulic fluid passages
in a container, allowing the pipe to have excellent heat
radiation performance and be manufactured with minimum
amount of materials used, achieving low manufacturing
cost and weight savings.

Means for Solving the Problems

The heat pipe according to this invention has the
following gist: in a heat pipe, wherein the inside of a square
tube container with both ends sealed, in which a hydraulic
fluid is stored, is divided into a gas-phase hydraulic fluid
passage on the upper side and a liquid-phase hydraulic fluid
passage on the lower side by an intermediate partition wall;
and a gas-phase hydraulic fluid passage portion and a
liquid-phase  hydraulic  fluid passage portion in
communication with the upper and lower passages are
provided, respectively, inside both ends of the container at
the front and back; wherein the container is provided with a
first plate member that has a concave part for hydraulic
fluid passage and an intermediate partition wall over almost
the total length on one side, and a second plate member in a
strip shape that covers an opening of the concave part for
hydraulic fluid passage, or it is provided with first and
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second plate members that have concave parts for hydraulic
fluid passages facing each other and intermediate partition
walls, where these concave parts are superimposed inward;
and the screws used to mount heating elements, such as
transistors, or the like, is fastened to the container in this
intermediate partition wall portion.

Operation

According to the heat pipe described above, the gas-
phase hydraulic fluid that absorbs the heat generated from
heating elements, such as transistors, or the like, and
evaporates in the evaporator of the container moves to the
gas-phase hydraulic fluid passage located on the upper side
of the partition wall, passing through the gas-phase
hydraulic fluid passage portion located at the front end of
the intermediate partition wall, and flows through the inside
of this passage in the opposite direction this time, and
reaches a condenser section, causing the heat the gas-phase
hydraulic fluid has here to be released outside via the wall
surfaces of the container and the fins, liquefying the gas-
phase hydraulic fluid. And this liquid-phase hydraulic fluid
moves to the passage located on the lower side of the
partition wall through the liquid-phase hydraulic fluid
passage portion located at the back end of the intermediate
partition wall, flows through the inside of this passage, and
returns to an evaporator, thus facilitating a smooth
circulation of the hydraulic fluid inside the container.

Here, the first plate member that has a concave part for
hydraulic fluid passage and an intermediate partition wall of
a container can be made of, for example, an aluminum plate
press-molded, while the second plate member in a strip
shape can be made of an aluminum plate itself or the same
press-molded aluminum plate as the first plate member;
therefore, the thickness of a container and an intermediate
partition wall can be made as thin as possible, sufficiently
widening the hydraulic fluid passage in the container, and
allowing the hydraulic fluid to evaporate easily, and the
screws used for mounting heating elements, such as
transistors, or the like, are directly fastened into the
container in the intermediate partition wall portion,
allowing the heating elements to be in direct contact with
the wall surfaces of the container, therefore achieving small
thermal resistance also when installed horizontally,
allowing the heat pipe to be operated normally and
achieving excellent heat radiation performance.

Examples of Embodiment

Next, the examples of embodiment of this invention
will be described in detail based on drawings.

First, in FIG. 1 to FIG. 4 that illustrate the first
example of embodiment of this invention, the heat pipe (1)
used as a radiator of audio equipment and OA equipment,
for example, is a so-called wickless type, wherein the inside
of a square tube container (2) with both ends sealed, made
of aluminum (containing aluminum alloy) arranged
horizontally, is divided into a gas-phase hydraulic fluid
passage (5) on the upper side and a liquid-phase hydraulic
fluid passage (6) on the lower side by an intermediate
partition wall (3); and a gas-phase hydraulic fluid passage
portion (7) and a liquid-phase hydraulic fluid passage
portion (8) in communication with the upper and lower
passages (5) and (6) are provided, respectively, inside both
ends of the container (2) at the front and back, where the
width of a gas-phase hydraulic fluid passage portion (7) and
the width of the liquid-phase hydraulic fluid passage
portion (8) are almost equal.

In this invention, the container (2) is provided with a
first plate member (11) that has a concave part for hydraulic
fluid passage (13) over almost the total length on one side, a
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peripheral wall (4) surrounding it, and an intermediate
partition wall (3); and a second plate member (12) in a strip
shape for covering the opening of the concave part for
hydraulic fluid passage (13). A junction for mounting
heating elements (16) having a wide circular area as seen
from three front sides is provided at the portion of the
intermediate partition wall (3) on the evaporator side of the
first plate member (11). Here, the first and second plate
members (11) and (12) are both made from an aluminum
brazing sheet, where one first plate member (11) is built by
press molding.

The container (2) is formed by mutually superimposing
the first and second plate members (11) and (12) that
constitute a container (2) and bonding by a vacuum brazing
method the tip of the peripheral wall (4) of the first plate
member (11), the peripheral edge part of the second plate
member (12) in a strip shape, the tip of the intermediate
partition wall (3) of the first plate member (11), and the
facing surface of the junction for mounting heating
elements (16) and the second plate member (12).

A nozzle for introducing a hydraulic fluid (20) is
mounted on one end of the second plate member (12) in a
strip shape, and from this nozzle (20), a hydraulic fluid,
such as water or chlorofluorocarbon, is introduced so as to
fill the whole portion below the intermediate partition wall
(3) in a container (2). The tip of the nozzle (20) is closed
after introducing the hydraulic fluid.

The screws (9) for mounting heating elements (10),
such as transistors, or the like, are directly fastened into the
container (2) in the junction portion for mounting heating
elements (16) in an intermediate partition wall (3), allowing
the heating elements (10) to be in direct contact with the
wall surfaces of the container (2). Therefore, thermal
resistance of a heat pipe (1) is small, and even when the
pipe is installed horizontally, for example, it can be
operated normally, and has excellent heat radiation
performance. The plate fins (15) are mounted in parallel at
the end of the evaporator side of the container (2).

Providing a junction for mounting heating elements
(16) having a wide area as described above to an
intermediate partition wall (3) portion increases the bonding
strength of both plate members (11) and (12), which is
preferable; however, depending on each case, this junction
for mounting heating elements (16) may be omitted, and the
screws (9) for mounting heating elements, such as
transistors, or the like, may be directly fastened into the
intermediate partition wall (3) of the container (2).

The gas-phase hydraulic fluid that absorbs the heat
generated from heating elements (10), such as transistors, or
the like, and evaporates in the evaporator of the container
(2) as described above moves to a gas-phase hydraulic fluid
passage (5) on the upper side through the gas-phase
hydraulic fluid passage portion (7) located at the front end
of an intermediate partition wall (3), flows through the
inside of this passage (5) in the opposite direction, reaches
the condenser section, and the heat the gas-phase hydraulic
fluid has here is released outside via the wall surfaces of the
container (2) and fins (15), liquefying the gas-phase
hydraulic fluid. And this liquid phase hydraulic fluid moves
to a lower passage (6) through the liquid-phase hydraulic
fluid passage portion (8) located at the back end of the
intermediate partition wall (3), flows through the inside of
this passage (6) to return to an evaporator, facilitating a
smooth circulation of the hydraulic fluid inside the
container (2).
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In a container (2), the radiation fins (15) provided on
the outer surface of the condenser section are not
necessarily needed.

FIG. 5 and FIG. 6 show the second example of
embodiment of this invention. The example here is different
from the first example described above in the following
point: the first and second plate members (11) and (12) that
constitute a square tube container (2) with both ends sealed
are both built by press-molded aluminum plates, where
these plates have concave parts for hydraulic fluid passages
(13) and (14) facing each other, peripheral walls (4) (4)
surrounding these [concaves], and intermediate partition
walls (3) and (3).

The tips of the peripheral walls (4) and (4) of both
plate members (11) and (12) are provided with flanges (17)
and (17), respectively, where these plate members (11) and
(12) are superimposed with the concave parts (13) and (14)
facing inwards, for example, the flanges (17) and (17) at the
tips of the peripheral walls (4) and (4) of both plate
members (11) and (12), and the tips of intermediate
partition walls (3) and (3) are joined to each other by a
vacuum brazing method to form a container (2).

Next, FIG. 7 and FIG. 8 show the third example of
embodiment of this invention. The example here is different
from the first example described above in that the container
(2) comprises first and second plate members (11) and (12)
and a pair of end caps (18) and (19) at the front and back.
Here, the first plate member (11) has a concave part for
hydraulic fluid passage (13), side walls on the upper and
lower sides thereof, and an intermediate partition wall (3);
where both ends of the concave part for hydraulic fluid
passage (13) are opened at the front and back. The second
plate member (12) is in a strip shape. The container (2) is
formed by combining the first and second plate members
(11) and (12) and a pair of end caps (18) and (19) at the
front and back and joining these by, for example, a vacuum
brazing method.

The front end of the intermediate partition wall (3) is
extended to near the front-end part of the container (2), and
the inside of the end cap (18) with a nozzle (20) is made to
serve as the gas-phase hydraulic fluid passage portion (7).
Between the rear end part of the intermediate partition wall
(9) and the other side of the end cap (19) is made to serve as
the liquid-phase hydraulic fluid passage portion (8).

A hydraulic fluid is placed in a container (2) through a
nozzle (20) mounted at one side of the end cap (18) and
sealed after the fluid fills up the entire portion below the
intermediate partition wall (3) in a container (2). The nozzle
(20) is closed after sealing the hydraulic fluid.

Other points in the second and the third examples of
embodiment are the same as those in the first example
described above, so the same references are given to the
same parts in the drawings.

Effect of the Invention

As mentioned above, in a heat pipe, wherein the inside
of a square tube container with both ends sealed, in which a
hydraulic fluid is stored, is divided into a gas-phase
hydraulic fluid passage on the upper side and a liquid-phase
hydraulic fluid passage on the lower side with an
intermediate partition wall; and a gas-phase hydraulic fluid
passage portion and a liquid-phase hydraulic fluid passage
portion in communication with the upper and lower
passages are provided, respectively, inside both ends of the
container at the front and back; the container is provided
with a first plate member that has a concave part for
hydraulic fluid passage and an intermediate partition wall
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over almost the total length on one side, and a second plate
member in a strip shape that covers the opening of the
concave part for hydraulic fluid passage, or it is provided
with first and second plate members that have concave parts
for hydraulic fluid passages facing each other and
intermediate partition walls, where these concave parts are
superimposed inwards; and the screws used to mount
heating elements, such as transistors, or the like, are
fastened to a container in this intermediate partition wall
portion; therefore, since the heating elements, such as
transistors, or the like, are directly screwed into the
intermediate partition wall portion of the container by
screws without using any block for mounting as in the case
in the past, allowing the heating elements to be in direct
contact with the wall surfaces of the container, the thermal
resistance can be made small, and the pipe can be operated
normally while being mounted horizontally, and
deterioration of heat radiation performance can be
prevented. The first plate member that has a concave part
for hydraulic fluid passage and an intermediate partition
wall can be built by a press-molded metal plate, and the
second plate member in a strip shape can be built by the
metal plate itself or the same press-molded metal plate as
the first plate member described above; therefore, the
thickness of a container and an intermediate partition wall
can be made as thin as possible, allowing the hydraulic fluid
passage in a container to become sufficiently wide and
exerting excellent heat radiation performance, and the pipe

(4) Japanese Examined Utility Model Application Publication H8-10205
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can be built with less material, achieving weight savings.
Since no block for mounting heating elements such as
transistors, or the like, is used as in the case in the past, the
number of articles becomes small, and the manufacturing
cost of a heat pipe can be kept low.
[Brief Description of the Drawings]
FIG. 1-FIG. 4 show the first example of embodiment of this
invention, where FIG. 1 is an exploded perspective view of
a heat pipe, FIG. 2 is a perspective view of a heat pipe, FIG.
3 is a cross sectional view along line III-III of FIG. 2, and
FIG. 4 is a cross sectional view along line IV-IV of FIG. 2.
FIG. 5 and FIG. 6 show the second example of embodiment
of this invention, where FIG. 5 is a cross sectional view of a
heat pipe, and this is equivalent to FIG. 3. FIG. 6 is the
same cross-sectional view, and this drawing is equivalent to
FIG. 4. FIG. 7 and FIG. 8 show the third example of
embodiment of this invention, where FIG. 7 is an exploded
perspective view of a heat pipe, and FIG. 8 is a perspective
view of a heat pipe. FIG. 9 is a perspective view of a
conventional heat pipe.
(1) ... aheat pipe, (2) ... a container, (3) ... an intermediate
partition wall, (5) ... a gas-phase hydraulic fluid passage,
(6) ... a liquid-phase hydraulic fluid passage, (7) ... a gas-
phase hydraulic fluid passage portion, (8) ... a liquid-phase
hydraulic fluid passage portion, (9) ... a screw, (10) ... a
heating element, such as a transistor, or the like, (11) ... a
first plate member, (12) ... a second plate member, (13) and
(14) ... concave parts for hydraulic fluid passages.

[FIG. 3] [FIG. 4]
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