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A heat pipe, wherein a through path blocked from
an interior of the heat pipe by a metal pipe is disposed
in a heat-pipe heating portion, and a portion to be
cooled is directly mounted and fixed to the heat-pipe
heating portion by a nut and bolt through the through
path.

Description

The present invention relates to a structure of a
heat pipe and specifically to a component installation
structure thereof advantageous in cooling a component
to be cooled.

A heat pipe is widely used as a means of releasing
heat from an internal component of a computer, as a
heat-control means of a nuclear reactor, as a heat-
control means of an artificial satellite, and in other uses 35
as an effective means of efficient heat transfer. The heat
pipe has a wick exhibiting a capillary action coated on
an inner peripheral wall of an enclosure of an airtight
structure and encloses a liquid acting as a refrigerant
such as water, Freon, benzene, acetone, ammonia, or
alcohol inside the pipe after air is extracted therefrom.
The heat pipe is a heat transport system that uses this
liquid to absorb heat from a high-temperature body and
propagate and diffuse this heat to a low-temperature
body. That is, at one end portion (heating portion) of
the heat pipe, the liquid robs an external high-
temperature body of heat, is vaporized, and passes
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action.

A shape of the heat pipe is not limited to that of a
so-called pipe type, and included are a shape of a panel
type and shapes of other types. Because a heat pipe of a
panel type readily conforms to a space of an electronic
device and can be mounted with a large number of
components to be cooled, generally, this type of heat
pipe is often used.

FIG. 11 [sic: 1] is an explanatory perspective view
illustrating a representative example of a conventionally
adopted structure. In the diagram, 1 is a heat-pipe main
body provided with the above internal structure and 10
is an enclosure thereof. In the conventional example
illustrated in FIG. 1, cooling fins 20 are disposed on a
panel surface of a cooling portion (for a liquid, a
condensing portion) of the heat-pipe main body 1.
Meanwhile, an installation plate 30 of a component to
be cooled is added to a distal edge of a heating portion
(for the liquid, an evaporating portion). As this
installation plate 30, a metal plate—in particular, a plate
with high thermal conductivity—is adopted, and a hole
31 is provided in a surface thereof for inserting a bolt
therethrough to mount and fix the component to be
cooled. Such a structure is conventionally adopted
because opening a hole in the heat-pipe main body to
fix the component to be mounted is impermissible due
to an air-tight sealed-gas structure of the heat pipe,
because a mounting surface area is restricted when
mounting takes place directly on the main body, and the
like. With this type of installation plate, in addition to a
type that is juxtaposed and connected to a lateral end
portion of the heat pipe as illustrated in FIG. 1, there is
a type that is mounted on the heat-pipe heating portion.
However, with each of these types, in a heat pipe of a
structure where an installation plate is attached, heat
generated by the component to be cooled is propagated
to the heat pipe via the installation plate. As such, a
heat-transfer effect thereof is restricted by a thermal
conductivity of the installation plate as a thermal
conduction path. If the component can be made to
directly contact the heat-pipe heating portion, the heat-
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transfer effect thereof comes to depend only on a
performance of the heat-pipe main body, which is most
preferable in terms of efficiency in thermal
conductivity.

Therefore, an objective of the present invention is
to provide a heat-pipe structure advantageous in being
able to directly mount a component to be cooled to a
heat-pipe main body without any hinderance.

The objective of the present invention can be
achieved by disposing a through path blocked from an
interior of a heat pipe by a metal pipe in a heat-pipe
heating portion and directly mounting and fixing a
component to be cooled to the heat-pipe heating portion
by a nut and bolt through the through path.

FIG. 2A illustrates a partially cut-out explanatory
perspective view of a structure of a heat pipe of a panel
type of the present invention, and FIG. 2B illustrates a
cross-sectional perspective view illustrating portion A
in FIG. 2A.

In these diagrams, as in FIG. 1, 1 is a heat-pipe
main body and 10 is an enclosure thereof. 20 indicates
cooling fins provided on a main-body cooling portion.
In the present invention, a large number of through
paths 11 is disposed at appropriate dimensional
intervals in a main-body heating portion 10. As
illustrated in FIG. 2B, each through path 11 is
communicated to both surfaces of a panel by a metal
pipe 11a provided inside the panel. Accordingly, a
panel interior, a so-called heat-pipe interior, and the
through path 11 are completely blocked by this metal
pipe 11a, and there is no fear of interior liquid and
vapor escaping therethrough. A component 40 to be
cooled such as a transistor element is fixed to a surface
of the main-body heating portion by nuts and bolts
using the through paths 11. This state of being fixed
and mounted is illustrated in the explanatory cross-
sectional view of FIG. 3. In FIG. 3, 10 is the enclosure,
12 isa wick, and 41 is a nut and bolt. 40a is a terminal
of the component 40, and this is also inserted into one
of the through paths 11 like a bolt. In this situation, an
electrically insulating pipe 42 must be inserted into the
through path.

In this manner, by adopting the heat-pipe structure
of the present invention, the component can be directly
mounted and fixed to the heat-pipe heating portion.
Therefore, compared to a conventional structure of
mounting to an installation plate, an efficiency in
thermal conductivity improves remarkably and a weight
of the heat pipe is reduced according to a weight of the
installation plate in the conventional structure.

Furthermore, because the structure is one where the
large number of through paths 11 is communicated by
the metal pipes 11a, these metal pipes 11a also function
as spacers of the enclosure panel and provide an effect
of a reinforcing material.
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As a heat-transferring wall, it is desired for the

enclosure 10 of the heat pipe to be thin. However, this

enclosure wall must not deform as a result of internal or
external pressure or heat. With the panel type in
particular, there is a demand for such measures because
deformation readily occurs due to a shape thereof. As
such, conventionally, a spacer as a reinforcing material
is generally disposed inside the enclosure. According to
the structure of the present invention, the large number
of metal pipes 11a that define the holes 11 are very
useful as spacers in place of or together with this
conventional type of spacer. As such, the enclosure wall
can be made thin accordingly and an efficiency of
thermal conductivity can be improved accordingly.

15 Moreover, while technically through the metal pipes

11a, because the bolts and the terminal are fixed by

being inserted into the heat pipe, this further improves
the efficiency of thermal conductivity of the component
to be cooled.

Note that in the structure of the present invention,
the metal pipe 11a is provided in a space of the liquid.
However, this does not impact circulation of the liquid
and does not impair characteristics of the heat pipe per
se.

25 Furthermore, the through path 11a of the present
invention may be formed by welding and fixing the
metal pipe to the panel surfaces so the metal pipe is
communicated to holes provided in advance in upper
and lower surfaces of the panel. However, it may also

30 be formed by the following method. That is, the
through path may be formed by welding and fixing a
metal column to upper and lower inner surfaces of the
panel like a conventional spacer to form the enclosure
and afterward opening a hole in the panel walls and this

35 metal column by a drill. In this situation, the holes may
be formed in advance in the upper and lower surfaces of
the panel, the holes may be closed from the inside by
welding a metal column of a cross-sectional area
sufficient to block these holes, and the metal column

40 may afterward be drilled from the panel hole to bore the
through path.

Furthermore, as illustrated in FIG. 3, the metal pipe
11a defining the through path of the present invention
may form the wick 12 on an outer peripheral surface

45 thereof in the same manner as on the inner surface of
the enclosure.

Brief Description of Figures

FIG. 1 is an explanatory perspective view
illustrating a structure of a conventional heat pipe, FIG.

50 2A is a partially cut-out explanatory perspective view
illustrating a structure of a heat pipe of the present
invention, FIG. 2B is a cross-sectional perspective view
illustrating a structure of a main portion of the heat pipe
in FIG. 2A, and FIG. 3 is an explanatory cross-sectional

55 view illustrating a state where a mounting component is
fixed to the heat pipe of the present invention.
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In the figures, 1 is a heat-pipe main body, 10 is an (56) Citation List
enclosure, 30 is an installation plate, 20 is cooling fins, US 3613378 A
11 is a through path, 11a is a metal pipe, 40 is a
component to be cooled, 41 is a nut and bolt, 40a is a
terminal, 42 is an electrically insulating pipe, and 12 is 5
a wick.
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