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(54) Fins-type heat sink and method for assembling the same

(57) In a heat sink and a method for assembling the
same, the heat sink includes a base (10), a heat pipe
(11), fins (12), a presser (13) and caps (14). The presser
(13) is provided with through-holes (130). The periphery
of the through-hole (130) is provided with an annular neck
(131), so that the distal end of the heat pipe (11) can
penetrate the through-hole (130). The periphery of each
annular neck (131) is provided with notches (132) on the
presser (13). Each cap (14) covers on the annular neck
(131), and it extends downwards to form protruding flaps
(140). The flap (140) penetrates the notch (132) and is
folded outwards to abut the bottom surface of the presser
(13). According to the assembling method, via the press-
er (13) and the caps (14), the fins (12) can be assembled
with the heat pipe (11) tightly.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a technique of
assembling a heat sink, and in particular to an assembling
structure for reinforcing heat pipes and fins and a method
for assembling the same.

2. Description of Prior Art

[0002] As shown in Fig. 1, the conventional heat sink
1a includes a base 10a, at least one heat pipe 11a that
is bent to upright on the base 10a, and a plurality of fins
12a provided on the heat pipe 11a. With the base 10a
being brought into thermal contact with a heat source
(not shown), the heat generated by the heat source can
be transferred to the heat pipe 11a via the thermal contact
with the base 10a. Then, the heat pipe 11a conducts the
heat to the respective fins 12a, thereby dissipating the
heat. Via this arrangement, a heat-dissipating effect can
be achieved.
[0003] However, in the above-mentioned heat sink 1a,
one end of the heat pipe 11a is an inactive end 110a
because the diameter of the inactive end 110a is reduced
when the heat pipe 11a is subjected to a sealing process.
As a result, when the fins 12a are disposed on the heat
pipe, this inactive end 110a cannot fit with the fins 12a
tightly. Therefore, after the fins 12a are disposed on the
heat pipe 11a piece by piece orderly, the fins 12a can be
only fitted tightly with the heat pipe 11a via the other end
rather than the inactive end 110a. Thus, the fins 12a may
fall off the heat pipe 11a easily.
[0004] Therefore, in order to overcome the above prob-
lems, the present Inventor proposes a reasonable and
novel structure based on his delicate researches and ex-
pert experiments.

SUMMARY OF THE INVENTION

[0005] The present invention is to provide a fins-type
heat sink and a method for assembling the same. A
presser and a plurality of caps are further disposed over
the respective fins of the heat sink. The presser provides
a pressing force to prevent the fins from falling off the
heat pipe. Further, via the caps, the presser can press
the distal ends of the heat pipe, thereby preventing the
separation of the presser from the heat pipe.
[0006] The present invention is to provide a fins-type
heat sink, which includes a base, a heat pipe thermally
connected on the base, a plurality of fins disposed on the
heat pipe at intervals, a presser and a plurality of caps.
Each of the fins is provided with penetrating holes. The
outer periphery of the penetrating hole is formed with an
annular wall. The presser is provided with through-holes
for cooperating with the penetrating holes respectively.

The periphery of the through-hole is provided with an
annular neck for allowing the distal end of the heat pipe
to penetrate. The outer periphery of each annular neck
is provided with notches on the presser. Each of the caps
covers the annular neck, and it extends downwards to
form protruding flaps. The flap passes through the notch
to be folded outwards so as to abut the bottom surface
of the presser.
[0007] The present invention is to provide a method
for assembling a fins-type heat sink, which includes the
steps of:

(a) A heat sink, a presser and a plurality of caps are
provided. The heat sink has a heat pipe and a plu-
rality of fins disposed on the heat pipe. The presser
is provided with through-holes allowing the distal end
of the heat pipe to be inserted therein. The periphery
of each through-hole is provided with an annular
neck. The presser is provided with notches that are
arranged circumferentially outside the annular neck.
(b) The caps are covered on the annular necks of
the presser. The caps each extend downwards to
form protruding flaps penetrating the notches re-
spectively.
(c) A plate-like die is disposed on the topmost fin of
the heat sink.
(d) The distal end of the heat pipe penetrates the
through-hole of the presser to abut inside the cap.
At the same time, the flap is folded outwards by
means of the plate-like die.

[0008] According to the present invention, the respec-
tive fins of the heat sink can be pressed by the presser,
so that these fins cannot be detached from the heat pipe
easily. By means of the pressing force exerted by the
presser to the respective fins, the distal end of the heat
pipe can abut inside the cap. Also, the annular neck of
the presser is shrunk on the heat pipe due to the inward
pressing of the cap, thereby reinforcing the strength of
connection between the fins and the heat pipe and avoid-
ing the separation of the presser from the heat pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a cross-section view showing a conventional
heat sink;
Fig. 2 is an exploded view showing the heat sink of
the present invention;
Fig. 3 is an assembled view showing the heat sink
of the present invention;
Fig. 4 is a cross-sectional view showing the heat sink
of the present invention;
Fig. 5 is a flow chart showing the steps of the as-
sembling method of the present invention;
Fig. 6 is an exploded view showing the presser and
the cap of the present invention;
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Fig. 7 is a schematic view showing the assembly of
the presser and the cap of the present invention;
Fig. 8 is a schematic view showing the operating
state before the assembly of the heat sink with the
presser and the cap of the present invention;
Fig. 9 is a schematic view showing the operating
state during the assembly of the heat sink with the
presser and the cap of the present invention; and
Fig. 10 is a schematic view showing the operating
state after the assembly of the heat sink with the
presser and the cap of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0010] In order to make the Examiner to further under-
stand the characteristics and technical contents of the
present invention, a detailed description relating thereto
will be made with reference to the accompanying draw-
ings. However, the drawings are illustrative only but not
used to limit the present invention.
[0011] The present invention provides a fins-type heat
sink and a method for assembling the same. Please refer
to Figs. 2 and 3, which are an exploded view and an
assembled view of the heat sink of the present invention
respectively. The heat sink 1 includes a base 10, at least
one heat pipe 11, a plurality of fins 12, a presser 13 and
a plurality of caps 14.
[0012] The base 10 is made of a heat-conducting ma-
terial and is attached to a heat source (not shown) for
dissipating the heat generated by the heat source. The
heat pipe 11 is thermally connected on the base 10. The
fins 12 penetrate the heat pipe 11 and are overlapped
with each other. Each of the fins 12 is made of a heat-
conducting material, and it is provided with penetrating
holes 120 for allowing the heat pipe 11 to penetrate there-
in. The periphery of each penetrating hole 120 is formed
with an annular wall 121, so that the fins 12 are separated
from each other via the respective annular walls 121.
[0013] Please refer to Fig. 4. In the present invention,
the presser 13 and the caps 14 are further provided over
the fins 12, thereby preventing the fins 12 from falling off
the heat pipe 11. The presser 13 is also made of a heat-
conducting material. The thickness of the presser 13 can
be larger than that of the respective fins 12, thereby pro-
viding a better structural strength. The steps for assem-
bling the heat sink will be described as follows.
[0014] Please refer to Fig. 5. In the step S1, at first, a
heat sink 1, a presser 13 and a plurality of caps 14 are
provided. The heat sink 1 has a structure of the above-
mentioned characteristics. The presser 13 is provided
with through-holes 130 that correspond to the penetrating
holes 120 of each fin 12 respectively and allow the distal
ends of the heat pipe 11 to be inserted therein. The pe-
riphery of each through-hole 130 is provided with an an-
nular neck 131. The presser 13 is provided with notches
132 that are arranged circumferentially outside the an-
nular neck 131.
[0015] Please refer to Figs. 5 and 6. In the step S2,

the caps 14 are covered on the annular neck 131 of the
presser 13 respectively. The caps 14 each extend down-
wards to form protruding flaps 140 penetrating the notch-
es 132 respectively (Fig. 7). When the flap 140 penetrates
the notch 132, it is slightly folded into an inclined orien-
tation.
[0016] Please refer to Figs. 5 and 8. In the step S3, a
plate-like die 2 is disposed on the topmost fin 12 of the
heat sink 1. The thickness of the plate-like die 2 is sub-
stantially identical to the pitch between the respective
fins 12.
[0017] Please refer to Figs. 5 and 9. In the step S4,
finally, the distal end of the heat pipe 11 penetrates the
through-hole 130 of the presser 13 to abut inside the
corresponding cap 14. At the same time, by means of
the plate-like die 2, the flap 140 is folded outwards at a
right angle so as to abut the bottom surface of the presser
13 (Fig. 10).
[0018] According to the present invention, the respec-
tive fins 12 can be pressed by the presser 13, so that
these fins 12 cannot be detached from the heat pipe 11
easily. By means of the pressing force exerted by the
presser 13 to the respective fins 12, the distal ends of
the heat pipe 11 can abut inside the caps 14. Also, the
annular neck 131 of the presser 13 is shrunk on the heat
pipe 11 due to the inward pressing of the cap 14, thereby
reinforcing the strength of connection between the fins
12 and the heat pipe 11 and avoiding the separation of
the presser 13 from the heat pipe 11.
[0019] Therefore, via the above arrangement, the fins-
type heat sink and the method for assembling the same
according to the present invention can be obtained.
[0020] According to the above, the present invention
achieves the expected effects and overcomes the draw-
backs of prior art. Further, the present invention really
demonstrates novelty and inventive steps and thus con-
forms to the requirements for an invention patent.

Claims

1. A fins-type heat sink, comprising:

a base(10);
a heat pipe (11) thermally connected on the base
(10);
a plurality of fins (12) each provided with pene-
trating holes (120), an outer periphery of each
penetrating hole (120) being formed with an an-
nular wall (121), the plurality of fins (12) being
overlapped on the heat pipe (11) at intervals;
a presser (13) provided with through-holes (130)
for cooperating with the penetrating holes (120)
of each fin (12) respectively, a periphery of each
through-hole (130) being provided with an an-
nular neck (131) for allowing a distal end of the
heat pipe (11) to penetrate, an outer periphery
of each annular neck (131) being provided with
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notches (132) on the presser (13); and
a plurality of caps (14) covering the annular
necks (131) of the presser (13), each cap (14)
extending downwards to form protruding flaps
(140), the flap (140) passing through the notches
(132) to be folded outwards so as to abut a bot-
tom surface of the presser (13).

2. The fins-type heat sin according to claim 1, wherein
the distal end of the heat pipe (11) abuts inside the
corresponding cap (14).

3. The fins-type heat sin according to claim 1, wherein
the presser (13) is made of a heat-conducting ma-
terial.

4. The fins-type heat sin according to claim 1, wherein
a thickness of the presser (13) is larger than that of
each fin (12)

5. A method for assembling a fins-type heat sink, com-
prising the steps of:

(a) providing a heat sink (1), a presser (13) and
a plurality of caps (14), the heat sink (1) having
a heat pipe (11) and a plurality of fins (12) dis-
posed on the heat pipe (11), the presser (13)
being provided with through-holes (130) allow-
ing the distal ends of the heat pipe (11) to be
inserted therein, a periphery of each through-
hole (130) being provided with an annular neck
(131), the presser (13) being provided with
notches (132) that are arranged circumferential-
ly outside the annular neck (131);
(b) covering the caps (14) on the annular necks
(131) of the presser (13) respectively, rach caps
(14) extending downwards to form protruding
flaps (140) penetrating the notches (132);
(c) disposing a plate-like die (2) on the topmost
fin (12) of the heat sink (1);
(d) inserting a distal end of the heat pipe (11)
through the through-hole (130) of the presser
(13) to abut inside the cap (14), while folding the
flaps (140) outwards via the plate-like die (2).

6. The method according to claim 5, wherein in the step
(b), each of the flaps (140) is folded outwards after
penetrating the notch (132).

7. The method according to claim 5, wherein in the step
(c), a thickness of the plate-like die (2) is substantially
identical to the pitch between the respective fins (12).
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