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A cable (and heat sink) for radiating heat includes a heat 
conducting and radiating member for conducting heat in a 
longitudinal direction of the cable and radiating the con 
ducted heat. The heat sink includes the cable for radiating 
heat, and a heat connecting member for thermally connect 
ing a heat generator to the cable. 
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CABLE AND HEAT SINK 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to a cable 
for radiating heat. More particularly, it relates to a cable 
connected to a portable computer that can transmit image 
signals displayed to users and conduct heat generated inside 
the portable computer to its exterior for heat radiation. 

[0003] The present invention also generally relates to a 
heat sink using the heat-radiating cable, and more particu 
larly, to a heat sink that radiates heat by conducting heat to 
the cable from a central processing unit (CPU) in a portable 
computer, Which is a heat generator from Which heat cannot 
be radiated easily and to Which a radiator cannot be attached 
easily. 
[0004] 2. Description of the Related Art 

[0005] Conventional systems such as that of “Nikkei Elec 
tronics January 11, pp. 83 to 95 (Document 1; Nikkei BP 
Co., Ltd., published on Jan. 11, 1999, No. 734)” disclose a 
small computer that is conveniently portable (e.g., a “Wear 
able computer”). 

[0006] The body of a conventional Wearable computer has 
a small external shape (e.g., 190x63 x117 mm) and is ?xed 
to a user’s belt for operation, for achieving a high level of 
mathematical performance. 

[0007] In addition, the Wearable computer typically has a 
display device mounted on a user’s head and connected to 
the body of the Wearable computer via a cable and an input 
device that can be operated With one hand. 

[0008] As described above, the Wearable computer is 
con?gured to have a very small body, and it is therefore 
dif?cult to attach an external radiator to the Wearable com 
puter due to its installation position on the user’s body (e.g., 
clothes). 
[0009] On the other hand, since high mathematical per 
formance is required of the Wearable computer, reducing the 
amount of heat radiated (e.g., by maintaining a loWer clock 
frequency) is constrained. Thus, it is dif?cult to achieve a 
balance in a heat radiation design of a Wearable computer. 

[0010] Japanese Published Unexamined Patent Applica 
tion No. 09-288913 discloses an example of a heat-radiating 
device Which includes a ?at poWer cable including recesses 
and projections on its sides to radiate heat aWay from the 
cable. This ?at cable radiates heat from itself, but cannot be 
used for an application Where heat is alloWed to escape to the 
exterior from a device to Which the ?at cable is connected. 

SUMMARY OF THE INVENTION 

[0011] In vieW of the foregoing and other problems, dis 
advantages, and draWbacks of the conventional Wearable 
computers, the present invention has been devised, and it is 
an object of the present invention to provide a structure 
(cable) for conducting heat generated inside a device con 
nected to the cable, to the exterior for cooling purposes. 

[0012] Another object of the present invention is to pro 
vide a heat sink for using a cable connected to a device to 
conduct heat generated inside this device to the exterior for 
heat radiation. 
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[0013] Yet another object of the present invention is to 
provide a cable and heat sink in Which a heat conducting 
member is provided for a cable connecting the body of a 
portable computer (e.g., a Wearable computer) to a display 
device and in Which the cable With the heat conducting 
member radiates heat from the interior of the portable 
computer body. 

[0014] In order to achieve these objects, in a ?rst aspect of 
the present invention, a cable for radiating heat includes a 
heat conducting and radiating member for conducting heat 
in the longitudinal direction of the cable and radiating the 
conducted heat. 

[0015] Preferably, the cable includes conductors extend 
ing in a longitudinal direction of a cable, and the heat 
conducting and radiating member extends in a longitudinal 
direction of the cable and is disposed along the conductors. 
Further, the conductor is preferably a transmission line that 
transmits signals or poWer. 

[0016] In a second aspect according to the present inven 
tion, a cable for radiating heat includes conductors extend 
ing in the longitudinal direction of the cable, a heat con 
ducting and radiating member covering the circumference of 
the conductors to conduct heat in the longitudinal direction 
of the cable and to radiate the conducted heat, and a coating 
covering the circumference of the heat conducting and 
radiating member. 

[0017] The cable according to the present invention con 
nects the body of a Wearable computer and a display device 
together and conducts heat generated by a CPU internally, to 
the exterior. Thus, the conducted heat is released externally 
from a cable surface to remove heat from the interior of the 
computer body. 

[0018] Preferably, the heat conducting and radiating mem 
ber includes a heat conducting sheet Wound betWeen signal 
lines and a coating of the cable that conducts, in the 
longitudinal direction of the cable, heat generated by the 
CPU in the computer body, to gradually radiate heat from 
the surface of the cable. 

[0019] In addition, a heat sink according to the present 
invention includes a cable for radiating heat, and a heat 
connecting member for thermally connecting a heat genera 
tor to the cable capable of radiating heat. 

[0020] Aheat sink according to the present invention uses 
the cable described above in the ?rst and second aspects of 
the invention to conduct heat generated by the CPU inside 
the computer body, to the exterior for the purpose of heat 
radiation. 

[0021] The heat connecting member preferably includes a 
heat pipe for thermally connecting the CPU inside the 
Wearable computer and the heat conducting and radiating 
member (e.g., the above heat conducting sheet) of the cable 
according to the present invention used as a cable for 
connection to a display device. The heat connecting member 
conducts heat generated by the CPU to the heat conducting 
sheet of the cable in order to radiate heat generated by the 
CPU to the exterior. 

[0022] The present disclosure relates to subject matter 
contained in Japanese Patent Application 11-047643, ?led 
Feb. 25, 1999, Which is expressly incorporated herein by 
reference in its entirety. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The foregoing and other objects, aspects and 
advantages Will be better understood from the following 
detailed description of a preferred embodiment of the inven 
tion With reference to the draWings, in Which: 

[0024] FIG. 1 illustrates a Wearable computer to Which a 
cable and heat sink according to a preferred embodiment of 
the invention is applied; 

[0025] FIG. 2 illustrates a con?guration of the cable 
shoWn in FIG. 1; 

[0026] FIG. 3 is a sectional vieW of the cable shoWn in 
FIGS. 1 and 2; 

[0027] FIG. 4 illustrates a connection betWeen a personal 
computer (PC) body and a cable; 

[0028] FIG. 5 illustrates a connection betWeen the cable 
and a connection member, Which is shoWn by a dashed circle 
(a) in FIG. 4; 

[0029] FIG. 6 illustrates a connection betWeen a CPU and 
a heat collecting member; and 

[0030] FIG. 7 illustrates heat radiation performed by the 
cable according to the invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

[0031] Referring noW to the draWings, and more particu 
larly to FIGS. 1-7, there is shoWn a preferred embodiment of 
the structure according to the present invention. 

[0032] FIG. 1 shoWs a Wearable computer 1 to Which a 
cable and heat sink according to the present invention are 
applied. As shoWn in FIG. 1, the Wearable computer 1 
includes a headmount display 10, a cable 2, and the PC body 
3 of the Wearable computer. 

[0033] In the Wearable computer 1, the cable 2 according 
to the present invention connects the PC body 3 and the 
headmount display 10 mounted on, for example, a user’s 
head. The cable transmits operating poWer and image signals 
from the PC body 3 to the headmount display 10 While 
conducting heat generated by a CPU inside the PC body 3 
to the exterior of the PC body 3. Thus, the cable radiates heat 
from the interior of the PC body 3. 

[0034] In addition to transmitting signals and poWer, the 
cable 2 can be con?gured as a loss prevention member (e.g., 
Without providing poWer or signal lines) that simply con 
nects the headmount display 10 and the PC body 3 together. 
In a speci?c example in Which the cable 2 is con?gured as 
a signal cable as described above, a con?guration of cable 2 
is described With reference to FIGS. 2 and 3. 

[0035] FIG. 2 shoWs a detailed section of the cable 2 
shoWn in FIG. 1. FIG. 3 is a crosssectional vieW of the cable 
2 shoWn in FIGS. 1 and 2. 

[0036] As shoWn in FIGS. 2 and 3, the cable 2 extends in 
a longitudinal direction and includes conductors 24 trans 
mitting operating poWer and image signals from the PC 
body 3 to the headmount display 10, a heat conducting sheet 
22 provided along the conductors 24 so as to cover their 
circumference, and a coating 20 provided to cover the 
conductors 24 and the heat conducting sheet 22 to protect the 
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interior of the cable 2. The cable 2 is con?gured to have the 
heat conducting sheet 22 betWeen the conductors 24 and a 
coating 20 of a normal signal cable. 

[0037] The heat conducting sheet 22 is preferably formed 
of a material having high heat conductivity and ?exibility 
(e.g., for example, “Panasonic Graphite Sheet” produced by 
Matsushita Electric Industrial Co., Ltd.). The heat conduct 
ing sheet 22 conducts heat generated by the CPU 30 inside 
the PC body 3 in the longitudinal direction of the cable 2, 
While gradually releasing the heat from the surface of the 
cable 2 in order to radiate it from the PC body 3. 

[0038] The heat conducting sheet 22 preferably has high 
conductivity, high ?exibility, and high durability. Of these 
properties, high heat conductivity is required to radiate heat 
from the PC body 3. 

[0039] In addition, due to the connection betWeen the PC 
body 3 and the headmount display 10, the usability of the 
Wearable computer 1 may be degraded if the cable 2 lacks 
?exibility. Thus, for similar reasons, the heat conducting 
sheet 22 also must be very ?exible. Also, the heat conducting 
sheet 22 is repeatedly folded prior to use, so it must equal or 
exceed the durability of the other components of the cable 2 
(e.g., signal lines 24 and the coating 20). 

[0040] The connection betWeen the cable 2 and the CPU 
30 in the PC body 3 is described beloW With reference to 
FIGS. 4-6. FIG. 4 shoWs a connection betWeen the PC body 
3 and the cable 2. FIG. 5 shoWs a connection betWeen the 
cable 2 and a connection member 34, Which is outlined by 
dashed circle a in FIG. 4. FIG. 6 shoWs a connection 
betWeen the CPU 30 and a heat collecting member 38, Which 
is outlined by dashed circle b in FIG. 4. As shoWn in FIGS. 
4-6, the CPU 30 and other PC parts are located on a card 36 
inside the PC body 3. 

[0041] As shoWn in FIGS. 4 and 6, the cable 2 extends 
from the exterior to the interior of the PC body 3, and a 
coating 20 at the end of the cable 2 in the interior of the PC 
is removed to draW out the heat conducting sheet 22 and the 
conductors 24 as required. The conductors 24 are connected 
to relevant portions of the card 36. 

[0042] As shoWn in FIGS. 5 and 6, the heat conducting 
sheet 22 and the conductors 24 are attached to the card 36 
together With the connection member 34 and one end of a 
heat pipe 32 using a screW or the like. Thus, the heat 
conducting sheet 22, the connection member 34, and the 
heat pipe 32 are thermally connected together. 

[0043] As shoWn in FIG. 6, a heat conducting pad 380 is 
provided on a side of the heat collecting member 38. When 
the heat collecting member 38 is mounted on the card 36 
using four screWs 382-1 to 382-4, the heat conducting pad 
380 is pressed against the top surface of the CPU 30. 

[0044] In this manner, the heat collecting member 38 and 
the CPU 30 are thermally connected via the heat conducting 
pad 380. The other end of the heat pipe 32 is guided into a 
slot on the card 36 and locked to the heat collecting member 
38 for caulking and thermal connection. That is, the CPU 30 
and the heat conducting sheet 22 of the cable 2 are thermally 
connected via the heat collecting member 38, the heat pipe 
32, and the connection member 34. 

[0045] FIG. 7 shoWs heat radiation provided by the cable 
2 according to the present invention. As shoWn by the arroWs 
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in FIG. 7, heat generated by the CPU 30 inside the PC body 
3 is transferred to the heat collecting member 38 and then to 
the heat conducting sheet 22 of the cable 2 via the heat pipe 
32 and the connection member 34. 

[0046] The heat conducting sheet 22 conducts in a longi 
tudinal direction of the cable 2, the heat transferred via the 
heat collecting member 38, the heat pipe 32, and the 
connection member 34, and gradually releases the heat to the 
exterior via the coating 20, to radiate the heat from the 
interior of the PC body 3. 

[0047] The exemplary material described above for the 
heat conducting sheet 22 may be replaced by another 
suitable material having similar heat conductivity and ?ex 
ibility properties, depending on the application. Instead of 
graphite, the heat conducting sheet may be a material 
including a metal having a high heat conductivity (e.g., 
copper or the like) Which has been shaped into a sheet or a 
line. 

[0048] In addition, the method for connecting the CPU 30 
and the heat conducting sheet 22 as shoWn in FIG. 4 is only 
an example, and a different connection method providing 
similar heat conduction can be used depending on the 
application. 
[0049] As described above, the cable according to the 
present invention can conduct heat, generated in a device 
connected thereto, to the exterior for heat radiation. In 
addition, the heat sink according to the present invention can 
use the cable connected to a device for Which a radiating 
device cannot be provided easily, to conduct heat generated 
inside this device to the exterior for heat radiation. 

[0050] Further, the cable and heat sink according to the 
present invention are suitable for heat radiation from the 
interior of a portable computer such as a Wearable computer 
by using a cable connecting the body of the portable 
computer and a display device and to Which a heat conduct 
ing member is added. 

[0051] While the invention has been described in terms of 
a preferred embodiment, those skilled in the art Will recog 
niZe that the invention can be practiced With modi?cation 
Within the spirit and scope of the appended claims. 

What is claimed is: 
1. A cable for radiating heat, comprising: 

a heat conducting and radiating member for conducting 
heat in a longitudinal direction of said cable and 
radiating the conducted heat. 

2. The cable according to claim 1, further comprising: 

a plurality of conductors extending in the longitudinal 
direction of said cable, 

Wherein said heat conducting and radiating member 
extends in the longitudinal direction of said cable and 
is disposed along said conductors. 

3. The cable according to claim 2, Wherein said plurality 
of conductors comprise a transmission line for transmitting 
at least one of signals and poWer. 

4. A cable for radiating heat, comprising: 

a plurality of conductors extending in a longitudinal 
direction of said cable; 
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a heat conducting and radiating member covering a cir 
cumference of said conductors to conduct heat in a 
longitudinal direction of said cable and to radiate the 
conducted heat; and 

a coating covering the circumference of said heat con 
ducting and radiating member. 

5. A heat sink comprising: 

a cable for radiating heat; and 

a heat connecting member for thermally connecting a heat 
generator to said cable. 

6. The heat sink according to claim 5, Wherein said cable 
comprises: 

a plurality of conductors extending in a longitudinal 
direction of said cable; 

a heat conducting and radiating member covering a cir 
cumference of said conductors to conduct heat in the 
longitudinal direction of said cable and to radiate the 
conducted heat; and 

a coating covering a circumference of said heat conduct 
ing and radiating member. 

7. The heat sink according to claim 5, Wherein said cable 
comprises: 

a heat conducting and radiating member for conducting 
heat in a longitudinal direction of said cable and 
radiating the conducted heat. 

8. The heat sink according to claim 7, Wherein a heat 
connecting member conducts heat from said heat generator 
to said heat conducting and radiating member of said cable. 

9. The heat sink according to claim 7, further comprising: 

a conductor extending in the longitudinal direction of said 
cable, 

Wherein said heat conducting and radiating member 
extends in the longitudinal direction of said cable and 
is disposed along said conductor. 

10. The heat sink according to claim 9, Wherein said 
conductor comprises a transmission line for transmitting at 
least one of signals and poWer. 

11. A portable device, comprising: 

the cable of claim 1. 
12. The portable device, as claimed in claim 11, further 

comprising: 

a plurality of conductors extending in the longitudinal 
direction of said cable, 

Wherein said heat conducting and radiating member 
extends in the longitudinal direction of said cable and 
is disposed along said conductors. 

13. The portable device, as claimed in claim 12, Wherein 
said plurality of conductors comprise a transmission line for 
transmitting at least one of signals and poWer. 

14. A Wearable computer comprising: 

the cable of claim 1. 
15. A portable device comprising: 

the cable of claim 4. 
16. A Wearable computer comprising: 

the cable of claim 4. 
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17. Aportable device comprising: longitudinal direction of said cable and to radiate the 
the cable of claim 5 Conducted heat; and 

18. A Wearable computer comprising: a coating covering a circumference of said heat conduct 
ing and radiating member. 

20. The Wearable computer according to claim 18, 
Wherein said cable comprises: 

the cable of claim 5. 
19. The Wearable computer, according to claim 18, 

Wherein said cable comprises: 
a heat conducting and radiating member for conducting 

heat in a longitudinal direction of said cable and 
radiating the conducted heat. 

a plurality of conductors extending in a longitudinal 
direction of said cable; 

a heat conducting and radiating member covering a cir 
cumference of said conductors to conduct heat in the * * * * * 


