
;XYe3eB?l.^6T/6  This application claims priority of China Patent
,Application No. 091205671, filed on April 24, 2002. The invention relates
to the art of thermal energy conduction, more particularly to an electrical
5 appliance using a thermal conductor. Thermal cups are known in the art .
It is desirable to increase the heat-conducting efficiency of existing
thermal cups. Therefore, the object of the present invention is 10 to
provide an electrical appliance using a thermal conductor that permits
heat-absorbing and heat-radiating control in a highly efficient manner.
According to the present invention, an electrical ,appliance comprises: 15
a thermal conductor including a hollow heat-conducting member that has
inner and outer walls confining an enclosed chamber therebetween, and a
superconductor that is disposed in the chamber, the inner wall having a
first inner surface, the outer wall having 20 a second inner surface, an
outer peripheral surface and bottom surface; a heat-insulating layer
provided on the outer peripheral surface of the outer wall; and a
temperature control device including 25 a thermoelectric unit disposed on
and in thermal communication with the bottom surface of the outer wall of
the heat-conducting member, the thermoelectric unit  



3 being electrically operable so as to operate in at least one of a
heat-absorbing mode, where the thermoelectric unit absorbs heat from the
thermal conductor so as to reduce temperature in the heat-conducting
member, and 5 a heat-radiating mode, where the thermoelectric unit radiates
heat to the thermal conductor, and a control unit connected to the
thermoelectric unit and operable so as to enable the thermoelectric unit to
operate in a selected one of the heat-absorbing 10 mode and the
heat-radiating mode; and a power source connected to the temperature
control device for supplying electric power thereto. Other features and
advantages of the present invention will become apparent in the following
detailed t 15 description of the preferred embodiments with reference to
the accompanying drawings, of which: Figure 1 is a schematic circuit block
diagram illustrating the first preferred embodiment of an electrical
appliance according to the present 20 invention; Figure 2 is a schematic
partly sectional view showing the first preferred embodiment; Figure 2A is
a schematic sectional view showing an encircled portion of Figure 2; 25 ~
Figure 3 is a schematic circuit block diagram illustrating the second
preferred embodiment of an electrical appliance according to the present
4 invention; Figure 4 is a schematic partly sectional, side view showing
the second preferred embodiment; Figure 5 is a schematic top view showing a
temperature 5 control device of the second preferred embodiment; and Figure
6 is a schematic rear view showing the temperature control device when a
switch unit thereof is in an OFF-mode. 



Before the present invention is described in greater 10 idetail, it should
be noted that like elements are denoted by the same reference numerals
throughout the disclosure. Referring to Figures 1 and 2, the first
preferred embodiment of an electrical appliance according to the 15 present
invention is shown to include a thermal conductor 1, a heat-insulating
layer 2, a temperature control device 3, and a power source 37. The thermal
conductor 1 includes a hollow cheat-conducting member 11 that is made of
aluminum, 20 copper, a metal alloy or other materials which exhibit
excellent heat conducting characteristics, and that has inner and outer
walls 111, 112 confining an enclosed chamber 113 therebetween, and a
superconductor 12 that its disposed in the chamber 13. In this embodiment,
the 25 hollow heat-conducting member 11 is formed as a cup body. The inner
wall 111 has a first inner surface 1110 (see Figure 2A) . The outer wall
112 has a second inner surface   ~5 l120, an outer peripheral surface 1121
and a bottom surface 13 formed with a recess 130 (see Figures 2 and 2A) .
It is noted that the superconductor 12 includes at least one compound
selected from the group consisting I 5 of sodium peroxide, sodium oxide,
beryllium oxide, manganese sesquioxide, aluminum dichromate, calcium
dichromate, boron oxide, dichromate radical, and combinations thereof; at
least one compound selected from the group consisting of cobaltous oxide,
manganese 10 sesquioxide, beryllium oxide, strontium chromate, strontium
carbonate, rhodium oxide, cupric oxide, ~i-titanium, potassium dichromate,
boron oxide, calcium dichromate,manganese dichromate,aluminum dichromate,
dichromate radical, and combinations thereof; and at 15 least one compound
selected from the group consisting of denatured rhodium oxide, potassium
dichromate, denatured radium oxide, sodium dichromate, silver dichromate,
monocrystalline silicon, beryllium oxide, strontium chromate, boron oxide,
sodium peroxide, 20 (3-titanium, a metal dichromate, and combinations
thereof . The superconductor 12 forms a lining on each of the first and
second inner surfaces 1110, 1120 of the inner and outer walls 111, 112 via
known techniques (see Figure 2). 25 The heat-insulating layer 2 is provided
on the outer peripheral surface 1121 of the outer wall 112. The temperature
control device 3 includes a  



6 thermoelectric unit 31 and a control unit 32. The 'thermoelectric unit 31
is disposed on and is in thermal communication with the bottom surface 13
of the outer wall 112 of the heat-conducting member 11. 5 Thermoelectric
unit 31 is electrically operable so as to operate in at least one of a
heat-absorbing mode, where the thermoelectric unit 31 absorbs heat from the
thermal conductor 1 so as to reduce temperature in the (heat-conducting
member 11, and a heat-radiating mode, 10 where the thermoelectric unit 31
radiates heat to the thermal conductor 1. The thermoelectric unit 31
includes an electrically operable thermalenergy source, such as an electric
heating element and a thermoelectric cooling unit, in contact with the
bottom surface 13 of 15 the outer wall 112 of the heat-conducting member
11. In this embodiment, the thermal energy source is a thermoelectric
cooling unit 311 that has a ,heat-absorbing side (not shown), and a
heat-radiating side (not shown) opposite to the heat-absorbing side. 20 The
thermoelectric unit 31 further includes a heat sink 312 disposed on the
heat-radiating side, and a fan 313 disposed to induce air currents toward
the heat sink 312 (see Figure 2). The control unit 32 is connected .to the
thermoelectric unit 31, and is operable so as 25 to enable the
thermoelectric unit 31 to operate in a selected one of the heat-absorbing
mode and the (heat-radiating mode. The control unit 32 includes a   7 power
control circuit 321 connected to the thermoelectric cooling unit 311 and
the fan 313 of the thermoelectric unit 31 for controlling supply of
electric power thereto. 5 The power source 37 is connected to the
temperature control device 3 for supplying electric power thereto. The
power source 37 can be an AC source, a battery set or a DC source applied
by a car such that the electrical appliance of the present invention can be
used in various 10 occasions. As shown in Figure 2 , the thermal conductor
1 can be mounted threadedly on the temperature control device 3. The
electrical appliance further includes a cap 4 covered detachably on the
hollow heat-conducting member 15 11, and a handle 5 mounted on the
heat-insulating layer 2. As such, the electrical appliance of the present
invention can serve as a portable thermal cup when the power source 37 is
in the form of a battery set. Figures 3 and 4 illustrate the second
preferred 20 embodiment of an electrical appliance according to the present
invention, which is a modification of the first preferred embodiment.
Unlike the previous embodiment, the thermal conductor 1 is disposed
detachably on the temperature control device 3'. The electrical 25
appliance further includes a switch unit 36 interconnecting the power
source 37 and the temperature control device 3' . The switch unit 36 is
operable so   8 as to control supply of electric power from the power
source to the temperature control device 3'. Referring to Figures 5 and 6,
the temperature control device 3' further includes a heat-conducting plate
33, 



S an annular pressing plate 34 and a plurality of resilient pieces 35. The
heat-conducting plate 33 is disposed between the bottom surface 13 of the
outer wall 112 of the heat-conducting member 11 and the thermoelectric
cooling unit 311 such that the heat-conducting member 10 Q11 is in thermal
communication with the thermoelectric cooling unit 311 via the
heat-conducting plate 33 . The pressing plate 34 is disposed around the
heat-conducting plate 33. The resilient pieces 35 are mounted between the
pressing plate 34 and the heat sink 312 of the 15 thermoelectric unit 31
such that the pressing plate 34 His movable relative to the heat sink 312
(see Figure 6) . In this embodiment, the switch unit 36 includes an
operating post 361 disposed between the heat sink 312 20 and the
heat-conducting plate 33 (see Figure 6) . The switch unit 36 is operable so
as to switch between an OFF-mode, where the operating post 361 is spaced
apart from the pressing plate 34 and where electric power is snot supplied
to the temperature control device 3' (i . e. , 25 the thermal conductor 1
is moved away from the temperature control device 3' ) , as shown in Figure
6, and an ON-mode, where the operating post 361 is pressed   9 by the
pressing plate 34 when the thermal conductor 1 is disposed on the
heat-conducting plate 33 so as to move the pressing plate 34 toward the
heat sink 312 and where electric power is supplied to the temperature 5
control device 3'. With further reference to Figures 3 to 5, the
temperature control device 3' further includes a display unit 323, in the
form of two seven-segment displays, (connected to the control unit 32 for
displaying 



10 temperature information of the thermal conductor 1 . The display unit
323 is mounted on a housing 30 of the temperature control device3'. An
operating unit, which includes a plurality of function keys 3211 mounted on
(the housing 30, is connected to the control unit 32, 15 and is manually
operable so as to provide control signals for enabling the control unit 32
to control the power control circuit 35 in order to operate the
thermoelectric unit 31 in the selected one of the heat-absorbing mode land
the heat-radiating mode. 20   10 CLAIMS: 1. An electrical appliance,
characterized by: a thermal conductor including a hollow 5 10
heat-conducting member that has inner and outer walls confining an enclosed
chamber therebetween, and a superconductor that is disposed in said
chamber, said inner wall having a first inner surface, said outer wall
having a second inner surface, an outer peripheral surface and a bottom
surface; a heat-insulating layer provided on said outer peripheral surface
of said outer wall; and a temperature control device including a
thermoelectric unit disposed on and in thermal 15 20 communication with
said bottom surface of said outer wall of said heat-conducting member, said
thermoelectric unit being electrically operable so as to operate in at
least one of a heat-absorbing mode, where said thermoelectric unit absorbs
heat from said thermal conductor so as to reduce temperature in said
heat-conducting member, and a heat-radiating mode, where said
thermoelectric unit radiates heat to said thermal conductor, and 



a control unit connected to said thermoelectric 25 unit and operable so as
to enable said thermoelectric unit to operate in a selected one of the
heat-absorbing mode and the heat-radiating mode; and a power source
connected to said temperature control   11 device for supplying electric
power thereto. 2. The electrical appliance as claimed in Claim 1,
characterized in that said superconductor includes at least one compound
selected from the group consisting 5 of sodium peroxide, sodium oxide,
beryllium oxide, i manganese sesquioxide, aluminum dichromate, calcium
dichromate, boron oxide, dichromate radical, and combinations thereof; at
least one compound selected from the group consisting of cobaltous oxide,
manganese 10 sesquioxide, beryllium oxide, strontium chromate, strontium
carbonate, rhodium oxide, cupric oxide, (3-titanium, potassium dichromate,
boron oxide, calcium dichromate,manganese dichromate,aluminum dichromate,
dichromate radical, and combinations thereof; and at 15 least one compound
selected from the group consisting of denatured rhodium oxide, potassium
dichromate, denatured radium oxide, sodium dichromate, silver dichromate,
monocrystalline silicon, beryllium oxide, 'strontium chromate, boron oxide,
sodium peroxide, 20 p-titanium, a metal dichromate, and combinations
thereof . 3. The electrical appliance as claimed in Claim 1, I
(characterized in that said superconductor forms a lining Ion each of said
first and second inner surfaces of said 



25 inner and outer walls. The electrical appliance as claimed in Claim 1,
characterized in that said thermoelectric unit includes   12 an
electrically operable thermal energy source in contact with said bottom
surface of said outer wall of said heat-conducting member and connected to
said control unit, said thermal energy source having at least 5 one of a
heat-absorbing side and a heat-radiating side . 5. The electrical appliance
as claimed in Claim 4, further characterized in that said thermal energy
source is a thermoelectric cooling unit. 6. The electrical appliance as
claimed in Claim 5, 10 further characterized in that said thermoelectric
unit further includes a heat sink disposed on said heat-radiating side, and
a fan connected to said control unit and disposed to induce air currents
toward said heat sink. 15 7. The electrical appliance as claimed in Claim
6, further characterized by a switch unit interconnecting said power source
and said temperature control device, said switch unit being operable so as
to control supply of electric power from said power source to said 20
temperature control device. 8. The electrical appliance as claimed in Claim
7, further characterized in that said thermal conductor is disposed
detachably on said temperature control device. 25 9. The electrical
appliance as claimed in Claim 8, further characterized in that said
temperature control device further includes   13 a heat-conducting plate
disposed between said bottom surface of said outer wall of said
heat-conducting member and said thermoelectric unit such that said
cheat-conducting member is in thermal communication with 5 said
thermoelectric unit via said heat-conducting plate, an annular pressing
plate disposed around said cheat-conducting plate, and a plurality of
resilient pieces mounted between 10 said pressing plate and said heat sink
such that said pressing plate is movable relative to said heat sink,
wherein said switch unit includes an operating post disposed between said
heat sink and said pressing plate, said switch unit being operable so as to
switch between 15 ,an OFF-mode, where said operating post is spaced apart
from said pressing plate and where electric power is not supplied to said
temperature control device, and 



an ON-mode, where said operating post is pressed by said pressing plate
when said thermal conductor is disposed 20 ~on said heat-conducting plate
so as to move said pressing plate toward said heat sink and where electric
power is supplied to said temperature control device. i10. The electrical
appliance as claimed in Claim 4, further characterized in that said thermal
energy source 25 includes an electric heating element. 11. The electrical
appliance as claimed in Claim 1, characterized in that said control unit
includes a power   14 control circuit connected to said thermoelectric unit
for controlling supply of electric power thereto. 12. The electrical
appliance as claimed in Claim 1, characterized in that said temperature
control device 5 further includes a display unit connected to said control
unit for displaying temperature information of said thermal conductor. 13.
The electrical appliance as claimed in Claim 1, characterized in that said
hollow heat-conducting 10 (member of said thermal conductor is formed as a
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