; XYe3eB?l . *"6T/6 This application clains priority of China Patent

., Application No. 091205671, filed on April 24, 2002. T ' | rel ates
to the art of thermal energy conductiof nore particul gmwﬂlﬂlmmmwmﬁmect rical
5 appliance using a thermal conductor. Thermal cups are e art .
"It is desirable to increase the heat-conducting efficiency *&P5¥xi sting
thermal cups. Therefore, the object of the present invention is 10 to

provide an el ectrical appliance using a thermal conductor that permts
heat - absor bi ng BRdShéPR R bt PRy L&D PTHoR1 Yy Ty @ ¥ngi Batemdnner .

S thermal’ cOMREEBPERRE MR o) oL APkt hratchPRg ibor ZCHBY has
i nner and out erpygl | 5,60RfIdH %fgwﬁcé&sa@e £ dRerplet }éﬁ%ﬁg\ﬁ“d a

superconductor that is disposed in the chanber, the I nner wa ng a
first inner coidaceionhe andws wphkthadlngrPP atseceid iaDeetgdickace, an
outer peripheral surface and bottom surface; a heat-insulating |ayer

provi déd on apel batere periinthex atheumbdceafdudteonuter wal | ; and a
tenperature control device including 25 a thernoelectric unit disposed on
and in thernal EBAFMILC§UPSnage know® Bot EBM 3tEfac&tolstAesdupdd anal | of

the heat-condugt|ng memers plng 1heraRe %%tgriegfijgiitency 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
puperconductor that isdisposedinthe chamber, the inner
wall having a first inner surface, the outer wall having

20 a second inner surface, an outer peripheral surface and
a 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
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3 being electrically operable so as to operate in at | east one of a

. heat - absor bi ng node, where the thernoel ectric unit absorbs heat fromthe
thermal conductor so as to reduce tenpegature in the heat-conducting
menber, and 5 a heat-radiating node, where the thernoelectric unit radiates
"heat to the thermal conductor, and a control unit connected to the

thernoel ectric unit and operable so as to enable the thernoelectric unit to
operate in a selected one of the heat-absorbing 10 node and the

heat - r adi at i R§ isdel eghd 1L Pole CRBIAREE EShABR R PRSF AR itbApeked st e

control device for s | yi electric power,thereto. her features and
advant ages oPthgfp? g%“g%%/_?ﬁ§85 Weli %oﬁe’bgégrﬁ? ngaFgﬁlr."\Or?]t$cét¥b?l owi ng
detail ed t 1ﬁn‘1%5§ﬁds%f1%‘ }Pé?ﬂuﬁrBﬁeEﬁérEHe‘i‘qu'c@?m cthins el gregee to

t he acconpanyi ng draw ngs, o ich: Figure 1 is a schematic circurt bl ock
di agram i | | uskdaideng ey fd t Gte pi £f €hé ate £PbedharRRit 0ig aer@bee! rasal
appl i ance according to the present 20 invention; Figure 2 is a schematic
partly Secti enheati-evadioping tbeef,i mdtene dfles reldeembedieantic Ragiute 2A is
a schematic sectional view showing an encircled portion of Figure 2; 25 ~
Figure 3 is &2 ikeatbr Eqi the denagr eAAUfR¥ at #RE t he second

preferred enbodi nent_ of an electrjcal_a i ance cording ta the present
4 invention; Figure® qoan?f%Jch%{:i %Oﬁﬁggkﬁ%sg& Eﬁﬁa{:fqegﬁ‘@e&\ﬁ%gﬁom ng
t he second pyefierr. qgﬁgp' t L ~Figun i S i Lew showi ng a
tenperature w%ﬁég:nta?gi evi %:lg?gf Sth%sggo%é{%% et?}?%gméﬂr?%o %rr%eé/n‘%%(?\d Fi gure
6 is a schemanli® teabp¥raWesDAVA G It é@rares AfUEBeCRBREClaAHISEnghen a

switch unit thereof is in an OFF-node.
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
inventionwill become apparent inthe followingdetailed

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



Before the present invention is described in greater 10 idetail, it should
.be noted that |ike elenents are denoted by the sane reference nuneral s

t hroughout the disclosure. Referring toyFigures 1 and 2, the first
preferred enbodi nent of an electrical appliance according to the 15 present
“invention is shown to include a thermal conductor 1, a heat-insulating

| ayer 2, a tenperature control device 3, and a power source 37. The thernal
conductor 1 includes a hollow cheat-conducting nmenber 11 that is nade of

al um num 201BYFPELCN netal alloy or other materials which exhibit
excel I ent heat Epnducting char ctergﬁtics nd that. has innqi and outer

wel s 111, 112 EOMITT g Hone ChCROU8Y LEnRABEMT1 15 Srisibbe kRS Gl a
superconductgﬁo%gdgughétgeggﬁgo§%gfékfg§ §mggg§%ég%,ln this enmbodi nent,

the 25 hol | ow heat -conducting nefiber 11 is forned as a cup body. The inner

wal I 111 has a fHilfiire Bried assuHenrgt 1¢ by veewd gowend/ tempPeg-auies val |
112 has a second i nner surface ~5 1120, an outer peripheral surface 1121

and a bott onceuntiradeded ifasr péEdt hiet deaondcpre £ &30 o embleidiimenst 2 aandl 2A)
It is noted that the superconductor 12 includes at |east one conpound
sel ected from t FdeRipbcohi st | AghpMBtdic sEaRIM PeewxiHeowsnd U ®xi de,

beryl | i um oxpde, nmanganese sesqui oxi de, alum num di chromate, .cal ci um

di chromat e, tSPSﬁE%ﬁ#ﬁf %ﬁ?ﬁﬁ%#ﬁ v SSiEEFP &nd¥e5ih %QHQMEPQ?ﬁﬁgof; at
| east one coggoggdéﬁﬂéﬁﬁgﬂoéégn1the group consi sting of cobaltous oxide,
manganese 10 sesqui oxi de, beryllium oxide, strontiumchromate, strontium

carbonate, rhodiBgicrd e SHEEERGLOXhUEntTon i baTH $iFt i Betass igia i &hr onat e,
boron oxi de, cal ci um di chronat e, manganese di chromat e, al um num di chr omat e,
di chrobt e rddredll,, andhsontd hetioned theatedfi keanliements 4 vastermresd onpound
selected fromthe group consisting of denatured rhodi um oxi de, potassium
di chromat e, B¥nattdifed $2B¢ unrEficdeneRddi BHIEredFondtRroughesit ditdte onat e,
nonocrystall i.ne iilicon, beryl | i um oxi de, strontium chronate, boron oxide,
sodi um per oxP 4828 Y F titani um a netal dichromate, and conbi nations

thereof . The sgpey, to§ 1142.8{1%@5 12 dddiNg tg}?eef‘EPsQngHégeffilfé& and

second i nner surfaces 1110, 1120 of the 1 nner and outer 1, 112 via
known techni gubsdisrhtFofuat &) ec2ritha hepl-idisee alddrd aMgred tise provi ded

on the outer peripheral surface 1121 of the outer wall 112. The tenperature
control5 devi pee8emicindestiaon is showntoinclude 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
lheat -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
‘is disposed in the chamber 13. 1In this embodiment, the
25 hollowheat-conducting member 11 is formed as a cup body.

The inner wall 111 has a first inner surface 1110 (see

Figure 2A). Theouterwall ll2hasasecondinner surface



|

6 thernoelectric unit 31 and a control unit 32. The 'thernoelectric unit 31
.1s disposed on and is in thermal conmunication with the bottom surface 13
of the outer wall 112 of the heat-condugting nmenber 11. 5 Thernoel ectric
unit 31 is electrically operable so as to operate in at | east one of a
“heat - absor bi ng node, where the thernoelectric unit 31 absorbs heat fromthe
thermal conductor 1 so as to reduce tenperature in the (heat-conducting
menber 11, and a heat-radiating node, 10 where the thernoelectric unit 31
radi at es heal 128 +t i 1Piek Al PeFHRG R L 1SuThacenct bl asdr iac hatitom1

i nclud | ectricall ble .th I , h |l ectri
heat i ng el enBHE SATF &% HERMRET SELTE & COSTT TR ¢ 55 LIANEEE Wdkithe

bottom surfa 13 - [ nmber
11. In this g%‘%o’di ?fflgnt15 %1%2'eﬁ%?{naa%/@eﬂnee%%g%ﬁégguil&?}art(y;;lqrrlocée de%?%?c

cool i ng uni t a3llle 4 $lortasocmpdigitl sahe@tid8 rondehé R osheWnsi sith

heat -radi atijng side (not shown) opposite to the heat-absorbing side. 20 The
t her noe$ ectr o€ wodid®l pentcheirde ncboddsima dratesi e B2l dusmpeaseidion t he
heat-radi ating side, and a fan 313 disposed to induce air currents toward
the heat sinRaZgANEHR FPHURdoXiderhea bRipgm i ghBomaseqomadctiadm. to t he

thernoelectri,c unit 31, and is operable sg,as 25 to enable the

t her moel ect r P&cg’r’fiotm%lé‘t or]%%’é?%t ¥ h ﬁ'se‘ﬁésﬁ@&% ofr"’lér?ec%ﬂat ador bi ng
node and the -_adiaf i .. Lhe 0 nj Lncl 7 power
control ci rcﬁigtl&l%g frt?géllﬁééc%%ggg%t’hglt r%(eé%{r]réot{alée% r#%méégﬁaﬁg’léﬁiﬁels%@%il and
the fan 313 @koihenhé kpFdmelRaidi St dAhlo B LRIt oA 1d 9 maRRl e £&

el ectric power thereto. 5 The power source 37 is connected to the

t enper & ur e eestudloxticde ce Bl lsuppl gkhdeel estrontpower chhemettoe, The
power source 37 can be an AC source, a battery set or a DC source applied

by a car sucHtERRtiYR Spehianal®  appiadhe® xide praynici w¥eifie on can be
used in vari ui&JﬁO accasions ur.e 2 t he therql}li conduct or

. As s in Fi
1°can be. moult o O TRy anP twE Lt e Kafensiisf fe e LG
electrical a e ddir i ?%?;&Ill : : n the
hol | ow heat - gg%gllucti n%éj'ngl%glebrddlgf;ééi%?%g% a %’ngﬁe %ﬂﬁ?g&%%ﬁr
heat - i nsul at Baghrayeit . rf8i s4Lh, ahlde celmtiina €abnapphieareT Ofaddepr esent
invention can serve as a portable thermal cup when the power source 37 is
in thel§orm dkastbeneerpmpatundrigrit est 8dafidow theugtroaipe coms isdciong
preferred 20 enbodi nrent of an el ectrical appliance according to the present
i nvention, wREcH$RABUKEE: fFRAELSM oPXLAe /f | PIEAFEM} r 8d CHRWHR tRont .
Unli ke the JA Vi %us]:eedrb%didr{qlqttl, tq% t her g%I. conguctor_ 1 és di s.riosed
det achabl y on the tenpefature cSAtrol’ dévirdd™ S+ ¥t &%
appl i ance fuptberdnddlde oS E6R1RNe 3614 RMRT CRRARANI N 18 pover
source 37 and the tenperature control device 3' . The'switch unit 36 is
operabl e so st&oat itum cohirbalatzuppbyroh edetdéei C grahklimf r earidiel oner
source to the tenperature control device 3. Referring to Figures 5 and 6,
t he tedper at Bré&icemiust, devi el f githrorateudesnd heambdaeducnsg pl ate

33,
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
1 (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



S an annul ar pressing plate 34 and a plurality of resilient pieces 35. The
_heat -conducting plate 33 is di sposed between the bottom surface 13 of the
outer wall 112 of the heat-conducting nber 11 and the thernoelectric
cooling unit 311 such that the heat-conducting nenber 10 QL1 is in therna
-communi cation with the thernoelectric 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 nounted between the
pressi ng pl atbezmogieetei fetinidi nkl 32ndofa t pentzolhewmbel 8@tri cThmit 31

such that the pressing plate 34 H s novable relative to the heat sjnk 312
(see Figure B?e?:“\"r?]tqﬁ'}s)réﬁﬁb‘&ﬂ?ré’rﬂ 15 (e sBASSh T PPI3ES| IR It ah

oper ating Postuith dIap0sed, PehVER he cfak SN SIZ 26 A L

heat - conduct | see Fi gure e switch uni |%9cﬁ£rable SO

as to sw tchyhegweenian CFE- nodRe WnRLStLBBCRRIEAIASHY RASHLSPL 151 spaced
apart fromthe pressing plate 34 and where el ectric power iIs snot supplied

to the §enperakufmeladtolcoenice3B' idieletricdi hodgdilvbe sornglsictor 1
is noved away fromthe tenperature control device 3" ) , as shown in Figure
6, and an ONtpoéperate eln hat operati ppepasit BBleds-pbeorbd ng Indyet he
pressing plate 34 when the thernmal conductor 1 .is disposed on the

heat - conduct FR§TS 5P& 853808l EFibG et bk Dt SRFPEPHI ReC LT eBWRd t he
neat 5o g AhALR L AL E DU 123Ul B LA e ©
ormror (g Soitieotinaceyd tibther Tabpecd saand ot 4 157
di spl ayd ng where the thermoelectric unit 31 radiates heat to the
thermal conductor 1. The thermoelectric unit 31
includes anelectrically operable thermal energy 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

lheat-radiating mode. The control unit 32 includes a



10 tenperature information of the thermal conductor 1 . The display unit
323 is mounted on a housing 30 of the tenperature control device3' . An
operating unit, which includes a plural4ty of function keys 3211 nounted on
(the housing 30, is connected to the control unit 32, 15 and is nmanual |y
"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

thermoel ectric unit 31 in the sel ected one of the heat-absorbing node | and
t he heat-radP@Vefg ngeetred  corcudiivs: 321 Ancerelctedl dppli dee,

h teri by: th | t i i hol 5 10

ﬁe:': ?goﬁghif%ﬁxﬁgﬁgrcet{%? %@?ﬁﬂgﬁn%ﬂgﬂﬂ;%& ‘(F?s%‘?c:)l\évrﬁ]i%i% the encl osed
hamb th : d i 1 i i

Chomer eI EREBE G & SR CONIUELYT LOAL S YRR OMbay SBE |

havi ng a secondctipher poWwdAceneaBtroUt er peripheral surface and a bottom
surface; a heat-insulating |ayer provided on said outer peripheral surface

of sai & outer wahle; panedrasbenper dt7uie conheokedeviocehencéugemrgtaire
thernoel ectric unit disposed on and in thernmal 15 20 comunication with
sai d bottom@eentyed deviged3oteersyaplybnasel gcheic penedcthegetrenber, sai d
thernoel ectric unit beinaE%Ie%trical operabl e so as tg operate in at
i

| east one of?%eH€3Y§5b§8 foG8n GRef8 &5 GOHRECTOE EFﬁqunﬁqFabsorbs
R B e Ry
t her moel ect r 4 gp¥ihhceddi ARSphedlentoi sakAtt ber FBh eoRdea O vadi®bus
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

lcontrol device 3’. The switch unit 36 is operable so



a control unit connected to said thernoelectric 25 unit and operable so as
.to enable said thernoelectric unit to operate in a selected one of the
heat - absor bi ng node and t he heat-radi at ybhg node; and a power source
connected to said tenperature control 11 device for supplying electric
“power thereto. 2. The electrical appliance as clained in Cdaiml,
characterized in that said superconductor includes at |east one conpound
sel ected fromthe group consisting 5 of sodium peroxide, sodi um oxide,
beryl | i um ox@8etoi CARKFAIe SERIa 1 )8 kRSt Bl GnPRVSTILaT it Pavs €i um

di chromate, boron oxi de, dichromate radical id conblnatlons t hereof ; at

| east one coRPYERE <& etctﬁ%dt?WBﬁrlat’félﬁ otRPEBRLT SEVHEDF 2 cobal t ous oxi de,

manganese 10 se e I ntium
carbonate, r hodli%%egé%%gg t%u%#hlr%% %)é% q’?@ ?tl{egﬁ%h‘%@%{ assFﬁdrﬁta"I% romat e,
boron oxi de, gegheleuny di GRE AR EnPaRGRRCSeh8h e IR B Hgigiur di £ onat e,
di chromate radical, and combi nations thereof; and at 15 T east one conpound
sel ect efl fr oantdrengl v p reosi ¢ ipig tof 3denad arEedurhddicyn Hxiedd, 1 jpaissi um
di chromate, denatured radi um oxide, sodiumdichromate, silver dichronate,
nDnocrystaIIPhéC§BH1§m1 ﬂhﬁ)h¢¢©n¢©nﬁ@@tinﬁrRﬁﬂt%nﬁéhﬁém@iﬁPQﬂﬁ®n oxi de,

sodlunlperox de, g@%ﬁ% nium a tal dich and co |nat|o S
t her eof . ?ﬁé’e@Ine AL EHIS c%sl%:l ﬁJrltC?‘él"Fﬁ‘

(charact eri ZEH 'ﬂeta'&atcosr?d sty @8%‘%‘ 1 faq{ér%ﬁe'tﬂé@%oe%c%azch of said

first and second I nner surfaces~o
.cooling unit 311 such that the heat-conducting member

10 !11 is in thermal communication with the thermoelectric
cooling unit 311 via the heat-conducting plate 33. The
pressingplate 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
jis 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
not 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



1

25 inner and outer walls. The electrical appliance as clained in daiml,
.characterized in that said thernoelectric unit includes 12 an

el ectrically operable thernmal energy sogrce in contact with said bottom
surface of said outer wall of said heat-conducting nenber and connected to
"said control unit, said thermal energy source having at |least 5 one of a
heat - absorbi ng side and a heat-radiating side . 5. The electrical appliance
as claimed in aim4, further. characterized in that said thernal energy
source i s a PHeFhSePEEESIT R Ihivher. thretBpededi candippiennte as

claimed in C aim, 10 further characterized in that said thernoel ectric
unit furt herJ‘lg’ng1 %géjsseéi h%%tgg?neeagéﬁggléﬁd% B3 B?ﬁggt *Padatdhd i de, and
a fan connecgdet On8dhHe 589 HOh1 WRI! 33NdogLSRCERE £QakN ' A rent s
toward said hea? sinﬁé ?5 7.b$he eféctpgga? appﬁianggtagygﬁéﬁ%% in daim
6, further chheget &ligetrby Boswirt Glis UMibpl Aled AWINERE | Bempairh AOMEr Sour ce
and said tenperature control device, said switch unit being operable so as
to cont¥ol sappkyodf dshwictei 8’ power from sai d power source to said 20
tenperature control device. 8. The electrical appliance as clainmed in Caim
7, further char ¥dttdy i fuathen naefeziendehetral FEBHEGSt 0F it® df spddesl
detachably op_sai d _tenperature.control device. 25.9. .The elegtrica

appl i ance asggwgleﬁ&t!fui eff)g#'r’ﬁOSl, ?‘lﬁf:ﬁef %H&?&"(ﬁ%??f&& SF ? (SRR
tenperat ure gaRLrghjdevice fariben LRcLudeSeves- fe c g, plate

di sposed between said bottom surface o% saiéﬂguter gggptogﬁggﬁghﬂg

heat - conducttegneener aad shied thatFeal e¢liitc @it f@iCthlE@uagﬁirdg
cheat - conducting nmenber is in thermal conmunication with 5 sa

t her notd ect r tempeiratyire safoérivedtiaoadtdis hhephatle;onduanpullar [Eessi ng

pl ate disposgd around sai d_cheat-conducting plate, and a glurality of
resilient pi8t8RLAYUMIEHE hdlReds 1HCURFEI UL R NHONHNT ah® 94 Fheat si nk
such that saj ressin | at e i-s.movabl.e relative to.sai d heat .sink,
mhermy1sajd£§m _5%%5#%8?3 8e%F%h°8§érapﬁﬁf88§P%&ﬁ%ﬁ%éﬁ'M§Né%n sai d
heat sink angnhsai,deRf %%gm&aoﬂfw,oﬁaf&émtaﬁhka it 3BQINGRRRAP! S, SO as to
switch between 15 | an F-node, Where sal d operating post Is spaced apart
from sai d preksi hgupliaie 3nd ikecennketed cPEs ¢Snbeblsupald e to said

tenperature control device, and
15 and is manually operable so as toprovide control signals

for enabling the control unit 32 to control the power
control circuit 35inordertooperate the thermoelectric
‘unit 31 in the selected one of the heat-absorbing mode
‘and the heat-radiating mode.

20



an ON-node, 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 nove said pressing plate towardysaid heat sink and where electric
power is supplied to said tenperature control device. i10. The el ectrical
“appliance as clainmed in Caim4, further characterized in that said thernmnal
energy source 25 includes an electric heating elenent. 11. The el ectrical
appliance as claimed in Caim1l, characterized in that said control unit

i ncl udes a p&WBAMS:14 control circuit connected to said thernoelectric unit

for controlling, supply of.electric .power thereto. 12. The electrical
appl i ance ashcl' %%Ffi%?ﬁ\f?p %ﬁerF§EEQQF%4kﬁe€aP8'tenperature

control device § furghernincl udes, éﬂéP!ayiﬂﬂfu %ﬁ?ectgd tq '8Mcontrm
0

unit for displaying tenperature 1ntornation sal her mal conductor. 13.

The el ectri cBkagpRidral\eet 8gChanBed tRa€l Al inndhamaet enitzad wdrihat said
hol | ow heat - conducting 10 (nenber of said thermal conductor is forned as a

cup body. . AgoAfifin\GrAS. éntlag@edA dhanbes! LtZhdr8BeA@eel,! 92nhdS[a 0bx G /7
#} xsni c”Y] ca] cal] ca] ca] ca] ca] ca ca]ca]ca]c:%]qa]calca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] EHPEACCA TG 6@ cipeh] tFadksposed 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;
10 a heat-insulating 1layer provided on said outer
peripheral surface of said outer wall; and
a temperature control device including
a thermoelectric unit disposed on and in thermal
communication with said bottom surface of said outer
15 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
20 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
unit and operable so as to enable said thermoelectric
25 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



p,a?),/NQ w mhc”Y] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
. ]cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! nBD"" #} ##3$Y$S;

WRR&E(" (A(C(}xsnid_Z]]ca]ca]ca] ca]ca] ¢ ] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
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a] ca] ca] ca] ca]ca] ca] ca] caJ ca] ca] ca]ca] ca] ca]ca] ca] ca]ca]ca] ca]cag$|{\=f 10%
B& ()-B 109B&f ( pod ilo@8e £pxhikd@), 0%BRBAaL (ih- |SIDIBR&bEryllium oxide,
Lfy310%-BFB& ()-[i ObxaBf 109B&' ()-F 109B& ()-f9109B& ()-![ "10%JBUB& ()-F
109B&' () - f, Tov@EBangsg) vedquiospge, ( plutgrum dichromate, calcium
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h h& ()-! @ 1098h&He o ¥ohsh& Hnd @FlOYBA&torKoxidel, manganese
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1L, s04" 10ve8 i yontpuge (Fazhonags.) - rhpdilgmgoride 109@Pric oxide,

B-titanium, potassiumdichromate, boron oxide, calcium

dichromate, manganesedichromate, aluminumdichromate,
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 gsilicon, beryllium oxide,
'strontium chromate, boron oxide, sodium peroxide,
20 PB-titanium, a metal dichromate, and combinations
thereof.
3. The electrical appliance as claimed in Claim 1,

|
Fharacterizedinthatsaidsuperconductorformsalining

bn.each.of said first and second inner surfaces of said
25 inner and outer walls.
4. The electrical appliance as claimed in Claim 1,

characterized in that said thermoelectricunit includes



V0% ()-& (), =!!x@" 10988& ()-/!4@" 10%& ()-/yl0%& ()- 10 10
. 105109&' () - 4100& () - neXJ<=! 10
10! S@" 109%& () -/ @" 109%& ()-/ ! x@" 10%38@ )-11 ] @ 10%<& ()-/!| @" 10%<& () -

/j]1Jd<=! 10!&S"10%& ()-.'i S"10%& ()- "109& ()-.!S"10%& ()-.0yl0%& ()-
10?7@BDrS2! i, 4"10% &' ()-)y10%: () “f10% ()- 10 10
10! 0S"109%&' ()-.!+S" 109%& ( ninnzXJ<2l i 10%* 10**1V,  4"10%*& ()-)!N,
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4" 109%&' () - )nan# y operable thermal energy source in

, 10%& () - 109& :Q% FlzI 1§3£h(§a1§18 %&éﬁ 100/ /%Lo(]t?%& - 10;1;{ \g(,$a$l %/e/E&&ale

|6f|" 109&' (
"10%&'()‘&&( afd(HDAZbRBubt ing 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 characterizedinthat 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 gink 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 g0 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,
@urther 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
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111dYnNc 10s&gfaceofsaidouterwallofsaidheat-conductingmember
and said thermoelectric unit such that said
lheat -conducting member is in thermal communicationwith
5 said thermoelectric unit via said heat-conducting
plate,
an annular pressing plate disposed around said
theat -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 pressingplate,
said switch unit being operable so as to gwitch 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-conductingplate so as tomove said pressing
plate toward said heat sink and where electric power
is supplied to said temperature control device.
10. The electrical appliance as claimed in Claim 4,
further characterized inthat 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
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‘characterlzed in that said hollow heat-conducting

10 member of said thermal conductor is formed as a cup body.



