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WO 2004/ 074751 PCT/JP2004/ 0019058 1 Descri ption
Defrosting Heater and Met hod of Manufacturing the Sane
5 Technical Field The present invention relates to a
wolebopeti7sg heater used in a refrigerati ngp@pRPRabden19058
such as a refrigerator, forjrenoving frost attached
on a cooler of a refrigerating cycle filled with
flammabl e refrigerant, and to a nmethod of
manuf acturi ng the defroBesagptieat er. 10 Background Art
A conventional defrosting heater for renoving frost
attached on a cooler of arefrigerating cycle in a
refrigerator is disclosed in Japanese Patent
Lai d-CpéestngHenter endNdethahafManfadtuginggthesSamer oss
sectional view of an essential portion of a
refrigerator 1 equipped with the conventi ona
defrosting heater 15. Th refrigerator 1 includes a
freezing conpartnent 2lec nﬁ@@rlgkhating conpart nent 3,

7 DR B et TR ”eeﬁwﬁ?te%o v Apbosting Beptetaisng 2
ref%%ﬁﬁ%ﬁ%ﬁ éatugn%flﬁf S 5 tebiETatoe SOE ORIt B ARtached
on B BSel i CRUPRBLIAIEN oCate stiba ) ?ln%s f”“%f%?%é‘f%ﬁ? %’e“d toa
mefifid ?ﬁm?m“%%?‘?c%‘ﬁ{%%ﬂ?%%% o A P i tron

12 separating the evaporator 10 from the freezing
conpartnent 2. Beneath the evaporator 10, a defrosting
25 heater 15 includi ngRKkplAHPAR Wi re shaped in a
coil and a glass tube covering the wire, a roof 16

fop sdriwindional e&e&’e@m&dg ba0F SBF BENSS Ak Ciobh @ttackadebn a
caused by defrosting drops directly on the defrosting
coolabera ¥bfrigiidting cycle in a refrigerator is disclosed in Japanese

Patent Laid-Open Publication No.8-54172,

Fig. 8 is a cross sectional view of an essential portion of a refrigerator 1

“equipped with the conventional defrosting heater 15. The refrigerator 1

includes a freezing compartment 2, a refrigerating compartment 3, a door 4
of the freezing compartment, a door 5 of the refrigerating compartment, a
partition 6 separating the freezing compartment 2 from the refrigerati_ng

compartment 3, an inlet 7 for introducing air in the freezing compartment 2,

- an inlet 8 for introducing air in the refrigerating compartment 3, a

discharge outlet 9 for discharging cool air, an evaporator 10, a fan 11 for
circulating the cool air, and a partition 12 separating the evaporator 10 from
the freezing compartment 2. Beneath the evaporator 10, a defrosting

heater 15 including a nichrome wire shaped in a coil and a glass tube

_covering the wire, a roof 16 for shielding evaporating noises generated when

~ water caused by defrosting drops directly on the defrosting heater 15, and a
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dischargad

WO 2004/ 074751 PCT/ JP2004/ 0019058 2 bottom plate 17
made of netal. Water is collected in a tub 13 and
di scharged through an outlet 14. An operation of the
waolebogetimg heater 15 will be explai ned bel pwr/JP2004/0019058
evaporator 10 is cool ed by pefrigerant passing in
t hrough the evaporator, 5 thus refrigerating the
freezing conpartnment 2 and the refrigerating
bodomparaterit? 3nade fadnnictakenWatier isacoBected thea tub 13 and
freezinaggongartnent 2 and the refrigerating
ugB arhowilghl4éhe inlets 7 and 8 to a cooling
chanber (not shown). The air is cooled by having heat
ex dmeration efiide ing beatey Hhwiil besesmdat pw. The
fromthe discharge outlet 9 to the 10 freezin
evaRaahen Alne coolsd erdfmigerant paasingoine ghrquehy gh% @vaporator,

thus CSHACTHONE SRR RN SOTPaFRER o2 AGOC GRbart ERrating
cortapReios 16 Pe. Bl Pal Ao d A InCre Hedse g ariment 2
and thE OB Fkind sritmatinchist S Biinlif. g € farcosting
chfifleh MoE Wi oA Bl £ EoABE ) PRvSRTRRRL M¥Mantked by the
evERIRES T8Mhpd RiCohBPaLEUEROROR (N3 GRIRALESTRIGE 9 THE the

freté%]igltgec‘écfﬁﬂﬁéﬁ%’ént_l@ DR fsh ltl%/g”ﬁ?fea%{ﬂ@& A¥els tdi@Nfrom the

he humdified air. re anount of the 20

freb#iast cithpy@tent! DevigvVaARBhAh Ahickid®D ?ﬁsii@ﬂx@dﬁcﬂ%ﬁhﬁ% the
heat with the air. Further, the attached frost acts

- reffigefdt9Mé BOmpasiEbANBE preventing air around the

evaporator 10. from fl owi ng, hence preventing the heat

fr The dir oo daive tthe et dxchdhngéd by ahe estpbga et flidcisdnayidified

For conpensation, the nichronme wire of the defrosting
witthe stager Eont@nedbire prtaynabdubefloich hhe o ddgh ntgmperature and

efficiency is reduced. Upon bei ng energized,
flows in when the door 4 of the freezing compartment 2 and the door 5 of the
refrigerating compartment 3 open, and with water in foods stored in the
freezing compartment 2 and the refrigerating compartment 3. The water
in the humidified air is attached as frost on the evaporator 10 having a
temperature lower than that of the humidified air. More amount of the

frost prevents the evaporator 10 more from exchanging heat with the air.

Further, the attached frost acts as flowing resistance preventing air around

the evaporator 10 from flowing, hence preventing the heat from

transmitting and reducing a cooling efficiency.

For compensation, the nichrome wire of the defrosting heater 15 is
energized before the cooling efficiency is reduced. Upon being énergized,
the nichrome wire of the defrosting heater 15 ‘emits heat towards the

evaporator 10 and neighbor components around the evaporator 10. Portion
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the nichrome wire of the defrosting heater 15 emts

heat towards the evaporator 10 and nei ghbor

conmponents around the evaporator 10. Portion WD
W@R00d4/074/621 PCT/ JP2004/ 0019058 3 of the hepat/xhizoegtemhoss
. to the bottomplate 17 is rgflected by the bottom

plate. 17 and returns back to the evaporator 10 and

t he nei ghbor conponents. The heat returning back to
of theheatagirectedrioahd biohimon @il afiebldt isceifieoreents theboitont plate 17

frost attached on the evaporator 10 and the tub 13
andbettrnshbadutd ¢he bgapsratar dOwandthe Peighlor edmpements. The

wat er drops directly to the tub 13, while the other
heploretivoning bpsk tthetheoetappgatay andithe tirighedr egmpagents melts

heater 15, and the water is_ discharged through the
the frost rattaghefon Hee esapermtroAQl aluhﬁh%gtlbrﬂg? Abetiephe gutlet 14
. the glass tube covering the 10 nichrone wire has its
mtg¥3%&e having a very high tenperature as well as the

o PRE AR Yo €8¢ (bR ieReiranst RiESEH gt S cFIPL 3% oRiy dbe other
v FEfp e Fiot B T e Yot e Bea g it ey aver is
- h fyrth ' [ the t t f th I
dispfipieec dirpgh thp SUEF X4 vy 1 cak out Trom piping

9059%%@8%%91;1%511 d%ﬁ‘g)s?iglé‘a}?égtg{‘ A5 _JtﬂF ]?élta%ée ?b& covering the

jointed portionint r'i gerator

nicglg)ﬁliegﬁ{r@rﬂ%g s E{lﬂ?%g@l?ila%in% B& P 235h t8RDePhtdBs well as the

rosting heater has t©0 be " prevented from havi ng

nichrb @KL UTR fidheh, thRe fHRChtdHint hbRge AT Meafdd Elde to the
refrigerant. 20 Sunmmary of the Invention A defrosting

defhestigy Meabs 15 Rseivist e @dapirad theadefrobtihgi Redter 15 and
refrigerating cycle and elimnate the frost. The

reftiets psttiog dfiedt Heait tolnaales the defrosting heater 15, hence further

increasing the temperature of the glass tube.

The refrigerant may leak out from piping communicating with the

- evaporator 10 or from a jointed portion in the refrigerator. If the

refrigerant is flammable, the glass tube of the defrosting heater 15 has to be
prevented from having a temperature higher than the igniting point of the

refrigerant.

Summary of the Invention
A defrosting heater heats frost attached on an evaporator in a
refrigerating cycle and eliminate the frost. The defrosting heater inciudes
a glass tube having an opening, a heater wire accommodated 1n the glass
tube, a cap which closes the opening of the glass tube and has an aperture
provided therein for communicating between an inside of the glass tube and

an outside of the tube, a lead wire extending through the aperture and
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a gl ass tube having an opening, a heater wire

accommodated in the glass 25 tube, a cap which cl oses

t he opening of the glass tube and has an aperture
Wwepeoyd/degdrstther ei n for conmuni cati ng bet weenp@m/JiPzeo4e019058

of the glass tube and an ouytside of the tube, a | ead

W re extendi ng through the aperture and WO 2004/ 074751

PCT/ JP2004/ 0019058 4 connected to the heater wre,
coramsttad vathehpa@rivdied, and phaleapréodedias charcgp fgr disicharging

fromthe inside of the glass tube. The defrosting
airhzemethepineidenefstherglasg .tube from having a

tenperature increased too nuch. 5 Brief Descrjption of

th&phlgr alafragsing gheater s paevandss thecglapsaltubperep having a

essential portion of a defrosting heater according to
terpRexatiR IHTQathing WEER- of the present invention. Fig.

2 is arefrigerating systemof a refrigerator

enpl oying the 10 defrosting heater of the enbodi nent.

Fig. 3 is an e@Iio d vi.ew of e.defrosting heater of

h
t he embodi nent .PF ?S%'lﬁ’ql?%gf%}é‘? Drawingher defrosting
h f th nbodi t. Fig. 5 ill t fur.t .
Gt 6t thg! FDss SROBPRER Liesl B arnedspnlial GRS e ¢ o fiBheine
ctional Vi f i al ' . .
o0 P SEC G 0 B v,

LRI o MR (e i o

i ment . I'S"a cross section

defi{tih g BE AR orEHRlAYb AnfntcONVent i onal defrosting
heater. 20 Detail Description of the Preferred

Empedi RMn Ekfloddd view oE tRE Aef@ctingMRlatdd 8¢S er@Bodiment.
essential portion of a defrosting "heater 20 according
t oOFad £XRHAeY aeiblosk dehbstdhg hbgtaproF3hB tent hudniendn.
Fig. 5 illustrates a further defrosting heater of the embodiment.
Fig. 6 is a cross sectional view of an essential portion of the defrosting
heater shown in Fig. 5.
Fig. 7 illustrates a still another defrosting heater of the embodiment.

Fig. 8 is a cross sectional view of a refrigerator employing a

conventional defrosting heater.

Detail Description of the Preferred Embodiment
Fig. 1 is a cross sectional view of an essential portion of a defrosting
heater 20 according .to an exemplary embodiment of the present invention.
The defrosting heater 20 includes a heater wire 21, a resistive wire shaped
in coil. The heater wire 21 has linear connection ends 21a at both ends of

the wire. The heater wire 21 is accommodated in a glass tube 23 having an

- outer diameter of about 10.5mm and having a cylindrical shape having

openings at both ends of the tube. The glass tube 24 having the glass tube
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- The defrosting heater 20 includes a heater wire 21, a
resistive wire shaped in coil. The heater wire 21 has
| i near connection ends 2la at both ends of 25 the

WORDe4/0Timiheater wire 21 is accommodat ed | PCE/JFH28640019058

tube 23 having an outer digneter of about 10.5mm and
having a cylindrical shape having openings at both
ends of the tube. The glass tube 24 having the gl ass
23t ldeatatD the0«Ah0 g5 AnPCTtaP200uwe 001 9658bo s 28nmcamdd has a
t herein has an outer dianeter of about 20nm and has a
cyliydiiealrshege shvape opavningabbethi endsaef thet tubenddiash ands of the
tube. Each ends of the heater wire 21 is connected to |
heatareuirev@k s omnngcieciio &t taadr wingl 26 vio sauelerirically-eangaictive
28. The openings of both the glass tubes 23 and 24 are .
slegyed8d Viberoperangs of bogh dke @lasy tukesndd pndoed arqglosed with

lead wire 2 xtends throu a aperture 22a jn each
capsgZomadg ohstlioneer b %%e B‘Il’t‘@%@eﬁ%d&nthmugh an

o 8 R B S Ml B R s o
[ 2..T i
il o a%%v‘iﬂali *%iae%%%eforsaagfhﬁi%?éﬁwsﬁ%%'h"e&w&svt fpaR1as
1 > 1 ) ; ) i
il 9o YR 4Bl R e UP ST R A2 W orons
sectiol OF fize agepcu%a- 2519%&@'&&? fraal L5 LRgRAIRS nvamttlt%t;g&k than

val've for opening only 1nh a single directi

7.1R0598t RVHINE D5 dINRBBEE %lc%ieg T GGfing BTy SPR_b%%tc{iﬁ‘éd gube 27

sinple structure in which the aperture 22b is close

and ?)rw/iﬂ@dtam%hlé 3perid 29 MEStHRet022 NeFRERRIVELS Fulletighs as a
iflustrates a refrigerating systemof the refrigerator

ch&fovalenfbr bhénidel 6851 it keatlerdizfettdn thigheabndideritinined
The refrigerating cycle includes a conpressor 60, a

prezeneedifforefide. @ deconpressor 62, and an evaporator 10
and is filled with flammble refrigerant circul ating
t hitheglap2fR hhe asipplessouctide ihhehichnidensperttte. 22has closed
deconpressor 62, and the

with the valve 25, thus being inexpensive.

Fig. 2 illustrates a refrigerating system of the refrigerator employing
the defrosting heater 20 of the embodiment. The refrigerating cycle
includes a compressor 60, a condenser 61, a decompressor 62, and an
evaporator 10 and is filled with flammable refrigerant circulating through

the compressor 60, the condenser 61, the decompressor 62, and the

~ evaporator 10. The refrigerating cycle cools a refrigerating compartment in

the refrigerator.

An operation of the defrosting heater 20 will be described below. The
evaporator 10 is cooled with the refrigerant sent according to an operation of

the compreésor 60. A fan 11 operating with the compressor 60 makes air in

 the refrigerator flow through the cooled evaporator 10, and then, air having

~heat exchanged by the evaporator 10 is discharged into the refrigerator.
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evaporator 10. The refrigerating cycle cools a
refrigerating conpartnent in the refrigerator. An
operation of the defrosting heater 20 will be
waoesss/bedibel ow. The evaporator 10 is cooPet/W2hba/O0E058
refrigerant sent according o an operation of 25 the
conpressor 60. A fan 11 operating with the conpressor
60 nakes air in the refrigerator flow through the
The ovhepressap dithtstopsl @fteandpsh e, aabnedhaannuﬁgxedhqa&ration time.
exchanged by the evaporator 10 is discharged into the
Juptefiftey dhat shoppu®, 2heOleatey wirg 31 is pOFrgiPedodrongloobe lead
6 The conpressor 60 stops after se of a
wips S8t hive dhe é@ﬁ&ﬁ#ma heaﬁ%r 20 99@? hgat.er the
stoppi ng, the heater wire 21 is energized through the
| eddPoyiitere ofgheah gadiatedfamyshe Jeathy Wweat &4 lzotr@ﬁﬁmltted

A portiqgn of heat radiated_fro the heat er . w
dlr??ﬁ?é”tar%ﬁé‘f"ﬁl ?edIFh Gherperion &f:ﬂil e éral?%lt&?‘iiélg the

glafg rtﬁh %§f rﬁdg‘f%&%?%s{aiwbéﬁ‘%%&"#é aF the gue“%m dE B Et to
terlipfeis Iy i TREL AthBe iRt of PR ghiSnp R diforapt, and
is E‘%ﬁiaqgé f?ﬁ’t Hgﬂ'ogﬂggteﬁl?é)oerv% 85‘51?%09 i‘Bd gﬁyﬁ«g%ﬁ)ﬂ{ (%%lel}%onents

aroun evaporator Ssa

_ d’{ﬁ{gﬂﬂ{ side 23a of the glass tube 23 and
ar t he spaceﬂoﬁagbrtb%?mggn the gl ass tubes 23 and 24 has a
t ePRYHA! MoSndiRl 880nANE inSXRAPHIS of fhevglla%g%ubér bs and the space

expanding air urges and deforns the Vval ve

244li1sgheegethd asoRubbe FPaLdura Rab é‘%nﬁﬁlﬁa‘!@i‘eVQa?s'éd and

This prevents the inside 23a and the space 24a from
expidsnth &ohis s ur Thé NSHRaad alb urgss el dbfehisnthd Ralve 25
gl ass tubes 23 and 24 from bei ng broken and
angr v didchaggédethrangR2tha apertuniy i22p. ahdenhet valvhedber This
wire 21 stops being energized, and the refrigerating
prevpatathomsdal8s saaghfhe dpmce ddiacteothbayingss pressune ieeased,
gl ass tubes 23 and 24 by
hence protecting the glass tubes 23 and 24 from bemg broken and

| preventing the cap 22 from removing.

Then, the heater wire 21 stops being energized, and the refrigerating
operation starts again to reduce the pressure in the glass tubes 23 and 24 by
decreasing the temperature. The defrosting heater 20 has the pressure

reduced, and the valve 25 shuts off an external air. Accordingly, even if the

flammable refrigerant flows near the defrosting heater 20, the refrigerant

can hardly flow into the defrosting heater 20, thus reducing a chance of
ignition. _
Even in the case that the flammable refrigerant enters into the glass

tube and is ignited by the heater wire 21, the valve 25 opens slightly upon

| receiving a pressure higher than a predetermined level in the glass tube for

‘preventing an excessive pressure, but blocks flame for preventing the flame
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decreasing the tenperature. The defrosting heater 20
- has the pressure 20 reduced, and the valve 25 shuts
of f an external air. Accordingly, even if the
wh kaorabdesirefri gerant fl ows near the defropCTIgp20e80619058
20, the refrigerant can hardly flow into the
defrosting heater 20, thus reducing a chance of
ignition. Even in the case that the flamuable
fromefudvgetvaite @riteles i nto the glass 25 tube and is
ignited by the heater wre 21, the valve 25 opens
sl iTgtet hyextpon 22beobithe ngpa2Priesernyething havingancrpss section
predeterm ned |level in the glass tube for preventing
hagingey cossll weepmet danger than %Ilmmé andieus prevandinmeseape of
the flane WO 200 4/0 7.4 7 5 1 PCT/JP2004/0019058 7 .
the flamarovEhatols khe dlames geprememtagd dram myopagatang tpdhe gutside
is.very thin, havin ection,

thigy theraneriiere $2h geen b beatmmdoonnet W@Eﬁpﬂ&/gﬂw#&

e RSvlsa i fegongtich thaina e Boinmitgtend! Jdhe re 22
Thé 331G BB b e SuRiEhT bubler odf Hh RalHT: kg Rt dtponty to
o b2 GEaBB, HACIEh S EaPRp B bl 4l bl
prégsgﬁi’@ bt wHIEh YRS ‘(zﬁlv%%&f)ﬂﬁp%ﬁ& ﬁaépg%@.vg%%% 98N ¥k hardly

ening pressure at opens nay
77M1ade of

motdk¥d dm%ﬂyrgcg@%%ép@% ben DAY 5 AR LhiR

e cap he"valve 25 I's fixed to the tube 2

mat8d8] HardBRtiPanathdaideer,t D tRLbNPRE thet fpthing pressure.
stabilizing the opening pressure. The tube 27 is

Thewybé &F @imheahted diRedthe t6 3Re 4ap SBSedsily. TIMheORRMING pressure
pressure of the valve 25 is adjustable by changi ng

of ttheevive @50k aaljRcabioby whehgidehihet sibe of 2 poirBioh GridredthieGtube
the val ve 25. The opening pressure can be accordingly

27 15 jdeitedntonehe tvalaa 2t | Thendpewndhg goesswiengan e accordingly
condi tions, such as the anobunt of heat generated from
deteheihedtenn2ptandnt keel aoerdund tmesnditionheswyihagsthe amount
of heat generated from the heater 20 and the inner volumes of the glass

tubes 23 and 24.

Fig. 3 is an exploded view of the defrosting heater 20. The aperture
22a of the cap 22 has a diameter D1 smaller than a diameter D2 of the lead
wire 26. This situation allows the cap 22 to tighten and hold the lead wire
26, hence preventing the external air and the refrigerant from entering
through the aperture 22a into the heater 20.

The lead wire 26 is covered with a coating 26A of resilient material,

such as silicone rubber, and it may be difficult to insert the wire into the

aperture 22a. Aleading end of the lead wire 26 is joined with the sleeve 28,

and then, the sleeve 28 is inserted in the aperture, thus allowing the lead

wire 26 to be inserted into the aperture 22a easily.
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tubes 23 and 24. Fig. 3 is an exploded view of the
defrosting heater 20. The aperture 22a of the cap 22
has a dianeter D1 smaller than a dianmeter D2 of the
wheads/02075i re 26. This situation allows t hpCTAP22840019058
tighten and hold the | ead wigre 26, hence preventing
the external air and the refrigerant fromentering
through the aperture 22a into the heater 20. The |ead
wi feg28 ilkistrates ethotheh defosdinigngeata dEO redsibe emtbodiment.
material, such as silicone rubber, and it may be _
Thei ddfreaing heatens¥t shows ini Fig. ilntnsludes thesglagetube &4 having
22a. A leading end of the lead wire 26 is joined with
the atey suviaco@xpaseilt nEhe glags tikevd dowe innkwt14ds icavered
he aperture, thus allowng the lead wre 26 to be

enitiiﬁfél/&rwh g ?xe@a} Hibeapdr t hhe ngfzfélll éilabﬁ ﬁQ.fule@@ﬁﬁ @ruemplosure
PCT/ JP2004/ 0019058 Fig. 4 i
forg@m%fz% %@éﬁwu@§4§r§mw§r@b3§ﬁtc%§%§§ WatgE h
. OSLI. 0 in.Fig 1| .
gfiéé-sébgﬂs%%%%ﬁéi ﬁatﬁ%ﬁﬁ@@b?ep'g%ﬁa%a%%gb%%ﬁé@ém%ﬁqgmem-
24 in Fig. o4 i i
T
. A
haffhefBic RIS tubhe 25, BEAC LTI 0B 220 diB%6t AR ehe
gla%@ftﬁﬁét%ngnﬂqﬁ&%g gﬁg gﬁ st ﬁﬁ)eegifi’ggbq&h@éé 'I;lh-gqgingle glass tube

efrosting heater own I n

23 ;iﬁ*gbiza}-sv\ﬁ{é E4mel SCk Uit dthe AR OGRAS 29t38SsURES of Ihe tube

. The heater 220 does not include the glass
reth iR ke RBaRaNE rignitﬁ% ORI DFEHE ﬂa@mgb:@mgeim.

single glass tube 10 provi des the same effect if

t h@ig. edhes FrddssertionB e vislr ofee &fsehtial F)Uﬂﬁon be R defrosting
| ower than the igniting point of the flammble

hedtef 1220esin ikifig. B | Tha openis: skilid glasd twbe®3dk chosed with
essential portion of the defrosting heater 220 shown

capsn1#2 gnabe ofheliopenirnhbef. tTke dead svireli26 23terslsctlmwagh an
wWth caps 122 made of silicone rubber. The lead wre

ap@tuex 28ads edrloogh 122 to the heater wire 21. The cap 122 has an

aperture 122b provided therein for having the inside 23a of the glass tube

23 communicate with the outside of the cap 122. The cross section of the

aperture 122b has an area substantially not larger than 7.1mm2. A valve

25 of rubber closes an opening 27A of a bottomed tube 27 and provided at
the aperture 122b of the cap 122. The valve 25 functions as a check valve
for opening only in a single direction with a predetermined pressure
difference.

Fig. 7 illustrates a still another defrosting heater 320 of the
embodiment. The defrosting heater 220 shown in Fig. 6 includes the glass

tube 23 having the outer surface exposed. The glass tube 23 may be

| accommodated in a metal tube 50, as shown in Fig. 7. The metal tube 50

functions as an enclosure fqr protecting the glass tube 24 from directly
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The cap 122 has an aperture 122b provided therein for

having the inside 23a of the glass tube 23
wEeomioigate wWith the outside of the cap 122CT/IRE004/08K058

section of the aperture 12gb has an area

substantially not larger than 7. 1lm®2. A valve 25 of

rubber cl oses an opening 27A of a bottomed tube 27 and

recprougdeateat 20 the aperture 122b of the cap 122. The

val ve 25 functions as a check valve for _opening only
i nMorepyey shelimeted tube Wtshowvpie digerinindd magserie@dored in,
difference. Fig. 7 illustrates a still another

e.gdeblank itag imesree Bow grdiated &asedihmmetaindube 50, hence
defrosting heater 220 shown in Fig. 6 includes the

incgpasing defrostivg peyformansg alfdeqiratersslFg apd 22bposldhp coloring
The gl ass.tube 23 may be acconpodated in tal t
SUBRTESES S RO} PhoFieqnbeRat R Ahdha SuEges 85 Brdtorsnld and
S a ncl ure r protecting the glass t.ube 24 from
320l i Svehsgaery wbe SOCis; Sl damtitofs folbStature

recei vi wat.er. Mreover .. the tale. t ube 50 shown in
lowjaF Bt 3 4R She poRt R ERE A meTe e iGl o

i Ngr t dj : e 5 e

| nap 8 S AR ESACRT A TR a7 R o135 ae an

; rd i > aTfd thid6m 1

piede Amplofn R A0 SURBAERAT TN 2P BilPimay omploy
the3¥efrodiifat BUgtersNe20B08L, LHRE FM). 1 STREf £534148ub Omay be an

remain tﬁé tenperature [ ower than the igniting point
reffiletditnd lapPaBRhe IRIudiSer AN tevaP6ratbli diftht £ hehowcase or an

enbodi nent, the refrigerator is explained as an
autdPRai@at v FP noydHige! Rehef NMost iangehtgéeitigd. cythe including

apparatus may enploy 10 the defrosting heaters 120,
fla@d2@ablandfr3@&anthe apparatus may be an refrigerating

apparatus including an evaporator, such as a showcase

or an automatic vendor machi ne, which has a

refrigerating cycle including
Industrial Applicability

A defrosting heater according to the present invention heats and
eliminating frost attached on an evaporator in a refrigerating cycle. The
defrosting heater includes a glass tube accommodating a heating wire, and a
temperature of the surface of the glass tube does not rise very much.

Accordingly, even if the refrigerating cycle includes flammable refrigerant,

“the glass tube has the temperature lower than the igniting point of the

flammable refrigerant, hence requiring no consideration for reducing a rise

of the temperature.
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fl.ammabl e refrigerant. 15 Industrial Applicability A

defrosting heater according to the present invention

heats and elimnating frost attached on an evaporator
WO poa/oefmsiiger ati ng cycle. The defrosti ng beatJ®r004/0019058

i ncl.udes a glass tube accompdating a heating wre,

and a tenperature of the surface of the glass tube

does not rise very nmuch. 20 Accordingly, even if the

refrigerating cycle incl udksmisl ammabl e refrigerant,

t he glass tube has the tenperature |ower than the

i g Aj defrqssing hedter fer heptingubideeliminatgng drast aitanbed on an

requiring no consideration for reducing a rise aof the
evapayptarang sefrigeratog/covley saidpdsirosbroDhe o3 9o5Wrisipe”

Cainms 1. A defrosting heater for heating and

el i m natfiisg elasssubsthaiens @noq»peanng@\f/aﬁoqraig therepf 5

refrigerating cycle, saiqd defrosting heater . .

conpr i §ihepten WG %%coanaggaﬁ iy SHRSOP% ng at an
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and cognggh agré gxt%ffhiﬁg tﬁp&oga{)tﬁéﬂﬁr ¥ hRd cBRfe@ed to

e € Ccap an Pe to

val ve nount tot el ng operab

'an@h&QH%hS%thﬁvwﬁ%@ﬁhHhe inside of the first glass
tube. 2. Th

e defrosting heater according to claim1,

wher ei B ¥419e MBbYBtddSto $Re @RI AN Belrly pEAINIL Woediséharge air
pressure of the inside of the first glass tube is

frohi geinsidworf thepfigdellgsgiird pressure:

2. The defrosting heater according to claim 1, wherein the valve is
operable to deform when a pressure of the inside of the first glass tube is

higher than a predetermined pressure.

3. The defrosting heater according to claim 1,
wherein the cap further has a second aperture provided therein
for allowing the inside of the first glass tube to communicate with an outside
of the first glass tube, and

wherein the valve is operable to close the second aperture.

4. The defrosting heater according to claim 3, wherein the second

aperture has a cross section thereof having an area for preventing flame

from_ being transmitted therein.
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3. The defrosting heater according to claim1l, wherein

the cap further has a second aperture provided therein

20 for allowing the inside of the first glass tube to
weeomoTLmstie W th an outside of the first pragP20008019058

and wherein the valve is opgrable to close the second

aperture. 4. The defrosting heater according to claim

3, wherein the second 25 aperture has a cross section

t h&r bk dedrdsbigngalme st e acéarding tveaimmy fhirtee compoming

being transmtted therein. WD 2004/ 074751

PCT/ J P20bulye) ba 9088 anldpéinghhedeir antli mgehiedt iato the second

according to claim3, further conprising a tube having
apettusp ehthycather ein and inserted into the second

aperture of the c gﬁ Wherein the valve is ope@gq}e to

cl ose tHersBeHiagalye 1p Keeralte to closg thyopensty okt

heater according to claim1l, wherein the valve

~conprises a check valve operable to allow air only

| de ré@i‘ Ashsie °:h§%§%r ekt ding ol %gﬁrél%@bermgﬁerﬁmt 2 valve
corybfiRbs a BELE Pafelnerd B Palow o SRRLET aiRisl A of st

_ gla?g%%gl ng to claim?1, further conprisi ng a net al tube

or "acconmmodat i ng the first glass tube is 15
accommodat ed. 9. The defrosting heater according to
claim8, wherein the nmetal tube has a surface thereof .

coborgth ElrdRing N a96f r Q2bidigsheat 8hiACq0 r\‘;h@ﬂeﬂlothe first

claam1, furt her conprising a second gl ass tube f

- ap e ERTHPHRL dh i 8 dihintte9b@a et HRSn aMameter of the lead wire.

8. The defrosting heater according to claim 1, further comprising
a metal tube for accommodating the first glass tube 1s

accommodated.

9. The defrosting heater according to claim 8, wherein the metal tube

has a surface thereof colored.

10. The defrosting heater according to claim 1, further comprising

a second glass tube for accommodating the first glass tube and

“having an openings at an end thereof,

wherein the cap closes the opening of the second glass tube and
the opening of the first glass tube, and

wherein the valve is operable discharge air from the inside of the

- first glass tube and from a space between the first glass tube and the second

glass tube.
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havi ng an openings at an end thereof, wherein the cap
cl oses the opening of the second glass tube and the
opening of the first glass tube, and 25 wherein the
woabygorsrmper abl e di scharge air fromthe ipsTA®2064/0089058
first glass tube and from ajsspace between the first
gl ass tube and the second glass tube. WO 2004/ 074751
PCT/ JP2004/ 0019058 12 11. The defrosti ng heater
according to claim 10, wherein the valve is operable
to deformwhen a pressure in the inside of the first _
gI dds Thebdelnotinghenteyi aecovdinghty sledondi0 givheseinutie valve is
i gher than a predeterm ned pressure. 5 12. The .
op@@%ﬂ@m dafprine sthem aaeessiiragnt ihecingida abthefizsteglass febe and
p. further has_a second aperture provided therein
anﬂ@ﬁldam dhe sgcantbelassitabe & higherthpgia predesexmmnedaprgssure.
t he space between the first glass tube and the second
glass tube to communi cate with an outside . of the 10

PRy f@@&'ﬂ% %“%3?? areording forefaimciGost | ng: heat er
| ﬁggogd'& kst btk @@“%ﬁ%g%ﬁﬁ%ﬁniﬁéﬁeg g BRVEE therein
forfﬂf“ v%ﬁtgl tzl%fm f‘c{m %f t}% mlfgssslciglgjgt %18({] ?ﬂ(]-z tsf)gge Bé}:g&eee'nnthe first
glasg éhﬂgran?ff@ %%‘{Oggtﬁg‘é%g‘%%éﬂﬁy b&ﬂnﬂihlg%”whaﬁ %élrdﬁ of the

nse aperture o
Sm%@ﬁ&%bg 1hg valve is operable to close the opening of
tube. 15. The defrosting heater according to claim

10 \Ah%r}férelﬂ hee valvéss oﬁ@fﬁlﬂb $68lRe TREGKcHR] MBerture.
operable to for allow air only fromthe inside of the

13. The defrosting heater according to claim 12, wherein the second -
aperture has a cross section thereof having an area for preventing flame

from being transmitted therein.

14. The defrosting heater according to claim 12, further comprising
a tube having an opening therein and inserted into the second

aperture of the cap,

wherein the valve is operable to close the opening of the tube.

15. The defrosting heater according to claim 10, wherein the valve

comprises a check valve operable to for allow air only from the inside of the

first glass tube and from an inside of the second glass tube.

16. The defrosting heater according to claim 10, further comprising a

metal tube for accommodating the second glass tube.
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first glass tube and froman inside of the second

gl ass tube. 25 16. The defrosting heater according to

claim 10, further conprising a netal tube for
W@agooopgatl ng the second gl ass tube. WO 20P¢rP2864/0019058

PCT/ JP2004/ 0019058 13 17. ihe defrosting heater
-according to claim16, wherein the netal tube has a
- surface thereof colored. 5 18. A nethod of

manuf acturing a defrosting heater, conprising:

providing a glass tube having an opening at an end

t héedthe detraptinkalwtatgr savcapbngutoe ckair d6n wheregadhe metal

wire having a dianeter |larger than a dianeter of the
tubphas arsarfanetharendgolaredi re; cl osing the opening of

the glass tube with the cap; 10 connecting a sl eeve

to an end of the lead wire; inserting the sleeve of

coAReRRALt ERRCTWIG 4 O-EAD e Bgoin comprising:

providing a glass tube having an opening at an end thereof, a cap
having an aperture therein, a lead wire having a diameter larger than a
diameter of the aperture, .and a heater wire;

closing the opening of the glass tube with the cap;

connecting a sleeve to an end of the lead wire;

inserting the sleeve of the lead wire into the aperture of the cap;
and

connecting the heater wire to the sleeve.



