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WO 2004/ 074751 PCT/JP2004/ 0019058 1 Description
Defrosting Heater and Met hod of Manufacturing the Sane
5 Technical Field The present invention relates to a

WO ged4opi7sng heater used in a refrigerati ngcqpﬂag(}@g)g)@,lgog,g
such as a refrigerator, fon renoving frost attache -

on a cooler of a refrigerating cycle filled with
flanmmabl e refrigerant, and to a nethod of
manuf acturing the defr beierigtioaat 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 dDeprentipgli¢atar and Metiodbafl ¥anufbciriring 8hé Samecr oss
sectional view of an essential portion of a
refrigerator 1 equipped with the conventi onal
defrosting heater 15. The refrigerator 1 includes a
freezing conpartment Bechiigadtfiekkr ating conpartnent 3,
conpartyent,. a door 5 of the

4 f .the f 371N .
LR et b s 357 BTk b e v 5 o
b A

metifilf Shadutfi LRI A% E8 el T 2nd’a partition:
12 separating the evaporator 10 from
Background Art

A cé’nventional defrosting heater for remoﬁng frost attached on a
cooler of a refrigerating cycle in a refrigerétor 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 refrigerating
Compaftment 3, an inlet 7 for introducing air in the &eézing compartment, 2, |
anl inlet 8 for introducing air in the refrigeratiﬁg compartment 3, a
discﬁarge outlet 9 for discharging cobl air, an eva_pbiﬁtor 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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the freezing conpartment 2. Beneath the evaporator 10,

a defrosting 25 heater 15 including a nichrone wire
shaped in a coil and a glass tube covering the wire,
WoOa20neofr4i85t for shiel di ng evaporating noi sesp@pebad£68019058
when water caused by defrosting drops directly on the

defrosting heater 15, and a WD 2004/ 074751
PCT/ JP2004/ 0019058 2 bottom plate 17 made of netal.
bottom eplaite tblmede edf imetmlt ubVaBerans calleseqbriged thboughand
. an outlet 14. An operation of the defrosting heater 15
dischprgedtheopghaamettlobldw. The evaporator 10 is cool ed
by refrigerant passing in through the evaporator, 5
t A Op@fﬂ%lcgb@%thméefrh%tmg dwzitery Loonphbe raplaiBediadlave The
_refrigerating conpartnent 3. A fan 11 send air warned
evaporater 10, sesoaled donpelrisarant passme tihethrenghgdreaeiaporator,
thus® tment 3 through the inlets 7 and 8 to a cooling
ug r%f?%g thewRpezinge wmpagmayl & a9d hthe nepfhigerating

exchanged by the_.evaporator 10 _and . is_ send through
COmP?BW?ﬁ%gdi é‘cf?é'r it A waymged g thy freezinggpmpartment 2

ena RSP B s et 53 5 587 gootine
55385, BBy o i S5 DRI Ny o

0 ‘have 't
0-i i £ ed it _ Ca .
evarfiARSY 200 andOig Betitloet frothl End U EEL AR BLEEE 6 %o ¢he

'freeéih WPaietnt BeLEoge g?l‘i’fllt.hel‘ﬂé 5510 aﬁf%%{ehg%amz the

nd the door 5 of the refrigerating conpar

freefipgneorapartthddt Wodiar al bk PRAScHGA ' f hn
conpart?rent 2 and th% refri ge(r:atli%gsj%dg%%gr r%néth%g@)Tﬁ)ethe
refrigar®iing compartment 3. '

The air to have the heat exchanged by the evaporator 10 is humidified

with water contained in external air which has a high temperature and

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 evaporafor 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 energized,
the nichrome wire of the defrosting heater 15 ‘emits heat towards the

evaporator 10 and neighbor components around the evaporator 10. Portion N




in the humdified air is attached as frost on the
evaporator 10 having a tenmperature |ower than that of
the humdified air. Mre anount of the 20 frost
prevents the evaporator 10 nore from exchangi ng heat
with the air. Further, the attached frost acts as

S Ay AL —_

anfi rretarnt rgekniot mmgvmat@dwam fheCﬁ@ifg'hB@r ebhgdrRiMy. The
For conpensation, the nichronme wire of the defrosting

hegaturning hagk testhenayaparateand the neighhss gargponents melts
I EARGRENe ! A SRR ENGEOL Bty ot 14

intfbomatels the evaporator 10 and nei ghbor conponents

G T BBrtn of TROWBE drans ergctilyo‘qgstheem@a@edrvwe the other
poﬁi@ht &%@'tﬁé %617 16 39 hvofd H@Ee{%ﬁgﬁniﬂeta{é‘? O\Fva[](eq

nel ghbor component's eat returnl ng
dlSGbaltgeél tévtapgj‘rthewuﬂﬁtdlélt.he nei ghbor component s melts

f h 10, the tu
bboln & toirona] a8fokho sdler Thotne GalBfubaolsriad the
nicHférg wiré ﬁ'éb'mé duafddeenavih ]é3vef°W1 Pﬁ teRPcPhiipe asﬂﬁéﬁ a8Mhe

drops the roof 16 to av0| t he "defrosti ng heater
nichrMenirgatre addidiongisingea the thottons piatet he Icmateétclqae to rihe
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In addition, since the bottomplate 17 | ocated cl ose

'an%?Se%th%mB%wW@ ofdhedlasstybsei ves the heat from
the 198 FORigePIni ithPleaklolffom piping communicating with the

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

According to a first aspect of the present invention, there is
provided a defrosting heater for heating and eliminating frost attached
on an evaporator in a refrigerating cycle using flammable refrigerant,
said defrosting heater comprising: a first glass tube having an opening
at an end thereof; a heater wire accommodated in the first glass tube; a
cap for closing the opening of the first glass tube, the cap having a first
aperture and a second aperture provided therein, the first aperture
allowing an inside of the first glass tube communicate with an outside of
the first glass tube, the second aperture allowing the inside of the first
glass tube to communicate with an outside of the first glass tube, the



reflects portion of the heat towards the defrosting
heater 15, hence further &cheasing the tenperature
of the glass tube. The refrigerant may | eak out from
pi pi ng communi cating with the evaporator 10 or froma
jointed portion in the refrigerator. If the

[ nt i.s flanmabl e, the,.glass tu of. the
sefid AR A e st 8 R, 5efu0h el hitingnsnasrer, for
prevertime flaime §rathabeing hehdniieteddMdrenttt ROl Wird hserted
refrigerant. Summary of the Invention According to a
thropght thes flesd t apgriyiee apdecennestedeint aonend refr the heater wire,

nQy a [ tin .
O el RSN JTEeREh Yarddt 105 s ofalfter ot the fist
apesriiré gmfate tiye dgadewirs iy ifisevtaatheoligh rtheefimit apesaid a

deBrosting heater conprising: a first glass t ube
tube, DRKIN AT Spening thekein and, Insestadsito therragand apedure of
j st gl , :
e BRO o ETpIRd S e (858, A RS dke 7P opRiing of the
tubeatheyadvd beistg opemthlarte dischargeesindbmpghetinsigle of the first
|prgv'bded therein, the first aperture allow ng an
9185RJIHH& of the first glass tube conmunicate with an
outside of the first glass tube, the second aperture
allowing the inside of the first glass tube to
communi cate with an outside of the first glass tube,
the 3a second aperture having a cross section thereof
havi ng an area for preventing flanme from being
transmtted therein; a lead wire inserted through the
first aperture and connected to an end of the heater
wire, the lead wire having a dianeter |arger than a
di ameter of the first



aperture before the lead wire is inserted through the
first aperture; a tube haying an openi ng therein and
inserted into the second aperture of the cap; and a
val ve provided in the tube as to close the opening of
the tube, the valve being operable to discharge air

fro |de of .the first SS tube. 4 _The .
et T 08 FRlORIAT iR aik) Tark ihvefh BV A tule folBnhaving

terhperatdr@ indrearedaiod’ @uchcr eased too nmuch. According to
a second aspect of the present invention, there is

pr ofcaeEdingnier Boseepndaamass tafr they pregent wentiprhdhese is
pr&ﬂ&e@%ﬁ[ﬂ&ﬂoﬂ%m b’u%@t?ﬁ gafore?lsqtsé ﬂ%?e tﬁgﬁ%ﬁng and

evaporator Irn arefrigera ng cyc
eliméhatirge frast attaehednen laode capErats oa r@m?enatim@ @ydeassing

t ube, . havi an openi ng at an end ther a cap
flagugable e IGREANt SAE EthoM COMBHsIHE] RIG¥Iing e ‘glass tube
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se@d)Mmrpyrtme ﬂmm,ga lead mreghagmg laoeha/mtetert rmrgeanhan a
|l eeve to a
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difREF RS et aPEHiet JrRd rehatls Wit BR&NG hehe; apening
of teglagsaudt WIR théac&ap B fetineCh Issleyd €o BRAERE thﬁ@ lead

to the sleeve. Brief Description of the Draw ngs Fig.
wire; jigsertipgothe steavewéithei l@ﬂdowlr@nlnéesibﬁt fiest ammtmr@nobﬁhe
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refrigerating systemof a refrlgerator enpl oyi ng

Brief Description of the Drawings

Fig. 1 is a cross sectional view of an essential portion of a
defrosting heater according to an exemplary embodiment of the present
invention.

Fig. 2 is a refrigerating system of a refrigerator employing
the defrosting heater of the embodiment.

Fig. 3 is an exploded view of the defrosting heater of the
embodiment.

Fig. 4 illustrates another defrosting heater of the embodiment.

Fig. & 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.



the defrosting heater of the enbodinent. Fig. 3 is an
expl oded view of the defrogting heater of the
enbodi ment. Fig. 4 illustrates another defrosting
heater of the enbodinent. Fig. 5 illustrates a
further defrosting heater of the enbodinent. Fig. 6
is a cross sectional view of an essential portion of
the defrosting heater shown in Fig. 5. Fig. 7
i 1| ust r aDegaih Ddddriptiomodhitie Hedfepsid BehdwAhintof the
enbodinent. Fig. 8 is a cross sectional view of a
refrigerator enploying a conventional defrosting
hea]: - 1455 ﬁrﬁ%g SESGEAAN LR Obs tIE é:)gs% riffel egortlon of a
Enbo msnt I g is a cross sectional

defrostingi heapar Liloacobraingdtd raJstexegnbMeenﬂibcﬁmmﬁdoﬁghe

f th
présat ol EBEPI g e BBHOSBH0 REPIRICS0 dhPbaes: a1 Gaop WiTe 21,
a r8sistilveVevive ' 8hapaBeshi Bofol JI'he-'_li'\‘aedgélf“t lre""'i? ﬁéshﬁﬁear

| i near connection ends 21 a at bo ends of the wre.
copectieatendsidia 2t beth eodenvbtha em!re nTlaegfhaatertwbe 28 is

aclhrfdo b W L g AT, B0, 63%IR an SpRehaininetsy b Bdut

1013 ahBehgliass at ﬁ]cmbam%\ﬁ hae AinGe
o0 araras o (IR SIS hgeidy) apeninge dfdoth ends

of the tube. The glass tube 24 having the glass tube
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23 located therein has an outer dianeter of about 20mm
and has a cylindrical shape having opening at both
ends of the tube. Each ends of the heater wire 21 is
WO 20006¢4Rr to a lead wire 26 via an PCT/JP2004/0019058
el ectrically-conductive slgeve 28. The openi ngs of
both the gl ass tubes 23 and 24 are closed with 5 caps
22 made of silicone rubber. The |lead wire 26 extends
23 ldvacerdhhthemeiragens wre 22ar i diagaetercap bduto20h8n headehas a
wire 21. The plug 22 has an aperture 22b provi ded '
cylindwical sheper hiravigrapeaisp at boPd anldetofeha tube. gEass ends of the
tubes 23 and 24 communicate with the outside of the
heateapwie, 2TThe conpecteddeca ileml afire 126 wipean wlect?zhllpasndnctive
area substantially not larger -than 10 7. 1mmR2. A val ve
sleeyg 28 rIhsheperingsef hothofenglags 1nhes23and tMomesdcloatk with
27 and prqvided at the aperture 22b of the cap 22.
capsre Madee opihepna rehbens Bhe dradkwing ¢6 extendpeirageh an
| a single directiﬁn with a predeterm ned
¢ dipagor eive 2k nfhe rng %4 hes an
i.n |£h_the aperture b.,is.closed 15 with the valv
apedsld (40 miTBH st 300 diavify = Shace 2 boeSen theSlass
eLri ge i ng syst.em of .t.he,refrigera enpl gyin
tubds 25 (HF] &4 PR BLE o b rteiE A dbaccHbrig: | The cross
fri tJ cl pnel yde C ess 60 '
sectlefl PEDBLE oS 220, LIS P8 SRRy R Tongersgpem

710204, | 8 $41kk et ¥ Libdranak £ 'b?%{eﬁr% BaRLLSY Bgﬁfkﬁ{eﬁg&be 27

t hrough 20 the conpressor 60, ndenser

‘and $e6PRIRHSRS®le SfortaRdodhef ‘tgé/ 2RR'BL O'TH v 1S5 ful%crt%onts asa

refrigerating cycle cools refri-gerating conpar n
chedknvalwe férebpbfRicAbaly in a single direction with a predetermined

- pressure difference.

The cap 22 has a simple structure in which the apertﬁre 22b is closed
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 circﬁlating through

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

evaporator 10. The'refrigerating cjrcle 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 compressor 60. A fan 11 operating with the compreésor 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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An operation of the defrosting heater 20 will be
descri bed bel ow. The evaporator 10 is cooled with the
refrigerant sent according to an operation of 25 the
WOooopgaser 60. A fan 11 operating wth thep@pPOPRESHOH19058
60 makes air in the refrigegator flow through the
cool ed evaporator 10, and then, air having heat
exchanged by the evaporator 10 is -discharged into the
Ther epmipgessnrob0 WOPR0Lit¢:0 17paky of 4 pRedétbPA(04d 0Fk2868n fime.
The conpressor 60 stops after |apse of a predeterm ned
Jusppdten thm stonming, shetheater wirb2ktioppergized Khrivegi ¢he lead
.Wire 21 is energized through the lead wre 26, and
wirg, g6eanf dayef afreptinemheatex@emnit heatt . A portion of
heat radi at cdhfromt_he heater wire 21 is transmtted
5 f%liw*éltolnyote esh wdiated fromethn theatewn vrire 2bofis ttiransmitted

. heat is tragnsmtted tg the glass fubes 23 and 24,
dlreﬁgg's‘%baa kS arkhe other Rerti phehe droat s tramsenitied go the

slacf oA AL, 58S S Pute B Srbres ot e o o
AR S PR SRR RS A o
s HadSd I 24
s 15IRER, T R 320 S0 A AL $ERBon fponents
-aroﬁﬁ%ﬂgéi]gﬁﬁﬂora%ﬁpgﬁfé%i n volune. The expanding air urges

and de

orhs the valve 25 and is discharged through

t g BRE M dtheng 2r 3Nehi BEsidIMe & eg};ﬁ@s td LY $ Qhﬂrtgmgespace

. inside 23a and the space 24a from I'ng a pressu
24ai betveasedhe 15186 NaheR 2Beshilng4t hes ol %ﬁ'ﬁlﬂek@ﬁﬁ'ezgaﬁeg and

‘ 24 from bei ng broken and preventing the cap 22 from
expawd®vhnghlume. The expanding air urges and deforms the valve 25

and is discharged through the aperture 22b and the valve 25. This

prevents the inside 23a and the space 24a from having a pressure increased,

hence protecting the glass tubes 23 and 24 from being broken and
preventing the cap 22 from removing.

Then, the heater wire 21 stops being energized, and the refrigerating

-.operatiqn starts again to reduce the pressure in the glass tubes 23 and 24 by

decreasing the temperaturé. 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 blo;:ks flame for preventing the flame
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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
WO deg4/6a8i519 the tenperature. The defrosti ngchesdaiosshiooss

has the pressure 20 reduceg, and the valve 25 shuts

off an external air. Accordingly, even if the

flammabl e refrigerant flows near the defrosting heater
fronP@oviehe thefautgeleant can hardly flow into the

defrosting heater 20, thus reducing a chance of

i dihiet apertuby &2h of the ags 82t isavetyhéhif, dmvabgea cross section

refrigerant enters into the glass 25 tube and is
havingna tseenlbyres aoh daxger thiame7 2mmehend dhue p#6veapiang escape of

lightly upon receiving a pressure higher than a

the %ﬁ@%ﬁbt mtisd the dlame i prevegitad Sromberopagatipgcivetita agtside

an_excessive pressure, but blocks flame for preventin

thropgh the gpertyyeddh pvem vithedeptepriges nob nodsde the v&aﬁwg.
ide. T t 22b of th 22 is
IR e TR A b b 2

e 35350 Y had RS A B R B Ey o

) S R
: i . 27
procH B 947 TRVTL e DO et OUEFu 8 A0 8 vty
o M58y 35 15 8L €O 5105 P, PAPORR 9 e o

matORSN G dePIBRRUERe alub¥Rl Chd %téﬁii“éﬁnn% Str%lt%g gﬁ‘gll'lf% tplrie/ssure.

vary. The valve 25 can be har

The :trg’g(té ngi@ &ﬁoaﬁtedT@ﬁ‘eH@jr ¥6 tBe chp 42 X84l O THEoH MR 2 ressure
of the valve 25 is adjustable by changing the size of a portion where the tube
27 is jointed to the valve 25. The opening pressure can be accordingly
determined to an optimum level accor(iing to conditions, such as the 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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mat eri al harder than the rubber, thus stabilizing the
openi-ng pressure. The tube 27 is nounted directly to
the cap 22 easily. The opening pressure of the valve
WO 2804/6747djlust abl e by changing the size of R HEPFPIR/0019058
where the tube 27 is joinged to the valve 25. The
openi ng pressure can be accordingly 15 determ ned to
an optinmum | evel according to conditions, such as the
altunt illoktiades agenbentdedrdstion heatdreagerof2fhangnbédiment.
_ i.nner. vol unmes of the glass tubes 23 and 24. Fig. 3 is
The detrogpingdechter & sowhendEig: dstrichgddrethepl28. tubee24 having
aperture 22a of the cap 22 has a dianmeter D1 snaller

the opter sdpemexeesed? dFhe igdassetabe 28 showen 2t Figi 4 is covered

.situation allows the cap 22 to tighten and hold the
entiyely avigh agmetal twbe k0. p r'Eﬁ% meetad tube S&fusctians gisramadclosure

the refrigerant fromentering _through the aperture
for PE%@CFWh%@a%Q%@r 24 %.romwbrwbar efeangevatercover ed

A ABOEHDS 2 Yot Sk L Bl g, e
The Mol hOnb e 27 RS0 R oL e So0h A0k e
i8!S, R 5 T g BEaRBEDHY el B8 gl eh
e 895 NSEE B0l LA SRR ET BRI
23 ptbEdegiadi L -effeEP%g ﬂﬁ&f&?&%ﬂi&ﬁ?ﬁta%rth%%\?ﬁgw df'the tube

Fig. 1 includes the ass avi ng outer

rema#HE @ager Mﬁl@@igﬂﬁﬁ%%ﬁﬁﬁ% ofYhe ﬂ%ﬁlﬁ%@%t fgiéglrgn 4 is

covered entirely with a netal tube 5 The Tetal tube |
Wigl Gnistd ORs38clONENGHS BE An essential portion of the defrosting

heater 220 shown in Fig. 5. The opening of the glass tube 23 is closed with

caps 122 made of silicone rubber. The lead wire 26 extends through an
aperture 22a in each cap 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 substant'ially not larger than 7.1mm?. 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 iilustrates a still another defrosting heater 320 of the
.gmbodiment. 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

fun_ctioné as an enclosure for _protectirig the glass tube 24 from directly
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5 for protecting the glass tube 24 fromdirectly
receiving water. Fig. 5 illustrates a further
defrosting heater 220 of the enbodi ment. The
WO 2miy@atreng heater 20 shown in Fig. 1 has aCT/JP2004/0019058
doubl e-wal | ed structural Igaving the glass tubes 23
and 24. The heater 220 does not include the gl ass
tube 24 and having the gl ass tube 23 exposed. The
recewyimg Meatgl.ass tube 10 23 provides the sane effect if
the tenperature at the surface of the tube remains
| Migseodrathe metaltitbe 59 guiwm infFighes fibdrfrabdyebe colored in,
refrigerant. Fig. 6 is a cross sectional view of an
e.g., chlackt it nwﬁw@nh@at tiaeligkedr dsemndhe howtel 2d@ IHwhence
in. Fi 5. -The opening of the glass tube 23 is closed
incregsing %€%FB§‘?1!B£2W§E dncasof theoheatenpdap anha20. ea'Bhwcnb)rmg
26 extends(gb ugh an 15 aperture 22a in each cap
SUDDEESERC SR g anpara g g dhe o e aiihodmesrtots 320 and

o, SRR s e A
10“%?%%%3% SRR RO S e matfE A HABE A valve 25
et 8 L P L o
appaﬂlflﬁilél ?ﬂg]lﬁ?o}%ﬁ Fﬂ@cddﬁ%f?(ge}%%ﬁ% h@af ﬁﬁ(g \g?ié% %pgra%éihlgsp Elrgllyntgmploy
e EBESOLE ML 20220 o 2" S s . o

refrigiabitDft hppanfakShcRiAng A viaB oAy, ﬁldH‘ ﬁlslﬁjgﬁo%ggse or an

glass 25 tube 23 having the outer surface expose

autorhiaicy vesdor ubtachindByy RGP daifAde idtids B¢ 1nl6ding
' 50, as shown in Flg 7. The netal tue50 functions

ﬂammbﬂmrdm:gemante for protecting the glass tube 24 from
directly

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 i'ise .

of the temperature,
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Mor eover, the netal tube 50 shown in Figs. 4 and 7 nay
be colored in, e.g., bl ack to increase heat radiated
from the netal tube 50, hence increasing defrosting
performance of the heaters 120 and 320. The coloring 5
suppresses a rise of the tenperature at the surfaces
of the heaters 120 and &48iMand thus, the netal tube
50 is effective to remain the tenperature |ower than

the § gni t ' 0 f Le refrigerant., ..
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transmitted therein;
_ a lead wire inserted through the first aperture and
connected to an end of the heater wire, the lead wire having a
diameter Iargér than a diameter of the first aperture before the lead
wire is inserted through the first aperture:

a tube having an opening therein and inserted into the
second aperture of the cap; and

a valve provided in the tube as to close the opening of the
tube, the valve being operable to discharge air from the inside of the
first glass tube.

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.



of the tenperature. 10 Cains 1. A defrosting heater
for heating and elimnating frost attached on an
evaporator in a refrigerati'ng cycle using flammbl e
refrigerant, said defrosting heater conprising: a
first glass tube having an opening at an end thereof;
a heater wre accommodated in the first glass tube; a
cap for closing the opening of the first glass tube,
thescap Irpei d&’r@stfrig; ﬁéa@%&%"&ngﬁg AafiF G0WhSHBRI HY falve
provided therein, the first aperfture allow ng an
compsisgs adicherls valysopgrable touslow cinonhi fratrethe iside of the
. ' the first glass tube, the second aperture
ﬂﬁgﬁﬁ%%?ﬁb "he inside of the first glass tube to
communi cate with an outside of the first glass tube,
the second aperture having a cross section thereof
havfing BRe ar@efreshingr d\eaier ngocosdingf r tom Iséainy 1, further
co%{ ltted therein; a lead wire inserted through the
I'rst aperture and connected to an end of the heater
wire, taemetad tobee fbavacammodiatingt ehel fitgergihbantube is
di aneter, of the first aperture before the lead wre
'acgyﬂﬂﬁggﬁﬁad through the first aperture; a tube having
an opening therein and inserted into the second
aperture of the cap; and a valve provided in the tube
as to close the opening of the
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tube, the valve being operable to discharge air from
the inside of the first glass tube. 2. The defrosting
heat er according to clai m ¥, wherein the valve is
operable to deformwhen a pressure of the inside of
the first glass tube is higher than a predeterm ned

pressure. 11 ? The defrosting heater according to
cl aPm 1, ThRerefiesting bgpier asaprdisasta caiaeid.vwhesein the

me?_aﬁth}g Rab% ghh&%iﬁé'ﬁloﬁg&r&m t he inside of the

Irst glass tube. rosting heater according
to claiml, further conprising a netal tube for

accgmmodating,the firs | ass tube.is  ,acconmodated
1585 TRbedareBSe g, ekl ° atearingq o CPmm b, Turther
comipeistig the nmetal tube has a surface thereof colored.

6. The defrosting heater according to claiml1, further
conpri si Agsacerdoaidsgl &dke tfopeatormanedativgathiendirsheglass

' nd. havin openi ngs at an end
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t ube,, and wherein the valve is operable discharge air
ttﬁg qQRrenipg 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.

7. The defrosting heater according to claim 6, wherein the
valve is operable to deform when a pressure in the inside of the first
glass tube and an inside of the second glass tube is higher than a
predetermined pressure.

8. The defrostihg heater according to claim 6,
wherein the second aperture allows the inside of the first
glass tube and the space between the first glass tube and the second

- glass tube to communicate with an outside of the second tube.



of the first glass tube and from a space between the
first glass tube and the second gl ass tube. 7. The
defrosting heater according to claim®6, wherein the

val ve is operable to deformwhen a pressure in the
inside of the first glass tube and an inside of the
second gl ass tube is higher than a predeterm ned
pressure. 8. The defrosting heater according to claim

6, wherein the second aperture allows the inside of

the first glass tube and the space between the first

gl a8s t ubbeadefrastingebenter gbaesdm@hot@amrﬁrwheaem the
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air only fromthe inside of the first glass tube and
froman inside of the second gl ass tube. 10. The
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claim 10, wherein the netal tube has a surface
thereof colored. 12. A nethod of manufacturing a

def § pstyi Jé??&ﬁfnép%eaﬂ%?té%rd’i‘ﬁg £ ElY; H'O?%Eéf’ec’i% the
attached on an evaporator 1n a refri gera cycCle

meizl tupef haseeblidacethergef aotgredai d et hod corrpri si ng:
provi ding a glass tube having an opening at an end
thereof, a cap having a first aperture and a second

ape{2 Upenidifod 87 nfah RfEtUHhg a defrosting heater for heating
and eliminating frost attached on an evaporator in a refrigerating

cycle using flammable refrigerant, said method comprising:
providing a glass tube having an opening at an end thereof,

a cap having a first aperture and a second aperture therein, a lead wire

having a diameter larger than a diameter of the first 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 first aperture
of the cap; and




having a dianeter larger than a dianeter of the first
aperture, and a heater wre; 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 first aperture of the cap; and 13a
connecting the heater, wre to the sleeve. 13. The
defrost?q{g‘eﬁg'&@ g’fealé%ét‘iﬁfmrﬁdotﬂﬁﬁ slegven 1, wherein the
tube is harder than the cap.

13.  The defrosting heater according to claim 1, wherein the tube is
harder than the cap.



