2181629 - 1 - PTC HEATI NG DEVI CE 'BACKGROUND OF THE | NVENTI ON Fiel d of the

I nvention This invention relates to a positive tenperatu

re coefficient

(hereinafter referredsto as "PTC') heating device, and m)resf réi cularly to
a PTC heating devite which 5 is adapted to be widely used a 3 adfﬂﬁb
sour cesfor various 'kinds of electronic appliances such as an el ectronic

nosqui t-o destroyer, an electronic jar and the like. Desc
Prior Art 10 As an exanple of an el ectronic applianc
heati ng device incorporated therein, an el ectronic nosqu

ription of the
e having a PTC
ito destroyer will

be referred to in the following. In an el ecfronic nosquito destroyer, a
heat radiating plate on which a repellent-inpregnated nat is placed is
~arranged in 15 a resinous arnoring E3GcHEATING MEWEEexposed at a part

t hereof on an opened upper surface of the arnoring case,

case an electrode structure iru%A .ﬂBU P f [glag! h FoR
received in a manner to be int

i n which arnoring
r the like is
i ng plate and

el ectrode pl ates R rakhantfdntd onnt er pose the PTC therm stor
t her ebetween, whiTe a power cord or attachnment plug is connected to

term nals of the el ectlhddeipvariteion irelabes con\ee Mosdtalve etemierartucenosquit o
destroyer descri bed above, a, PTC-heating device is generally 25.constructed

as shown in Figs.caeffdeient rihensdmadier ofefeqrrd to as "PIC") heating

device, and more particuiarly to a PTC heating device which

5 is adapted to be widely used as a heating source for

various kinds of electronic appliances such as an

like.

Description of the Prior Art

electronic mosquito destroyer, an electronic jar and the

10 As an example of an electronic appliance having a PTC

heating device incorporated therein, an electronic mosquito

deétroyer will be referred to in the following. In an

electronic mosquito destroyer, a heat radiating plate on

which a repellent-impregnated mat is placed is arranged in

-15 a resinous armoring case so as to be exposed at a part

thereof on an opened upper surface of the armoring case, in

o : which armoring case an electrode structure

including a PTC

thermistor or the like is received in a manner to be

integral with the heat radiating'plate and

electrode plates

20 are arranged to interpose the PTC thermistor therebetween,

while a power cord or attachment plug is connected to

terminals of the electrode plates.

In the conventional electronic mosquito destroyer

described above, a PTC heating device is generally

25 constructed as shown in Figs. i éo 3. The conventional PTC



heating device for the el ectronic nosquito destroyer of Figs. 1 to 3

i ncludes a porcelain casing 4 having a recess 40, a PTC thernistor 3 being
vertically interppeed between el ectrode plates 1 and 2 and received in the
recess 40 of 5 thefcasing 4, and a heat radiating plate 6 being arranged on
a recess forned’surface of the porcelain casing 4 in a manner to be
positioned on the electrode plate 1 through an insulating plate 5. The heat
radiating plate 6 is provided at flanges thereof with a plurality of

hol di ng pawl s 60-63 10 which extend downwardly therefromand are adapted to
be bent inwardly on a bottom surface of the porcelain casing 4 to hold the.
casing 4 together to integrally assenble the PTC heating device. Also, in

t he conventi onaheping «davileg fevi the aqlectranie mapayido2degtroyen ofral |y

formed at the 15, el de, pl 1 and 2 which cantagt with electrodes 30
and 51 of the PREEPnGlSoorngioaes K HrGalgLe P he h BPHE LSRRG 20

are projected deynvargry didraigbor "¢ RALEeLaE D &Sy InteAPS&P HIRGERH O A
power cord or attachnment plug. More particularly, such downward 20 :

proj ecti-ng of theettrsdenglatéé anshd(® tankdongbeivel [dor thbarecessidogof, as
shown in Fig. 3, is carried out in a manner such that the termnals 10 and
20 are ext endedthevering *.veadt Arkeath Nediatingirieter § being@rnangedent r al
region of the pgrcelain casin so . as to_.be opposite.to and spaced_25 from
each o her and PR HaT o TARFE BE s 260TRY PRFARInLERT IR § to be
engaged W th thpaReés ofp V& HasetPbndd P Eheelfédt Rl Blafedf RAYULNOBA
aligned with the termnals 10 and 20, respectively. However, such a
conventi onal - comssulatingn pdlatpr 6} ectThedheatthead batiingalpdaveat éat=lprovfidedsi ng
4 fails to

Y at flanges thereof with a plurality of holding pawls 60-63

10 which extend downwardly therefrom and are adapted to be

- bgnt inwardly on a bottom surface of the porcelain casing 4
to hold the casing 4 together to integrally assemble thé
PTC heating Qeviée. Also; in the conventional PTC heating
device, terminals 10 and'ZO are integrally formed at the

- 15 electrode plates 1 and 2 which contact with electrodes 30

and 31 of the PTC thermistor 3, respectively, and the
.termihals 10 and 20 are projected downwardly through the .
porcelain casing 4 and connected to a power cord of
attachment plug. More particularly, such downward

20 projecting of the terminals 10 and 20 through the porcelain
casing-M, as shown in Fig. 3, is carried out in a manner
such-that'the terminals 10 and 20 are extendéd downwardly
via through-holes which are formed at a central region of

. the porcelain casing 4 so as to be opposite to and spaced

25 From‘each'othef'and the holding pawls 60, 62 and 61, 63 are
bent inwardly to be engaged'with the bottom surface of the
'porceiain casing 4 at_positidné aligned with the terminals

10 and 20, respectively.



~efswre a sufficient insulating di'stance between the termnals 10, 20 serving
as conductive neans and the heat 5 radi ati ng plate 6 whi ch human
fingers contact. Alsc, such a PTC heating device is generally required to
exhibit a sufficieft voltage-w thstanding property because voltage ratings
froma safety standards point of view, generally vary fromcountry to
country, as is 100v, 125v or -220v. 10 However, the conventi onal

heati ng devi ce above described, becauge the termnals 10 and 20 of the

el ectrode plates 1 and %P‘?é‘égg[%}&b@t&”b&gggﬁalh%% W s 60-63 of the

heat radiating plate 6, 1t 0_provi a satisftactory
vol t age- wi t hst andi ngraeting the fegpinaly. outmgrdlyepl oA 4nfRidei ¥h of the
power -cord or attacBpBite Bldgricichbeidsalatingl SistenadetlfdenPihRsi te to each

other is conventionally carried out by spot-welding; however, the welding
operation is highl ytﬂ”éﬁ‘ﬁ' 2J0n€0 a?ﬁH‘”d'Ygf ﬁ&ﬁ?ﬂf’“‘iﬂ‘é&%%@@“%‘?@ﬂ iE'\‘?eh‘;'a%
power cord Br attachagidting Wwlats 6 chivh hawEmetireydrs aohbacti.nAlde, of one of

he terminals, | di i hed by th i that th
ot her termnal_hi ndghet nErPEFG SHaTa To e oLy eb it githsbITH | €

conventional PTC heat$uffidianitceqlbapervithstartiing ipeeparsy drecdessevbbiagees,
excess current wll rgkﬁég{st AU s rBEy %E%e%}é}% _chﬁE{?][of‘t ﬁieel';ﬁh A&Rh11y

equilibrium to cause mage or abnornal heating o C t herm stor,
resulting in a firevary fRam|qopatry3go country, gs dEddivyol%yoft 2Z0¢h a def ect , .

one of the ebectrodgohdvdlr§Sthel S6nveKEIBHae HdRinPREUi®R asdveode plate 1 is
overcurrent {1 ows { BFGRAPEUGRC=ARG i PBIMELE Tlof ™ 20 s Bhown I n Fig. L
I s conventionally 38lectrode glateed &md Reafd psbxiniatd ta Hent act section 12 of
the el ectrode platepl, i ChaiSek 2Rt & ¢RE sk eddiBting plate 6, it
fails to provide a satisfactory voltage-withstanding
15 . property. Further, the connection of the power cord
or attachment plug to the terminals 10 and 20 opposite
to each other is conventionally carried out by
'spot¥uelding; however, the welding operation is
highiy troublesome and difficult because when the
20 power cord or attachment plug is to be connected to
the inside of one of the terminals, a welding rod is
toubhed by the other terminal, so that the other

terminal hinders the welding opsration.

25 . Also, in the conventional PTC heating device,
when the PTC thermistor deteriorates, excess current
will flow through the PTC thermistor, at thermal
equilibrium, to cause damage or abnormal heating of
the PTC thermistor, resulting in a fire or the like.

30 In order to avoid_subh a defect, one of.the electrode

' plates, for example the upper electrode plate 1 ,
is formed with a narrou section 11 which is adapted
to be fused when an bvercﬁrrent flous thérethruugh.
The narrow section 11, as shown in Fig. 1, is.conventionally

35 formed to be flush with a contact section 12 of the
electrode plate 1, which is contacted with the

electrode 30 of the ptc thermistor 3, and is interposed



el'eetrode 30 of the ptc thermistor 3, and is interposed -4- between the
contact section 12 and the termnal 10. However, since the narrow section
11 is fornmed flush.with the contact section 12 of the electrode 5
plate 1 as descri bed above, the entire narrow section 11 iis contacted with
the iasul ating plate 5 which is superposed on the electrode plate 1 as
shown i'n Fig. 2. I'n consequence heat which is generated at the narrow
section 11 due to the flow of an overcurgent through the 10 narrow
section 11 wll be radiated through the I1nsulating plate 5, thereby -
requi ri ng substant i abetneam thercanfiecth seeinnsttendrt 1termingle I0SUMVARY OF THE
| N\VENTI ON 15 The present invention has been nade with a vi ew to over com ng
the foregoing problens of the prior device. 20 is therefore
an object of the present HpyRYERt iS4RCY N MeFrew sgclr0 hbdei Fﬂj’“‘a%w ce which is
capabl e of positioni ppLsgheniBhnehes cont=ek esdctoste 1rzlat&.aeaaldctwdd| ng pawl s of a
heat radiating plate lq: a, manner t ePdepace&‘from each ot bott om
plate -

surface of @ 25 pbr @8 dHShT VBe edﬁgﬁlﬁﬁc%aré‘ﬂ'}"fslegpeoﬂtﬁo cause
the devi-ee to exhibi is sahtaftadtudty thel tresydatirtghplabeds ndgiph dgerty. It is

anot her object of thg Vﬁgger&t m]l ”EY:S”éleB@r:f E})(r;)agge.l "‘]s siAVige; g BTC heati ng

devi ce, wherein a narrow sectron of an e ate serving as a fusion
section may be fusedInsopsedvence heak wibeh igrgangeatad pkihernadweY ¢ hr ough

section 11 due to the flow of an overcurrent through the
10 narrow section 11 will be radiated through the insulating
plate 5, thereby requiring substantial time for the

narrow section 11to fuse.

SUMMARY OF THE INVENTION

15
The present invention has been made with a
vieu to overcoming the foregoing problems of the prior

device.

20 It is therefors an object of the present invention
' to provide a PTC heating device which is capable of
positioning terminals of electrode plates and holding
pauls of a heat radiating plate in a manner to be
spaced from each other on a bottom surface of a
A - 25 porcelain casing at a distance sufficient to cause the
' device to exhibit satisfactory voltage-withstanding
property.

It is another object of the present invention to
30 provide a PTC heating dev1ce, vherein a narrou section
of an electrode plate serving as a fusion section may be
fused in a short time when an overcurrent flows through

the narrou section..

35 It is still another object of the present invention
to provide a PTC heating device which is provided
with various mechanical means in relation to the



t he~narrow section. 35 “ It is still another object of the
present invention.-to provide a PTC heating device which is provided with

various nechanical ;nmeapns in relation to the provi si on of an overcurrent
fusion section at an el ectrode plate. According to the present invention
theresis 5 *  provided a PTC heating device conprising: a PTC

t herm stor havi ng ‘an upper electrode and-a |ower .el ectrode on its upper and
| ower surface respectively; an upper ‘ﬁnd a lower electrode plate conpri sing

a pair of plates betwepé?vel&l?%&i ?ﬂ gyemurrent f‘uﬂ;ﬁ g%)&g.g& koL, is vertically

I nt er posed; said upper € CO I TSt su stantlally

pl anar contact sectionelectrode @datesi t h sai d upper el ectrode of said PTC
therm stor, a substantially inverted L-shape portion extending at one end

t hereof 15 fromone side of said first cont act gectlon and lying in
the same plane as said firdecepdinatochin RESSSBEANVERLIANIERRESi ) as a first

term nal a degendi ng pgj ol fdedas pem mlﬁ@@esideecgﬂjrqs end of said
ext endi ng portlon sai shape extendin on 20
havi ng a- narrow secti orf Eg@Fﬂﬁ ogﬁagy@ EUr4PeRT gqlgg}t"iﬂﬁles% i on, said

| ower el ectrode plate ceotrpr:erselm:tamwoonﬁscopmaacandse.ooemlurﬂacengagerrent

wth said | ower el ect r%%%ﬁg%trlg?ani)'ZSET%prraﬁhsé ggugpglgﬂ\égﬁ?£§?§ cond

contact terminal dependin i Secon Section; a
casing of electrically domprdsing r/ypain of i plateabetigesn whial saiskess for med at

an upper Surfaﬁe ther egfrcagibrR®itondid WesticB) interposed; said

upper electrode plate comprising a first substantially
planar contact section in contact with said upper

-/ ' electrode of said PTC thermistor, a substantially
inverted L-shape portion extending at one end thereof

15 | from one side of said first contact section and lying
in the same plane as said first planar contact
section and having as a first terminal a depending
poftion at an end opposite said_one end of said extending
portion, said ioverted L-shape extending portion.

20 having a narrow section comprising an overcurrent
fusion section, said lower electrode plate
comprising a second contact section in engagement
with said lower electrode of said PTC thermistor
and having a second contact terminal depending from

25  said second contact section; a casing of electrically
insulating material having a first recess formed
.at an upper surface thereof and having first and
second through-holes, within which first recess,
said PTC thermistor and said upper and lower

30 electrode plates are received and through which first
and second through-holes said first and second terminals
of said upper and lower electrode plates, respectively,
project from said porcelain casing; an iﬁsulating
plate on said upper electrode plate; and a heat

35 radiating plate on said insulating plate for covering
said casing, and cooperating means on said inverted

L-shape portion of said first contact section and said



secend t hrough-holes, within which first recess, said PTC therm stor and
sai‘d upper and | ower 30 . el ectrode plates are received and through
which first and second:t hrough-'hol es said first and second term nals of
sai d upper and |ower el ectrode plates, respectively, project fromsaid

por cehdi n casi ng; ‘:an'insulating'plate on said upper electrode plate; and
a heat 35 radi ating plate on said insulating plate for covering said
casi ng, and cooperating nmeans on said-inverted L-shape portion of -said

first contact section and said -5A"¢asing for spacing a portion of said
narrow section of said . itasdingedrlsmidang sppddtion dfr esid aaskounsul ating pl ate

and fromsaid first recess,.w thin.which saj PTC t hernmi stor is.received. 5
It will thus be seen tha‘?eqttﬁ%n Ig'?CQ %\ggﬁvﬁgﬁé%degrﬁ%apﬁn%qr&&%% F%ﬁm &8t r ode
structure conprising a PiGulating gtate dmavFrap epixkfizstdrecass; witbinr odes

arranged on upper and Iomghsgiga@@s#%%grgggr i‘?dre%eimsd. pair of upper

and | ower el ectrode plates arrange tically I nterpose the PTC
t herni stor ther®between, and a procelain casing provided with a first

recess for receiving the el ert LQUE thus Wel Béch they ehe pTEEedeRRer and | ower
el ectrode 15 pl ates are ée ecti ;gllﬁ rggr ovided with term nals which

are positioned so as to BREPAEEGHTH 0 & R SFETURHTESITREFHTS | ed out
t hrough t he porcel ai n casiP1Q. thEpeidter mavdhs upper shddpeee elebtrugica

transverse central line Qlf_rar‘:&& Bgrﬁﬁggiarﬁdcftﬁjeggs&?aces thereof and a
10 pair of upper and lower electrode plates arranged
to vertically interpose the PTC thermistor |
therebetween, and a procelain casing provided
with a first recess for receiving the electrode
structure therein. The upper and lower electrode
15 plates are respectivély provided with terminals
which are positioned so as to be spaced from each
other and dounwardly led out through the porcelain
casing. The terminals ars staggered along a
transverse central line of the porcelain casing so
20 as to be separated from each other. The PTC
heating device also includes an insulating plate
. placed on a first recess formed surface of the

porcelain casing in a manner to be arranged on the

30

35



20 - © as to be separated from each dt her. The PTC heating device al so
i ncl udes an insulating plate placed d6n a first recess forned surface of the

porcelain casing in a ymanner td be arranged on the 25 30 35 -6- upper
el ectrode plate-and a.heat radiating plate arranged on the insulating plate
I n awanner to cover the porcelain casing. The heat radiating plate is

provi ded at flanges thereof with a plurality of holding pawis which are
bent on 5 a bottom surface of the porcelain casing for securely nounting
the heat radiating plate with respect to the porcel ain casing therethrough.
The holding pawls are bent at positions apa® fromthe termnals of the

upper and | ower el ectrode plate xt endi ng downwqrd fromthe 10 porcel ain
et g BRI EF DABERFPPLeRFERe e RPRS MRLs S0 AL d1LAg6 BETERER nany
of the attendanioRqyani Agetating PEaRECEEY rdhheR! tOcdldd the DbERCE1in
appreci ated as the sane becones better understood by 15 reference to the

fol | owi ng det ai leatsigscr i Pié dreatheadiatbnglglate 0sCcproweriddontWrLingde
acconpanying drawings in which like reference nunerals designate |ike or
correspondi ng pditerechr BhghcutPluppdi &y ref fiqlding| pawks édjichdanepherbheait i ve
vi ew showi ng a 20 conventi o aIe P}C gati nga, devi G814 Fi Gp 2 iesua ZECt i onal
vi ew of the conventional E% R KSR TE AW § W’ﬁ‘%h oﬁ'al’stg tfe¥eof shown
Iin Fig. 1 are mounting the heat radiating plate with respect to the

porcelain casing therethrough. The holding pawls are bent

at positions apart from the terminals of the upper and

lower electrode plates extending downwardly from the

porcelain casing.

BRIEF DESCRIPTION OF THE DRAWINGS

These and ofher objects and many of the attendant
advantages.of.the present invention willfbe readily
appreciated és the same becomes better understood by

15 preference to the following detailed description when
cbnsidered in connection with the accompanying drawings in
which like reference numerals designate like or
'correspondiﬁg parts thfoughout; wherein:

Fig. 1iis an exploded_perspective view.shoﬁing a

20 conventional PTC heating device;

Fig. 2 is a sectional view of the conventional PTC
heating device into-which parts thereof shown in Fig. 1 are
assémbled; o

Fig. 3 is a bottom view of the conventional PTC

25'heating device into which the parts thepéof shown in Fig. 1
_are.aésembledj 1 ' . .

Fig;'u ié an exploded persbective view of a PTC



assenbled; Fig. 3 is a bottomview of the conventjonal PTC 25 heating
device into which.the parts thereof shown in Fig. 1 are-assenbled; Fig.

4i s an expl oded perspective view of a PTC -7- heating device according
to a first enmbodi nent.of the present invention; Fig. 5 is a schematic
perspective view of- the PTC heating device according to the first
enbodi-nment, into 5 which parts thereof shown in Fig. 4 are assenbled; Fig.
6 is an enlarged vertical sectional view of the PTC heating device
according to the first enbodi ment, taken on a plane indicated in Fig. 5 by
aline AAA, Fig. 7 is a bottomview of the PTC heating device 10 according
to the first enbodinent; Fig. 8 is a schematic enl arged perspective view of
the PTC heating device according to the-first enbodi nent, wherein an
insulating plate and a heat radiating plate are renoved and an upper

el ectrode pl dreatiisesdgyics: eacerding te5a Hidistee@bodimesitngf e clarity of

illustration. Fia..9.1s an _enlarged vertical sectional view of the PTC
heat i ng deviége§%38r1|7ﬁf Eggthe first enbodi ment, taken on a pl ane

indicated in Fig. rbgbhys as bneciemdtiki ferdfctivesvidie oreknéimreshi p bet ween
current and 20 fusing tinme of a narrow section, conparing the PTC. heating
devi ce accor digafing derice pseordineditaetbe \firs tt pobeddiments i Bl PTC heating

e e e By s e € R AP IR, W S lodbblahoat | na devi ce
Fig. 6 is an enlarged vertical sectional view of the
PTC heating device according to the first embodiment, taken
on a plane indicated in Fig. 5 by a line A-A;
Fig. 7 is a bottom view of the PTC heating device
10 according to the first embodiment;
Fig. 8 is a schematic enlarged perspective view of the
PTC heating device according to the first embodiment,
wherein an insulating plate and a heat radiating plate are
removed and an upper electrode pléte is separated from a
15 porcelain casing f'of clarity of illustration.
- Fig..9-is an enlarged vertical sectional view of the
PTC heating:dévice according to fhe first embodiﬁent, taken
on a plane indicated in Fig. 5 by a line B-B;
' \V/:- } Fig. 10 shows the relationship between current and
20 fusing time of _a. narrow section, comparing the PTC.
heating deviceiaccording to the first embodiment with the
conventional PTC heating device; |
Fig. 11 is an exploded perspective view of a PTC a
‘heating device according to é second embodiment of the
25_,pbesent inventionﬁ |
Fig. 12 is é schematic enlarged perépective view .
showing a_botfom surface of the PTC heating dévicel

according to the second embodiment,  into which parts therof



25 present invention; Fig. 12 is a schematic enl arged perspective view
showi ng a bottom surface of the PTC heating device according to-the second
enbodi ment, into which: parts therof shown in Fig. 11 are assenbl ed; and
Fig. 13 is a circurt diagramshowi ng an electric circuit of the PTC heating
devi ¢ef agcording to the second enbodinment. 5 = - DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Now, a PTC heating device according to the
present invention will be described hereinafter with reference to Figs. 4
to 13. Figs. 4 to 10 illustrate a PTC heating device 10 according to a
first enbodi nent of the present invention. A PTC heating device of the
illTustrated enbodiment is adapted to be used fgr an electronic nosquito
destroyer. The PTC heating device of the illustrated enbodi nment- i ncl udes a
PTC therm stor 38hAVRhLD égigehé\]ma??l gagpgmbled;sand formed into a disc-1ike
shape and has upper a]fgflg‘lr g\gerisegegtrr_codi%siﬁgfégﬁe%mp{nov|ageglgg Mpper and

| ower surfaces there peCt I VErTy- rng tevi ce al'so i ncl udes
upper and .l over @igehiodsT Rt 89c Inéding leiied fécordidipduet the sadod al
such as..stainless steel or the like 20 and arranged to vertically interpose
the PTC t her m st emb8dimentebet ween as shown in Fig. 6. An el ectrode
structure conprising the electrode plates 1 and 2 and PTC therm stor 3
assenbl ed as descri beRERAIAFD DESCRERTION] OFn THEf PREFERRED> EMBADIMENTESd at a
porcel ain casing 4 fornmed of heat - 25 resistant |nsulati mat eri.al such
B alumina or the |iKiSWy @ FAC NPRLARS Fevd canBoarTRIRE Pné appEr=itect rode
plate 1

invention will be described hereinafter with reference to
Figs. 4 to 13.
— ' Figs. 4 to 10 illustrate a PTC heating device
10 according to a first embodiment of the present invention.
A PTC heating device of the illustrated embodiment is
adapted_to be used for an electronic mosquito destroyer.
The PTC heating device of the illustrated embodiment
includes a PTC thermiétor 3 which, as shown in Fig. 4, is
_15 formed into a disc-like shape and has upper and lower
electrodes 30 and 31 provided on upper aﬁd lower surfaces
:thereof, respectively. The PTC heating device also
includes upper and lower electrode plates .1 and 2 formed of
o/ a conductive material such as stainless steel or the like
20 apd arranged to vertically interpose the PTC thermistor 3
thérebetWeen as shown in Fig. 6. An electrode structure
comprising the electrode plates 1 and 2 and PTC thermistor
3 assembled as_described above is received in a first
recess up-formed atha_pordelain casing uzformed of a heat-
25 besistgnt insulating material such as.aluminé or the like.

In the jillustrated embodiment, the .upper electrode plate 1



is provided with a termnal 10, which is integrally formed at one side end

t hereof to extend.downwardly therefrom whereas the |ower el ectrode plate.
2 is provided with,a termnal 20 which is integrally 5 f ormed
to extend downwardky therefromand arranged at a position opposite to and
spaced- fromthe-term nal 10. Correspondingly, the porcelain casing 4 is
formed with a pair ‘of through-holes 44_and 42 which are offset relative to
a transverse 10 central Tine (i ndi cated by dash and dot |ine X
in Fig. 7) of the por cel%@r@weﬁgﬂ&hs@) tggminglptD,s gakcldis rigkeenadAy ot her and-

out of alignment with thesGRAtdtabnd isfe @ART EHREYOA Qoté)&eﬁtﬂlda&n@dﬂdlﬁhow ng of
Fig. 3. Thus, when the eh‘l ectrode 1 and 2 .are

received in the porcelai HF'EE5THy 4 %1‘955%? Be 1RMER eﬁﬁ%‘rﬁ?& RIgLe o dPor 3, the -

termnals 10 and 20 are projided edtidewbswiiday 20i shicheid Iinmglallwl es 41 and
42 fromt hesporcel ain caﬁjer(r[)\ng{jzlto ?xéeﬁﬁ JRRNSEa e rlaf’xen% §§1 @p qof f set

relative 20 ransverse ce aced from
each-ot her a suitabl e di 8t @&mesitis ophosktsi bo Iihg SP?CBQ'W@O@'M)eheat i ng device

of the i-tlustrated enmbodigmnRhapl80 iCBEISHIBRAINALY NEHE pe1dfihate 5 25
which is formed of a suit E! eallansu atlnEI"g?J 121%%1 su?dras mia or the like

and positioned above theCa@fipers éPe@RrF‘B‘EIé"’-fSFa% gayr gfdthrodelnholesi ating plate

6 which is forned of a n@{ ehbdalz DRMWHNGra oFPddts beldtaty toherirahswaduct i vity
such as stalaless 30

plate 5 in d°manner to cBYEFat %“50¢8g+%%§g§§;?%%9 dfﬁgoﬁi‘gt?e 'nsulating

in Fig. 7) of the porcelain casing 4 so as to be
spaced from each othef and out of alignment with
the central -line contrary to the hrior art
showing of Fig. 3. Thus, when the electrode
18 plates 1 and 2 are received in the porcelain casing
4 together with the PTC thermistor 3, the
terhinals 10 and 20 are projected downwardly via the
‘through-holes 41 and 42 from the porcelain casing’
4 in the manner described, that is, offset relative
20 to the transverse central line X and spaced from

each other a suitable distance, as shown in Fig. 7.

The PTC heating device of the illustrated
_ embodiment also includes an insulating plate 5 '
_ 25 which is formed of a suitable insulating material
N such as mica or the like and positioned above the
upper electrode plate 1 and a heat radiating
plate G_Uhich is formed of a material having a
satisfactory thermal conductivity such as stainless
30 ' steel and arranged. above the insulating plate 5 in
a manner'to cover the porcelain casing 4. The heat
adlatlng plate 6 is prov1ded at each of 1ts
sides with flanges each having a palr of holdlng '
_ pawls 60,61 and 62, 63 (see Fig. 7) integrally
35 ~ formed so as to extend downwardly therefrom.
The holding pawls 60-63 are sach adapted to be bent



radiFating plate 6 is provided at each of its sides with flanges each having
a pair of holding.pawls 60,61 and 62, 63 (see Fig. 7) integrally 35

formed so as to extend:downwardly therefrom The holding pawl s 60-63 are
each adapted to be ‘bent -10- inwardly on a bottom surface of the
porcehdin casing 4,°to thereby securely hold the heat radiating plate 6
with respect to the porcelain casing 4 through the paw s 60-63, when the
plate 6 is positioned with respect 5 _;5_ to the casing 4. Also, the
hol ding pawl s are each forned so as to Be positioned spaced fromthe
terminals 10 and 20, iByarglydhedotian raugfans of FhsrRRACGEAMUERRI®0e i nsul ati on
bet ween the paw s and, tftethardby Nddctirdlie Roldighg | Heae fadistHgCpIstd to the
casing 4. 10 mEor-.t hi?s)sé)gu][’pﬁ%sg as srl%mm in.Fi 9 7 th\e,\;fyé' awl-s 61 and
62 are arranged at nPd% FEOPEF Ss T'8? PPRECIAIARGELRD 4 FFoHER WE8h t he _
termnals 10 and 20 phvlss60E3ylser6Bhamlatd taie qusdtviated wdithamgspset e corners
of the flanges nost dj Nt Js t ep{d na el TC heati ng
devi ce of thg iIIust?’gte %Er‘%'bgirunﬁan?i%d%n%%rbg%%gaé&&gg%ﬁ Egc(ﬁ:above may. be
recei vee-i n upper anficTmefeso AenbR ibagPesisianednspaced AReP, thehi ch are adapt ed

to be fitted into eagbriinB®s 10l Shc? 20RULCHiSHaABe? Qurficient Bhat the heat
radiating plate 6 nma

upper arnoring case. g??bf'e’.'fj(ﬁai( q%ﬁgiieg%rﬁg"fﬁgg‘%{)%f“‘?%ﬁ JaganLTergg‘%Jtt %?(Trr;[ Pﬁe
arnoring case or an aeétrdehbienheplthg pkatevs risesecuted Mo digreasitg 4ase, which
power cord Oliﬂat t aCththhis purpose, as shown in Fig. 7, the pawls 61 and 62
are arranged at middle positions of the flange to lie
between the terminals 10 and 20 whilst pawls 60 and 63
\~/ ' are provided at opposite corners of the flanges
most distant from terminals 10 and 20.
15
. The PTC heating device of the illustrated embodiment
constructed as described above may be received in upper
and lower armbring cases (not shown), which are
adapted to be fitted into each other, in a manner such
20 ‘that the heat radiating plate 6 may be exposed at a
" central portion thersof from the upper armoring case.
In this instahce, a powser cord is led out from the
armoring case or an attachment plug is mounted
on the armoring case, which pouwer cord or attachment
25 plug may then be connected to an inside of each
of the terminals 10 and 20, projecting dounwardly
from the porcelain casing 4, by spot welding. Such
cannection is made by welding electric wires of
the power cord or attachment plug to the terminals
30 10 and 20. The PTC heating device of the illustrated -
. embodiment facilitates the connection operation because
the terminals 10 and 20 are offset-and spa@ed from
‘each other as described; a distanba.sﬂfficieht to
facilitate the welding opeiétion by avoiding hindrance -
35 of one of the terminals against a welding operation |

on the other terminal when using a welding rod.



25 - plug may then be connected to an inside of each of the terminals
10 and 20, projecting downwardly fromthe porcelain casing 4, by spot

wel di ng. Such connection is matde by welding electric wires of the power
cord or attachnent -plug to the termnals 30 10 and 20. The PTC
heat ieg devi ce of the illustrated enbodi ment facilitates the connection
operation because. the termnals 10 and 20 are offset and spaced from each
ot her as described, -a distance suffitilent to facilitate t he ‘wel di ng

operation by avoi di N§h 1&@5&!}%§ecﬁémbodlment %u@rlferﬁiité IBSnJi%@n&ufna' s against a
weldlng operation on thé other termnal when usin --11-

The illustrated enbodhfdrddingueayer GoeS Befhenpatt ’-‘?ng%H&ﬁ Bi ?ﬁj’ gaV\A s 60-63
of the heat radiati n@tHio%ﬁ.ﬁuﬁmaéuﬂf‘(iﬁiént(del%lﬂéﬁdeclf‘Edmi Ityia dieshirde fromthe

termnals 10 and 20 more. so that .
el ectrical irsul ati oaHnﬁf@S%@ SHP'BG? e'H"'bng%oé'ﬁ’t eat %’% ating plate 6
and the ternbnal s 10 sdextr26al Sus&iﬂuomm@nr@prwmdahﬂtwm &he dwefuat e

creeping between the ghalidnd A0tk dend tha! ithinalE¥g aniN.l | Sus rat ed
xce t.

enbodi neat exhibits e I nsul at1 ng and vol t age-wi t hst andi ng
properties suffici enterr#oeagy ahq)ﬁl%eus\/enta&gegaﬁ?r B%28PdA% in different
countri es such as 10QuddbAveies p2d/c i thpRRERGRIsl OWRGs phet T ode plat es 1

and 2 15 incly on t segtions nd 21 ge with the
upper and | ower el ectlgg‘df& %‘iﬁcﬁﬂ%"dﬂfe’?ﬁ ef‘%‘ﬁ”%‘?@’ﬁ%i\% f’%s'ﬁg Pespect i vel y.
In the illustdated erahodjmalga-uwﬁtandﬂr@cprmctlmsﬁﬂfl@ienihéot ower

operation at voltages prevalent in different countriss

such as 100v 125v or 220v.

The upper and lower electrode plates 1 and 2

15 include contact sections 12 and 21 which engage with
the upper and lower electrodes 30 and 31 of the PTC
thermistor 3, respectiveiy. In the illustrated
embodiment, the contact section 21 of the lower
electrode plate 2 positioned under the PTC thermistor

20 3 is curved upwardly to exhibi£ elasticity, so that
the holding of the porcelain casing 4 by means of the
holding pauls 60-63 of the heat radiating plate
6 may bs carried out while tightly contacting the
electrodes 30 and 31 of the PTC thermistor 3 with the

25 contact sections 12 and 21. Contact section 12 has a
substantially inverted L-shaped portion 500 (best seen
in Fig 1, 4,8 and 11) which extends at one end thereof
from one side of contact section 12. Portion 500
includes ‘a narrow section which intercbnnects the

30 . terminal 10 and the contact plate section 12 and acts
as an excessive current fusion section. In the
illustrated embodlment the narrou sectlon 11 has a
concavely curved downwardly curved portion illustrated
in Figs. 3 and 8 as a substantially-middle portion

35 100, so as to be spaced from the'insulating plate 5

positioned thereon, as shown in Fig. 9. The



el eCtyode plate 2 positioned under the PTC therm stor 20 3 is curved
upwardly to exhibit elasticity, so that the holding of the porcel ain casing
4 by neans of the heoldicng pawl s° 60-63 of the heat radiating plate 6 may be
carried out while tightly contacting the el ectrodes 30 and 31 of:- the PTC
thermdstor 3 with the 25 contact sections 12 and 21. Contact
section 12 has a substantially inverte_qzl__-shaped portion 500 (best seen in
Fig 1, 4,8 and 11) which extends at one end thereof from one side of
contact section 12. dowpywardhy sugvedeprtios Wthaf r@w 8arrokon whi ch

interconnects the 3Qgction 11:ti%raa' bd 43 80debB O A€ bedtingt foci8E PN 12
and acts as an excessive current fusion section. Ln e illustrated S

. , th
enbodi ment, the nar rfé‘ﬁf“%%@f"i?fh”&%%é%’ffécﬁtﬂﬂ?ﬂ@? Prcthey Bergdtihar di y curved
portion illustrated dagifd gSproximdtd Bhéiend cfUbRE asite adfl yharicdeirg portion. 35
100, so as tq be spaced f.rom t.he i.nsul.atin | at i tioned thereon, as
shown tn Fig3 o Thaor meipfRtriff o BReiRy' BohRel e Rt Snammdti | o' hart on
section 11 is adapt édand the insubaticd plata wheoothe PECdesti® deviced at an

upper surface porti ¢ i hbhdi RS 9s 4PL8] MBh&, t he end of one
side of the casing 4, gﬁe Efﬂﬁ;&%ﬁéﬁ@% aﬁ%i'ﬂan%sarg gé(él_ng %‘et ween the PTC
Heny

therm stor 3 and t h&onptyeiionaigmficentinesha He&E| TReUERSH ce of the
illustrated enbodi mempl tHe hén‘d:&esect&ﬁ?mcﬂﬂ%brﬂﬁehgfbe%baﬁ tRé HurVes hor t ens

e I Lot e ! hork 5, 081 02258 e el SRtz 2R WgROAIY U Ve
decr easi ng heat r adidecreasihy deat mdbativowfsmc the matiou eedtion 11 to the
insulating plate 5. In the illustrated émbddiment, the
\ i upper electrode plate 1 is formed by punching a stainless
steel sheet such as an SUS 304 sheet having a thickness of,
15 for example, about 0.1 mm. determined by the required
thickness of the narrow section 11, to form a sheet of-
a predetermined pattern, whereafter the required
bending or plastic working of the thus punched sheet

is carried out so that the contact section 12, terminal 10 and
- 20

25



Fnsulating plate 5. In the illustrated enbodi nent, the upper el ectrode
plate 1 is formed, by punching a stainless steel sheet such as an SUS 304
sheet having a thlqkness of , 15 for exanple, about 0.1 mm determ ned
by the required.thickness of t he narrow section 11, to forma sheet of a
predaferm ned pattern, whereafter the required bendlng or plastic working
of the thus punched sheet is carried out-ﬁp that the contact section 12,

termnal 10 and * 20 [rOow 2 e substantlally
the sane thi cRAESY sﬁﬁ?f’ﬂ%ru maynﬁ Isluu @%&Qngﬁéld ”Jr%gl)ﬁ"t t he narrow
section 11 haghfcriedsl Ofumiteu, QnZ&dTHMa@ﬂ-atﬂae suusotﬁ@heaecttm 100 is
curved downwardly about 0.3 nm away 5 fromthe upper surface of the narrow

sect | ondlliL hlg‘owl@eshm hbapet atidbhspf phsartnBesS dis-r 8RS Y ti e
r r t 11
equire or Sgﬁgbn@ rp%OW%% @ngﬁ rt\Pedb owma% guglﬁ&?t td‘l% lfanOVZ.v&fy an

overcurrent, ar i ea i ng ev ce o reSent invéntion

const ruct ecb agrdd mes.@baﬂaeﬁkfad:mue the hirrph eectdoy dhd | onal PTC heati ng devi ce,
wherein reference characters L1 and L2 respectively designate a curved line
showi ng.the rel at iRgshilp hawgeshectriatdonahip MASFAG™ (TURESPS #ME PTC heat i ng

oo O e+ hEE B OR WheREAIP sEEL AN A5 B PP FuRANagTPT ANd 15

fusing tinme i nventlona evi ce wll readily be
under stood fregRhw ¢ hhadverdndpént h&owmgcwhéemc intensity, the fusing

time tmin the PTC heating device accor di ng to the present invention is
shorter than hkating) delvdce ool diei pneser®TEnvention constructed as :
10 described above with the conventional PTC heating device,
.whet-ein reference characters L1 and L2 réspectively designate a curved
line showing the relationship between cﬁrrent and fusing
time in the PTC heating device of the present invention and
- the relatlonshlp between current and
15 fusing time in the conventional PTC heating device.
It will readily be understood from Fig. 10
_ that, under the same current intensity, the fusing time tm
in the PTC heating device according to the present
invention is shorter than that in the cqnventional PTC
20 heating deviee. Now, supposing that a current of, for
example,'ﬂ.6 amps flows through the nerrow section, the
fusing time.tm of the narrow section in the conventional
PTC heafing device is about 0.6 seconds, while the fusing
time tm of the narrow section in the PTC heating device
25 according to the present invention is about 0.3 seconds, .
and therefore, may be shortened by about half of the fusing
time in the conventional PTC heating device. Further, at

the same fusing time tm, current intensity required for the



20 -heati ng device. Now, supposing that a current of, for exanple, 4.6 anps
flows through the.narrow section, the fusing time tmof the narrow section
in the conventional PTC heating device is about 0.6 seconds, while the
fusing time tmof :the narrow sectiafgin the PTC heating device 25
accorging to the present invention is about 0.3 seconds, and therefore, nmay
be short ened rarraosectiainf tof bé udedsiingthe PFCI hedthimgcdavied | onal PTC

heati ng devi ce. FHrit her, at the sanme fusi n%;)oti me tm current intensity

required for 3ETINE 1% WRE PEIFTECIPYRR tiPhd st IRRPESAdL e #PETheat i ng
devi ce accor dj {0 ahgst A€ Rnparsd diReRhL O 4 schgee&gﬁegaggfgél t 0.6 anps as

conpared with that in the conventional PTC heatin urthernore, it
wi Il readily Heatindedeticed SFértharmoge, 10: whHal kdmiiignge wideratbadi on of
the fusing_tinme tmin relation to variation of the fusing current intensity

in the PTCChd9h§i8ei®dhatcbheiinggseoot argasiemtof, fhenfuwing $imar r over
than that in C t i onal K t] eVl : Further, in the
illustrated ettr?ﬂg'gi ?rg%%}%nhggu‘ﬁ%%rgteﬁgc{)g%@% [Y)‘P%F%g %?‘rggnghiorb\gnenls%gﬁ gs. 4

and 8, i-s pra dee PI¢ heatlingSdeviRlenhoésoimmig! toeows pedendi ch i s concavel y
formed by outwardly expanding a substantially m ddle portion of the
terminal 10. IRyentéemiis oerpewentdgs toat fay the ¢anvengipyal BYCf or exanpl e,
pt ess workin 'ea-EQ% i+| strat ed enbodi nent constructed in this manner

provi des the &rm nalc ‘IO W th sati sfact ory nmechani cal strength by neans of

the enbossmd rei nkar IR NENNEROS 1105t Wt d £ etbb@iMhdik ,t BRe N@ggeW Section 11
to have a small width suitable for overcurrent fusion. 20 As shown_ in

Fig. 4, the tdestreade J0ade Lheas @®hepn in Figs. 4 and 8, is provided with
_ a first reinforcement means 101 which is concavely formed'by
~ outwardl& expanding a substantially middle porfion of the
terminal 10. The reinforcement means 101 may be formed by,

15 for examplg, press working. The\illUStrated embodiment
constructed in this manner provides the terminal ;O with
satisfactory mechanical étrehgth by means of the embossed reinforcement
means 101 while allowing the narrow section 11 to have a
small width suitabie for overcurrent fusion.

20 As shown in Fig. 4, the_terminél 20 of the lower
electrddé plate Zlmay be likewise provided with a similar
reinforcement means 201 to permit the terminal to exhibit

\y/ good.mechanical strength therethrbugh.

In addition, the PTC heating device of the illustrated
25 embodiment, as éhown in Figs. 4 and 8, may be constbucted

in such a manner that the terminal 10 is formed at an uppep"

portion thereof with a second reinforcement means which



el eetrode plate 2 may be |ikewi se provided with a sinilar reinforcenent
means 201 to perm,t the termnal to exhibit good nechani-cal strength
theret hrough. In addition, the PTC heating device of the illustrated 25
enbodi ment, as shown i.h Figs. 4 and 8, may be constructed in such a nanner
that y£he termnal 10 is forned at an upper portion thereof with a second

rei nforcenent neans, which -15- serves to prevent, - ext er nal
force applied to the termnal 10 during assenbly of the PTC
heati ng devi ce, frombeing transmtted to the narrow

section 11. Such construction effectively prevents 5 the narrow section
11 of |l ess mechanical strength from bei ng damaged by such . external force.
In the illustrated embodi nent, the second!¥ei nforcement neans conprises a

hori zont-al reinforcepent nenber. 102 forge duct i rial and
connected to t¥é&VNEr rOWTY®8&etion 11 an’ég%r%ver |8§éa11 ref ﬁg%)#%ferqr:ent nmenber

103 fornmed of %&QBQHH&NQQ”&&EIA@'.asi%@nﬁl:l()onneCt edr beievpeo héxrimgr i zont al
menber 102 and the term nal 10. shown in Fig. 9, the horizontal

rei nforcenent dewiioes 102 is adapt ed tof‘b@mmﬁti@epéswﬂﬁéttﬂéew diheupper fl at
Verti cal rei nFEENoRES HAMAL - 1030 BRGLAP FIEEH VALY S RPSigh. hol e
41 formed & Ui GAPLOW dhetidhC1IRIOESs %%@cé@%ﬁ@ﬁg@ﬁcﬂonﬁonvem ently
made of the same material as the el ectrode plate. Further, in the
PTC heating debeing démagesi by lsusit r ateet eendbdiarest. Bs mmmmiatgg. 4 and
8, the upper electrode plate 1 is prqvided on an outer periphery thereof
OppOSIte ‘embodiment, the second reinforcement means comBrlsgg a
_ horizontal reinforcement member 102 formed of a conductive
A material and connected to the narrow
10 section 11 and a vertical reinforcement member 103 formed
"of a conductive material and connected between the
horizontal member 102 and the terminal 10. As shown in
Fig. 9, the horizontal réinfdrcement member 102 is adapted
'to be ihterposed between an upper flat surface 6f the
15 porce;aiﬁ casing 4 and the insulating plate 5 and the
vertiqai reinforcement member 103 is.éngagedly fitted in
- the through;hoie 41 formed at the.Casing 4.' The members
102 and 1Q3anzead1 conveniently made of the same material
as the electrode plate.. |
- 20 Further, in the PTC heating device oflthe illustrated
embodimeﬁt; és shown in'Figs% 4 and 8, the upper electrode
plate 1 is provided on an outer periphery thereof opposite
to the terminal 10 with a downwardly bgnt portion 104. The
dqwnwardly'bent pbrtion 104 of the.eleCtrqde plate 1 is
- 25 positioﬁed.in'a third receés 44 formed at'the upper surface
: offthg porcelain casing 4, to thereb&'prevent the contact
.seCtipn-lé of the upper electrode plate 1 from being moved

on the'PTC thermistor 3 when the narrow section 11 of the



to the termnal 10 with a dowwardly bent portion 104. The downwardly bent
portion 104 of the electrode plate 1 is 25 positioned in a third recess 44
formed at the uppéer, surface of “the porcelain casing 4, to thereby prevent
the contact sectiom 12" of the upper electrode plate 1 from bei ng noved on
the RIC{herm stor -3 when the narrow section 11 of the -16- upper
electrbde plate 1 i's fused due to the flow of an overcurrent therethrough
to separate the contact section 12 fromthe termnal 10. Thus, such
construction effectively prevents the contact section 12 fromelectrically
5 contacting with a fused end portion of the termnal 10 after the fusion
of the narrow section 11. Figs. 11 and 12 fU6rustrate a PTC heating device
according to a second enbodi mrent of the present invention. A PTC heating
devi ce of the iuppest edeetireddhadiavent iscfusieb du@ 4n therflow eft ahusi on

detecting circuit 7 for detecting fusion of a narrow section 11 of an upper
el ectrode pl at é@rﬁﬁ@r?ﬁtawwgm‘sen?? SERaRteetBE FOREAGY E§FELIN |

connect ed bet we o Q%euggglflirg%let toéogggg% 95%%1 %%qs@r{l n eéqg%%ggghpl ate 2

t hrough..a | ead-out term na ectrode plate

term nal of thepdemitsebBEt éaitkdtl aketion afe deoar ehedtridaany The upper
el ectrode plate 1 is provided at a periphery portion of a contact section
12 thereof whthcentasddnguwiterarifiugied] end|perijondeft the overmimedmitfal 10,

which termnal 105 is downwardly led out via a 20 through-hole 45, which is
formed at a por¥eteh ﬁhﬁag??ifqhgﬁ<§ nHQQT%Wiﬁﬁcﬁﬁontﬁi'casing 4. The

above descr i bed overgyerent Lupign14RhEERLA0 &ivitlhbatide daRRCt ed between

the | ead-out term nal term na the | ower
according to a second embodiment of the present invention.

— " A PTC heating device of the illustrated embodiment includes
10 an overcurrent fusion detecting circuit 7 for detecting
fusion of a narrow section 11 of an upper electrode plate 1
due to an overcurrent, which detecting circuit 7 is
connected between the upper electrode'pléte 1 and a lower
electfode plate 2 through a lead-out terminal of the upper
15 electrode plate 1 and a terminal of the lower electrode
pléte 2, as described later. The uppér electrode plate 1
'is provided at a periphery portion of a contact section 12
thereof with a iead{out terminal 105.independent’from a
-/ terminal 10, which terminal 105 is ddwnwardly led out via a
| 20 through-hole 45, which is formed at a porcelain casing 4,
to an exterior of the casing 4. The abovefdescribed
overcurrent fusion detecting circuit 7 is connected between
thellead-out terminal 105 and a térmiﬁal 20 of the lower
eleqtrdde plate 2. _In tpe illustrafed embodiment, the
25 detecting circuit-?fié:iﬁthe form'&f éllémp circuit
comprising a resistor 70 and a neon.lamp:71. The

- connection of the detecting circuit 7 to the lead-out



eéleetrode plate 2. In the illustrated enbodi ment, the 25 detecting circuit
71is inthe formof a lanp circuit conprising a resistor 70 and a neon .
| anp 71. The connegtion of the'detecting circuit 7 to the |ead-out -17-
terminal 105 and term.hal 20 is desirably carried out using a suitable

met hag” whi ch provides the connection with high reliability and a good

heat -resi stant property, .such as spot vveI ding or the l'ike. 5 Reference .
nuneral 8 designates a | ead wire whiclf'¥s connect ed to the ternminal 20 of

the el ectrode plat ete%mf%lsm anelf&mgnaqrzd he Aéskﬁabwdcme@ J&Qaésiﬁ'@3| st ant
i nsul ating coating applied thereon and reference nuneral. 9\/\]‘ @
¥ 9 s

i ndi cates a | ead wid suktahle rethed which gaevifes £hg, C‘WTP‘EWC'P%H

connected to the tqrémaﬁlﬂp #HH 4 ecereatiredistphttpropelty, saah uel di ng. The
remai ning part of th 1:PT heatl nﬁ] d?yl ce 15 shown in Figs. 11 and 12
may be constructed FA?*S hEFat 18y 1% sane manner as that shown in Figs.
4 to 10. ThesPTC heating deV| ce shown in Figs. 11 and 12 may have such an

electric circuit as sh E‘Eht!:e gume}gl BTBSS %g?tes a ﬁaﬂ%ﬁ:’e'mmﬁi g 13 15

constructed in a manner to apply a volta

power sup to a PTC
thermistor 3 througtPnnaetadate die steeningd Q"ﬁc‘t‘h%glﬁraﬁiﬁ Gség%@r?%nt f usi on

section on the sidegpft ddIQinpRR" tid Qi}llé afe Halsaé ‘heét-&:&dist@ﬂtthe side of the
| ower el ectrode plaje i:aiithere

p g volta e power
supply P across thet™HEHRE R 'aqagpieﬁa mﬁ%tar'ﬂ e?ﬁ’éerﬁ‘@ F?]er%{] fEsi on
detecting cijguit T7iruttateanat e wirkssin lahdoPEHE lead wire 8, which '

lead wire 9 is connected to the terminal 10 of the
electrode plate 1 by spot welding.

The remaining part of the PTC heating device
15 shouwn in Figs. 11 and 12 may be constructed in
substantially the same manner as that shoun in Figs. 4 to 10.

The PTC heating device shown in Figs. 11 and 12 may

have such an electric circuit as shown in Fig. 13. The

20 circuit of Fig. 13 is constructed in a manner to apply
a voltage of d power supply P to a PTC thefmistor 3 through
the narrow section 11 acting as an overcurrent fusion - _
section on the side of the upper electrode plate 1 and, on
the side of the lower electrode plate 2, thereby applying

25 the voltage of the power supply P across the PTC

- thermistor 3 and connecting the overcurrent fusion

detecting circuit 7 between terminals of .the PTC
thermistor 3 as shown in Figs. 11 and 13. Accordingly, the
voltage applied to the PTC thermistor 3 is also

30 applied to the overcurrent fusion detecting circuit 7
to light the neon lamp 71 when the narrow section 11
is 1otact. On the other hand, uhen the narrow section 11
is fused due to the flow of an overcurrent therethrough,
the voltage of the puwer supply will not be applied

35 to the PTC thermistor 3 nor to the overcurrent fusion
detecting circuit 7 resulting in the extinguishing
of the light from the_nenn lamp 71. Thus, the overcurrent



t herqni stor 3 as shown in Figs. 11 and. 13. Accordingly, the voltage applied
to the PTC thermstor 3 is also 30 applied to the overcurrent fusion
detecting circuit 7 to. light the neon lanp 71 when the narrow section. 11 is
intact. On the other hand, when the narrow section 11 is fused due to the
fl owsgt an over c'urrent ‘therethrough, the vol t age of the power supply wll
not be applied 35° to the PTC thermistor 3 nor to the overcurrent _
fusion detecting circuit 7.resultinmdBrn.the extinguishing of the light from

the neon |anp 71. ThuSontd¥e tAY HaBkh 8BEtion iélaé%teﬂ duderdiahgow section is:
detected due to the,in OJperatl on of the neon 71 gﬂ% Further the
S

i|lustrated enbodi mbfOPEERLigRGS th2 qeam Jeap ot HiRt ed t hat
t hel ead-out term nailﬂ.@ﬁra&dpérmodmw as descrlbecatabbm teordoact section 12

of the el ectrode p! génstru }q'h %\%1% é{—ou%dt %ng.na ér}'%t %Harv@ &;' hol e 45 of

the casing 4. This preven act secton ectrode plate
1 from beifhg noved 8&h mheccm’li@:t Isectioot b2 of Wtaeﬁlad’tcﬂtﬁﬁalpiaw dection 11 is

fused to 10 Ba&.%a%dwqeeq:maﬁa $RE h@Bughenbieolk t he term nal 10,
so that.the contact sectl on 12 may- effectively be prevented from bei ng

el ectrical ly contacPBdhfi capinger-f uHEE PREVENEH tBE Ct”ﬁéa‘%%?ﬂ?‘ﬁéf' 10. 15
The PTC heating devigefothd kgedtrous plated efdiﬂﬁeiﬁylha\kﬁed'u fthe RIC el ectronic

nosqui to destroyer rally in orated i.n_a g5ase of the
apparatus. In this ﬁ%‘ﬁ";ﬁgﬂ@ 3 %@ ﬁﬁng?ﬁ?ﬁ pactiay th{% Pon of the case
which is vitewed 20 separate theornrthet eectiodel2 Tien abemrmgsair'l@h on has been
made in so that the contact section 12 may effectively be

prevented from being electrically contacted with
W, _ the fused portion of the terminal 10.

15 The PTC heating device of the illustrated
embodiment used for an electronic mosquito destroyer
is generally incorporated in an armoring case of the
apparatus. In this instance, the neon lamp is
set at a position of the case which is viewed

20 from the outside.

The above description has been made in
connection with the PTCheating device ,suifable
to be incorporated in the mosquito destroyer. However,
25 the PTC heating device of the present invention
/ _ is of course widely applicable as a heating
source for an electronic jar and the like.

30
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connection wth the PTC heating device suitable to be incorporated in the

nosqui to destroyer. However, 25 t he PTC heating device of the
present invention i,s of course'w dely applicable as a heating source for an
electronic jar and-the |Iike. 30 25 -19- Wiile preferred enbodi nents of

t he “gventi on have ‘been described with a certain degree of particularity
with ref'erence to the draw ngs, obvious nodifications and variations .are
"possible in the light of the above 5 teachings. It is therefore to be
understood that within the scope of the appended clains, the invention may
be practiced otherw se than as specifical Lyg-descri bed. -20- CLAIMS 1. A
PTC heating device conprising: a PTC therm stor having an upper el ectrode
and a | ower el ectrolbibe prefanmedr cabedinants ofr the clnventdeni heve beem upper

and a | ower electrod | aj e conprising,5 es between
ﬁssﬁdvfﬁg

. a_pair qf pla
whi ch said PTC49%&FMH a,gﬁriteam@eﬁr,ﬁeepgogga?{)%%aﬁ&gpg#%| ectrode
plate CP”pr'S'rHéﬁ%rEhEéttéUﬁﬁé%ﬂ%h%#%g R AYusCRBEPEL cat8ohk0Bnd N contact
with said upper electrode of said PIC therm stor, a substantially 10
i nvert ed- L- shapamietibng € gadisiglat innchendghbeseothe above
5 teachings. It is therefore to be understood that within

the scope of the appended claims, the invention may be

practiced otherwise than as specifically described.



fromone side of said first contact section and lying in the sane plane as
said*first planar contact section and having as a first termnal a
dependi ng portion at. an-end opposite said one end of said extending
portion, 15 - said inverted L-shape extendi i ' narr ow

secti o conprising dn overcurrent fusion section | trode -
pl ate conprisi.ng -a second contact section in engﬂ!ﬁﬂ% n hlﬁ iﬁ‘ | ower .
el ectrode of said PTC therm stor a®8-having a se c s i nal- 20

dependi ng from said second cont actg ggesi on; a casing of electrically
insul ating material having a first recess forned at an upper surface

t hereof and having first and second through-holes, wthin which first
recess, said PTC t herm BtRIC leatisqiddvigepesmmidingawer 25 el ectrode
pl ates are received and_though jch fi.rst_.and second through-hol es said
first and second term n%ldgbo#{%sl'gl{\%oﬁppaé’? na anm%r 8%035??30339& 2?%55, |
respectively, projeelectrese saiidspomper|andnladesi sy fage neapadtivélyy pl ate on

sai d upper electrode pl a4 @pp@NdndQ loyer electrodd giged chsiiaisdd pl ate on
said insulating plate for covering:said casing, and cooperating neans on

sai d invert®d L-shapapbrafi Biptse Bedween whigh &8t 4Ct YwepisdArdfd said casing
for spacing a portiesrt@taldgl Thtagsdsew; secti on of said inverted L-shape
portion fromsaid 35 -21- i nsuia%i -n% Bi/%te and.from Sﬁié'd first recess,

wi thin which said PTC t FEFnRREE, S1eS tF R PLYE CUMPTigingre HESE ng device as
clainmed in claiml,sistantiallypereirncodiadt ceopioratin mprtecingitospid ses (a) a
concavely upper electrode of said PTC thermistor, a substantially

10 inverted L-shape portion extending at one end thereof
Y from one side of said first contact section and lying
in the same plane as said first planar contact section
and having as a first terminal a depending portion -
at an end opposite said one end of said extending portion,
15 said inverted L-shape extending portion having a narrow
section comprising an overcurrent fusion section, said
lower electrode plate comprising a second contact
section in engagement with said lower electrode of said
PTC thermistor and having a second contact terminal
20 .depending from said second contact section;
' a casing of electrically insulating material having a
first recess faormed at an upper surface thefeaf and having
Ffirst and second through-holes, within which first
recess, said PTC thermistor and said upper and lower
25 electrode plates are received and through which first and
second through-holes said first and second terminals
of said upper and lower slectrode plates, respectively,
project from said porcelain casing; _ '
_ an insulating plate on said upper electrode plate; and
30 . a heat radiating plate on said insulating plate for
covering said casing, and éouperating ﬁeans'un said
iriverted L-shape portion of said first contact section
and said casing for spacing a portion of said narrow
section of said inverted L-shape portion from said
35

-



curved portion on sai d narrow section of sai d |nverted L- shape extendi ng
portion and (b) a second recess in said casing. which.receive

concavel y curved portign therein, whereby on fusion of said narro

section, fused netal remains-in said second recess so that (“u“ mmm‘“\“\
said Hrst recess, within which PTC thermistor is received,

3. A PTC heating device as cl ai med.g-,n claim1l or 2, 15 V\/nerel n said
PTC t herm stor and .sai and | awer el, ectrode Iat es_are assenbled in
said first recess: df*® gjaﬁtaﬁgcﬂlﬁ“é‘? &Nf 1ER%; $R34i Hish FeRediFei i on, said

| ower el ectrode pl ahéclheabd R0t sheraistoboise dedaived) asti ¢ support of said
assenbly in said first recess on 20 nounti ng said heat radiating

plate on said insulating plate and to said casing. 4. A PTC heating
devi ce as cl ai ned iZn-clfaPht hegting Gsvinherserchalgeddiruppeim &, ectrode plate is

provided wi5h a 25 uherein 68id1EAKHEEIEN, rﬁ%ﬁescénw@éé o) ehgsRbpgA palt of
said first termnal. 5.. heat i n evice as claimed I n I'm 1, 2 or
3, wherein said upSsFves EB’E?‘GBe"%Fﬁ%‘b"P%“%’r seqtden afi epich 30 hori zont al

menber t-hrough whi Ghverted LJShS;ﬁe teatéﬁdmad.; peBeicrakAd i(RY &f keBeorld shape portion
are connected to eagch ot her [‘J‘% nt al ,rrenberdbel ng ]Blterposed
bet ween sai d upper *£HFTad8 % s%ﬁsan% EPTeRVES; SR} FRICEYS Y i nsul ating

plate. 35 6. A PTCchevwd pgrideni terein,cibereby om fasipnpo setld mgreduai m
wherein an gyercur rs@@'f:iui‘n‘;'s%&gd metéfZEemains in said secand recess

so that dispersion into said first recess, within

which PTC thermistor is received, is prevented.

3. A PTC heating device as claimed in claim 1 or 2,
15 wherein said PTC thermistor and said upper and lower
electrode plates are assembled in said first recess
‘of said porcelain casing in superposed relation, said
lower electrode plate being outwardly bowed for eiastic
support of said assembly in said first recess on
20 mounting said heat radiating plate on said insulating
plate and to said casing.

4, A PTC heating device as.claimed in claim 1,2 or 3,
wherein said upper electrode plate is provided with a
25 - reinforcement means formed by embossing a part of said

\/ - first terminal.

5. A PTC ‘heating device as claimed in claim 1,2 or 3,
wherein said upper electrode plate is provided with a
30 horizontal member th:odgh which said first terminal

and said inverted L-shape portion are connected to each
other, said horizontal member being interposed between
said upper surface of said porcelain casing and said
insulating plate. h

35 |
6. A PTC heating device as claimed in any

. . . ! R
preceding claim, wher81n-saga-cvercurrent fusion



det#gting circuit conprises a lanp circuit. 7. _A PTCh i ee as
clained in any preceding clai mwherein said upper electrode plate further 5

conprises a second .proj ecting portion which ext en1m““ﬁm‘mmll!HMLa si de
of said first contact .secti'on opposite said one si f ving a
downwat dl y ‘bent -portion at-an end thereof, said casind hdving a third
recess receiving said second projecting portion. 10 B... A PTC heating
device as claimed in an¥,-pre'(,:edi._ng' claim wherein sajd upper el ectrode
plate further conprPESTNG SARCHG: CIBFIFEFaP POBSHFCHYE T rom a si de of said
first contact section opposi-te said one side 15 " thereof, said

casi.ng further havipg a,thi through-hol e, fhrough which said | ead-out
term nal projects f?bm aﬁg‘r 8_3%‘?’195,&%83 R %#7&?'%%8\%%’?” Fﬁ%‘rle%ﬁ"%let ecting
devi ce connect ed - betimdanulsaredn | ssdd-per tedentrrge platestirdheecond t er mi nal: of
sai d | owerg el ectrod 2 tl Qs ' i&%g,' ny
precedi ng 5cI aim vmgcr"@lirggé;saiadg?%gﬁﬁﬁ%ﬁgﬁ-%%ﬁé&g% E@alégt%ggon atdly®

t hr ough- hol e are fof FBY 3| §ildeaptl seddifigst FoRtARtareqiien apResidef set rel ation

relative-to 25 said oAEGide HRPESH bAd Haldsy af danbafyviedreps@abhal |ine
of said casing. 10. € PTchchtl ng device 3SY stantlaLljl.)édas her ei nbefore
described with ref ePbfeSd, 1HrrROT, Saif Gasipy hgying a third ¥geess . npanying

drawi ngs. 35 receiving said second projecting portion.
10
' 8. A PTC heating device as claimed in any preceding
claim, wherein said upper electrode plate further
comprises a lead-out terminal depending from a side of
said first contact section opposite said one side
15 thereof, said éasing further having a third through-hole,
through which said lead-out terminal projects from
said casing, and an overcurrent fusion detecting
device connected between said lead-out terminal and
said second terminal of said lower electrode plate.
20
9. A PTC heating device as claimed in any preceding
claim,_mherein_éaid first through-hole and said
ISBCOnd through-hole are formed in said casing
in non-aligned and offset relation relative to
25 ~ and on opposite sides of a transverse ceintral line
of said casing.

10. A PTC heating device, substantially as hereinbefore
- described with reference to Figs. 4 to 13 of
30 the accompanying drawings.
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