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EXAMEN PENTRU CONSILIERI IN PROPRIETATE INDUSTRIALA

Sesiunea: martie 2011

Obiectul: Brevete de inventie

Domeniul tehnic de specialitate: Electricitate

Proba practica 2: _
Redactarea unui raspuns la o notificare transmisa de O.S.1.M.

Sunteti, in conformitate cu art. 41 din Legea nr. 64/1991, privind brevetele

de inventie, republicatd, reprezentantul autorizat, in fafa OSIM, al unui solicitant

care a inregistrat la OSIM o cerere de brevet de inventie de inventie nr. a 2006
0402 (fictiv), in vederea obtinerii protectiei prin brevet pentru o inveniie cu titlul
“Rezistenta electricd de temperaturi medii si procedeu de realizare a ef”.

Avetli la dispozifie urmatoarele:
1. Notificarea OSIM continand rezultatele examindrii Tn fond a inventiel 7

revendicate din cererea de brevet privind Indeplinirea criteriilor de brevetabilitate

realizatd pe baza analizei comparative cu materialele relevante selectate din

stadiul cunoscut al tehnicii (anexa I- 3 pagini);
2. O copie a descrierii inventiei si revendicarilor si desenului asa cum au

fost depuse la OSIM de catre solicitant (anexa Ii- 5 pagini;




3. Documente relevante selectate din stadiul tehnicii, consemnate in notificare,

fatd de care s-a efectuat analiza comparativa. (Anexa HI- 7 pagini)

# Vi se cere:
Redactati raspunsul la notificare (anexa I), exprimand punctul dv. de vedere

fajd de observatiiile din notificare, prin argumentatie tehnicd bazata pe
descrierea inventiei si revendicarilor, care séjustifice indeplinirea criteriilor
de brevetabilitate si s& reformulati daca este cazul revendicariie inifiale,

avand in vedere observatiile rezultate din examinarea de fond consemnate

in_notificarea OSIM
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ANEXA |

Catre,
Solicitantul CBI....

Notificare

Referitor la cererea de brevet nr. a 2006 0402 din 14. 05. 2006 (fictiv),cu titlul

“Rezistentd electricd de temperaturi medii si procedeu de realizare a e’

V& aducem la cunostinta ¢4, in urma examindarii cererii de brevet de inventie sus-
mentionate in conformitate cu prevederile Legii 64/1991 privind brevetele de inventie,
republicatd in Monitorul Oficial al Romaniei, Partea I, nr. 541 din 8 August 2007 si ale
Regulamentului de aplicare al acesteia, rezultd ca obiectul pentru care se solicita
protectie prin brevet este o rezistenta electrica de incalzire de temperaturi medii
destinata sa functioneze la temperatura de lucru de pan la 1000°C (revendicarea 1)

precum si la un procedeu de realizare a acesteia (revendicarea 2).

- Obiectutinventici revendicate-este-tin-produs-siun procedeu;elefind-dezvatuite——

in cererea de brevet in conformitate cu prevederile art.18, alin. 1 din Legea brevetelor

si ale art. 37 din Regulamentul de aplicare al acesteia.
Analiza comparativd a inventiei din revendicdri a avut la baza urmatoarele

documente n temé selectate din stadiul tenicii:
RO 81149, publicat la data de 30.01.1984, notat in prezenta notificare cu D1,

se considera documentul cel mai apropiat de inventia revendicata;
-GB 1267400, publicat la data de15.03.1972, notat in prezenta notificare cu D2.




b1 dezvaluie o rezistenta electrica de Tncalzire la temperaturi
medii,alcatuitd dintr-un element incalzitor sudat in doua puncte cu doi
conductori de cupru prin care se face legatura cu circuitul de comanda, unde
izolatia electrica este alcatuitd dintr-un fir de sficla Tnfé@tjtat n jurul elementului
Tncélzitor, al punctelor de sudura si in jurul celor doi conductori de legatura,
fiind solidarizate la cei conductori cu un adeziv.

D2 dezvaluie un procedeu de realizare a unui element de tncalzire
electrica, tubular realizat prin bobinarea in forma de spirala pe un suport dat
sub forma de tub facut din sticla, cuart, ceramica sau sticla cristalizata,
rezistenta Tncalzitoare fiind inglobata intr-un strat adeziv rezistent termic.

In urma examindrii cererii de brevet si a analizei comparative, bazat3 pe
materialele relevante din stadiul tehnicii, luate in mod individual, apreciem ca
inventia din revendicarea independenta 1, referitoare la rezistenta electrica de
incélzire nu are noutate, se regaseste in documentul D1(coloana 3 réndul 9-27):
brevetul RO nr. 81149 (anexat prezentei). Documentul D1 se refera la o rezistenta
electrica de Tncélzire de temperaturi medii destinata sa functioneze la temperaturi
de lucru de péna la 1000°C. Rezistenia are iIn principiu aceleasi elemente
constructive ca cele din inventia revendicata si anume elementul incalzitor sudat
n doud puncte cu doi conductori de cupru prin care se face legatura cu circuitul

de comanda. Prin urmare revendicarea 1 referitoare la rezistenta, Tn forma actuala

nu se poate admite. Revendicarea 2 referitoare la procedeul de realizare a
rezistentei de la revendicarea 1 este o revendicare independenta legata de
revendicarea 1 principala si nu poate fi admisa, intrucat se refera la un
procedeu de realizare a rezistentei din revendicarea 1.

Avand n vedere c& ihven’gia in forma actuald nu este noua consideram ca
obiectul cereriide brevet, respectiv rezistenta electrica nuindeplineste cerintele art.
7, 10 din Legea nr. 64/1991 republicata si in consecinta- brevetul de inventie
solicitat nu poate fi acordat. Daca considerati ca inventia dv. are elemente de

nouate fata de brevetul mentionat va rugam sa refaceti revendicarea 1 referitoare

2




la rezistentd, punand n evidenta stadiul tehnicii, Tn sensul evidentierii In preambul
a elementelor cunoscute din stadiul tehnicii si in pariea caracteristica a
caracteristicilor tehnice noi ale inventiei. In cazul in care considerafi c&
revendicarea 2 referitoare la procedeu are noutate, va rugadm sa argumentati.
Fata de cele prezentate anterior v rugdm sé ne comunicati eventualele dvs.
observatii, inclusiv eventualele revendicari reficute, in termen de maximum 60 de
zile de la data expedierii prezentei, cunoscand c&, ulterior, cererea dvs. de brevet

va fi prezentaté comisiei de examinare, In vederea ludrii unei hotarari, exclusiv pe

baza documentelor existente la dosar.

Examinator
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ANEXA i

Rezisten} electrica de incdlzire de temperaturi medii si procedeu de

realizare a ei

Inventia se referd la o rezistenta electrica de Incélzire de temperaturi medii
destinaté s& functioneze le temperatura de lucru de pané la 1000°C, precum si la
un procedeu de realizare a acesteia, rezisten{a utilizata in domeniul termotehnicii,
electrotehnicii si automatizéarii industriale.

Sunt cunoscute rezistente electrice care, in majoritatea lor, utilizeaza ca
izolator electric materiale ceramice sau sticla durd. Elementele incalzitoare, cu
temperatura de lucru pané la 1000°C, sunt petrecute prin gauri in corpul rigid al
materialului izolant electric sau sunt inglobate Tn masa acestuié. |

In brevetul GB nr. 1267400 este prezentat un prezentat un procedeu de
realizare a unui element de incalzire electrica, tubular realizat prin bobinarea in
form& de spiral& pe un suport dat sub formé de tub facut din sticl&, cuart, ceramicéa
sau sticla cristalizatd, rezistenia incalzitoare fiind inglobata intr-un strat adeziv
rezistent termic.

Rezistentele electrice de incélzire cunoscute prezinta o serie de dezavantaje
importante, cum ar fi, de exemplu, inertie termic& mare care implica consum
energetic sporit, control prost al termostatrii, tehnologie grea de fabricatie in
conditia unor executii precise. In cazul folosirii elementelor ncaizitoare cu
temperatura de lucru pané la 1000°C, care au coeficientul de dilatare termica diferit
de cel al izolatorului eleciric, Tsi reduc reciproc sau univoc timpul mediu de buna

functionare;au gabarit gi masa mare. In conditii de lucru la vibratii au zgomot
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electric marit; au timp mediu de bund funciionare mic determiat de oxidarea

elementului Incdlzitor Tn contact cu aerul.
Problema pe care o rezolva inventia este etansarea elementului ncalzitor

al rezistentei Tn raport cu mediul Tnconjurator.

Rezistenta electricd, conform inventiei, inldtura dezavantajele de mai sus
prin aceea cé este constituita dintr-un corp ceramic ce are practicat in interior doua
gauri longitudinale n care este introdus elementul incélzitor in jurul céruia se afla
o glazurd de sticla utilizatd in acelasi timp ca izolator electric, masa de transfer
termic, masé de etansare contra patrunderii aerului i ca masa de fixare, la cele
doud capete ale corpuiui ceramic avand cate un strat de ciment. |

Procedeul de realizare a rezistentei electrice, conform inveniiei, consta in
aceea ¢ In corpul ceramic se introduce prin cele doud gauri longitudinale glazura
de sticld in stare fluidd, dupa care se introduce si elementul de incélzire cu zonele
de sudurd si o porfiune din conductorii de cupru de legatura umectati in prealabil
cu glazura de sticld fluidg, iar dupd uscare la temperatura mediului ambiant, cele
doud capete ale corpului ceramic sunt astupate cu ciment.

Inventia prezintd urmatoarele avantaje:

- gabarit mic gi masa mica;

- inerfie termic& mica, ceea ce implicad consum energetic mic, control bun al

termostatarii;

- tehnologie usoaré de fabricatie In conditia unor executii precise;

- In conditii de lucru la vibratii au zgomot electric minim,
- timpul mediu de buna functionare este mare, determinat si de neoxidarea
elernentului incélzitor care nu este n contact cu aerul;

- rezistenta electrica de izolatie mai mare.
Se d& in continuare un exemplu de realizare a inventiei In legaturd si cu

figurile 1 si 2, care reprezinté;
- fig.1, vedere din faid a rezisteniei electrice de incalzire;

- fig.2, sectiune prin rezistentd, conform inveniiei, cu planut A-A din fig.1.




Rezistenta de incalzire, conform inventiei, este alcatuitd dintr-un element
Thcézitor 1 sudat Tn doud puncte a si b cu doi conductori de cupru 2 $i 3, prin care
se face legatura cu sursa de alimentare. In jurul elementului de Tncdizire 1 al
zonelor de sudurd a si b si unei portiuni din conductorii de cupru 2 si 3 se afld o
glazura de sticld 4 utilizata ca izolator electric, masé de transfer termic, m‘asé de
etansare contra patrunderii aerului si ca masa de fixare mecanica. Elementul de
tncalzire 1, zonele de sudurd a si b, o portiune a conductorifor de cupru 2 si 3 si
glazura de sticia 4 se afld n doua gauri longitudinale c sid ale unui corp ceramic
5. Gaurile ¢ si d se unesc la capatul B al corpului ceramic 5 pentru ca elementul
de fncélzire1 sa trecd din gaura ¢ in gaura d. Capetele B si C al gdaurilor
longitudinale ¢ i d sunt astupate cu un strat de ciment 6 pentru a nu curge glazura
de sticla 4.

Elementul incalzitor cu temperatura de lucru pané la 1000°C este astfel
izolat electric, etansat si protejat contra oxidarii de catre aer, fixat electric in timpul
functionarii, cuplat termic ferm la mediul inconjurator cu glazura de sticla 4.

Rezistenia de Tncélzire, conform inventiei, se executa astfel: prin cele doua
gduri longitudinale ¢ si d ale corpului ceramic 5 se lasé sa curgé glazura de sticld
4 fluida; elementul de incéizire 1 cu zonele de sudurd a si b si o poriiune din
conductorii de cupru 2 si 3 se Tnmoaie In glazura din sticla 4 fluida, se introduc Tn

cele doud gauri longitudinale ¢ si d ale corpului ceramic 5 umectate, in prealabil,

- —cuglazura-de-sticla 4 fluida;
Dupa uscarea la temperatura mediului ambiant, capetele B si C ale gdurilor
longitudinale ¢ si d sunt astupate cu stratul de ciment 6.
Tn cazul folosirii elementelor incalzitoare cu temperatura de lucru pana la
1000°C, care au coeficientul de dilatare termica diferit de cel al izolatorului electric,

elementul incalzitor siizolatorul electric nuTsi reduc nici reciproc, nici univoc, timpul

mediu de bund funclionare.




Revendicari

1. Rezistenta electrica de Incélzire de temperaturi medii caracterizatd prin
aceea ci in vederea realizérii unui gabarit §i a unei mase reduse, precum gi a unor
parametri funcfionali si de fiabilitate ridicata este alcatuita dintr-un element
incalzitor (1) sudat in doud puncte (a si b) cu doi conductori de cupru (2 $i 3) prin
care se face legdtura cu sursa de alimentare, un corp ceramic (5) ce are practicat
n interior doud géuri longitudinale (¢ si d) in care este introdus elementul incélzitor
(1) in jurul céruia se afla o glazurd de sticla(4) utilizata in acelasi timp ca izolator
electric, masé de transfer termic, maséa de etansare contra patrunderii aerului i ca

masa de fixare, la cele doud capete (A si B) ale corpului ceramic (5) avand céte

un strat de ciment (6).

2. Procedsu de realizare a rezistentei electrice, conform revendicarii 1,
caracterizat prin aceea ¢ In corpul ceramic (5) se introduce prin cele doua gauri

longitudinale (¢ si d) glazura de sticl& (4) in stare fluid&, dupé care se introduce gi

- ~glementulde incalzir é'("'i")‘fLTZTne“f_e"ﬁm‘duiré‘T (asib)sioportiune dinconductorii

de cupru (2 si 3) de legéturd umectali, in prealabil, cu glazura de sticla (4) fluida,

iar dupé uscare la temperatura mediului ambiant, cele doua capete (B si C) ale

corpului ceramic (5) sunt astupate cu ciment.
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STHNTA 351 TEHNOLOGTE

(32¥ Data
(33): Tora- :
OFICIJL: DE.STAT

PENTRU
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i

107140
(22) Data inregistrarti

{30) Prioritate conventionald :

(31 Certificat nr. :

{45) Data publicarii

02.04.92

30.01.84

(61) Cemplemeniard la inventio_nr,

{31) Int. CI2 ; H 05 B 3/18

{71) Solicitant :

Institutul de Cercetare Stiintificd
si Inginerie Tehnologicd pentru
Industiia- Electrotahnicd,
Bucuresti

Lot Josi

{72) Inventator :

ing. Don-Florin Romanescu,
. ing. Dumitry Cueivrecnu,.

lonel Andronache,

Dumitru Celea,

(58) Rezistentd electricd de incdlzire de temperaturi. medii

2 e
C

1

inventia se referd lo o reristentd: elec
tricd de incdalzirer de. temperaturi: medir
destinate sd funciioneze lo temperaturd
de lucru pina la 1000°C.”

Sint cuncscute rezistenterelectrice de in-

cdizire care utilizeazd ca izolator materia-:
lele ceramice sau: sticld durd Elementele

incélzitoare cu temperatura dé lucru ping
la 1000°C sint petrecute prin gduri-in-cor-

pul rigid ol materialului izolaht™ electric

sau sint inglobate in masa acestuia.

Dezavantajele acestor rezistente elec-
trice de incalzire sint :

— ineriie termicd mare care implicd con-
sum energetic sporit, control prost al ter-
mostatarii

— tehnologie grea de fabricatie in con-
ditia unor executii precise ;

- nu rezistd la socuri mecanice ;

- in cazul folosirii elementelor incalzi-

toare cu temperatura de fucru ping o
1 000°C, care au coeficientul de dilatare

termica diferit de cel al izolatorului elec-
tric ele isi reduc reciproc sau univoc tim-
pul de bund functionare ;

81149
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(73) Titular

Instiutul de Cercetars -Stiintificd .
si- Inginerie Tebhnolegicd pentru%
Industria. Electrotehnicé,

Bucuresti

— au: gabant- mare 51 masa mare:;

— in conditii de lucru la vibratii au zgo-
mot electric marit,

Inventia de fotd: inldturd: deravantajele
de mai sus si se referd la rezistente elec-
trice de incalzire de temperaturi medii uti-
tizind ¢a izolator electric fir de stictd saqu
tub din tesatura de fire de sticla.

Se:daw in continuare doud exemple de
realizare a inventiei, In legdturd si cu fig.
1 si 2, care reprezinta !

— fig. 1, secfiune transversald printr-o
rezistentd electricd de incalzire de tempe-
raturi medii utilizind ca izolator electric fir
de sticld ; ‘

— fig. 2, sectiune transversald printr-o
rezistentd electrica de incdlzire o tempe-
raturi medii utilizind ca izolator electric tub
din tesdturd de fir de sticld,

Rezistenia de incalzire, conform inven-
tiei, in una din variantele de realizare pre-
zentata in fig. 1 este alcdtuitd dintr-un e-
lement Tncdlzitor 1 sudat in doud puncte
a si b cu doi conductori de  cupru 2 5i 3
prin care se face legdtura in  circuitul

PRETUI, LEI 7,80




g
3

de comandd, In jurul elementului de in-
calzit 1, zonelor de sudurd a si b si ol
conductorilor 2 si 3 este dispusd o izo-
latie electrica 4 cleatuitd din fir de sti-
cla infasurat in jurul elementelor mentio-
nate mai sus si solidarizat la conductorii

2 si 3 cu cdezivul 5.
Intr-e altd variantd de realizare prezen-

tata in fig. 2 rezistenfo de incdlzire, con-
form inventiei, este clcatuitd, de aseme-
nea, dintr-un element de incalzire 1 su-
dat in doud puncte a §i b cu doi con-
ductori de cupru 2 si 3 prin care se face
legatura in circuitul de comandd. In ju-
rul elementului de incalzit 1, al  zonelor
de sudurd a si b §i al conductorilor 2 si
3 se ofld izolatia electricd 4  constind
dintr-un tub realizat din impletiturd de fire
de sticld. Introducerea elementului incdlzi-
tor 1 si @ conductorilor 2 i 3 in izolatia 4
se realizeazd prin doua orificii ¢ 5i d proc-
ticate in tubu! de fire de sicla. Cele doud
orificii € si d sint realizate prin rdrirea tu-
bului din tesdturd de fire de sicla’

Izolatia electricd 4 constind din tubul
din tesaturd de fire de sticla este solida-
rizatd lo cele doud capete € si f prin in-
calzire ping la topirea firelor de sticld.

Inventia de fatd prezintd urmdatoarele
avantaje

— inertie termicad micQ, ceea ce implicd
consum energetic redus, control bun al
termostatarii ;

— tehnologie usoard de fabricatie in
conditia unor executii precise ;

— rezisten{d la socuri mecanice

_in cazul folosirii elementelor incglzi-

Presedinte comisie inventii :
ing. Petru Costinescu

Examinator :
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toare cu temperatura de iucru pind o
1000°C, care au coeficientul de dilatare
termicd diferit de cel al izolatorului elec-
tric ele nu isi reduc nici reciproc nici uni-
voc timpu!l mediu de bund functionare ;
— rezistentele cu gabarit mic si masd
mica ; .
— in conditii de lucru la vibratii ou zgo-
mot electric minim.

Revendicéri

1. Rezistentd electricd de incdlzire de
temperaturi medii, aledtuita dintr-un ele-
ment incalzitor sudat in doud puncte cu
doi conductori de cupru prin care se fa-
ce legatura cu circuitul de comandd, ca-
racterizaté prin acsea cd, izolatia elec-
trica (4) este alcatuitd din fir de sticla in-
fasurat in jurul elementului incalzitor {1},
o} punctelor de sudurd (a i b) s in ju-
rul celor doi conductori {2 si 3) de lega-
turd, fiind solidarizate la cei doi conduc-
tori (2 5i 3) cu un adeziv (5).

2. Rezistentd electricd de incélzire, con-
form revendicdrii 1, caracterizat prin ace-
ea ca, izolatia electrica {4} consta din-
tr-un tub din tesaturé de fire de sticla so-
lidarizat la cele doud capete ale sale (e
si f) prin incalzire pind la topirea firelor
de sticla, iar elementul incdlzitor (1} si
conductorii de legdturd (2 si 3) sint intro-
duse in tubul respectiv prin doud orificii
(¢ si d) practicate prin rdrirea tesaturii de

fire de sticid a tubuiui,

{56) Referinte bibliografice
Brevete, R.S.R, nr. 61324 ; 69393

ing. Valeriu Erhan
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PATENT SPECIFICATION

DRAWINGS ATTACHED
(22y Filed 18 April 1968
(32} Filed 20 April 1968 in

(21) Application No. 19885 /69
(31) Convention Application No. 26458
(33) Japan (JA)

(31) International Classification HO5 b3 /18

(52) Index at acceptance
HSH 1K 2E1l 2E4C

{45) Complete Specification published 15 March 1972

{54y IMPROVEMENTS IN ELECTRICAL HEATING ELEMENTS

(71 We, Fupmr  SHASHIN FiiM
KapusHIRT KA1sHA, a Japanese comipany of
No. 210 Nakanuma, Minami Ashigara Machi,
Ashigara-Kamigun, Xenagawa, Japan, do
hereby declare the invention, for which we
pray that a patent may be granted t¢ us,
and the method by whick it is to be per-
formed, to be partictlarly described in and
by the following statement:—

The present invention relates to a method
of making an elecirical heating element, and
in particular to a method of making a heating
element comprising a metallic resistance heat-
ing member which may be in the form of
a strip or filament, _

Hitherto, the flar electric heating elements
which have been used for the heating portion
of electric irons, have been made of a metal-
lic resistance heating member in the form
of a stip or filament arranged between mica
plates. The mica plates holding the heating
member are pressed against a metallic plate
or crystallized glass plate, whereby the heat
generated from the heating member is con-
ducted through the metallic plate or the cry-
stallized glass plate. To such an elecirical
heating element, however, there is only partial
contact of the mica including the metallic
resistance heating member with the metallic
plate or the crystallized glass plate so that
the temperature of the metsllic plate or the
crystallized glass plate is uneven. This is be-
cause the part of the mica which is not
firmly contacted by the metallic plate or the
crystallized glass plate becomes overheated
due to the fact that the heat is not efficiently
conducted away therefrom. Sometimes, the
metallic resistance heating member - becomes
destroyed by overheating. The maximum
usable temperature of the mica plate is around
400°C, and such a heating element is not
adequate for use at higher temperatures.

I¥ the metallic resistance heating member
is bonded directly to the crystallized glass
plate by means of a heat resistant adhesive,
the heating member is easily broken due fo
the difference in the coefficient of thermal
expansion between the metallic resistance

[Price 25p]

member which has z large coeflicient of ex-
pansion and the heat resistant adhesive or the
crystallized glass plate which as a small
coefficient of expansion. In order to absorb
the difference in expension of the metailic
metaber and the heat resistant adhesive or
the crystallized glass plate, the heating ele-
mient can be mede by bonding a plurality of
tubular crystallized glass, glass, ceramic or
like menbers to a heat emitting plate of cry-
stallized glass, glass, quartz plass, ceramics or
the like parallel thereto by means of a heat

resistant adhesive, and by inserting 2 metallic -

Tesistance heating member into the tubular
members. In such a type of hearing element,
bowever, the temperature distribution are the
surface of the plate is inclined to be umeven,
since the heat generated by the metallic
resistance member i3 transmitied to the plate
by radiation, Moreover, in order to raise the
temperature of the surface of the plate two
above 300°C, the inernal temperature in the
vicinity of the metallic resistance member
must be much higher than this temperature
because of the inefficiency of the heat tranms-
mission.

The object of the present invention is to
climinate the abovementioned disadvaniages.

The “invention accordingly provides =a
method of producing an elecirical heating
element, wherein a metallic resistance member
is enclesed within a layer of ceramic material
or heat resistant cement provided on a sup-
porc having a relatively low coefficfent of
thermal expansion comprising quariz glass
glass, crystallized glass or a ceramics material,
combustible material being provided immedi-
ately adjacent the said resistance member,
and the whole is heated ar a temperaturs
above that at which the combustible material
becomes burnt and below that at which the
said support or the ceramic or cement layer
is deteriorated, so that owing to combustion
of the combustible material 2 space is pro-
vided adjacent the metzllic member.

In accordance with the present invention,
smalil hollow spaces are formed in the vicinity
of the metallic resistance member of the elec
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iric heating element. Owing to the provision
of these spaces, the element is prevented from
being broken on account of the difference in
the coefficient of thermal expansion berween
the ceramic or heat resistant cement layer and
the merallic resistance heating element. More-
aver, since the metallic resisiance heating cle-
ment is enclosed in the ceramic or fieat Tesist-
ant layer adjacent o the small heliow space,
i1s therma! conductivity is so high that the
base can be heated uniformly even when the
spacing between adjacent portions of the
resistance member s relatively great. More-
over, the high thermal conducrivity of an
electrical heating element in accordance with

the present invention prevents the retallic
heating member becoming incandescent even
when 4 surface temperature of the heating
element of 500°C or abave is to be produced,
so that the metailic heating member has a
long life. :

The inventicn will be explained with refer-
ence to the accompenying drawings in
which:

Fig. 1 is a plan view of a plane electric
heating element in accordance with the in-
VENTIoN,

Fig. 2 is a front view partly in section
taken alopg the line A—A i Fig. 1,

Fig. 3 is a side view partly in section
of 1 tubular electric heating element in accord-
ance with the present invention, and

Tig. 4 is a temperature curve showing the
characteristics of the plane elecrric heating
element in accordance with the present in-
vention.

Referring to Figs. 1 and 2, the reference
rumeral 1 denotes a plane base made of glass,
quartz glass, ceramic or crystallized glass, 2
and 3 each denote 3 heat-rsisting adhsive layer
such as ceramic or heat resistant cement, 4
denotes 4 strip shaped metallic heating member
wound into a flattened coil, 5 and 57 denote
external extension terminals for the metallic
heating element 4, 6 denotes combustible
material sech as paper or plastics, and 7 de-
notes a spacer. This heating element is
formed by forming a heat-resisting adhesive
fayer 2 on the plane basé 1; arranging there-
on the comtustible material 6 together with
the smip like metsllic element 4 coiled in
zig-zag fashion, and spacers 7 made of glass,
quartz glass, ceramic or crystallized glass
and located between the adjacent Hmbs of the
zig-zag ‘metallic heating element 4; covering
this assembly in a heag-resistant adhesive layer
3; and then heating the whole element at a
high temperawze. The combustible material
6 is burnt by this heating and there is made
a hollow space in the coiled siuip metallic
heating element 4. Therefore, the stress
exerted on the heat-resisting adhesive layers
2 and 3 by the difference of thermal expansion
coeficients Detween the heat resistant adhe-
sive layers and the strip like metallic heating

element 4 is allowed for by the hollow space
and the heat resisting adhesive layer 2 or 3
is por broken by the stress. The spacers 7
are provided for reinforcing the weak heat-
resistant adhesive layer 3, and are not always
necéssary. When the electrical heating element
is consirucred as described above. the heat
from the metllic hepting element 4 Is wni-
formly transmitted onto the plane base.
Now referring to Fig. 3 which illusirates
an embodiment of a tubular electric heating
element in accordance with the invention, the

reference numeral 1 indicates a tubular sup-

port made of glass, quartz glass, ceramic or
crystallized glass; 2 indicates a heat-resisting
adhesive layer; 4 indicates a strip-like metal-
lic heating member coiled into a helical shape
around the external face of the base I; 3 and
5/ indicate external extension terminals for
the merallic heating element 4; and 6 denotes
1 combustible matezial. This secand embodi-
ment of the electrical hesting clement in
accordance  with the invention is made by
winding the strip-like metallic heating element
4 provided with the layer of combustible
material 6 around the external face of the
twbular support 1, providing thereon a heat-
resisting adhesive layer 2, burping the com-
bustible material 6 by heating the whele to a
temperatuze fower than that at which the suap-
port 1 is greatly disteried and higher than
that at which the combustible muaterial is
Burnt, so that hallow spaces are made around
the strip-like metallic heating member 4 and
the heat-resisting adhesive layer 2 is sintered.

The following examples illustrate the in-

vention.

ExamrLE 1

On a surface of a square plane plate of
a crystallized glass prepared as described in
Tapanese Patent No. 440,386, and having a
thickness of 6 m/m and an area of
150 m/mx 100 m/m, a heat resisting adhe-
sive is coated and dried in a thickness of
about 1 m/m. The heat resisting adhesive is
made frem 85 paris by weight of powdered
crystallized glass, 15 parts by weight of
clay, a little water glass and about 24 parts
by weight of water which are all mixed 10-
gether, Separately, an iron chrome electric
heating strip 2.8 m long, 14 m/m wide and
0.17 m/m thick is wound on a kraft paper
7 m/m wide and 100 m/m long in 2 spiral
shape. The  electric heating member is
arranged on the heat-resisting adhesive layer
made as described above in the zig-zag shape
shown in Fig. 1, and solid bars are
arranged between the limbs thereof as spacers.
The spacers are made of crystallized glass
3 m/m in diameter, The above-described
heat-resisting adhesive is provided between
such spacers and after the electric heating
member is covered the element is dried. The
eleciric heating element thus made into a
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block was hedted for two hours at 1050°C,
so that the sguare plane plate and spacers
made of crystallized glass were crystallized
to whits, the heat-resisting adhesive was sin-
tered and the kraft paper was bumt. The flat
elecirical  heating element thus made in
accordance with the present invention was
located in the horizontal position and the
lower layer of heat-resisting adhesive layer
including the electric heating strip was covered
with ceramic fibers 15 m/m thick to form a
heat insulating layer. The surface temperature
of the square plate and the eleciric heating
member are shown in Fig. 4 for a peried in
whick a 100 volt shternsting current was
applied to the ends of the elecirical heating
member. After about 4 minutes of application
of the electric current, the surface tempera-
ture was raised to 400°C. The required elec-
tric power was 600 watts, the surince charge
density on the surface of the square plane
plate was 10 watt/em® and the electric
heating strip surface charge density was 6.8
watt/cm® Several repetitions of the experi-
ment gave similar results.

WHAT WE CLAIM IS:-—

1. A method ¢f producing an electrical heat-
ing element, wherein a metallic resistance
member is enclosed within a layer of ceramic
material or heat resistant cement provided
on a support having a relatively low co-
efficient of thermal expansion comprising
quartz glass, glass, crystailized glass or a

ceramics material, combustible material be-
ing provided immediately adjacent the said
resistance member, and the whole is heated
at a temperstre above that at which the
combustible material becomes burnt  and
below that at which the said support or the
ceramic or cement layer is deteriorated, so
that owing te combusiion of the combustible
material a space is provided adjacent the
metallic member.

2. A method as claimed in claim 1, where-
in the combustible material is provided as a
layer surrounding the said metallic resist-
ance imember.

3. A method as claimed in claim 1 or
2, wherein the said layer of ceramic material
or heat resistant cement is a sinterzble layer
and the whole is heated to a iemperature at
which said layer becomes sintered.

4, A method of producing an electrical heat-
ing element, substantially as described in
Example 1 herein.

5. An clectrical heating element, when pro-
duced by the method claimed in any one of
claims 1o,
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