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1 Spark suppressor circuit for protection of an E*Segét#H aleeneRnpla and f%

glctrical thermal appliance conprising such a CI t| on

~rejates to a spark suppressor circuit for prot ect r| caI S
sw tch whi ch piy :?gs with a l.oad is connegted between a s 0%.1993
vol tage term naI a second ‘supply vol tage termnal, the Ioad and the

elpctrical s 'Lﬁét f&&r'c@r}cﬁft%{'ﬁ&?&%@gaﬁa&u&at stvﬁag: 4 eteéﬂagaﬁgatﬂst

suppressor cifcuit ctoaprisin irst, a secon -
cohnect i orr t @pptianad cmnpﬁﬁngahdheat:ucmhe first supply vol tag.e terninal, the
segond supply voltage termnal and the switch term nal, respettlvely, =n
a friggerable electronic switch having a first main el ectrode connected to
the third connection termnal, having a second main el ectrode connected to
t h¢ second con- nection term nal, and having a gate el ectrode, and -
trigger neans for triggering the triggerable electronic switch The

I nyention further rel gfes.to an electrical thermal Eig ce conq?ﬂrls

i

su¢h a spark suppresso ec’i“?’E’tHcl“ re t?p@r%s@ﬁ]ﬁﬁ?%%?r O REPeERANSOL Ahe s
kngwn from FEJ@Etﬁx'EalPs%?dﬂtwlﬁEH' gatesow t¥ a96& § Elt&%ét’w%éﬂ aldigy s’ﬁ?tﬂg voltage
suc C00 ts

appl i ances, as 1 rons ers an ers, use ther
comt r ol the teemped andirsecand supplyevdliage terstingls the lbadmmmthe@immmswanh bemo
el ¢ctrical switch to |aierr3tph§the ur.r ent othe heatln'? el ement. In

t hérmal appl FUSTEQUCERE af A swifc r&??ﬂa&h nts. The

hi gher power_resulg ﬁrst Ny SecbAd 4fd a%ﬁﬂ%ﬂhnmﬁ@#%érﬁﬁnﬂ%ﬁﬁé%% ek Mkt §u
coftacts of the electrical switch. The increased wear reduces the Ilfe |rre

ofgt he t her moeltage terwtinal h theesecends supplic voliagedemninglaandt the switck tessaieadt ancy of
t ¥t her nal Fggﬁhqgﬁf The wear is caused by sparking between the contacts
of {t he el ect tch at the instants of opening, closing and bouncing
of jthe el ectrical aswigb&hblefslédtnkc SHIN RESALH Rt Maihleldtiod® eomiBeted\ts dhd O
prdgvent sparking and to increase the lifetime of the electrical switch. In
t hd known spidim conpgsties demning; having atseeond e@md@@tmdmmw%wctbn iyeesnd donn

serfies W h an ucti d.at m nal . The series connection
of jt he svh rhecgﬂrbg? aﬁb%’bcpﬁ Vnéﬁ ?ﬁ%e%e%té the first and the second
sugpl y vol tage teftﬁgdbmmeattﬁlf@ﬂﬁuig(g&ﬂhglﬂiesuﬁlgemﬁw&l&&dhﬁb §witeh) a.c. nains

volfage. The first main .
The invention further relates to an electrical thermal appliance comprising

such a spark suppressor circuit.
A spark suppressor circuit of tlus type is known from French Patent
Application 2,626,115. Electrical thermal appliances, such as irons, coffee-makers and"
cookers, use thermostats to control the temperature. In these thermostats a bimetal
; : operates an electrical switch to interrupt the current to the h@aﬁng element. In thermal
. appliances the trend is towards higher power heating elements. The higher power results
< in a larger cqrreﬁt, causing increased wear of the contacts of the c:,lectrical switch. The
29 increased wéfa reduces the lifetime of the thermostat, which may even become less than
- the life expectancy of the thermal appliance. The wear is caused by sparking between
the contacts of the electrical switch at the instants of opening, closing and bouncing of
the electrical switch. A spark suppression circuit may be employed to prevent sparking
and to increase the lifetime of the electrical switch. .
25 In the known spark suppression circuit the electrical switch is connected
in series with an inductive load at the switch terminal. The series connection of the
switch and the load is arranged between the first and the second supply voltage

terminal, which terminals are connected to an a.c. main__s'“"'voltage._:':Th_e first main




282 FEB 1997 2 el ectrode of the triggerable electronic switch is connected

i@ the switch terminal via a resistor. The trigger gate of the triggerable
elfectronic switch is connected to the first main el ectrode of the

: i ggerable electronic swtch via a threshpld device. Wen the el ggi0si 998

1 tch opensaP}glﬁe1 r‘?ﬁgerruption of the current through the inductive |oad

cguses a vol tage increase at,fh | ] ' | [ itdl®ia a

t r§ ggerabl e edecirofde GE'&“ W@R%e %ﬁ%ﬁgngcg%wp%%ﬁcpgh eschégfr]qug? F%??ﬁrg‘ the - _

ctrical 'sr‘éﬁgt% P Figgbh gatd ©f thdaiggerapid éeatfonichiwischeis conheted;iol the dest- A

driawback of this known Spark suppression. circyit is that it is I

tabl e formaiaelectrote pﬁdmﬁiggemgﬁaﬁigqﬁmw yig |aa‘9feé€?1f‘§fev’FF-aﬁ§’F§ s s
notors. A.resistive | ' tihd lcauses

otri on datncah s opofidpe HERuADrEO EE CLBS ORI ¢ Bk nFlom cases

hiph to tri 9ot bBendredssaeimbiwitctl eaninalivhiswriggers M driggartde electrbgican

bfect of 2tk tion t i de_a. spark L an circui L whi

ophr at e vi dwirohs o (REPUBE L SROTO IR, Be e, vy 66 byl e 75,

a ppark suppressi oniGl [t ASadGbdkosk i lufefvrPfaRt Rippeasiacaelit is tabariac-
gger

tefized in thaf-% REPTY means conprises current supply neans coupl ed
befween the §iiy Shitbosfopaist ovitht imduitivel loadsd sucheasgralay esills irprsfermsxs epeh motors.

trgggerabl e electronic switch. The current. suppl n QL.
re§i stor or Amgsisivedpady fuechps a h%éﬁ%?t ﬁr%%%@l@z&é@%} 3&113?]?%5&? i%gm?nt 0
 gate of tgg tefggg%&fg@g;lgﬁf QR s QREfcictly LG Eh tof Ribghf HeOepatkblealationiani

ch i d0nROCHRyET € ong as the el éctrical switch is closed. At the
ingtant at whiieh, the-electrical switch opens-a sudden voltage increase

afgkars across the main el ectrades of the,tr. y . QN o |
§ vol tage increase aWEret®E &ﬁ@@@f%&ﬂfm@aﬂg% oﬁ?&ﬁ F&dﬁ%@éﬁ%%é‘? g%sﬁéhni C
swijtch to be.tr} qgtgfzﬁglsotog@mk?é&%ﬂlﬂéisﬁﬁ/e &ws ere athievathis wictordingrte the :
an

rt-circui any spark is suppressed. At the next zero crossing o
i rcui PR upp d. At the ne f
sulpfl y Viabéiion, hh_park[sirl]lggmssiim ﬁn‘iellrlb%& dffmeéfls\m epemiRg P%F%@Hh(‘ﬁfharﬁ'nce
d voltage increase in the nex alf-cyc 06

sl ow 150 tedzad iggibat hf dNgSST JREA 5P RP %sc@rrgeﬁl f %:%}&a’”?’léﬁ& s %’cﬁ}gﬁ conttg%fnsthgf

el ect 1 caly SYirlEhiefniil hXNGR/ g e uale oRthé edgeratllheleotatic safthycl e.
vol t age crease needed to trigger the tri ggerabl,e el ectronic s ch is

fceptible to tol er afhesusent supplycameans, o &2 JeSAROR F A0theE %”d't\% eness
of ¥ he spark suppression effect, i L&y, leBlecdnic switch.
entdi nent  omREdESEr R Hresugt Fé‘tﬁgmgggé&%?r%lafeoégggﬁlgﬁvent |_(I)1%10 _?/\hli ch

i s Fhar act ertgegdobrabltadiedthid siiugels noeanggered tlong as s elsetsical switch is

20 closed. At the instant at which the electrical switch opens a sudden voltage increase

appears across the main electrodes of the triggerable electronic switch. The voltage

increase and the gate current cause the triggerable electronic switch to be triggered, the
contacts of the electrical switch are short-circuited and any spark 1s suppressed. At the
< next zero cro;Siné of the supply voltage the triggerable electronic switch is turned off.
25 Since tﬁe vofth?‘ge increase in the next half-cycle of the mains voltage is too-slow to
B . retrigger the triggerable electronic switch, the contacts of the electrical switch are no
longer short-circuited in the next half-cycle.
The voltage increase needed to trigger the triggerable electronic switch is
susceptible to tolerances and may cause uncertainty as to the effectiveness. of the spark
30 suppression effect. This problem can be solved by an embodiment of a spark suppressor

circuit according to the invention which is characterized in that the trigger means

further comprises:
I
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3{a threshol d devi ce connected between the gate el ectrode of the -
tdiggerable electronic switch and a node, for passing current to the gate
eliect rode when the voltage. difference between the gate el ectrode and the

néde exceedﬁﬁ%I g‘{ gggt erm ned value, and -3 a capacitor connec2$0ds.1993
bgt ween the 1iode ‘and the third connection termnal. Wen the electrical

switchis closed aa%y%bé@gfq\@el Jonﬁ&?%iaﬁet@@érpﬁét%e eleCR6HeAG0hE *Eﬁ%%dﬂitﬂ@nt

sypply nmeans wil | [ e capacitor untl t hreshol d vol Tage of -t he
t Hr eshol d dgégesnit switeihahdd .nodéefonpassing atrssht corahéggate electredes wherc theoyoliage-

sufficient to trigger the triggerable electronic swtch d t.he, c cj.tor
i § di schar géﬂfm@g?’ﬁ@’@ﬁrt.@% B@)‘g?ﬁﬁgﬁ’ﬁ%éﬂéﬂﬁ@ ‘E‘H’g FarEs A g@?&ﬁ’ﬁ‘é‘nﬁ V%ﬁg and’
i gger abl e_ el ecty a6 idnfilkied GetyBAP 1RddR%nARE ik ddnreddrCBrrhinaRi NS

cliosed triggering W cause the triggerable electronic switch to be
t urned ors because t hewhen tiegeleciricaiswitchds niwsed 2 veltageowidkappear agross theueader |

i f. th | ectrical itch i t.h | | t il
he mai n ol e Moot SRy meRByRiLpRaes Hecrbestios B s fl RLaBEbh TR
tri ggering ﬂftrééggﬁéﬁfcet i@?e%éh.b@.g’?ﬁ@!tﬂcﬁnﬁla‘?&f ét&?é&irﬁ&fetctﬁgadit@r hesdfaeiegdoon,

t her eby shor I'ng the electrical switch until the next half-cycle of
the supply uiggende. trighemable eléatrmonid sveitchsanidt the capaciton is digchargedrvia thesbgesheld

hal f - | f th | | he. ' “th
urr ent _supprycs EH S pai e ahe Eirat HREESE PRl Br Al i SRy
| oad, ang t%@% {eA10GR IR e mafls@Ibse@ Mgz eritist Will Ndt! dauseotheheigidrilflg @lezttonithe

operation o e spark suppressor circul't according to the invention is Tow
i gepe ndent switch tocbeTugmed: onl beaafiseathe ofoltagroagrasss the Jeain elacadesyfs 1z610- tHOWSVEEI .
T

triggerable electronic switch, j,s preferabl [ e t.hreshol d
device is p&é %P%Wa-gs‘ﬁ‘it 15 @Fpﬂ,\ﬁhﬁﬁg@yﬁoﬁa&%’?@é%ﬁ%(ﬁ&%ﬁﬁéﬁ 1fied
mai ns. suppl YeMalde@ $Ehd RigiBravRlélectidiic SWitdlLiid Subdeduenteippering will cheseahey a

resistor. The spark suppressor circuit according to the invention.is very
advant ageoutiggerablecelagtioni¢ ewiteh toabe tupped omcthereby sherirgisrwiting fhe glegrigl 5

cojrpar atjvel y. cheap and si e th st at, Wi ut C8SSL Hbe

el ectrich %‘éﬁ“iﬁ’cﬁlﬂtﬁéﬁlﬁﬁ%ﬁ’{ﬁf& O?tﬁ%svgplg |"8§€§% & ?ét egén%{éﬁts%ﬁ 5%’?1‘?1?% t he
advant age Ofndn@r SPEYeucid MAFRTSIRS of tHeCdipbly voltag® theovdpacitarsiapnotcie eharigedhisy

| ow power di'ssipation of the friggerable electronjc swtch becaus tt& %
switch i s ctwducentsupply metry bespese: thers is garolipge Aifereneg acrasy dha ioad 39 enow

be‘j; descrl] begigiggrag%r et e(;nzxaci lswn&y w\ﬁ?}{otoge ﬁﬁ%@md? The operation of the spark

suppressor circuit according to the invention is now independent of the magnitude of a

L

20 voltage increase at the switch terminal.
The triggerable electronic switch is preferably a triac and the threshold

'_ device is preferably a diac, allowing both non-rectified and recﬁﬁe§ mains supply

) voltages to be used. The current supply means is preferably a resistor. The spark

' ’ suppressor cir_T:ui£ according to the invention is very advantageous in thermal electrical

25 appliances. Ig':‘nables the use of a comparatively cheap and simple thermostat without
excessive wear of the electrical switch. Compared with a fully electronic temperature
control the advantage of the spark suppressor circuit is its lower costprice and the low
power dissipation of the triggerable electronic switch because this switch is conductive
only for short periods of time.

30
The invention will now be described in more detail, by way of example,

with reference to the accompanying drawings, in which:
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with reference to the acconpanyi ng draw ngs, ’i.nTmmlﬁhHasBeezﬂRdﬁlagadr'e 1 shows

an flectrical circuit diagramof a first enmbodii f : suppr essi on
cirfpuit according to the invention; Figure 2 sho iIkkl circuit
di ggr am of %ﬁﬁ\?ﬁgr)‘%serrbodi ment of a spark gsuppre cc28.0611§93 o

theginventi I'gure 3 shows waveforms of signals appearing in the circuit
shapn.in Fig. 2. 1 UG §ISAMOMBIbERM Mg dh 6f £ 6k iemtiotiment of o
conprising a spark suppgression circurt according to the inventiagn, and .
Fi ire 5 shouiyatpilessidr tiealit adcondiig todthegnéention; the iron 'shown in Fig.::3.

In ghese Figures elengnts with like functi.ons ar neand
reffrence Is_i gns. Fi guFigute i\nﬁms %“h@leﬁﬁ!lj'ﬁc@u‘!flfc“b‘i ‘ﬁ@?&ﬁ* gffyggcpp‘?g%nbégng%%?gﬁt
of R spark S#@E%ﬁé@e%'ﬁ&ﬁ&m %ccgrd@,ggcgg{gr]gvgnqoﬁpe invention. Aload 2 is

conpected i A an electrical switch 4 at a switch termnal 6. The
| oall 2 and the el ect rFigate 3showhwavefonns of sigeals apprIBBE de) theoCigcuit shewndpn | y
volgage termnal 8 and a second supply voltage term.nal 10, respectively.

The} suppl y Weg-t%ge applied to the first and second supply voltage termnals

8 apd 10 may be the angu RIS raHRRcallyGhbR§an dlditrid Boh icbnprsiag @ spark ns
supply vol tage or any tﬁer suitable alternating voltage. The spark

suppr essi on sgpgressidn drduitsaceoridingsto theinvgotiomrander i nal 12, a second
conpection termnal 14. and_a third connect.i on t.er o b%A A M8e. 3.
conhected to the firstEETHPIPORVHAY 5%8“’{‘:31?%%% &lg’?l mgi}tshég%or?\c,iﬁsbuppl y Goltage
terp nal §o and the sw thee Figurestdmdénts wWahlbetfuneions of meanings bear tharsamer
conprisedVa tri ggerabl e electronic switch 18, in the present exanple a

tri hc, havi pefefente sighs.nai n el ectrode 20 connected to the third connection -
tergnal 16, having a second nmain el ectrode 22 connected to the second
conpection term nal 14, and having a gate el ectrode 24 connected to the

firpt connection terngpate 13howatiR direuiteiidgrampgfl a/ firse ambodiznenThba sparkent
supply nmeans 32, for exanple a resistor or, any ot hgr. sui tabl.e irTBeda

profluces a cuppressioni citayitt haccgediag ojthsrinyensionr Aglgad b SORESEd 18 C%Wqﬁ%ﬂ

ol bt i cdp SRR PR Abadu iRl 3 el 2 AP ERRoRR GRS, £ore e

swi fch 4 i s sopenednfectadddenfive®/simae voltage terminal 8 and a second supply voltage

| terminal 10, respectively. The supply voltage applied to the first and second supply
voltage terminals 8 and 10 may be the a.c. mains supply voltage, the rectified a.c.
mains supply voltage or any other suitable alternating voltage. The spark suppression

20 circuit 1 has a- first connection terminal 12, a second connection terminal 14 and a third

connection terminal 16, which are connected to the first supply voltage terminal 8, the

second supply voltage terminal 10 and the switch terminal 6, respectively. The circuit

. further comprises a triggerable electronic switch 18, in the present example'a triac,

“  having a ﬁrst_‘main electrode 20 connected to the third connection terminal 16, having a
£ 25, second main‘*-;_e}ectrode 22 connected to the second connection terminal 14;-and having a
gate electrode 24 connected to the first connection terminal 12 via a current supply
' means 32. The current supply means 32, for example a resistor or any other suitable
impedance, péoduces a current into the gate 24 of the triggerable electronic switch 18.
f.' The triggerable electronic switch 18 is not triggered as lqng as the electric.al switch 4 is
30 closed. At the instant at which the electrical switch 4 is opened a sudden voltage

increase appears across the main electrodes 20, 22 of the triggerable electronic switch
18. The voltage increase and the gate current cause the triggerable electronic switch 18

to be triggered, the contacts of the electrical switch 4 are short-circuited and any spark



ase appears across I%ﬂ@b$h®des 20, 22 of the triggerable
ronic switch 18. The ase and the gate current cause the
erable electronic-s trlggered the contacts of the

rical sBHNHWN4468re short - CIrCUIte ahd any spark 5 is supp2®6584893
e next zero crossing of the supply voltage the triggerable electronic

h 18 i sig suppesdsedf fAt the nedrezevobiossing iofi tiiecsupplyi voltage tirectrigghrable dgmi'cmlcof

t he ins voltage_ js too slowto retrlgger the triggerahl e el ec ronlc -
swi tfh 18 théwﬁ'%hllgé% wirgd offeAsiths  YQLAEE INGITHSE IR ﬂl@gﬁg‘é qyﬁlﬁgcg'
shorg - ci rcui NSt Rht BOGeic ﬁ‘é‘ﬁtdt‘fth@
and got Smo%ﬁ%&eﬁa%&ﬁl?%&ﬁé@g&éﬁﬁéﬁ nrlf‘l?:lgsvm tchﬁiéﬁmy eea {lhyrl stor.

Fi g e 2 shoekcricsleswirah 4 ateosh fonger shdri-tirasted linl tlmawxchali{&yclenlﬁme maliEss ent
exarppl e a diac, is add d and conne bet ween, t h ate el.ect 4 of the
tridgerabl® ¥plagerisges %aflewostemawfae&gth?ofalgg% bleglecgionisi i ii@é& £ of
currfent to tgg,ﬂg% e el ectrode 24 when the voltage difference between the
gata el ectro and the node 28 exceeds ‘a predetermined value. In

addifti on, a capacitor Fgures2 siiowsex sexond embedimednheA rthrtshdlé davﬂdetZBeirt thier d

| 16, T 32 h
nodd 28 to sBiSHY SxaBBlerecs f A108h oL ENB-Y DEMeEE hIERF EHGHEEE BRCRIN ¢ he
firgt conneciifpfofy mégwﬁamsaﬁdamoaézsowaf&wmﬁﬁygeralcuﬁ@m e

currient suppl “means shown in Fig. i's again a resistor,
connect edlbegate etectrhde 2éd arche ahamlta:ghe;hffenea@e betwaerc theqgate elmtm@l 24181d the

Howdver, alter vel ot her. suyi t edance or.. a ans st
arr(_e’nged as 0{33#4' S’H;ngfo“b fede E?anﬁg éf“ﬁr aﬁmn??rea SAPRGHSF %}stce?&geq
non-rectifi eset&gemme%délmpi:m {4 ki CorbnBBri PR ErKinal PE. RS Sirréiit rsﬁﬁbly Iﬂeaabgmn
in Figure 2 operates as | ows. The electrical swtch 4 is either closed

or dpen. |f isineveceupled @athe apfe 28 ta supply Reyognt inerespanise @R yoltagedifieranse t age

appears acr o i n | S

Suppl v vol 1 aagvprEte s ConprRiion WahutgL PAahd el opfidinf sl Bl
t he it hi r d sconfent s@ply eieah owhbin Fige 2qglagﬁhtaofe51§@r Wvhich§ céfritcted hewéent he
resi;stor 32. As soon as the voltage Vn at the node 28 reaches the breakover

vol tage Vbo @f node 28iand tixsfirst sonnegtion erininal 12n BowsHetk mitermalyely aghothest | g

di s¢harges t citor i nt Q. e I ac
Thi ¢ process;]u?ta&%qﬁigg{wg?gg ' S%f %ﬁé%ﬁ%g&greﬁééﬁr ﬁ’?gslﬁlrrpedance of
theidiac 26 is low, agf mersappmytvmgm £ Rod-fextified AT trRinsupply! voltage the spark

di sgharged rapidly with a
suppressor circuit 1 shown in Figure 2 operates as follows. The electrical switch 4 is

20 either closed or open. If the electrical switch 4 is closed the full mains supply voltage
appears across the load 2. During the positive half-cycle of the mains supply voltage the
f‘ first connection terminal 12 is positive with respect to the third connection terminal 16.
- The capacitor 30 will be charged via the resistor 32. As soon as the voltage Vn at the
“  node 28 reachres the breakover voltage Vbo of the diac 26 the diac; 26 is turned on and a
gate current‘-%}discharges the capacitor 30 into the gate electrode 24 of the triac.18.

B

This process is illustrated in Figure 3. During breakover the impedance of the diac 26 is
low, as a result of which the capacitor 30 will be discharged rapidly with a
comparatively large current. If the voltage across the triac 18 is high enough the triac
18 will now be triggered. However, Fhis will occur only if the electrical switch is open.
30 Once the capacitor 30 has discharged into the gate electrode 24 the current supplied by

the resistor 32 is not adequate to keep the triac 18 in conduction and the process of

charging the capacitor 30 will be resumed. During the negative half-cycle of the mains

supply voltage the process is the same, with the understanding that the capacitor 30 will



. ﬁétively | arge current. If the voltage across the triac 18 is hi gh
encggh the triac 18 will now be triggered. However, this will occur only if
t hegel ectrical switch is open. Once the:capacitor 30 has discharged into

t he§gate el ?)%g% Q%ng' the current suppliedby the resistor 32 is p®05.1993
adefuate to 3 the triac 18 in conduction and the process of charging the

capgcitor 30 w || . | taV, k e GHICIbe redertdde IfBHensS
supfly vol tgﬁ\ék?ﬁggg?,égxgggs@svoﬁéé ggn%%&mp?ﬁ%rtaﬁe&lﬁer%t andi r{g etrhat t h_ee

capfci t or. 3¢, s dupply Wbhage ihmctfed the wltapg 3ini and tholcuerget Igrwillbalmans haveethgat e
cur;

ent g wll be reversed.. If the mains. suppl ol.tage is rectified fhe
vol#age Vn aarde Pﬁléﬂ%?ﬁdeﬁ‘t"eqnﬁnvf%bﬁag Mgdlﬁ‘é’@@“%/ll‘fgy%%ﬂ’gmp?ﬁ 55r°§tl9s“?r?e a
di r§ction, enabling a unidirectional thyristor to be used instead of a

trifc. When4fe electrical switch is now opened the next discharge of the
capfcitor<30 will triyhen thehelettricalswi®h iTinowt opened e neixt Hisekarge AT B¥nduct i ve

tgl th t g i f th i . YA | t t by.
o e B SR L TR ol e e
swi gch 4. Nor rralrg%mat@eme'n%ﬁsm%gly PUHdge Niifbrdb ﬁgﬁﬁsﬁﬁg by Ofleizeuningient t he
Nt hat case t

confacts bod&Hee triac Is triggered several tinmes, Once
t hefel ect ri galossSthietoohtadtsiaf the electmivalcswitahrd. Nounally, theoelgetricaleswitshdt & therl t he

vol gage difference between the first connection term nal ird
confection s@li ePeLiNiess the copiags H%cecgﬁga?tcﬁc%%%%ﬁo%gﬁég%ﬁg‘%%g%%% no
gat Cu”fnt i S appl | Oficel Be ehRuidal 8witdiB4 igbgerfﬁéuhﬁreﬂtsﬂdmﬁuém the el 2.8
rengi ns &f. The spark suppression circuit shown in the Figures 1 and 2

is dery sui wabthe Voitageiddference|betbreencihe firsteronasctiop ferminglel? and faitkipd o
heafi ng el ement is swit , f
tender at ur ccomestan FEMTER30 4f it 18 evgaF 30 by b cFERed dhd BBz curvnt

progi ded w Eﬁp%liéd??d kheStiR® 18 S The Fesaitris thak tRceBedisn@matnstdfe i nvent i on.

Fi g§re 4 does "not show the spark suppression circuit i_tseIL bg% this
cirfuit can be nount éEhe spagkn uppERssian| circhitdcthormsingae Fpgures band $rg VPhon

cr e s | shgHELAE e i AEane i BoRBed iy Bhich!Shdithl bmeh APRAIG
cirguit dia ﬁaﬂa off fepeatédlpio cnteol ehe enipecathiresod the hedtinpoetpmente Figure Meshowds

el efent 44 imetal ), which is thermally coypled to the_solqﬁmpl.ate A42. The
el eftrical smilecticsremprovisied vathea STk SUpPREsH CHEYIEACRI4iRs RERYEIWORs when

t het enper AL Blaokd ooty ik 3pdiic EBERES0R REGHRA BAA ciftli@an B 170N

recli ves a

mounted in any suitable place inside the iron. The iron comprises a housing 40 having a

i 20 sole plate 42 at its bottom. A heating element 2 is arranged in the sole plate 42. Figure

5 shows the electrical circuit diagram of the iron. The electrical switch 4 comprises a

thermal element 44 (bimetal), which is thermally coupled to the sole plate 42. The

electrical switch 4 thus operates as a thermostatic switch which ope'ns. when the

. ¢ temperature of the sole plate reaches a predetermined value. The i;on receives a mains

2:5 supply voltag:é_"bvia a power cord 46, which is connected to the first and second main

supply termin"als 8 and 10. The spark suppressor 1 may be of the same type as shown in

Figure 1 or 2 and is connected to the heating element 2 and the electrical switch 4 in

the same way as shown in Figuré 1 or2.
-
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|y voltage via a power cord 46, which is connected to the first and (4
nd main supply termnals 8 and 10. The spark’'suppressor 1 may be of:t le
type as shown in Figure 1 or 2 and is-connected to the heating ele
d the el gg&‘f i.lE%SSWi tch 4 in the sane way as shown in Figure 12$05.2993

[ 1. )

ai ns: A spark suppressor circuit (1) for protection of an

trical swtch (4) which in series wwth a load (2) is connected between

rst supp A 1tage termnal (8) and a second supply”ﬂm T
,- the-l'oatt (2) an@ The electrical swi'tch (4) being i ﬁm"m{"mm,a
ch termnal (6), the spark suppressor circuit (1) corft frising. s «
rst (12), a second (14) and a third (16) connection term nal .
ectable to the first supply voltage termnal (8), the second supply
age termnal (10) and the switch termnal (6), respectively, - a
gerable electronic switch (18) having a first main el ectrode (20)

ted to_the third ti term 16 ' '
i ofirode (23) connecthdorE LRBSSEE SIS BE Ao o HEHSREEN SR A g
a g

te el ect (Rfh hakkies Al o load () iscoRkMted BtNEer £FirksuBgoltagd teeminal (8)
gerabl e el'ectronic swtch, aracterized in that the trigger means

ris Fs( (i ;mdemgecnﬁﬂ rxhpplyem:ttage( tbzr()jlmab lzﬁiﬂ)eﬂ;ﬁeﬁh@rﬁrﬂhbe ﬁlergxcabmﬁqéb(‘ﬁ) on
terfi na .and the gate el ect.rode the tr [ ic
st o (16) - being ntereoniitied it iepinal . i afk SRR GeBletD) bR |

charjact eri egﬂgiﬂ that the trigger neans further conprises: - a
thrgshol d ‘device  (26) connected between the zate el ectrode (24) of the
tridgerabl e el ect raofirst (k) ackeands)ldnan a thiod 616) zonnection tesaural cgnesgsablsio t o

el et ote. ( ot Saoesprly vafRes crainal T8l A€ sibapi SHERT R ORI DT RS e

a cgpacitor %@@h eenharie)d ripéarely, t he node (28) and the third connection
ternminal (16). 3. A spark suppressor_circuit as clai me% in Claiml

or -2, charact eri zedtriggerahle: clesteonic switelr G dawing @ fixsh mainsglpgteaiie (28) conauecied

trige. 10 to the third connection terminal (16), having a second main electrode (22) connected to

‘the second connection terminal (14), and having a gate electrode (24), and

- trigger means for triggering the triggerable electronic switch,

characterized in that the trigger means comprises current supply means (32) coupled

between the first connection terminal (12) and the gate electrode (24) of the triggerable
15 electronic switch (18).
2. A spark suppressor circuit as claimed in Claim 1, characterized in that the
trigger means further comprises:
- a threshold device (26) connected between the gate electrode (24) of the
triggerable elgctr;mic switch (18) and a node (28), for passing current to the gate
electrode (Zﬁiwhen the voltage difference between the gate electrode (24)-and the node
(28) exceeds a p.redeterrnined value, and
- a capacitor (30) connected between the node (28) and the third connection
terminal (16).
3. A spark suppressor circuit as claimed in Claim 1 or 2, char'actexized in

&N

25 that the triggerable electronic switch (18) is a triac.

4, A spark suppressor circuit as claimed in Claim 1 or 2, characterized in

that the triggerable electronic switch (18) is a thyristor.
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A spark suppressor circuit as clained in CI aiml or 2,
"acterlzed in that the triggerable el ectronic switch (18) is a
i stor. 8 A spark suppressor circuit as clained in aim2, 3 or 4,
acterized |g @ t the threshold device (26) conprises a di ac.28&05.1993
arksupé’ 6‘r C|rCU|tascIa|rred|nCIa|m1 2, 3, 4or 5
acterized in thatatsh &kos\ﬁg preBdor TiRRlt s FRdMEd ﬂﬁ@)mmozrm bsé5clariceriztdn.

5. An el ectri cal ermal appliance, characterized in that it _
ri ses- aﬁafwmb@ﬂﬁwwﬁrﬁwommsesa%ond supply termhal” (10) and a
ch term nal (6), ectri- hy i with a
ing el eflent (2) i sg%rkﬁgg?%as%eﬁﬁegﬁgg:%‘&?%rspﬁ%ﬁlpﬁdlfy %eﬂ"gge term nal
and t he sesqaszedUpnhat thotlras supplyi medns (3D)conipriseheatsisior. el enent  (4)
the el e&tri cal swtch (4) bei ngl |nt erconnected at, the switch terg}snal

t

and s 3park supphesieriicakihesnilappligncgs chirag haragtameed; in thahit GRmPRTes,
pregleding C ai ﬂﬂ?gﬁ%%% f(#)hﬁtseégra@sughg te?rﬁﬁlgp %ﬂa aas'&ﬂ%ﬁ h@mhﬂélr(@) (zhBalectri-

conpecti on PGP e ’sp pressr o | rcuit being connécted to the
firgt suppl yal\sohiicRqs), tvitiich Bnber(es )with Jilﬁeamgoeﬂdnemp(ﬁ) §5 conhecterbbeteeen thel figs 0)
andithe switch terninal (.6), res(PectlveI% 2(@)6“{1@3@
appf i ance asuppharekageiterminali () supPbuvoliee termingl 1 g
switch (4) |ﬂ,@g@ﬁamen§,%) i ch
ot hor a1 Sondn AL AR HLHEGHE S RTBERE frcBn} R R ol O el
appl i ancg) asndcd apmduppre&m airdmo(rl) @s chivaediirt eny emeiof tlnetpnaledn':lgeChim&;tthe cal
appl i ance |s an electric

first (12), the second ( 14) and the third (16) connection terminal of the spark

suppression circuit being connected to the first supply voltage terminal (8), the second

supply voltage terminal (10) and the switch terminal (6), respectively.
8. An electrical appliance as claimed in Claim 7, characterized in that the

15 electrical switch (4) is a thermostatic switch comprising a thermal element (44) which is

thermally coupled to the heating element (2).
9. An electrical appliance as claimed in Claim 7 or 8, characterized in that

the electrical appliance is an electric flat-iron.
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