' RmP cory

_ Thernally ‘controll ed electrical swtching device. The invention relates to

a thernally controlled electrical wtching device conprising a tenperature
gontrol “having a snap-action switch conprising a fixed contact and a
nmovabl e contact connected to a netal snap-hkction switching spring, a )
binmetallic el ement which influences the novenent of the novabl e contact,
whi ch snagFhecmaliy contralledi electrical iswitching fdevice.d by a strip having two U shaped
cut-outs which extend in the longitudinal direction of the strip and which
are separated from one another by a bridge portion, the bases of the U
shaped .cut-outs adjoining the bridge portion in such a manner that narrow
edge portions are forned between the |ateral edges of the strip and the
limbs of the U and tongues are fornmed between the linbs of the U which
strip is bent at the location of the bridge portion in such a manner that .
one tongue is situated above the other tongue, and the free end portions of
the tongues are pivotably coupled to one another. Such a SMAtChlng devi ce
is known from GB-B-2,211,.353. Snap-action smntchlng springs ,of swtching,
devi ce shoul d have a sat' 18 @GWBG% Eﬁﬂ%r%“é g device
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the strip and which are separated from one another by a bridge portion, the bases of the U-
shaped cut-outs adjoining the bridge portion in such a manner that narrow edge portions are
formed between the lateral edges of the strip and the limbs of the U and tongues are formed
between the limbs of the U, which strip is bent at the location of the bridge portion in such a
manner that one tongue is situated above the other tongue, and the free end portions of the
tongues are pivotably coupled to one another.

Such a switching device is known from GB-B-2,211,353. Snap-action
switching springs of switching device should have a satisfactory conductivity for electric
current. However, the electric current generates heat in the switching springs. When such
switching springs are used in appliances which in addition operate at a high ambient
temperature, the heat produced in the switching is considerable, as result of which the total
temperature of the switching spring becomes very high. The switching springs should
therefore have an adequate creep strength to prevent relaxation. To this end the springs are
manufactured from hardened chrome-nickel steel. However, such a material has a
comparatively high specific resistance (approximately 730 nQm), as a result of which the heat
generation in the switching spring even increases. If the switching device is used in
appliances such as flat-irons, which operate both with high current intensities and at a high
ambient temperature, the resulting heat generation may lead to such a high temperature that it
may give rise to creepage of, particularly, the mechanically loaded parts, specifically the
bent tongue, which is under compressive stress. This causes the compressive stress to
decrease, as a result of which the switching device no longer performs satisfactorily. For
large current intensities the free end portions of the tongues, which are hooked together so as



manuf act ured from hardened chrone-nickel steel. However, such a materi al
has a conparatively high specific resistance (approxi rratel y 730 n[err]m,
at a result of which the heat;generation in the switching spring even
increases. If the sw tching dew ce is used?n appl i ances such as
flat-irons, which operate both with hlgh current intensities and at hi gh
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device in accordance with the invention is
Limiting the current in the tongues precludes an excessive temperature
rise of the tongues and thereby reduces the risk of relaxation of the spring steel. In
particular, this reduces the generation of heat in the tongues, which are under bending stress,
so that the above problems are avoided. This reduces the risk of malfunctioning or failure of
the switching device. Obviously, the current should be limited in such a manner that the
highest temperature of the switching spring remains below the relaxation temperature

- (approximately 330° C) of spring steel.

In a first embodiment the means comprise an electrically conductive layer
on the edge portions of the switching spring. The current will now pass mainly through this
electrically well conductive layer and to a smaller extent through the parts which are
provided with this layer, such as the mechanically loaded parts. Preferably, the electrically
conductive layer is of copper. This copper layer may be applied, for example by means of an
electrodeposition process or a rolling process, on the edge portions of the strip before the
actual switching spring is formed by operations such as punching and bending. Alternatively,
the electrically conductive layer may be of silver. '

' In a second embodiment the means are formed by providing the pivotably
coupled free end portions of the tongues with a layer having an electrical resistance which is
high in comparison with that of other parts of the snap-action switching spring. The layer
may, for example, be of a ceramic material ipplied to the end portions of the tongues by
means of customary proces§e§ such as sputtering or a sol-gel method.

o In a'third embodiment the means are formed by a flexible electrical
connection between the fixed end portion and the movable end portion of the snap-action
switching spring. The electric current now flows almost wholly through this flexible
connection and no longer through the mechanically loaded switching spring. The connection _
must be flexible, because one of the ends of the flexible connection is connected to a



characterised in that the device conprises neans which limt the current

t hrough the tongues. Limting the current in the tongues precludes an
excessive tenperature rise of the tongues and thereby reduces the risk of
rel axation of the spring steel. In particidar, this reduces the generation
of heat in the tongues, which are under bending stress, so that the above
probl ems anevablepark of therswitching spring: Fhe flexibleotonnedtionrrosy be,i fog example; A opperf
the switchj device. Qbviously, the current should be limted in such a
manner that the highest tenperature of the switching spring remins bel ow
the relaxation tenperature (approxi mately 330 [err]) of spring steel. In a
first enbodi mnent the neggs conprlse an electrically conductive |ayer on the
edge portions of the swi wrhe deseribed, in mmmvws@fmwty
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punching and bending. Al ternativel y the electrically conduct I ve I ayer may
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Fig. 5 stiows the insulated end portions of the wngues of the snap-action
switching spring, and
Fig. 6 shows a part of the switching device with a flexible electrical
connection between the ends of the snap-action switching spring.

The thermally controlled electrical switching device comprises a
temperature control 1, which mainly comprises a snap-action switch 2 having a movable
contact 3, a fixed contact 4 and a bimetallic element 5. These parts are secured to a base 6
comprising three electrically insulated spacer rings 7a, 7b, 7c which are fastened to one
another by means of a tubular rivet 8. The snap-action switch 2 comprises a snap-action
switching spring 9, to which the movable contact is secured. The snap-action switching
spring 9 is a spring-steel strip 10 which, as shown in Fig. 3, has two substantially U-shaped
cut-outs 11, 12 extending' in the longitudinal direction of the strip. These cut-outs are
separated by a bridge portion 13 in such a manner that the bases 11a, 12a of both U-shaped
cut-outs adjoin the bridge portion. This results in narrow edge portions 15-16 being formed
between the lateral edges 14 of the strip 10 and the limbs 11b, 12b of the U and in tongues
17-18 being formed between the limbs of the U. At the location of the bridge portion 13 the
strip is bent through approximately 180°, as a result of which one tongue 17 is situated
above the other tongue 18. The free end portions 19-20 of the tongues are pivotably hooked
into one another so as to give the tongue 18 a curved shape. The tongue 18 is then constantly
under compressive stress. One end portion 21 of the snap-action switching spring 9 is
secured between the insulated spacer rings 7a, 7b of the base 6, the movable contact 3 being
secured to the other end portion 22. The fixed contact 4 is fastened to a ring 23, which is
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may, for exanple, be of a ceramc material applied to the end portions of
t he tongues by neans of customary proceses such as sputtering or a sol-gel
nethod. In a third enbodi mnent the nmeans are formed by a flexible electrical
connection between the fixed end portion aftd the novabl e end portion of the
snap-action swi tching spring. The electric current now fl ows al nost whally

t hrough t hsesuredchetween the spagerrings Vianlse Therfixed pantaged faces the mavable
| oaded swi ' spring. The connection nust. be fl exible, because one of
the ends o e flexible connection is connected to a 3 novabl e part of

the switching spring. ThThé emkpbition 2dnofethe bimetaltiy elementt Oris asaured & the spaeper
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snap- act i opostignt 13)iof ghe; gnapragtiom switching spring>9 rig order to transmit the deflection of the
bimetallic element 5 to the snap-action switching spring 9. As a result of this, the snap-action
switching spring is under a certain pre-load.

The switching device operates as follows:

There is a voltage difference across the connection points 28 and 29 of the snap-action
switching spring 9 to the movablé contact 3 and of the ring 23 to the fixed contact 4,
respectively. As long as the movable contact 3 is not in contact with the fixed contact 4 there
will be no current through the snap-action switching spring. The bimetallic element 5 deflects
- downwards in the case of a temperature rise. This causes the compressive stress in the bent
tongue 17 to change. Ata given compressive stress the switching spring snaps over and the
contacts 3 and 4 contact one another, as a result of which a current will flow through the
snap-action switching spring. The process is reversed when the temperature decreases.

The current through the snap-action switching spring flows not only
through the edge portions 15, 16 but also through the tongues 17, 18 via the pivotably
coupled end portions 19, 20. The current through the tongues gives rise to a temperature rise
of the tongues. As already explained, the temperature rise may become impermissibly high in
the case of large currents. The temperature of the tongues is now prevented from becoming |
too high by limiting the current through the tongues.

, In a first embodiment (Fig. 4) this is achieved by coating the edge
portions 15, 16 of the snap-action switching spring 9 with an electrically well conductive
layer 30, for example a copper layer. Most of the current now passes through the copper
ayer and no longer through the tongues. Such a layer may already be applied to the strip 10
before operations such punching and bending are performed. The layer can be applied, for
example, by means of an electrodeposition process or a rolling process.

In a second embodiment (Fig. 5) this is achieved by providing the
pivotably coupled free end portions 19, 20 of the tongues with a layer having a high
electrical resistance, for example a ceramic layer. Such a layer can be applied by means of
quzﬁngcnalsﬂﬂgﬂlnuhodomCﬁnD(Kﬂmnﬂqn\hqmmttkmoﬁﬁon.



Fig. 4 shows the strip for the snap-action switching spring with copper-

pl ated edge portions, Fig. 5 shows the insulated end portions of the
tongues of the snap-action switching sprin and Fig. 6 shows a part of the
-switching device wth a fl eX| ble electric "connection between the ends of

t he snap-action swtchi ng spring. The thermally controlled electrical
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spring 9. The pin 36 can be adjusted in height by turning the rotary knob 35, which enables
the pre-load on the tongues 17-18 to be adjusted. Thls pre-load influences the snap action of

"the tongue 18 with the movable contact 3.



_ above the other tongue 18. The free end portions 19-20 of the tongues are
- pi votably hooked into one another so as to give the tongue 18 a curved
$hape. The tongue 18 is then constantly under conpressive stress. One end
. portion 21 of .the snap-action switching sPring 9 is secured between the

I nsul at ed spacer rings 7a, 7b of the.base 6, the novable contact 3 being
secured t GLAIMSSt her “end portion 22. The fixed contact 4 is fastened to-a
ring 23, which is 4 secured between the insul ated spacer rings 7b, 7c.

The fixed contact 4 faces the novable contact 3. The erﬁlmu I“j“lﬁummw he
bimetallic element 5 is secured to the spacer ring 7c o

electrically insulated coupling pin 27 is clanped betweeh thef rée end
portion 25 of the binetallic element 5 and the bent end portion 26 (near

the bridge portion 13) of the snap-action switching spring 9 in order to

transmt the deflection of the binetallic el ement to the snap-action
swi t chi nglspring 9. As A&mﬂlymnmﬂetclwmbmmmmm&ngasprl ng

ll'ﬁeggdie; % certai n h?ad The s CM device opﬁrm%] I l@gw%lethe

snap-act i gghtact connected to a metal map,-acuon switching spring, a bimetallic element which
influences the movement of the movable contact, which snap-action switching spring is
formed by a strip having two U-shaped cut-outs which extend in the longitudinal direction of
the strip and which are separated from one another by a bridge portion, the bases of the U-
shaped cut-outs adjoining the bridge portion in such a manner that narrow edge portions are
formed between the lateral edges of the strip and the limbs of the U and tongues are formed
between the limbs of the U, which strip is bent at the location of the bridge portion in such a
manner that one tongue is situated above the other tongue, and the free end portions of the
tongues are pivotably coupled to one another, characterised in that the device comprises
means which limit the current through the tongues. _
2. A switching device as claimed in Claim 1, characterised in that the

means comprise an electrically conductive layer on the edge portions of the switching spnhg.'
3. A switching device as claimed in Claim 1, characterised in that the

means are formed by providing the pivotably coupled free end portions of the tongues with a
layer having an electrical resistance which is high in comparison with that of other parts of

the snap-action switching spring.
4, A switching device as claimed in Claim 1, characterised in that the

means are formed by a flexible electrical connection between the fixed end portion and the
movable end portion of the snap-action switching spring.



“switching spring 9 to the anabIe contact .3 and of the ring 23 to the fixed
confact 4, respectively. As long as the movable contact 3 is not in contact
with the fixed contact 4 'there will be no current through the snap-action

- switching spring. The binetallic element 5 deflects downwards in the case
of a tenperature rise. This causes the conpressive stress in the bent
tongue 17 to change. At a given conpress‘ve stress the switching spring
snaps over and the contacts :3 and 4 contact one another, as a result. of
which a current will flow through the snap-action switching spring. The
process is reversed when the tenperature decreases. The current through the
snap-action sw tching spring flows 33{ only Fugh the edge portions 15,
16 but al so through the tongues 17, 18\yi a tlhg pivotably coupl ed end
portions 19, 20. The current thro nh th Jives rise to a
tenperature rise of the tongueszjt- )
may become inperm ssibly higbs case F"’arqe/burqents The
tenperature of the tjongQgs ®ni ng top high by
limting the current Ot @nbodi mgnt (Fig. 4)
this is achi eved byJroabhre ] he fgnhap- action
switching spring 9 %F e # ez?ayégp30 for

exanpl e a copper Iayer ; e rough the copper
%
== nay al rleady be

| ayer and no | onger thro -
applied to the strip 397b ch punchgng and bending are
perfornmed. The layer can be applied, Tor exanple, .by nmeans of an

el ect rodepositi on process or a rolling process.
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~In a.second enbodi nent (Fig. 5) this is achieved by providing the pivotably
coupled free end portions 19, 20 of the tongues with a |ayer having a high
eélectrical resistance, for exanple a cerami c |layer. Such a |ayer can be
applied by nmeans of sputtering or a sol-gel nmethod or CVD (Chem cal Vapour
Deposi ti on. S5 In athird enbodinent (Fig. 6) this is achieved by
providing a flexible electrical connectyon 32, for exanple a copper wre,
bet ween the fixed end portion 21 and the novable end portion 22 of the
snap-action switching spring 9. The current will now fl ow al nost wholly
t hrough the copper wire and no | onger through other parts of the .
snap-action switching spring. However, in practice, the copper wire can
only be fitted in the assenbjged condi fjgon of the sw tching device, for

exanpl e by soldering. T, ises a control
el ement 33 for setting pHe-tgfperatdre. e contfof—erenent is secured to a
support 34, which in itp turn is secured to the spacer fing 7a of the
support 6. The tenperatEe-control el enent 33 has a rotary knob 35, to
whi ch an insul at ed pi n F4ELEEEqradk L ELarelbiiiiidLdrd 36 presses agai nst

the tongue 17 of the snap-action 3Mtching spring 9. The pin 36 can be
adjusted in height by turning the rotary knob 35, whi c‘? legab['es
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the pre-load on the tongues 17-18 to be adjusted. This pre Toad influences
the snap .action of the tongue 18 with] eTlmwbdaiHnsBem diced. 6 CLAI MS:
1! A thermally controll ed| &l ec ng devi ce

corrpr|S| ng a terrperature control - having a s tch conprising a -

fixed contg a movabl e contact ¢ ecte o a 'rreta shap-action
swi tching binmetallic el enment which influences the novenent of the

novabl e Coﬂiﬁn g spring is forned by a strip
having two U-s a %cut d@%ﬂ%s@ﬂc ﬁ%%ﬁwn t he 1 ongi tudinal direction of
the strip and which are separated from one another by a bridge portion, the
bases of the U shaped cut-outs adjoining the bridge portion in such a
manner that narrow edge portions are forned between the |ateral edges of
the strip and the Iinbs of the U and tongues are forned between the |inbs
of the U which strip is bent at the | ocation of the bridge portion in such
a manner that one tongudhesinvéntiontrekites o acthermallytdoatrolieshejeetrical rawitchingf device
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through t hontaet'¢H)ehd a movable contact (3) connected to a metal snap-action switching spring (9),
and having a bimetallic element (5) which influences the movement of the movable contact.
In order to minimise the heat produced in the mechanically loaded parts (17, 18) of the snap-
action switching spring (9) the switching device comprises means which limit the current
through these mechanically loaded parts. These means may comprise an electrically well
conductive layer (30) prowded on the non-mechanically loaded parts of the snap-action
switching spring or a layer (31) having a high electrical resistance deposited on the,
mechanically loaded parts (17, 18).




2N A switching device as claimed in O ai
that t e, means conprise an electricdlly conductlve | a
portrons of the switching spring. 3. A's

clainmed in characterised in that the neans af
t he pivot ed free end portions of ‘the tongue
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The invention relates to a thermally controlled electrxml switching devu:e '
comprising a temperature control (l) having a snap-action switch (2) comprising a fixed
contact (4) and a movable contact (3) connected to a metal snap-action switching spring (9), |
-and having a bimetallic' eiement (5) which influences the movement of the movable contact.

In order to minimise the heat produced in the mechanically loaded parts (17, '1_8) of the snap-

. action switching spring (9) the 'switchi'ng devxce coxhprisa means which limit the current
through these mechanically loaded parts. These means may comprise an electrically well
conductive layer (30) provided on the non-mechanically loaded parts of the snap-action

 switching spring or a layer (31) having a high electrical resistance deposited on the.

mechanically loaded parts (17, 18).

Figure 1 and 5



