- 1 - Thermal overload protection apparatus The invention relates to a
thermal overl oad protection apparatus for protecting an electrical
conponent, in particular an el ectronic conponent, said thermal overl oad
protection apparatus having a switching elenment for short-circuiting
connection points of the conponent or for disconnecting an electrically
conducti ve connection between at |east” ode of the connection points and a

current-caﬁ%gg@%lel%@%yb%§ ﬁgg%éggygﬁx%hégﬁ%gg;ion apparatus, an actuator
n

appar atus for 'swi't ching the “switching el'ene to an appropriate
short-circuiting position or disconnection position, and a tripping el enent

whi ch tripﬁ?the.aptuator qeﬁgﬁatus on a tgernaLly sensitive basis, An
over | oad protiectioR"hppar & ud S t h's & ypREFEknAMF F52%exBhpF 8 F# 8t

Of f enl egunggsehiadils DECLO 200802214944 . < That ~degymentndesentbes;a
thermal overload protection apparatus, which has a short-circuit device

W t h spri n@alfitdsed aghert islge darorfigr shapenaitcusdidgtietentt odesrbbad surge
arrester, and.a fusibl I 1. trippi the overl.oad protection apparatus.
I n additioﬁhgaﬁ%Wﬁﬁénen%%%%%%ﬁ?é%s}%ﬁgb rF%adg%}b 5t one%%ﬁéT%tuéggjth
swi t chi ng elhereniciofcud tsher t echneut iodew et ancdverh®adopiahesid oo
apparatus with corresponding switching el enent of a disconnection device is
al so conceiVvabl 81 °5H %QE%P%ad”bfe%?%%?%Bﬁ%%Ycéﬁﬁﬁ%%ﬁ¥§mh390?%%ﬁ¥%O?n sai d

conponent s 1RgLRL Ngrouiside anomqpal -qperating.¢angedinddhi g gasg, a
power conversion at a damaged conponent, caused for exanple by a reduced

i nsul at i on cstrr@ndgtirasfrying® -eldeernonpofentthd eadsetleddicreasedcheati ng. | f
a heating %gﬁgg_t%gpponent abgve a_per.m.ssi eshol d not event ed,

ible t i p
this may | & or “éxanpl e, °t u%%%ﬁgeagpagﬁ?fguniQﬁ;rﬁﬂ%ﬁéﬁﬂ%ﬁ p{%%uction
of waste gas@scdfirko @& ldn&datof fd rean appropriate short-circuiting
position or discennection position, and a tripping
element which trips the acltuator apparatus on a thermally

sensitive basis.

An overload protection apparatus of this type is known
for example from Offenlegungsschrift DE 10 2008 022 794
AZl. That document describes a thermal overload protection
apparatus, which has & short-circuit device with spring-
biased shorting bar for shert-circuiting electrodes of a
surge arvester, and a fusible element tripping the
cverlcad protection apparatus. In addition to this
embodiment as an overload protection apparatus with
switching element of a short-circuit device, an overload
pretection apparatus with corresponding switching element

of 2 disconnectiocon device is alsc conceivable.

The overload of electronic components may result in said
components operating outside a nominal operating range.
In this case, a power conversion at a damaged component,

caused for example by a reduced insulation strength of



These risks are al so present with an arrangenent of conponents arranged on
a conducting track support, such as surface-nountabl e conponents. To
construct an arrangenent of this type, the conducting track support (the
printed circuit board/PCB) is fitted with suitable conponents and sol dered,
generally by automatons. Due to this fitting process, there is often only a
very limted anount of installation Spdce. At the sane time, tenperatures
are produced locally, which reach at |east close to the trip tenperature of
the trippi heelcmiticTthe bbjéet Lof Fe Sam@ent ot 150 ¢ ol péciffaata icher nal
overl oad prat i on _.apparat.us hich r ires:little installatio ace,
responds reli :ﬁéy tggﬁ" %Zireﬁal verT oad fg%]grl%%%?ﬂt)i%l rt?]'uﬂl"tnsgmgr& d%cgjnorslcgcts,
and can bepiretregratied eassl ymay n Ispd,e diort hexbepper, at teesdqnagkiced, in a
mounting process of a rmunti.nq operatjon, in C%ﬁr'ti cul ar _surface-nounting,

of conponeft's*BHELEENAGEETRG 1Er adK ot i 4997 eBE5FS 2EhiT&ved in
accordance Wsi.hskhe; i-avention by the features in the independent claim
Advant ageous enbodi nents of the invention are disclosed in the dependent
claims. - 3 - Wth the overload protection apparatus according to the

i nvention, actuat or arat ys Qe.sw tched ove [ activation from
an inacti vgkgggt e%:ﬂgl%gwh% taﬁleS%swi%?c%ﬁi%%é’ \é\?'éﬁgnta%anén% £b%&§%/\ﬁ£‘tcr§efg by the
act uat or appaspahtsisheirrevemdascrm eesudridueft g ppragk bypupeans , ofsitdie
tripping elenent, into a trippable state, in which the swi tching el enent
can be sw ?éhedSBFFﬁ%"%%’tIHE?*&‘Gapp%‘i’%l?%%e‘ﬂ?? ppabt® by-TReENS of t IFé
tripping eh%ﬁﬂ?em@ﬂ% ter meniknagidyve” raRd cdddRRa £" cLhug NBRAafhd M this
context that only the actuator apparatus activated by the sw tchover

appl i es a fohee prEgquiededcforushobracid/ EGRY i Ng of idiedonngdt i thirieng a
tripping process.and the inaciivated, thatids Lo sav hnastives actyator
appar at us does rot “apply any torce, or does Yapply a force sUf fici ent,
for short-ehfguirtiicRgngr picseaealHieans NOtoeven bAlthe event lofmittddpi ng by
means of the tripping el ement. An overl|load protection apparatus of this
type can b@TtfBlht ePini t ABEEALABEEPEK oPAST ppi A, VEh byeRBans 6Fa
mounting tyBgoasseckaked W th Jemper Al Ukes 1y suGhias, soldering. Agidwation
only once an uncritical tenperature has beeh reached or at any other

sel ect abl echoaentci nhhéi teipstehpsrandesposstbretripepant £¢akany .t hi s nonment
in tinme may be once nounting of the overload protection apparatus and/or
the el ectrical conponent is conplete. The conponent is preferably a
conponent fhat Ssfede mrunted ofin{enfDUAt el Vica | bpeeoARECsi afhdi@iats on a
conducting track support conprising conducting tracks. The current-carrying
el ement of cvhelepdct P‘F@ﬁﬁpyl@@nd@@f?ia\"iéz@émneé’gﬂ@rﬁi i Fesitiglesct rliiddlle

switching el emeni forged.as.a dLSeaARgclqnghemenl bis i} RAFd GHlpr, one
and short circuits or disconnects, and can be integrated
easily, in spite of the temperatures produced, in a
mounting process of & mounting operation, in particular
surface-mounting, of components on a conducting track

support.

This object is achieved in accordance with the inventicn
by the features in the independent c¢laim. Advantageous
embodiments of the invention are disclozsed 1in the

dependent claims.



- 4 - of the conducting tracks or a current-carrying el enent nounted on the
conducting track support and connected to one of the conducting tracks. The
el ectrically conductive connection is a connection for connecting the
conponent. The short circuit is, in particular, a short circuit via at

| east one of the conducting tracks. The tripping elenment is advantageously
formed as a fusible elenent tripped by3melting. The nmelting point of the
fusible elenent determnes the trip tenperature, which can thus be set via
the materi & tdelded | BAST Thadf BSIBISE TélceneP Had 89| A6FCH6F 1 AThG: nel e
plastic fonexamnle as.act ye Akl | alo. Conpar ed,f 0,2 sghdencobsaplt -

pl astic denonstrates a softer transit %n of its consistency at the nelting
poi nt Thi s flkas theiadvantagérthatam timigpiing elsermert, nade efiihbt -medt
plastic remmi,ns. i.n its_original |ocation, even.,in the event of_ tripping,
Bnd its shape 5 Agr eFy RRARGETPBYOt hed 1 IPIag-Bherdt | A% P SUSH & way
that the Sf&?’pta‘f@'tb_%w thatevé€en can shardscid cai t tthgpenpPOReMeardd dhe
switching element is formed as a di sconnection device for “di sconnecting an
el ectri cal [MrecondirRive eonmeationlivio ag |tedsradie oftehe, camnedti®h points

o Secon COVESHEYL 0% ROk he Lyl e hemmal 1ot ys pret bl o

di sconnect egpparatus +rippable by means of the tripping element. The
terms “inactive” and “frippakle” thus mean in this
context that only the actuator apparatus activated by the
switchover applies a force reguired for short-circuiting
or disconnection during a tripping process and the
inactivated, that is to say inactive, actuator apparatus
does not apply any force, or does not apply a Iforce
sufficient, for short-circuiting or disconnection, not
even 1in the event of tripping by means o¢f the tripping
element. An overlcoad preotection apparatus of this type
can be mounted without the risk of tripping, even by
means of a nounting type asscciated with high
temperatures, such as soldering. Activation only cnce an
uncritical temperature has been reached or at any other
selectable moment 1in time 1is thus made possible. 1In
particular, this moment in time may be once mounting of
the overload protection apparatus and/or the electrical

component 1is complete.

The component 1is preiferably a component that can be
nounted or 1s mounted wvia 1ts connection points on a
conducting track support comprising conducting tracks.
The current-carrying element of the electrically
conductive connection in an electrical switching element

formed as a disconnecticon element 1s, in particular, one



appa arus that can be switched over by manual |y changi ng the outer form of
the actuator apparatus or the arrangenent of the actuator apparatus
relative to the switching elenent. The switchover is thus a manual
swi t chover by changing the outer formof the actuator apparatus or by
changi ng the arrangenent of the actuator apparatus relative to the

swi tching el ement. The activation may Be-undertaken directly at the

overl oad protection apparatus. The nonent of the activation can be sel ected
freely by afusdre rrndectidancerawih am advanragesdusaemodiomenieradnit he
invention, the.actuataqr, apparatus. has . at | east one spring element, and in
particularmF§%§ gpf?hgjﬁ1éﬁ%ﬁ?%CHﬁﬁgaéf%éko%uéﬁgégaﬁﬂgffgl§ﬁfgg ed over by
bi asi ng t hengprifnghel emeiat.cdimgparddacdd .archd hel ssprng: el ememdidci+d s case
is a snap done or has a snap done. Snap dones are spring elenents that
function i ACAEEGFdARcE Swit CPHEC et ekel Opr CRENEICE 108 AICKERMP S % 'spri ng

el ement thal.cangjsts.iofc asStydip of spLingyskeel 5 The steel d s st@nped such
that it has a stable state and a netastable state. It is bent as a result
of the infkGedeesdf ofhier o€ ithet henstiabliegsttatekgnti|l it suddenly springs
into the netastable state by denting. The spring el enent of the clinker
generally has a done-1like or donme-portion-like region, which is produced by
t he stanpi mgepr aeessinghe cliwmest-at ass areivpireferahlyl wsetbined hiss erbodi ment
of the invention to produce a relaxed state and a biased state of the
spring el efBAtPLEn SfFENCase IRES WY chovet s ANSwWMEddwdr HY6rh the

unt ensi oned, st akg5ipt Q t@fegéﬁ§eddé%$£ﬁineé,GtBeAS@ffﬁvetem erature,
materi al , theactuator apparatus may alternatively or addltlgﬁaﬁly

advant ageousliyhhave: anhiiat umeseent et ethal renidéoraln skapetmenor yThnat eri al

and/or a terial of.chenmically ch ing form In particular,.the.actuator
Sppar at s EHELRLCsar HEMEHE odt® sCATara ah gt Baton ppab b Bt hociam cal &y
bi ased by srargief aa hatebeahathBeisw.tching el ement. Parts of the actuator
apparatus and/or of the switching elenent are therefore |atched to one
anot her when the actuator apparatus is switched over or are otherw se

actively epgaged W ti1, one apgeLher so.as,d o bias fhe agLhalor -apparafus.
softer transition of its coeonsistency at the meiting
peint. This has the advantage that a tripping element
made of hot-melt plastic remains 1in 1its original
location, even in the event of tripping, and its shape is
merely changed by the tripping operation in such a way
that the short~circuit device can short circuit the

component.

If the switching element 1is feormed as a disconnection
device for disconnecting an electrically conductive
connection of at least one of the connection points to a
current-carrying element, the fusible element is thus
preferably a soldered connection within the electrically

conductive connection {to ke disconnected).

In accordance with a preferred embodiment of the

invention, the actuator apparatus is an actuator



The actuator apparatus is alternatively or additionally advantageously a

devi ce that can be sw tched over

reci procal

principle

this spring el enent.

(and therefore activated) by neans of
di spl acenent of parts or regions of the actuator apparatus.
t he actuator apparatus has a spring el enent functioning by the clicker

| f

(a snap done), the displacenent is thus a denting of a region of

I n accordance wit® a devel opnent of the invention

t he

swi tching el enent and the actuator apparatus are forned in one piece or at
| east conpepyeratcemibmparan floe nediinhede opieacéey T aldducezathienqunber

of reqU|regh§arts and
el ement and

Lo

S.and provides a clear copnectlon petween the swiching
ct uat or app%fhtug. | N accof dance”wi t AYE bréPerre& eﬁﬁédinent

of the invertikegerthe coeppanent aksuatcenpepeatathat candierseparatied from
t he overload protection apparatus, in - 7 - particular fromthe sw tching
el ement . TRELEGRPORent L&HGE Gver IT8%d FFOICARTGIT appar dtUs cah tTerétore be

meni pul at ed,jindeperdent |y of e ANghbery al: | a5k | 5 PERC Pyt d:

particular, this

egree of freedomsinplifies the nounting o

and/ or oveebpadapret ect ilon appagatasihe arrangement of the actuator

apparatus relative to the switching element. The
activaticon may Dbe undertaken directly at the overload
protection apparatus. The moment of the activation can be

selected freely by a user.

In accordance with an advantagecus embodiment of the
invention, the actuator apparatus has at least one spring
element, and 1in particular is a spring element. The
actuater apparatus 1s switched over by blasing the spring

element.

In particular, the spring element in this case 1s a snap
dome or has a snap dome. Snap domes are spring elements
that functicn in accordance with the clicker principlie. A
clicker is a spring element that consists of a strip of
spring steel. The steel is stamped such that it has a
stable state and z metastabkle state. It 1s bent as a
result of the influence of fcorce 1in the stable state
until it suddenly springs into the metastable state by
denting. The spring element of the clinker generally has
a dome-l1ike or dome-portion-like region, which is
roduced by the stamping process. The two states are
preferably used in this embodiment of the invention to
preoduce a relaxed state and a biased state of the spring
element. In this case the switchover is a switchover from

the untensioned state into the bilased state.

e conponent



The invention further relates to an arrangenent conprising a conducting
track support, at |east one conponent arranged thereon and at | east one
overl oad protection apparatus as described above. The conponent is
preferably a surge arrester, in particular on a sem conductor basis
(suppressor diode, varistor, etc.) or a gas-filled surge arrester or a
resistor. In particular, the conponermt 8§ s a surface-nmounted conponent (SMD
conponent), which is preferably nounted on the conducting tracks of the
conduct i ngMsr ackcsappor t Mbyerdans of ther ef REWISHPHer | AGOPr LRSS, Ty

accor dance .2 Rgherr o0 exhadimegt, of, ¢ e awentian., & he syl t ching

el enent an r"the actdat or apparatus of -the over ection apparatus
i S support edtomctkshenconpenentiai a the/tri ppi ngrelmrerndthatmaset basay
indirectly) or, via a conducting track of the conducting track support
connect ed” @PFEEET ¢ 16 & TdEnn&dt CERTI6PRL Yo NG 1GmPFGEnt . I n particul ar,
the switching el enent and/or the actuator apparatus of the overl oad
protection apparatus is alternatively or additionally supported directly on
at | east oAe cohduttihyrtr &bk contactdngappereftUshelorifiect $ohtpotdts. - 8

- The invention will_ be expl ained i auggt e, det gl herel natf o widh
reference t'o the acconpanyi ng” dr awi ng 0 & "Basi"E B preferred

enbodi ment &y ineay chr B guwiesh 1At 1€ rshosw bt Sichegatil enehkustiattisonodf a

t hermal overl oad protecti on apparatus for s%parating‘qn el ectrjcal
connect i on R aREOrUENE e 2RPER 25 U5 ratderboditnehte ErGice 12hovsSBEDE an vi ew

of the actualorinererore latched to one another when the actuator
apparatus 1s switched over or are otherwise actively
engaged with one another s¢ as toe bias the actuator

apparatus.

The actuator apparatus is alternatively or additionally
advantageously a device that can be switched over {and
therefore activated) by means of reciprocal displacement
of parts or regions cf the actuator apparatus. If the
actuator apparatus has a spring element functioning by
the clicker principle (a snap dome), the displacement is

thus a denting of a region of this spring element.

In accordance with a develcopment of the invention, the
switching element and the actuator apparatus are Iformed
in one piece or at least comprise a common part formed in
one piliece. This reduces the number ¢f reguired parts and
provides a clear cconnection between the switching element

and actuator apparatus.

In accordance with a preferred embodiment o©f the
invention, the component 1s a component that can be

separated from the overload protection apparatus, in



appar at usof t het her mal over| oad protection apparatus in Figures |IA-1C,

Fi gures 3A-3C show a schematic illustration of a thermal overl oad
protection apparatus for separating an electrical connection in accordance
with a second enbodi nent, Figure 4 Figure 5 shows an el ectronic conponent
and a thermal overload protection apparatus in the inactive operating state
in accordance with a third enbodi nent- df -t he i nvention, shows the conponent

and the thernmal overload protection apparatus of Figure 4 in the activated
operating sbattecular from the switching element. The component and

overiocad protection apparatus can therefore be

n

)._..I -

manipulated independently o<f one ancther, at least
principle. In particular, this degree of freedom
simplifies the mounting of the compcenent and/or overload

protection apparatus.

The invention further relates te an  arrangement
comprising a c¢onducting track support, at least one
component arranged thereon and at least one overlioad
protection apparatus as described above. The component 1s
preferably a surge arrester, in particular on a

semiconducior basis (suppressor diode, varistor, ete.) or

& gas-filled surge arrester or a resistor.

In particuliar, the component 1s a surface-mounted
compeonent {(SMD compconent), which is preferably mounted on
the conducting tracks of the conducting track support by

means ¢of a reflow soldering process.

In accordance with a preferred emboediment o©f the
invention, the switching element and/or the actuator
apparatus of the overload protection apparatus is
supported on the component via the tripping element {that
is to say indirectly! or via a conducting track cf the
conducting track support connected directly to @ a
connection point of the component. In particular, the
switching element and/or the actuator apparatus of the
overload protection apparatus is alternatively or
additiconally supported directly on at ieast one

conducting track contacting one of the connection points.



Fi gure 6shows the conponent and the thermal overload protection apparatus
of Figures 4 and 5 in the tripped operating state, - 9 - Figure 7 Figure 8
Figure 9 shows an el ectronic conponent and a thermal overload protection
apparatus in the inactive operating state in accordance with a fourth
enbodi mrent of the invention,
— 8 —

Tne invention will be explained in greater detail

hereinafter with reference to the accompanying drawing on

the basis ¢f preferred embodiments, in which:
Figures 1A-1C show a schematic illustration of a thermal

overlcad protection apparatus for

separating an electrical connection in

accordance with a first embodiment,

Figure 2 shows a plan view of the actuator
apparatus of the thermal overload

protection apparatus in Figures 1A-1C,

Figures 3A-3C show a schematic illustration of a thermal
overleoad protection apparatus for
separating an electrical connection in

accordance with a second embodiment,

Figure 4 shows an electronic component and a
thermal overicad protection apparatus in
the inactive operating state in accordance

with a third embodiment of the invention,

Figure 5 shows the compeonent and the thermal
overload protection apparatus of Figure 4
in the activated operating state,

Figure © shows the component and the thermal

cverlcad protecticon apparatus of Figures 4

and 5 in the tripped operating state,



shows the conponent and the thernal
7 in the activated operating state,

state.

overl oad protection apparatus of Figure
and shows the conponent and the thernal
overl oad protection apparatus of Figures 7 and 8 in the tripped operating
Figures A to 1C show a schematic illustration of part of a therm
overl oad protection apparatus 10. This part conprises a sw tching el enent
12 for disconnecting an electrically-cénductive connection 14 between a
current-carrying element 16 and a connection point 18 of an electrical

conponent 20gskewd i n t he sspeei f iTh exedplaryrérbodivreintseof Fiagdaresz4 to 9.

This part further conprises _an_actuator parat.us .22
24, which trips the actuaf%ﬁ*gﬁgar§Y%E %%8

This tripping el enent 24 ksef anaedias adusidile; edwmenti2baddotdenexanpl e
of Figures IAto 1C. This fusible element 26 is a sol dered connection
within the electrically cOrdlicfi YEUESANEEPPERTEEE WheEiCn LOHE S der ed
connection enables a flow of current through the connected connection 16.

Figure I A shows the electrically conductive connection 16 with the

swi t chi ng éligment 812 and thewact udter appacatns 222nd amhienactisenst at e,
whi ch the sw tching eleneg%

erlcad protection apparatus of Figure 7

in the activated cperating state, and

Figure 9 shows  the component and the thermal
overload protection apparatus of Figures 7

and 8 in the tripped operating state.

Figures 1A to 1C show a schematic illustration of part of
a thermal overload protection apparatus 10. This part
comprises a switching element 12 for disconnecting an
electrically conductive connection 14 between a current-
carrying element 16 and a ccnnection polint 18 of an
electrical component 20 shown in the specific exemplary
embodiments of Figures 4 tc 9. This part further
comprises an actuator apparatus 22 and & tripping element
24, which trips the actuator apparatus 22 on a thermally
sensitive basis. This tripping element 24 is formed as a
fusible element 26 in the example of Figures 1A to 1C.
This fusibkle element 26 is a scldered connection within
the electrically conductive connecticon 14, wherein the
soldered connection enables a flow of current through the

connected connecticon 16.

Figure 1A shows the electrically conductive connectiocn 16
with the switching element 12 and the actuator apparatus

22 in an inactive state, 1in which the switching element

) and_a_tripping el ement
oﬁ%fﬁﬁ%ﬁ%%ﬂI%y§8ﬁsrggve“basis

in



- 10 - 12 cannot be switched or is not switched by the actuator apparatus
22, not even as a result of tripping by neans of the tripping el enment 24,
since the actuator apparatus is force-free in this state (F = ON). The
actuator apparatus 22 is formed in this case as a spring el enent 28
functioning by the clicker principle. Parts of this spring el ement 28 are
al so used sinultaneously as the swi tchithg-el ement 12. The swi tching el enent
12 and actuator apparatus 22 are thus forned as a one-piece spring el ement
28. Figurel2 showstt His spricieel eneat 28ti mwd tolha Vdvew heThecspr i v

el ement 28 _has three ri p-shaped regions_ 30,, 32, 34, waich. run rallel to
one anot hefP&fd “ar'é #ﬁiedﬁ?tiﬁ?%?cgﬁné%t%ﬁﬁé&ttﬁgiFhﬁggﬁg'tfﬁézgﬁgggvia end
regi ons 36,f3&ref dhespid ngLehenent428siAtel east aneanfort hepsd rdpashaped
regions 32 is |longer than the other strip-shaped regions 30, 34 (for
exanpl e asi& r ESLFE-6£S&t aipi ng) 1S THEsE ot hdr &t r PPIshaped raghéhs©B0, 34
are conpl egggére't@%arzzf of; exampLg, jwheneas the. ! gnger sﬁéﬁrg;- sbapgd,  egi on
(for exanple"the central region) 32 bulges in a preferred direction as a
result of Phe Strampiaogindgybpr 69si nglthkekongemcsitrliep- shaped rodgionis32 so
that it dents.in thﬁ oggosite directjon, the s riq&ielene t,ngcag?then be
swi t ched o7&F fPonTbHE St at’d i AfD the ot Harost & i H Shith’ i £5dents, at

l east in semBtkedin@ns olidhehite ather Mg ecdwiaichiOne drimens the faige-free
state with F = ON, and the spring elenent 28 is biased in the other state.
Al t hough t RELSHRERE s@PPﬁgaéPér’r@‘&g 289 sthBf af SRR daive, i tORFSReFOFe still
has the sang. rating . pri-aci pl e, nanely the operating principle of what is
known as aggf?@%e%}eg%ﬁé g%d region 36 of the spring elenment 28 is

si mul t aneously an end region 36 of the switching elenent 12 and, as such,

is connected to the connecti.on poi.nt 18 in th onnect ed state by_neans of
the fusi bl éléﬂué“r‘?e%t SO Porhed 44 b IS B e ekt | Dr - Fhe” bt her Und
region 38 ab-tihe srdnig el Birents 28hi-sesisiulibareaushy e Lihero enth egi on
38 of the switching elenment 12 and, as such, is permanently connected to
the currentiearflyloly elsmamrableFi gor o1 B ShGWSCrhedd et cal ¥§31Y
conducti ve,connection 16 W h, phe sulehing ol eqmal 12.andd heoaciuat or
appar at us 22 after 'a swtchover into a trippabl e state, in which the

swi tching eéleenent bZ caime bepsvinkchedehynt he 8act drat Greaappasad us22tihe | ppabl e
by means of the tripping elenment_24. Figure 1C shows, the separated

connect i on 516 1R tRAPRE SHEETHhgeél éfentP T ant #he FHE6 T appatBius 22
after a swighchQver rbatesthestrippabl ergtat exaiR1whi gh the suitchi ngsel enent
12 can be switched by the actuator apparatus 22 trippable by neans of the
trippi ng elsemeptingd,. aftesdt ertharsubsepentaped pFiagg oy t he: t Fidpphng

el enent 24. The hiased .central strip- ped, region .32 of _t spring_ el enent
28 dr aws OH§W§§§“F§ i ﬁiEé”hmﬁ%Pf?%%¥$E§’f%&?%%&geﬁgﬁian%%%:SQE%ggt t he

el ectri cal lspagpenaducidive: conhecékonpld tReseparataed.retherpari2 ofuldwest her nal
overl oad protection apparatus 10 shown in Figures 3A to 3C corresponds
subst ant i allfy & PEHE W | ShEeprbtectFort dFpartdt B 1 OfSF Uy es: |AYto 10,

and therefore.only the.differences. Whllnbp-di sclissad Rereso that it
dents 1in the opposite direction, the spring element 28
can then be switched over from one state intc the other
state, in which it dents, at least in some regions, in

+he other direction. One state 1s the force-free state

with F = CON, and the spring element 28 is biased in the

[os]

other state. Although the shown spring element Z8 is not
a snap dome, it therefore still has the same operating
principle, namely the operating principle of what 1is

known as a clicker.



- 12 - Figure 3A shows the electrically conductive connection 16 with the
switching elenent 12 and the actuator apparatus 22 in an inactive state, in
which the switching el ement 12 cannot be switched or is not switched by the
actuat or apparatus 22, not even by tripping by neans of the tripping

el ement 24, since the actuator apparatus does not exert any disconnecting
force onto the switching elenent 12 inlthis state (F = ON). The tripping
elenment 24 is also formed in this case as a fusible elenment 26. Figure 3B
shows the €hect rdrgal | yegbnaductlitve Tonnébei obrkend t heldieesi t €Ri ng- %l enent

12 and the actuator a aratus ler a svm ver tri-p bje state,
in which tRe" S\';IL\A chr ngegl ene Cﬁztacan bej Sw’ chgl bsym'&h gtuéaTégjr?e appar at us

22 trippabiig bydpeans ofcH he}jrd:@zpa“@@t@dieﬂ'enith%4ﬂo'ﬁh@c&(imatgﬁj’_- pier at us 22
is pivoted/ bent relative to the switching elenent 12 by neans of the force
to be appl FBdtRENGAPPGCERFr SWAES, PYudFaRattht R Sadt it ore fHipatdtus ®2 is

mechani cal lry piased by Jeans.of a.hatehi 49, abnthe swht chisng &g 12 and
is thus switched over into the other state. The actuator apparatus 22 is

formed in thi shentsgdiimente asnent’ nof mab " ssprilhgnebemdnt t28 ariddrassradl

structure 42 for ag L frolmﬂ hlnd{omeé the latch_ 40, said
structure eﬁaéﬁpngj%g St &gi o1 of 1 he Wi t chi fig Bl €mefit T2 orfi Hehi nd.

Figure 30 ghowantheidi &@Qn@eete@d eonnectuenechb-vhtrhytihe swekehingsel enent
12 and the actuator apparatus 22 after switchover into the trippable state,
in which the switching element 12 can be switched by the actuator apparatus

22 trippabke demﬁn%h%st 16 11RRING BhaRERl R U@, 3o A Af ter Che
subsequent t?l ppi ng the - 13 - tripping el ement 24. The biased spring

el enent 28wmf:ht méleac&tvuaicdnmp@r@nmst 222 deavis tore aeridiategl crpi8erawey from
t he fusi bl 2 nt 26 % thhat the eI ect r| cal I%l onduc |ve con e.ctri1 on 14
i s di sconnéét switchover 'int € L

the SWltChing element 12 c¢an be switched by the actuator
apparatus 22 trippablie by means of the tripping element
24, Figure 1C shows the separated connection 16 with the
switching element 12 and the actuator apparatus 22 after
a switchever intce the trippable state, in which the
switching element 12 can be switched by the actuator
apparatus 22 trippable by means of the tripping element
Zz4, and after a subsequent <Tripping by the tripping

element 24.

The biased central strip-shaped region 32 c¢of the spring
element 28 draws one end region 36 away from the fusible
element 26, S0 that the electrically conductive

connecticn 14 is separated.

The part of the thermal overload protection apparatus 10
shown in Figures 3A to 3C corresponds substantially to
the overload protection apparatus 10 of Figures 1A te 1C,
and therefore only the differences will be discussed

here.



Figures 4 to 6 and 7 to 9 show the overl oad protection apparatus 10 in the
context of an arrangenent of the electrical conmponent 20 nounted on a
conducting track support (in particular a printed circuit board, PCB) 44.
The conponent 20 is fornmed in this case as a surface-nountable electronic
conponent, which is electrically contacted via its connection points 18, 46
to the conducting tracks 48 of the conbacting track support 44 by neans of
a reflow soldering nethod. Figures 4 to 6 show an arrangenent in which, in
the event &fotier mdl sowerd ddds alvecovierd load Protertivh conEgeant140
short-circui.ts the connection points, 18, 46 .b ans. of_the sw tching

el ement 12% t(g’?lrret easS‘*éa"lncsCrblrrf%T neg“‘" %%lft The & é‘c%érhlggaé]“[scy“actoonrdu%@f?/‘ea“s‘{‘/\instchi ng
el ement 1220s iar rangedacel ati te st ,t hien conponenhe2Gwithehisw tehimgnel ement
12 is fastened on the support 44. An_end region 36 of the swtching el enent
12 forms anel @t Acdl® siit'ch tdget hef WPTh S¥ &G rEnt e arty i #Hg-eterent 50
fastened o, ihe supPobb 44,and é@%QFQnﬂsﬁyyﬁﬁfﬁ§r?#*tmggﬁgl-ofn {fd s case,
Figure 4 shows the overload protection arrangenent 10 with the sw tching

el ement 12tangrtihg actemtor apparaiuse 22hien agtidbet i veopstates idesvhich the

switching el enent 12 cannot be switched or.is notn%mﬁpgggd gyéthe;actuator

appar at us 22" not “even- by tQ%?ﬁﬁ%ﬁf%ﬁ%%%aggmﬁﬁ t REFri pprng” et erent 24,
since the elekédnt act upt orhapparates does ownf.exert tany-dioice:Datont he
switching elenent 12 in this state. The tripping element 24 is also forned
in this casé &§ &'FGsitbreced éfeitis6 CaFgdre 25 L8R ot e CBFEM 6&d
protection arrangenent 10 with the switching elenment 12 and the actuator
apparatus 22 after a switchover into the trippable state, in which the
swi t chi ng éligment 3B2 stawsbhetsnidlched e the aotdiatorvapparstasi@? 1¢i ppabl e

by means of .the tripping element 24. The actuator apparatus 22 is

mechant cal 5 Bt 406U TE 3 VE L5 TRE s ul £l g e O A Dy TR Mt he
force to berapptied mangalldnhowsuch: that at her galastor sappar atins 221 ¢1s
mechani cal |y biased by nmeans of a |latch (not shown) at the sw tching

el ement 12 tafd S HidS % it kEtfed: ober Cant Bet Ry iEagpablve Sttt TheCAct uat or

appar at us LS Lkar i L SK € i S SPLI el s t.28..Figure 6
shows t he %éﬁSGﬁe%ang% gﬁ%?%?%lggggte begﬁ%ﬁnsﬂgfq%ﬁé*EMA éﬁﬁﬁaié enment
12 formed &s.aTskeoricong thar arafdrert ushe 2 rii o ingp s Adentt rigpim ngvel sorent  24.

The bi ased spring, el enent 28 of thﬁ actuat or appara WS 22 draws one end
sy EhEnohat s g ¢

regi on away fr ofif t he i & Edne 86%tfAat°t h < % not

shown) is ppedueed waauthe ook shaped cur reptr cardan no-1ed enedt, 50,.and
sui t abl e conducting tracks.
apparatus 2Z 1s mechanically biased by means of a latch
40 at the switching element 12 and is thus switched over
intce the other state. The actuator apparatus 22 is formed
in this embodiment as a “normal” spring element 28 and
has a structure 42 for engagement from behind to form the

latch 40, said structure engaging one end region of the

switching element 12 from behind.

Figure 3C shows the discennected connection 16 with the
switching element 12 and the actuator apparatus 22 after
switchover into the <trippakble state, in which the
switching element 12 can be switched by the actuator
apparatus 22 trippable by means of the tripping clement

24 (Figure 3B), and after the subsequent tripping by the



The foll ow ng advantages are provided: The overl oad protection apparatus 10
is force-free in the nounted state. The overl oad protection apparatus can
be nounted on the support 44 sinply by being fitted, in particular by neans
of a fitting automaton. No fixing or holding- - 15 - down is necessary for
the sol dering process. The apparatus can be activated by reciprocal

| atching (or denting) of the switchingl®lenent 12 and spring el enent 28
after the nounting/the soldering process. In the operating state, the

swi tch for pedpbynthelsprinng %6 .ergnt 2Baamd sphiagt eagrpoint? Swidth tive
fusible el ement 26 on the+§gpp9%tﬁ44 is opened, |nadm ssible heating of the
conponent 20-HBoVé e 4t iVaton t 8lperature d eads 16 an &c¢tivati®n of the
apparatus t@esituatied d n &henérippalle sdatechit theeactd matioicdenperature
(solder nelting point) is exceeded, the tension of the spring el enment 28

cl oses t heC8WIHERIVRUSONBEAEACENd“t hEé EORFERERET20 i s thus converted into a
safe state. Figures 7 to 9 show an arrangenent in which the overl oad
protection arrangenent 10 di sconnects the electrically conductive
connect i onFl4ubebwelent®né efrct he tonrfectian pbentsck8 cand rarotection

current-carrying el enent .16 of the overload protection apparatus 10 in the
event of tﬁ@%ﬁﬁg“8§e?ﬁgadFlTﬁP§ ¥ hryeneR c%?régﬁﬁhﬂﬁﬂgﬁgétgﬁti Ty to
the arrangenestrdescridetbiedi gUesndAnteq3Gn The ebgeteicall v .eonductive

switching elenment 12 is arranged relative to the conponent 20. The

swi tchi ng ébeRest 120 goafra?sltce%@df oh PRENSEPpeitrclat ORérénd HEyi off 36 of

the swtching eéo%[%}% 2 berme, an el egtri Cagh§ | Lol toget erg il a

cont acti ng poi nt” on Te support gﬁf‘%lgdﬁ% s%gms the overloadgpro ection

arrangenentiolb@table electronic compenent, which 1s electrically
contacted wvia its connection points 18, 46 to the
conducting tracks 48 of the conducting track support 44

by means of a reflow scldering method.

Figures 4 to 6 show an arrangement in which, in the event
of thermal overload, the overload protection arrangement
10 short-circuits the connection points 18, 46 by means
¢f the switching element 12 formed as a shorting bar. The
electrically conductive switching element 12 is arranged
relative to the component 20. The switching element 12 is
fastened on the support 44. An end region 36 cf the
switching element 12 forms an electrical switch together
with a current-carrying element 50 fastened on the

support 44 and formed as short~circuit metal.

In this case, Figure 4 shows the overload protection
arrangement 10 with the switching element 12 and the
actuator apparatus 22 in an inactive state, in which the
switching element 12 cannot be switched or 1is not
switched by the actuator apparatus 22, not even by

tripping by means of the tripping eilement 24, since the



with the switching element 12 and the actuator apparatus 22 in an inactive
state, in which the switching elenent - 16 - 12 cannot be swtched or is
not switched by the actuator apparatus 22, not even by tripping by neans of
the tripping element 24, since the actuator apparatus does not exert any
force onto the swtching elenment 12 in this state. The tripping elenment 24
is also fornmed in this case as a fustrblé el enent 26. Figure 8 shows the

el ectrically conductive connection 16 with the switching elenent 12 and the
act uat or appdratiys 22ppkterua swhiechowsr erReota dnyppable state, thewhich

t he smntchlanejenent 12 can g SW t hed Q' the, ctuator Rgaratus 22
tri ppabl e BY means “of” THE T | %lng e e act Ut of apparatus 22 is

bent rel at I2\Le its0 atik® FWrhehi NG elreneask? Ay an'ﬁfa,ﬁﬁllilfe fearee®:rtro Jae appl i ed
manual | y, such that the actuator apparatus 22 is nechanically biased by
means of a latch 40 at the switching elenent 12 and is thus switched over

into the oth%er,%t ate.qJhe, actyat ggegpﬁgaat%%% A $LLUCLHES 42, f or

| at chi ng from behi nd to form the sai d structure éngagi ng an end
regi on of wheéhswiltehswgt@hemenelaefit oimZbemicndHanaicskow) . aFpguaeud shows

t he di sconnected connection 16 with th smntchln el e t 12, and, t he
act uat or ggafﬁt ) %Yf%ghgygﬁﬁfEHSV PSi A %%lrgéﬁﬁ@at?aY%lC?n whi ch
the switchicng elwremink? €asmde: swt ehadpy stmﬁa:dfétdjaipr BPPAL Bt &Sc 22

trippabi e by means of the trlpglng el ement 24, and after a subseguent
tripping by’«lpﬁvﬁléaWSpp%gtéF@ £e2hy THREMT a8bd t8ST | g R gHene L 28ebF t he

22,
actuator apparatys 22f Cgﬁy oot {891 oy avay EEQ EESaﬁ!ﬂg bx!aeagL&”e”t

26, so that the elec tive connéction i S separ at
relative to the switching element 12 by means of the

force to be applied manually, such that the actuatocx
apparatus 22 is mechanically biased by means of a latch
{noct shown) at the switching element 12 and is thus
switched over into the +trippable state. The actuator
apparatus 22 is formed in this embodiment as a spring

element 28.

Figure % shows the component 20, short-circuited by means
of the switching element 12 formed as & shorting bar,
after the tripping by the tripping element 24. The biased
spring element Z8 of the actuator apparatus 22 draws one
end region away from the fusible element 26, so that the
short circuit (not shown) 1s produced via the hook-shaped

current-carrving element 50 and suitable conducting

The following advantages are provided: The overload

s

ctection apparatus 10 1is force-free i1in the mounted

¢t

p

5

ct

e. The overload protection apparatus can be mounted

pr

a
on the support 44 simply by being fitted, in particular

by means of a fitting azutcmaton. No fixzing or holding-



- 17 - The foll ow na advantages are provided: The overload protection
apparatus 10 is force-free in the nounted state. The overl oad protection
apparatus can be nounted on the support 44 sinply by being fitted, in
particular by neans of a fitting automaton. No fixing or hol ding-down is
necessary for the soldering process. The apparatus can be activated by
reci procal latching (or denting) of theSsw tching el enent 12 and spring
el enent 28 after the nounting/the soldering process. In the operating
state, thedswitchid ormedebyatrhe Spri ng-et enentd28iand ¢omtcactsi-ng Poknt with
the fusible_ el ement 26 on the su 89;t144 isiplosqdvﬂHpagnggﬁible reating of
the compon&RE326 “¥5ove® héacfiat Foit efberaturs 1%ads 1to-an dct t Vati on of
the appar atbius+1@csi tdmat edei ButRent higpRakersd ate. ahl the-iaci | ypdhom:
t enperature (solger_nelting point) is exceeded, the tension of the spring
el ement 28Z28pénserhéhewrreh tiRgs ther med C&id "Gh@1e6mFSnent 20 is thus
converted into a safe state. - 18 - List of reference signs overl oad
protection apparatusl0 switching el enent12

In the operating state, the switch formed by the spring

element 28 and contacting point with the fusiblie element
26 on the support 44 is opened. Inadmissiblie heating of
the component 20 above the activation temperature leads

to an activation of the apparatus 10 situated in th

M

trippable state. If the activation temperature (solder
melting point} is exceeded, the tension of the spring
element 28 «closes the switc thus formed and the

compenent 20 is thus converted intc a safe state.

Figures 7 to 9% show an arrangement in which the overload
protection arrangement 10 disconnects the electrically
conductive connection 14 between one of the connection
points 18 and a current-carrying element 16 of the
overlcad protection apparatus 10 in the event of thermal
cverlcad. This arrangement corresponds substantially to

the arrangemenit described in Figures 3A to 3C,.

The electrically conductive switching element 12 is
arranged relative to the component 20. The switching
element 12 is fastened con the support 44. One end region
36 of the switching element 12 forms an electrical switch

teogether with a contacting point on the suppcrt 44.

Figure 7 shows the overlcad protecticn arrangement 10
with the switching element 12 and the actuator apparatus

22 in an inactive state, in which the switching element



conductive connectionl4 current-carrying el enment16 connection pointl18
conponent 20 actuator apparatus22 tripping el ement24 fusible el ement 26
spring el enent 28

_16_

2 cannot ke switched or is noi switiched by the actuator

ot

apparatus 22, not even by tripping by means of the
tripping element 24, since the actuator apparatus does
not exert any force onto the switching element 12 in this
state. The tripping element 24 1is also formed in this

case as a fusible element 26.

Figure 8 shows the electrically conductive connection 16
with the switching element 12 and the actuator apparatus
22 after a switchover into a trippable state, in which
the switching element 12 can be switched by the actuator
apparatus 22 trippable by means of the tripping element
24, The actuator apparatus 22 1is bent relative to the
switching element 12 by means of force to be applied
manually, such that the actuator apparatus 22 18
mechanically biased by means of a latch 40 at the
switching element 12 and is thus switched over into the
other state. The actuator apparatus 22 has a structure 42
for latching from behind to form the latch 40, said
structure engaging an end region of the switching element

12 from behind {(not shown).

Figure 9 shows the disconnected connection 16 with the
switching element 12 and the actuator apparatus 22 after
a switchover into the trippable state, 1in which the
switching element 12 c¢an be switched by the actuator
apparatus 22 trippable by means of the tripping element
24, and after a subsequent tripping by the tripping
element 24. The biased spring =lement 28 of the actuator
apparatus 22 draws one end region away from the fusible
element 26, S0 that the electricall conductive

connecticn 14 is separated.



strip-shaped regi on30 strip-shaped regi on32 strip-shaped regi on34 end
regi on36 end region38 | atch40 structure for engagenent from behi nd42
conducting track support 44

- 17 -

The following advantages are provided: The overload
protection apparatus 10 is Zforce-free in the mounted
state. The overload proftecticn apparatus can be mounted
on the support 44 simply by being fitted, in particular
by means of a fitting automaton. No fixing or holding-
downn 1s necessary for the soldering process. The
apparatus can ke activated by reciprccal latching (or
denting) of the switching element 12 and spring element

28 after the mounting/the soldering process.

In the operating state, the switch formed by the spring
element 28 and contacting peoint with the fusible element
26 on the support 44 is closed. Inadmissible heating of
the component 20 above the activation temperature leads
to an activation of the apparatus 10 situated in the
trippable state. If the activation temperature {solder
melting point) i1is exceeded, the tension o©f the spring
element 28 opens the switch thus formed and the component

20 1s thus converted into a safe state.



connection point46 conducting track48 current-carrying el ement50 arrow
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protecting an el ectrical
conponent, said thermnal

rmal overload protection apparatus (10) for
conponent (20), in particular an electronic

overl oad protection apparatus having a swtching

el ement (12) for short-circuiting connection points (18, 46) of the

conponent (20) or for disconnecting ant®lectrically conductive connection

(14) between at | east one of the connection points (18) and a

current - cabkigingfekefrenen(e6yiofist he overl oad protection apparatus (10),
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characterised in that the actuator apparatus (22) can be switched over for
activation froman inactive state, in which the swtching elenent (12)
cannot be switched by the actuator apparatus (22), not even as a result of
tripping by nmeans of the tripping elenment (24), into a trippable state, in
whi ch the switching el ement (12) can be switched by the actuator apparatus
(22). 2. The overload protection appardtus according to Claim1, wherein
the tripping element (24) is forned as a fusible elenent (26) tripped by
mel ting. 3PaThetoUeérlivad protection apparatus according to Claim1l or 2,
wherein the actuator apparatus (22) is an - 20 - actuator apparatus (22)
that can be switched over by manually changing the outer formof the

actuat or apparahust{@2)adr dherafdangemericdfort hapaatuatier apparatas (22)
relative to the switching elenment (12). 4. The overload protection
appar at us accor BERGEES81BAe of't heSpPEEEHFAY cl APMRONREr ei P the actitiat or

apparatus (22) pg&—,@b hg3st a0NCe DL} PO PLEMBNo428)y andhid PardheH ar 1s a

spring el enent 8). 5. “The“overT oad protection apparatus according to

Cl ai m 4, wherei nvehéospri pgoeketent (2B8parstassnapvidope.a switching
element {12} for short-circuiting connection points
(18, 46) of the component {20) or for disconnecting
an electrically conductive connection (14) between
at least one of the connection points (18) and a
current-carrying elemsnt {16) of the overload
protection apparatus (10), an actuator apparatus
(22} for switching the switching element (12} tc an
appropriate short-circuiting position or
disconnection pesition, and a tripping element {(24)
which trips the actuator apparatus {(22) on a
thermally sensitive basis,
characterised in that the actuatcr apparatus (22}
can be switched over for activation from an inactive
state, in which the switching element (12} cannot be
switched by the actuator apparatus (22Z2), not even as
a result of tripping by means of the tripping
element (24), into a tLrippable state, in which the
switching element (12) can be switched by the

actuator apparatus (22}.

z2. The overload protection apparatus according to Claim
1, wherein the tripping element (Z24) is formad as a

fusible element (26) tripped by melting.

3. The overlocad protection apparatus according to Claim

1 or 2, wherein the actuator apparatus (22} 1is an



6. The overl oad protection apparatus according to one of the preceding
clains, wherein the actuator apparatus (22) has an intunescent materi al
and/ or a shape-nmenory material and/ oramateri al of chem cally changing form
7. The overl oad protection apparatus according to one of the preceding
clainms, wherein the actuator apparatus(22)is an actuator apparatus(22)
mechani cal | y bi ased by neans of a |atch’ (20) at the switching el enent (12)
in the switched-over state. 8. The overl oad protection apparatus according
to one of the pRetediAg ePaRFBLUWRhdrEln thRE SFN ¢ Mg dlEmshtO{aR)Pand t he
actuator apparahys,(22) ane,{orfpd if) ope BLeck 0 comprise alyleast one
comon part formed in one piete.” - 21 - 9. The overload protection
appar at us accor dppgrtouene(f) t he priecedirngngkaens, ahertéen ddieagomponent
(20) is a corrponentégp) thgé_‘ can be separated fromthe overl Ofd or ot ection
appar atus (10), 2PREpaFtPcufaf’ f Fomahe switchitA§ efBrehEtEg2)S-cment

{12).

=3

The overload protecticon apparatus according to one
of the preceding claims, wherein the actuator
apparatus (22) has at least one spring element (Z28),

and in particular is a spring element (28).

5. The overload protection apparatus according to Claim

4, wherein the spring element {(28) 1is a snap dome.

G. The overload protection apparatus according to one
of the preceding claims, wherein the actuator
apparatus (22} has an intumescent material and/or a
shape-memory material and/or a material of

chemically changing form.

7. The overload protection apparatus accerding to one
of the preceding claims, wherein the actuator
apparatus (223 is an actuator apparatus {(22)
mechanically biased by means of a latch (40) at the

switching element {12) in the switched-cver state.

8. The overload protection apparatus according to one
of the ©preceding claims, wherein the switching
element {12} and the actuatcr apparatus (2Z} are
formed in one plece or comprise at least one common

part formed in one piece.



10. An arrangenent conprising a conducting track support (44), at |east one
conponent (20) arranged thereon and at | east one overload protection
apparatus (10) according to one of Clainms 1 to 9. 11. The arrangenent
according to Caim10, wherein the switching elenent (12) and/or the
actuator apparatus (22) of the overload protection apparatus (10) is/are
supported on the conponent (20) via th&lttipping el ement (24) or via a
conducting track (48) of the conducting track support (44) connected
directly t&-a céhaecticonqsol nbr¢i8ct a6y eforeie leenpanentd{2g) tolxndhe

arrangenent accordiing to G aim 10 or. 11, wherein switching element (12)
and/ or the act u§ th%pﬁjdr”aﬁeu%l?gzzgf%%m?heﬁggégﬁgagﬁgr o"}t@e‘é)tci%dn%lap ar‘at us
(10) is/are suppertetdigaciiy onoleasttonamrconduetbngateacki-4®) comnd act i ng
one of the connection points (18, 46). , ‘

overlecad prcetection ‘apparatus (10}, in particular

from the switching element {12).

10. An arrangement comprising a conducting track support
(44), at least cne component (Z20) arranged thereon
and at least one overload protection apparatus {10)

-

according to one of Claims 1 to 9.

1i. The arrangement according to Claim 16, wherein the
switching element (12) and/or the actuator apparatus
(22) of the overlcad protection apparatus (10}
is/are supported on the compenent (20) via the
tripping element (24} or via a conducting track (48)
of the conducting track support (44) connected
directly to a connection point (18, 46) of the

component {20} .

12. The arrangement according to Claim 10 or 11, wherein
the switching element {12) and/or the actuator
apparatus {22) of the overlcad protecticn apparatus
{10) is/are supported directly on lzast one
conducting  track {48) contacting one o©of the

ccnnection peints (18, 46).



