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Trippi ng device for an overcurrent rel ease The invention relate?E@£
tripping device for an overcurrent release, such as a circuit breégaker;
conpris- ing a tripping armature which operates a | atching nmechan- ism and
can be operated by a coil through which a current to be nonitored fl ows.

Overcurrent rel eases essentially use, oq t he one hand,

fuse |i

nks - which

can be used only for a single rel ease prioCess - and, on the other hand,
automatic protection devices which can be switched on again and can thus be
used nore than once. |Trimpimgederical foysarmevercuinant Fede®@8ei on of the

described type is normally provided in the supply line,
line splits into a multjpli.city of cirguits connected.
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protection devices which can be switched on again and can

thus be used more than once.

In an electrical system, overload protection of

the described type is normally provided in the supply

line, before this supply line splits into a multiplicity

of circuits connected in parallel with one another.

Dedicated protective devices - as a rule consisting of

personnel protection (residual current devices or the

like) and system protection (circuit breakers, fuse links

or the like) are provided in each of these circuits.

These circuits, for their part, may if required once

" again be split into further sub-circuits,

likewise protected by protective devices.

In such a circuit structure,

which are

the protective

devices in the supply line, circuit and sub-circuit form

a series circuit.

If an unacceptably high current now occurs in a
sub-circuit, then it is desirable for only the circuit
breaker assigned to this sub-circuit to trip and thus to

disconnect its sub-circuit £rom the mains,

but for all

the upstream circuit breakers to remain switched on, and

thus for all the circuits and sub-circuits

defects to remain connected to the mains. Only

without
if the

overcurrent which occurs is so large that it can no

longer be disconnected by the circuit breaker in the sub-

circuit should the higher-level circuit breaker respond.
Such time-delayed switching of the upstream circuit

breaker is called "selectivity".

In the case of fuse links, this selectivity is



breaker assigned to this sub-circuit to trip and thus to disconnect its
sub-circuit fromthe mains, but for all the upstreamcircuit breakers to
remain switched on, and thus for all the circuits and sub-circuits

wi t hout defects to remain connected to the mains. Only if the overcurrent
whi ch. occurs is so large that it can no | onger be di sconnected by the
circuit breaker in the sub- circuit should the higher-level circuit breaker
respond. Such tine-del ayed swi tching of tHe upstreamcircuit breaker is
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the current to Qg_nggi éﬁﬁgkgl(§#%rgﬂgrgﬁkgh &KE%ﬁi gg%ingnly slightly
greater than the system rated current and act over
relatively long time periods.

The second, so-called short-circuit current
release is normally provided by a coil through which the
current to be monitored flows and which has a moving
armature that causes the disconnection. Thermal
bimetallic strips through which the current to be
monitored flows are used to model the delay, which has
been explained in the context of fuse links and is
dependent on the heat power and thus the current level
and time. These bimetallic strips deform in an analogous
manner to fuse wires, in proportion to the square of the
current level and time, and enable the switching oper-
ation of the short-circuit current release, with a time
delay, by means of this deformation.

These bimetallic strips are components which, on
the one hand, must be mechanically adjusted exactly and,
on the other hand, require additional electrical connec-
tions. Thus, in summary, they result in the circuit
breaker design being made considerably more complex, and
thus result in the functional reliability being reduced
and in more complicated manufacture. '

The object of the invention is to specify a
tripping device of the type mentioned initially which has
a selective tripping behaviour, but for this purpose has
only a small number of insensitive components which are
simple to install, in addition to the conventional
tripping coil.

Further objects of the invention are to specify
means that are as simple as possible for producing the
said holding force, possibilities for adjusting the
selectivity and design examples of the release device



armat ure t hat causes t he di sconnecti on. Thermal binetallic strips
t hrough which the current to be nonitored flows are used to nodel the

del ay, which has been explained in the context of fuse links and is
dependent on the heat power and thus the current level and tinme. These
bimetallic strips deformin an anal ogous nmanner to fuse wires, in
proportion to the square of the current -l avel and tine, and enable the
switching oper- ation of the short-circuit current release, with a tine
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rel ease devi ce indirectly by a magnet armature which can be moved
directly by the coil and is connected to the tripping
armature by means of at least one elastic coupling
element and, possibly, one or more auxiliary armatures,
and in that the tripping armature is held in its rest
position by a holding force which can be preset.

The switching operation can thus be delayed in
time by electromechanical measures or arrangements, this
being considerably more functionally reliable than
electrothermal-mechanical solutions.

According to a first variant of the invention, it
is possible for the holding force to be a force produced
by .mechanical means, which leads to the tripping device
according to the invention having a robust and compact
structure.

' In this context, it is possible for the holding
force to be a static friction force which can be produced
by components which are in contact with the tripping
armature.

Varying the contact pressure exerted by the
components on the tripping armature allows the holding
force to be adjusted particularly easily.

According to another embodiment of the invention,
it is possible for the holding force to be produced by
sprung components which act on the tripping armature,
such as a snap-action spring.

This allows relatively large holding forces and
thus long time delays to be achieved in a simple manner.

According to a preferred embodiment of the
invention, it is possible for the holding force to be a



-3- according to the invention which can be inplenented in practice and are
functionally reliable. This is achieved by the nmeasures quoted in the
subclains. In the case of a tripping device for an over- current rel ease,
such as a circuit breaker, conprising a tripping armature which operates a
| at chi ng nmechani sm and can be operated by a coil through which a current to
be nonitored flows, this object is achievwed according to the invention in
that the tripping armature can be operated indirectly by a nmagnet armature
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It may be advantageous for the holding force
which acts on the tripping armature to be variable since,
in this way, the time delay of the tripping process is
variable and the switching device provided with a trip-
ping device according to the invention can be matched to
the protective devices downstream from it.

In this context, it may be particularly advan-
tageous for the holding force to be variable as a func-
tion of the level of the current to be monitored.

This allows the tripping device to have an
adaptive behaviour; the relative release delay increases
automatically depending on the magnitude of the short-
circuit current.

In a development of the invention, it is possible
for the holding force to be produced by an electromagnet
through which a current flows which is directly propor-
tional to the current to be monitored.

This allows the current-dependent holding force
variation described above to be achieved in a particular-
ly simple and functionally reliable manner.

A further feature of the invention may be for the
at least one elastic coupling element to be formed by a
helical spring, since such components occupy a small
amount of space, while at the same time having good
elasticity, which remains constant.

According to a particularly preferred embodiment
of the invention, it is possible for at least parts of
the magnet armature to be arranged in the interior of the
coil.

The wmagnet armature can thus be moved in an
accurately predictable manner by the magnetic forces of



structure. In this context, it is possible for the holding force to be a
static friction force which can be produced by conponents which are in
contact with the tripping armature. Varying the contact pressure exerted by
t he conponents on the tripping armature allows the holding force to be
adjusted particularly easily. According tg anot her enbodi nent of the
invention, it is possible for the holdingforce to be produced by sprung
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It is furthermore possible for the magnet arma-
ture to be designed as a tube closed at one end, and for
the tripping armature and the at least one coupling
element to be arranged at least partially inside the
cavity formed by the magnet armature.

This allows a further reduction in the geometric
size of the tripping device according to the inventioen,
which is now dependent essentially only on the size of
the coil and, apart from this, there are no other moving
components.

In a further refinement of the invention, it is
possible for the tripping armature to have an attachment
which passes through the magnet armature and preferably
runs parallel to the longitudinal axis of the coil, on
which attachment the holding force acts.

The components which introduce the holding force
can thus be arranged outside the coil, so that they do
not in any way impede the freedom of movement of the
components arranged in the interior of the coil.

The invention will be explained in more detail in
the following text with reference to the attached draw-
ings, in which:

Fig. 1 shows a schematic section illustration of a front
elevation of a tripping device according to the inven-
tion;

Fig. 2 shows the tripping device according to Fig. 1 with
an additional auxiliary armature;

Figs. 3a, b show the tripping device according to Fig. 1
with components for applying the holding force mechan-
ically;

Fig. 4 shows a front elevation, in section, of one



stant tinme delays throughout their life. It may be advantageous for the
hol ding force which acts on the tripping armature to be variable since, in
this way, the time delay of the tripping process is variable and the
switching device provided with a trip- ping device according to the

I nvention can be matched to the protective devices downstreamfromit. In
this context, it may be particularly advan® tageous for the hol ding force
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preferred enbOdléggEet armature 5 composed of a magnetic material such as
iron, which magnet armature 5 can be moved directly by a
coil 3. The current flowing through the coil 3 is actual-
ly the current to be monitored and possibly to be discon-
nected. Furthermore, a tripping armature 1 is provided
which can operate a latching mechanism 20, which latching
mechanism 20 opens the contacts 21 through which the
current to be monitored flows. This operation may take
place, as illustrated in the drawing, via a tripping pin
2 which is integrally formed on the tripping armature 1
but, as an alternative to this, it can also be carried
out directly by the tripping armature 1 itself.

The tripping armature 1 and the magnet armature
5 are mechanically connected to one another by means of
an elastic coupling element 4, which in the simplest case
is formed by a helical spring. The tripping armature 1 is
mounted such that it cannot move freely, but is held in
its rest position by a holding force Fy which can be
preset. In order to allow the tripping armature 1 to be
moved back to its rest position again after tripping, a
resetting spring 6 is provided which is supported on the
one hand on the tripping armature 1 and on the other hand
on the housing part 7, which is illustrated only symboli-
cally.

This arrangement allows time-delayed tripping to
be achieved if an unacceptably high overcurrent, which
must thus be disconnected, occurs.

The said tripping can be split into two tripping
phases, which are described below. In a first tripping

phase, which immediately follows the overcurrent occur-



of the invention, it is possible for at |east parts of the nmagnet armature
to be arranged in the interior of the coil. The magnet armature can thus be
moved in an accurately predictable manner by the nmagnetic forces of t he
current to be nonitored. In a devel opnent of the above preferred

enbodinment, it is also possible for the tripping armature to be arranged in

the interior of the coil, the tripping ar?rature being formed from
nonmagnetic material. This results in the tri ‘? devi ce havi ng, a
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armature to haverBfdabvadhgefelding force Fy acting upon it -
remains in its rest position. As the deflection of the
magnet armature 5 continues, the coupling element 4 is
prestressed more and more, as a result of which the force
acting on the tripping armature 1 increases. In this
tripping phase, the magnet armature 5 and the coupling
element 4 represent an oscillating system which is
excited by the magnet force produced by the overcurrent.
The time which the magnet arméture 5 requires to
prestress the coupling element until the holding force Fy
is exceeded and the tripping armature 1 can be deflected
from its rest position results in the time delay, the
selectivity of the tripping device according to the
invention.

The second tripping phase occurs when the force
produced by the overcurrent exceeds the holding force Fy.
In this case, the tripping armature 1 moves suddenly, as
a result of which the latching mechanism 20 operates and,
as the process continues, the contacts 21 of the over-
current protective device are opened. In this tripping
phase, the masses of the magnet armature 5 and the
tripping armature 1, which are now coupled, represent an
oscillating system, in conjunction with the resetting
spring 6. This operates like a conventional magnetic
release formed only from a coil and armature, the
excitation force being produced from the resultant of the

- current force - holding force F, force system.

Thus, in summary, tripping is not initiated by an
armature which is operated directly by the overcurrent,
but takes place indirectly as a result of the movement of
the magnet armature 5, which can be moved directly by the
coil 3 and is connected to the tripping armature 1 by
means of the elastic coupling element 4.



whi ch passes through the magnet armature and preferably runs parallel to
the longitudinal axis of the coil, on which attachment the hol ding force
acts. The conponents which introduce the holding force can thus be arranged
outside the coil, so that they do not in any way inpede the freedom of
novenent of the corrponents arranged in th«;3 interior of the coil. The
invention will be explained in nore detaill in the following text with
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the invention, @deroportional to the square of the current, as, in
consequence, is the movement of the magnet armature 5 as
well. The delay is thus also proportional to the square
of the current, precisely in the same way as in the
known, electrothermally operating delay devices mentioned
initcially.

Although this would make the design of the-
tripping device according to the invention more complex,
it is also possible, as is illustrated in Fig. 2, to
arrange an - possibly also more than one - auxiliary
armature 11 between the magnet armature 5 and the trip-
ping armature 1. These auxiliary armatures 11 are mechan-
ically connected to -one another via further elastic
coupling elements 40, and holding forces Fy; act on them
in their rest positions, in an analagous manner to the
tripping armature 1. Such a mechanical series circuit of
a plurality of armatures leads to their holding forces Fy
being added, as well as to an increase in the deflection
movement which the magnet armature 5 has to carry out,
and thus to the delay time being lengthened.

The described holding forces Fy can, in prin-
ciple, be produced in any manner. Figs. 3a and 3b show
examples for producing the holding force by mechanical
means. According to Fig. 3a, the holding force Fy is a
static friction force which is produced by components 8
which are in contact with the tripping armature 1 and
clamp the tripping armature 1 between them.

The alternative according to Fig. 3b provides for
the holding force F, to be produced by sprung components
9 which act on the tripping armature 1, such as a snap-
action spring. This snap-action spring 9 is designed as
a leaf spring, which is clamped in on both sides and is

prestressed against the movement direction of the trip-



Fig. 6 shows the version according to Fig. 5 supplenented by two possible
variants of the electrical circuitry of the tripping device. The tripping
device illustrated in Fig. 1 for an overcurrent release, such as a circuit
breaker, has a magnet armature 5 conposed of a nagnetic material such as

I ron, -which magnet armature 5 can be noveq directly by a coil 3. The
current flowing through the coil 3 is actdal- |y the current to be
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In this case, the coil 3 is arranged on a nonmag-
netic winding former 10, parts of the magnet armature 5
being arranged in the interior of the coil 3. Further-
more, a yoke 23 made of magnetic material is provided,
the majority of which runs outside the coil 3 and has an
attachment 24 which projects into the coil 3 at the end
of the latter that is closer to the latching mechanism
20. The magnetic field produced by a coil current passes
via the yoke 23, the magnet armature 5, the operating
airgap a and the yoke attachment 24.

This structure corresponds to the conventional,
normal design of a magnetic release. The tripping arma-
ture 1 is also arranged in the interior of the coil 3,
but for this purpose must be formed from nonmagnetic
material, such as aluminium or plastic, in order that it
is not moved by the magnetic forces produced by the coil
3.

The magnet armature S5 1is designed as a tube
closed at one end, the tripping armature 1 and the
coupling element 4 being arranged within the cavity which
is formed by the magnet armature S.

The tripping armature 1 has a tripping pin 2
which extends out of the coil 3 and can be moved to its
rest position by a resetting spring 6, in an analagous
manner to the illustration according to Fig. 1.

In order to allow the holding force to act on the
tripping armature 1, the latter has an attachment 12
which extends through the magnet armature 5 and prefer-



on the housing part 7, which is illustrated only synmboli- cally. This
arrangenent allows tine-delayed tripping to be achieved if an unacceptably
hi gh overcurrent, which nmust thus be disconnected, occurs. The said
tripping can be split into two tripping phases, which are described bel ow.
In a first tripping phase, which imediatg]y. follows the overcurrent occur-
-7- ring, the overcurrent produces, via Hhe coil 3, a magnetic field which
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to be arranged in the interior of the coil 3, and cutouts

would possibly have to be provided for them in the magnet

armature S in order that the freedom of movement of the

latter is not impeded.

As already mentioned, the holding force F; in
this examplary embodiment is produced by magnetic means,
specifically by means of a permanent magnet 13. To this
end, an armature 26 is fixed on the upper end of the
attachment 12. Together with the yocke 25, which, accord-
ing to Fig. 4, is at the same time used to hold the
permanent magnet 13  mechanically, and the permanent
magnet 13, the armature 26 forms a magnetic circuit for
the magnetic field produced by the permanent magnet 13.
The holding forces which are produced in this arrangement
between the armature 26 and the yoke 25 hold the tripping
armature 1 in the illustrated rest position.

In the said magnetic circuit - formed from the

armature 26, the yoke 25 and the permanet magnet 13 -
there are airgaps 27 between the armature 26 and the yoke
25, as well as an airgap 28 between the permanent magnet
13 and the armature 26. The holding forces F,; produced
can be varied by varying the size of these airgaps 27,
28. The said airgap variation can be achieved, for
example, by choosing the height of the permanent magnet
13, by inserts of various thicknesses arranged between
the yoke 25 and the armature 27 and composed of nonmag-
netic material, by varying the length of the yoke limbs,
or by similar measures.

If a short-circuit current occurs, the strength
of the magnetic field in the operating airgap a between

the magnet armature 5 and the yoke attachment 24 1is



prestress the coupling element until the holding force F[err] is exceeded
and the tripping armature 1 can be deflected fromits rest position results
in the tine delay, the selectivity of the tripping device according to the
i nvention. The second tripping phase occurs when the force produced by the
overcurrent exceeds the holding force Flerr]. In this case, the tripping
armature 1 noves suddenly, as a result of Yhhich the |atching mechani sm 20

operates and, as._t rqces optinues  the contacts 21 of the. aver-
current protectﬁﬁ%ggggfgé é%gfog%%%diifn f $§a$$¥%b.§§r5 gsév %ﬁ% RaSses of
t he magnet ar mat@t@esngfiet pagnel poimaF wrerd e Khenstdrchmengowsceupl ed,

represent an Osqirﬂdr%taisﬁg,S¥§t£nﬂe§dllt0%@j UH@_E:hOBh?M' rﬁilgriéf'te d’x@ra%&:tdxien@f gBring
6. This operates like .a nventi onal magnetic release for Qn om a
coil and ar matur€, elnej-%et 5{}1r8ﬁ@f'8f1c8 bgﬁ"ﬁg aﬁ?&&ﬁ@%ﬂtf ?gnrsn §ﬁ8°_¥e§&?t ant
of the current ftariceinghekrdrhgre o cks Heirk] Stattionsyyt etheTkistanresdmary,

tripping is not Hethleledl @Bebbaghe @f SBhat EraWy cdhd SrRP&ALRA d eGkly LY the
overcurrent, but t.akes plaéﬁ %gglrectl .as a éesult of the movenent of the

magnet ar mat ur e 5 5WRPEhTE e P PEcE | YRS (FRIRKGISeE -a hd Sgon
connected to t hes rihspifiegcesmahicke drdyt et tafed e aelchst isprdagpki ag

el ement 4. the tripping armature 1 exceed the holding force F, of
the permanent magnet 13, the tripping armature 1 is also
caused to move and, as a consequence of this, initiates
the disconnection via the latching mechanism 20.

Should the total distance d be travelled by the
magnet armature S5 without this producing any movement of
the tripping armature 1, then the magnet armature 5
strikes against the tripping armature 1 and takes the
latter with it during its further downward movement. This
action of the two armatures striking against one another
leads to a collision process in which kinetic energy is
taken from the magnet armature 5, which once again delays
the switching operation, and thus contributes to the
selective disconnection behaviour of the arrangement.

The magnitudes of the distances a, b, ¢ and d are
important for correct operation of the described arrange-
ment. In particular, the distance 4 between the magnet
armature 5 and the tripping armature 1 must be less than
the distance a between the magnet armature 5 and the yoke
attachment 4, thus ensuring that, at the end of the
possible movement distance of the magnet armature 5 - it
then strikes the yoke attachment 24 - the tripping
armature 1 has operated the latching mechanism 20. In
this context, it is necessary for the movement distance
of the tripping armature 5 to be sufficiently long to
operate the latching mechanism 20. Furthermore, it must
not be possible for the armature 26 to strike the winding
former 10 during the movement of the tripping armature 1,
and thus to stop the tripping armature 1. This 1is
achieved by the distance ¢ being greater than the dis-
tance b.



-8- The tripping tine delay is essentially produced in the first tripping
phase and is governed by the mechanical characteristics of the oscillating
system - the magnet-armature nmass, the spring characteristic of the
coupling elenent 4 and the nmagnet-arnmature travel - and by the current
force. As is known, the current force is.proportional to the square of the
current, as, in consequence, is the moved&nt of the magnet arnmature 5 as

wel |. The delay is thU%na'éﬂn«&w@méﬁ@n%ﬂmw&hﬁ SO4F SAbnkhangyr bent ,
precisely in the sang way as 1n'the known, el ecirother I eperat}gng del ay

y I 0
devi ces nenti orfBtP5SH P&l FYe 1 I HARPFRIRS BRGUPG nbRS ’hset%ﬁjmsgﬁ'o t he
trippi ng devi cec aocbrddi agbt anfl he>d nveentwedrl ey @>bonpl ex, it is al so

possible, as is illust &%ega&eighgarfy b Pe AL ALY Ce Bl 295 Uritl 1 Rkae Nor e
than one - auxiliary armature, 11 betweeh _t he magnet 11gpsmalt_ure 5 and t he
trip- ping ar meIFFUNITHS eF¥xi Pi dAF Ierlvat SRBSSPPSe Yedhahtat cdf y
connected to oreidgnat hebutyi dnf wHilkercadasthe qaylanegtelrenerrits 40, iand

hol di ng forces Klgiddegl o8 diAP-habheL! - EMmd W FrbiO0Re dihdhaARs! agous

manner to the t;é{)plnga a mechanical series circygit of a
plurality of ar3Rd utR® YeRIs2%o BRePPOVBI dPRg 3FBREBECFREr AF BEYdd88ded, as
well as to an iwiti®asesi rohhecded! et | tie Maveaehhenmhi aB tdiel nBgnes ar mat ure

5 has to carry pub,. AN diP%it0ut PR ORL Yokl MEs PeA NGl ENAI NN onent

14 is provided to hold the electromagnet mechanically.
The magnitudes of the distances are governed by what was
stated in the course of the description of Fig. 4.
Once again, the holding force F, can be varied by adjust-
ing the lengths of the airgaps 27, 28. In this case, it
is particularly favourable not to provide the airgaps 27,
that is to say to allow the armature 26 to rest on the
yoke 25, and to design the section 25’ of the yoke 25
which runs in the interior of the winding 25 to be
displaceable in the longitudinal direction of the winding
15. The holding force Fy; can thus be adjusted by mechan-
ical wmeans.,. _

In addition to this c¢apability to wvary the
holding force Fy; mechanically, it can also be varied by
varying the current flowing through the winding 15.
However, the capability to wvary the holding force Fy is
not in any way limited to magnetic force production. The
components 8 indicated in Fig. 3a can also be arranged
displaceably, as a result of which it is possible to vary
the contact pressure on the tripping armature 1, and thus
the holding force Fy.

It is particularly favourable if the holding
force Fy; can be varied as a function of the level of the
current to be monitored. In the design variant according
to Fig. 5, this can be achieved particularly easily in
that the current which flows through the winding 15 is
directly proportional to the current to be monitored.

In order to keep the circuit complexity as low as

possible, the said proportionality 1is most easily



The described holding forces F[err] can, in prin- ciple, be produced in any
manner. Figs. 3a and 3b show exanpl es for producing the holding force by
mechani cal neans. According to Fig. 3a, the holding force Flerr] is a
static friction force which is produced by conponents 8 which are in
contact with the tripping armature 1 and clanp the tripping armature 1
between them The alternative according to Fig. 3b provides for the hol ding
force F[err] to be produced by sprung conponents 9 which act on the
tripping armature 1, such as a snap- action spring. This snap-action spring
9 is designed as a leaf spring, which is clanped in on both sides and is
prestressed agai nst the novenent directid®n-of the trip- -9- ping
armature 1. If the force acting on it is |arge enough, it bends in_the
opposi te di raekievedobyhahe wvdnairdant sipselsfr édod ndanthiPnEh aFhews t he

tripping arngipiend 48 MernNe1WRY rBhal@ied¥.noréheniel diRg LorLe which is
contrary to these nrechanjcal, solutions js for the hold ng forge Flerr] to
be a magnet i L FePEEANRE oI i B Pr RIRE P DYt CPERRE E LR i)é fantht féghet or
el ectromagnethahcehlagt sarah the wihARngo 185 nater echneltarpl &8 séribks can

be seen in FiO8, Sne aflthEr. WSS AN NIS:411 Y5148 Cc HESLHaing 15
could also be connected in parallel for the same purpose
- see the dashed connecting lines 18, 19; in this case,
series impedances may be connected in the path of the
winding 15 in order to adjust the current flowing through
the winding 15, and thus to adjust the holding force Fy
produced.

Although this would also result in a relatively
large amount of additional complexity, it is just as
possible for the purposes of the invention to apply to
the winding 15 a current which has no direct-current
connection to the current to be monitored, and, if
required, also to vary this current via appropriate
control circuits in proportion to the overcurrent.

One preferred field of application of the
described tripping device according to the invention is
for use in circuit breakers, although this is not
intended to preclude application in other equipment for
disconnecting overcurrents.



In this case, the
parts of the

variants of the invention which can
coil 3 is arranged on a nonmag- neti .
magnet arnmature 5 being arranged in coil 3. Further-
nore, a yoke 23 made of nagnetic mat : o - ed,,the maj ority of

whi ch runs outside the coil 3 and has an attachrent=2«!whi ch projects into -
the coil 3 at the end of the latter that ig closer to t he Fﬁigﬁ&@ﬂstnR

mechani sm 20. The nmagnetic field producedlby a coil current ed
yoke 23, the nagnet armature 5, the operating airgap a and ,I
attachment 24. This structure corresﬁg Egs t the convention

design of a magnetic release. The tr Sture 1 is al so arranged in
the interior of the coil 3, but for this purpose nmust be forned from

nonmagnetic material, swhpﬁn@lml@eurqur aHl a%femrféh@rﬂa ddat glykpi s not
noved by the ma netic forces coil 3, The magnet armature 5

i s designed as st&bglEFBé'édb’g?a o éﬁﬂ‘\{’rt"ﬁéngr?pbﬂ'l%p’a}?%%ufearﬂél)the
coupling el enentwhidbei sexatengad lwitchingt medmriign wi2eh iasdf OdEaIEEdbEy t he
magnet armature o'i:er-Eft‘_%dt r]dyppd NGo £ MR& pIT ‘Ehé»oﬂgﬁ QunlilchP R NG, PLAY, éh

extends out of the coil can be nove S rest posi |on
resetting spri nd"B5oregn gjr%'f%goﬁ?aﬁﬁﬁH%F’-¥%dt H& i £hast rele or‘Fr&@@éne‘l ng to
Fig. 1. In orderatrataireowY)hecanl tengogearaeed oiadire8tif€by a magnet

armature (5) which can be moved directly by the coil (3)

d_J_Q practice.

and is connected to the tripping armature (1) by means of
at least one elastic coupling element (4) and, possibly,
one oOr more auxiliary armatures (11), and in that the
tripping armature (1) is held in its rest pOSltlon by a
holding force (Fy) which can be preset.

2. Tripping device according to . Claim 1,
characterized in that the holding force (Fy) is a force
produced by mechanical means.

3. Tripping device according to Claim 2,
characterized in that the holding force (Fy) is a static
friction force, which can be produced by components (8)
which are in contact with the tripping armature (1).

4. Tripping device according to Claim 2,
characterized in that the holding force (F,) can be
produced by sprung components (9) which act on the
tripping armature (1), such as a snap-action spring.

5. Tripping device according to Claim 1,
characterized in that the holding force (F,) is a magnet -
ic force which is produced by at least one permanent
magnet or electromagnet (13; 14, 25) which acts on the
tripping armature (1).

6. Tripping device according to one of Claims 1 to
5, characterized in that the holding force (F,) which
acts on the tripping armature (1) can be varied.

7. Tripping device according to Claim 6,
characterized in that the holding force (Fy) can be
varied as a function of the level of the current to be
monitored.

8. Tripping device according to Claim 7,

* [+ L M S *



tripping armature 1, the latter has an attachnent 12 which extends through
the magnet armature 5 and prefer- - 10 - ably runs parallel to the

| ongitudi nal axis of the coil 3. This attachnent 12 has sections which are
freely accessi bl e and on which forces can thus act. It is not essential for

t he atf provided, and it is j POSSHBe:f: t he
purposelmumﬂulnﬂlulltum n for the hol ding forgﬁ%ﬂ:] Hl’éimrﬁl owed to
act directl’y bn the®tr'ipping armature 1. Ho PUACERi s, tfe
conponents required for this purpose wousd-have to b€ n the
interior of the coil 3, and cutouts would possibly have to be provided for
themin the ohgmetteriaedreirb ithatr dehet Haaldiwg f feedenm oFynovamenbeof the
| atter is no d.y | r I@S; d ol faorc |n
this exanpl a % bﬁgggg n@ﬁsaﬁseﬁggyuce Iggﬁagﬁggﬁgﬁhegﬁfghsgic? F%§PE

nmeans of a pé puferbighghetdirRctiy mropakidonml &dher suzsens FPXBG on the
upper end of pbheratkachment 12. Together with the yoke 25, which, accord-

ing to Fig. 4, is at _the sanme tine used tg . hold the pe nt _nmagnet 13
mechani cal | y9- and Fﬁépﬁépﬁaﬂ@ﬁﬂcﬁaSEEPrﬁéngtﬁ@’éFﬁgﬁU?%gg% L0%r s 8
magneti c cireyi chhvacteeizegneh ¢ hkitelttheprand Usss bhyohdee pes thoeabupagnet
13.

ling element (4) is formed by a helical spring.

10. Tripping device according to one of Claims 1 to
9, characterized in that at least parts of the magnet
armature (5) are arranged in the interior of the coil
(3).

11. Tripping device according to Claim 10,
characterized in that the tripping armature (1) is also
arranged in the interior of the coil, the tripping
armature (1) being formed from nonmagnetic material.

12. Tripping device according to Claim 11,
characterized in that the magnet armature (5) is designed
as a tube closed at one end, and in that the tripping
armature (1) and the at least one coupling element (4)
are at least partially arranged inside the cavity formed
by the magnet armature (5).

13. Tripping device according to Claim 10, 11 or 12,
characterized in that the tripping armature (1) has an
attachment (12) which passes through the magnet armature
(5) and preferably runs parallel to the longitudinal axis
of the coil (3), on which attachment (12) the holding
force (F,) acts.

14. Use of a tripping device according to one of the
preceding claims as a short-circuit current tripping
device in a circuit breaker.

This Sheet Has Been Repl
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The hol ding forces which are produced in this arrangenent between the

armat ure 26 and the yoke 25 hold the tripping armature 1 in the illustrated
rest position. In the said magnetic circuit - forned fromthe arnature 26,
the yoke 25 and the pernmanet magnet 13 - there are airgaps 27 between the
armature 26 and the yoke 25, as well as an airgap 28 between the permanent
magnet 13 and the armature 26. The hol ding forces FH produced can be varied
by varying the size of these airgaps- 48,-28. The said airgap variation can
be achi eved, for exanple, by choosing the height of the permanent magnet

13, by inserts of vafippdnd ettt $8f antbiérapredicraRaRet he yoke 25 and the
armature 27 and conposed of nonmag- netic material, by varying the length
of the yoke linbs, or by simlar nmeasures. If a short-circuit current
occurs, the strength of the magnetic field in the operating airgap a
between the magnet armature 5 and &bsirgoke attachnent 24 is i ncreased,
and thus the attraction forces which act between the nagnet armature 5 and
the attachnent 24 are increased, as a result of which the magnet armature 5
is noved in the direction of the attachment 24. Since the tripping armture

1 is still stationaryrippendi &dece fobeineshetbariaghetedbaREYr guzhand the

tripping arngéugeﬁircuit breaker, comprising a tripping armature (1)
which operates a latching mechanism and can be operated
by a coil (3) through which a current to be monitored
flows, in which the tripping armature (1) can be operated
indirectly by a magnet armature (5) which can be moved.
directly by the coil (3) and is connected to the tripping
armature (1) by means of at least one elastic coupling
element (4) and, possibly, one or more auxiliary arma-
tures (11), and in which the tripping armature (1) is
held in its rest position by a holding force (Fy) which
can be preset.

Fig. 1



1 is now reduced, the spring 4 being conpressed. As soon as the forces
which are transmitted via the spring 4 to the tripping armature 1 exceed
the holding force Flerr] of the permanent magnet 13, the tripping armature
1 is also caused to nove and, as a consequence of this, initiates the

di sconnection via the | atching mechanism 20. Should the total distance d be
travell ed by the nagnet arnmature 5 withaut this produci ng any novenent of
the tripping armature 1, then the magnet armature 5 strikes against the

tripping armature,‘i' takes the | g23% Ry durming its further
downwar d novenent . 'S action:? t S RgMres striking agai nst one
another | eads to a collision pr ‘?:::::63“ v g netic energy is taken from

. b $6%%,
the magnet armature 5, which once aggdd s

he swi tching operation, and
behavi our of the

5]

arrangenent. The magni tudes of the di st agee %ﬁ c and d are inportant
for correct operation of the described asrgse nt. In particular, the
di stance d between the nagnet armature ad the tripping armature 1 nust

be |l ess than the distance a betmeenffhe magnet ~armature 5 and the yoke
H

attachnent 4, thus ensuring that, e endl Jf% t he possi bl e novenent
di stance of the magnet armature 5 - it _lthen strikes the yoke attachnent 24
- the tripping armature 1 has operdteﬁf lfat chi ng nechani sm 20. In this

context, it is necessary for the novene gislgnce of the tripping armature
5 to be sufficiently long to
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operate the |atching nmechani sm20. Furthernore, it nust not be possible for
the armature 26 to strike the winding fornmer 10 during the novenent of the -
tripping armature 1, and thus to stop the tripping armature 1. This is
achi eved by the distance ¢ being greater than the dis- tance b. - 12 -
In summary, the follow ng expressions may be quoted for the relationships
bet ween the di stances a, b, ¢ and g¥2@>b and a>d, as well as c>b. The
particularly preferred exenplary enbodi ment according to Fig. 5 largely
corresponds with that in Fig. 4, but in this case the permanent magnet 13
is replaced py.- an el ectromagnet PR ‘ Re wi nding 15 and the yoke
25. As abov ,@g &mture 2601 Jich is connected to the
attachnment 12 and forns a ¥ th the yoke 25. A separate
gQmagnet mechanical ly. The
magni tudes of the di stances are gove by what was stated in the course
of the description of Fig. 4. Once as t het hol ding force F[err] can be
vari ed by adjust- ing the | engths of<fHheal . In this case, it

is particularly favourable gptyto p , that is to say to
allow the armatuie 26 to rest:Qn—tﬂ
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yoke 25, and to design the section 25 of the yoke 25 which runs in the
interior of the winding 25 to be di splaceable in the |ongitudinal direction
of the winding 15. The holding force F[err] can thus be adjusted by nmechan-
ical nmeans. In addition to this capability to vary the holding force Flerr]
mechanically, it can also be varied by varying the current flow ng through
the wi nding 15. However, the capability to vary the holding force F[err] is
not in any way limted to nagnetic force production. The conponents 8
indicated in Fig. 3a can also be arradged displaceably, as a result of
which it is possible to vary the contact pressure on the tripping armature
1, and thus the holding force F[err]. It is particularly favourable if the
hol ding force F[err] can be varied as a function of the Ievel of the
current to be nmonitored. In the design variant according to Fig. 5, this
can be achieved particularly easily in that the current which flows through
the winding 15 is directly proportional to the current to be nonitored. In

order to ke?p-t circuit conplexity as | as possible, the said
proportionali/fi4s nost easid 2813 - dghievegy the overcurrent itself
flowng through the NSNS,
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wi nding 15 of the electromagnet. To this end - as is illustrated in Fig. 6
by sokid connecting lines 16, 17 - the coil 3 and the winding 15 are
However, the coil 3 and the w nding

connected in series with one another.
15 could al so be connected in parallel for the sanme purpose - see the
dashed connecting lines 18, 19; in this case, series inpedances may be

connected in the path of the winding 15 in order to adjust the current
flowi ng through the w nding 15, and-thus to adjust the holding force Flerr]
produced. Al though this would also result in a relatively |arge anount of
additional conplexity, it is just as possible for the purposes of the

I nvention to apply to the w ndi ng %@wa currentﬂyh}ch has no direct-current

connection to the current to be nopiftored, andy if required, also to vary
this current via appropfi ' ' tion to the
overcurrent. One prefer ' j deiggibed tripping
devi ce according to theg/ N ' ' j akers, although
this is not~imt §hded tg ' o 1) r/¢qui pnment for
disconnectriéndégrcurre / . ) i for an
overcurrent rel ease, sy \ /////
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as a circuit breaker, conprising a tripping armature (1) which operates a
| at chi-ng nechani sm (20) and can be operated by a coil (3) through which a
current to be nonitored flows, characterized in that the tripping armature
(1) can be operated indirectly by a magnet armature (5) which can be noved
directly by the coil (3) and is connected to the tripping armature (1) by
nmeans of at |east one elastic coupling elenent (4) and, possibly, one or

nmore auxiliary armatures (11), and in ®hat the tripping armature (1) is

held in its rest position by a holding force (F[err]) which can be preset.

2. Tri ppi ng devi se accordi ng to Claim 1, characterized in
t hat the hol ding re+@e-QE[eLrL;.Ls_a_LQIQE broduced_by nechani cal _neans. 2.
Tri ppi ng devi ce accordi ng to Claim 1 characterized in that Ithe

hol ding force (F[prr]) is a static frictqﬁjfcwce, Wi ch can be pro¢uced by
e

conmponents (8) whjch are in contact with tripping armature (1). ,3.
' ' in thad t he

Tri ppi ng devi ce accordi ng

hol ding force (Ferr]) can b / ? \‘\/nich
act on the trippihg armature , ' ] */)/1. 2,
Tripping devicel  according /7€M in thht the
hol di ng f orce (F[Prr]) | $c a0 \é ' ed by, at | east
one permanent magnet or ect p 5 onj4 he
tripping arnaturd (1).
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5.

can be varled

char;

funcki

acco
hol d
curr

noni
char
f or

Tr.i ppi ng device according to one of Clainms 1 to 5. characterized in
that the holding force (F[err]) which acts on the tripping armature (1)

h'ﬂlgyel

7. Tripping devi ce accordi ng to Claim 6,

T Bhet e hQLdlh; force (F[err]) can be varied as a B
ek %f thezturrént to be nonBubsttlite GheelriZBuoly 1988vi ce
) - 15 - .gharacterized in that the.

Engocuced by an electrona net throu

e (Flerr]) tan. be
T gt e ”‘? aai ﬁﬂuﬂlﬁﬂlﬁﬂﬂ Illll Il llII

d@eﬁbUJY cor
cterized in that t R} Yoeast] o gkgﬁgét - ling el enent
d DATEa Ofe REEE T S pr-i-nge---R> i ppi ng deV|ce accordlng to one of C|a|ns

1 toTharacterized in th&hgblhga&évm tfSr0fnt BGeB@QP?&n@rf@IéHsee (@uc?mfe

arranged in the interior of
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monitored flows, characterized in that the tripping
armature (1) can be operated indirectly by a magnet
armature (5) which can be moved directly by the coil (3)
and is connected to the tripping armature (1) by means of
at least one elastic coupling element (4) and, possibly,
one Oor more auxiliary armatures (11), and in that the
tripping armature (1) is held in its rest position by a
holding force (Fy) which can be preset.

—produced by-mechanical means——
3~ 2., Tripping device according to Claim 'alif
characterized in that the holding force (F,) is a static
friction force, which can be produced by components (8)
which are in contact with the tripping armature (1). 1
4+ 3., Tripping device according to Claim -é-:,
characterized in that the holding force (F,) can be
produced by sprung components (9) which act on the
tripping armature (1), such as a snap-action spring.
5= 4., Tripping device according to Claim 1,
characterized in that the holding force (F,) is a magnet-
ic force which is produced by at least one permanent
magnet or electromagnet (13; 14, 25) which acts on the
tripping armature (1).
-2-.- S._ Tripping device according to one of Claims 1 to
%, characterized in that the holding force (F,) which
acts on the tripping armature (1) can be varied.
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characterized in that the nagnet armature (5) is desi gnéd as a tube cl osed
at one end, and in that the tripping armature (1) and the at |east one
coupllng elenent (4) are at least partially arranged inside the cavity

formed by t t armature 8 9 10 11
Tri ppi ng devi ce Mﬂ I"I‘u Hug "ﬁiﬁ“ m8, 9, or 1Guhstiute skeeetread3idulyHARS? he
tripping armatu achnment (12) which passes through the

magnet armature (5) and pre erably runs parallel to the longitudinal axis
of the coil (3), on which attachnent (42)5the holding force (Flerr]) acts.
14. Use of a tripping deviee according to one of the preceding clains
as a short cicharacterieed tin pphay dehechdldingi fo¥ice blfBakecan be

produced by an electromagnet through which a current
flows which is directly proportional to the current to be
monitored.
- 7.. Tripping device according to one of Claims 1 to
8- characterized in that the at least one elastic coup-
ling element (4) is formed by a helical spring.
46— 8.. Tripping device according to one of Claims 1 to
é% characterized in that at least parts of the magnet
armature (5) are arranged in the interior of the coil
(3). 8
“+3: 9. Tripping device according to Claim o~
characterized in that the tripping armature (1) is also
arranged in the interior of the coil, the tripping
armature (1) being formed from nonmagnetic material. g4
42 10. Tripping device according to Claim :;;,
characterized in that the magnet armature (5) is designed
as a tube closed at one end, and in that the tripping
armature (1) and the at least one coupling element (4)
are at least partially arranged inside the cavity formed
by the magnet armature (5). 8 9 10
-r3~ 1l. Tripping device according to Claim %, & or IF,
characterized in that the tripping armature (1) has an
attachment (12) which passes through the magnet armature
(5) and preferably runs parallel to the longitudinal axis
of the coil (3), on which attachment (12) the holding
force (Fy) acts.




