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(57) Abrege(suite)/Abstract(continued):
and magnetic release and has a latching point which Is formed

position such that it can rotate and has an elongated hole in order to guide a clip, wherein the magnet armature can act on the
contact lever, to which the moving contact piece Is fitted, in order to open the contact point in the event of a short, and the switching

mechanism can hold the contact lever permanently in the open
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by a tripping lever and a catch lever which Is mounted In a fixed

position, having a switching toggle for manual operation of the

switching mechanism, and having an intermediate lever which Is articulated at one of its ends with the contact lever and at its other
end on the clip, wherein the clip Is articulated with at least one limb on the switching toggle. The contact lever forms a first
assembly, which can be inserted Iin a prefabricated form into the housing of the service switching device and, after insertion into the

housing, IS mounted such that it can pivot on a rotation shaft wh

ch Is connected to the housing at a fixed position. The switching

toggle, together with the tripping lever, the catch lever, the interm

ediate lever and the clip forms a second assembly, which can be

Inserted in a prefabricated form into the housing and, after insertion, Is connected In an articulated manner at a separation point to

the first assembly.
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Abstract

The invention relates to an electrical service
switching device, 1in particular a circulit breaker,
having a magnetic release with a magnet armature, a
thermal release, a fixed and moving contact piece, a
switching mechanism which can be tripped by the thermal
and magnetic release and has a latching point which 1is
formed by a tripping lever and a catch lever which 1is
mounted in a fixed position such that i1t can rotate and
has an elongated hole in order to guide a clip, whereiln
the magnet armature can act on the contact lever, to
which the moving contact piece 1is fitted, 1in order to
open the contact point in the event of a short, and the
switching mechanism c¢an hold the contact lever
permanently in the open position, having a switching
toggle for manual operation of the switching mechanism,
and having an intermediate lever which is articulated
at one of its ends with the contact lever and at 1its
other end on the clip, wherein the clip is articulated
with at least one 1limb on the switching toggle. The
contact lever forms a first assembly, which can be
inserted in a prefabricated form into the housing of
the service switching device and, after insertion into
the housing, 1is mounted such that 1t can pivot on a
rotation shaft which is connected to the housing at a
fixed position. The switching toggle, together with the
tripping lever, the catch lever, the intermediate lever
and the‘ clip forms a second assembly, which can be
inserted in a prefabricated form into the housing and,
after insertion, 1is connected in an articulated manner

at a separation point to the first assembly.

Significant figure: Figure 5
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Electrical service switching device

Description

The invention relates to an electrical service
switching device, in particular to a circuit breaker,

according to the precharacterizing clause of Claim 1.

A service switching device - of - this generic type
normally has a contact point which is formed by a fixed
and a moving contact piece, with the moving contact
piece being held on a contact lever which 1s mounted
such that it can pivot. A service switching device of
this generic type furthermore has a magnetic release
with a magnet armature and a thermal release, as well
as a switching mechanism, which can be tripped by the
thermal and the magnetic release and has a latching
point. This is formed by a tripping lever and a catch
lever which is mounted in a fixed position such that 1t
can rotate and has a elongated hole for guiding a clip.
In the event of a short, the magnet armature can act on
the contact lever, to which the moving contact piece 1s
fitted, in order to open the contact point, and the
switching mechanism can hold the contact lever
permanently open. Furthermore, a service switching
device of this generic type has a switching toggle for
manual operation of the switching mechanism, and an
intermediate lever, which 1s articulated at one of 1its
ends with the contact lever and at its other end on the
clip, with the clip being articulated by at least one
limb on the switching toggle.

In service switching devices of this generic type, the
force of a contact compression spring acts on the

contact lever and is passed to the contact lever such
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that, when in the connected position, 1t presses the
moving contact piece against the fixed contact piece,
and in the disconnected position presses the moving

contact piece away from the fixed contact piece.

The intermediate 1lever in this case represents the
linking element between the switching mechanism and the

contact lever.

In the connected position, the contact lever is held by
the intermediate 1lever, which 1is Dblocked by the
switching mechanism. A first, moving -,ré)tation point of
the contact lever is blocked 1in a firét position by the
latched switching mechanism, such that the contact
compression spring can press the contact lever against
the fixed contact piece, around the first rotation

point.

In the tripped or  disconnected  position, the
intermediate 1lever is released from the switching
mechanism. The switching mechanism is unlatched and
releases the first rotation point of the contact lever,
so that the contact compression spring can press the
contact lever to the open position around a second
fixed-position rotation point, in which open position
the moving contact piece 1is at a distance from the

stationary contact piece.

During thermal or short-circuit current disconnection,

the switchi'ng mechanism is unlatched by the thermal or

" the electromagnetic release, acting on a tripping lever

such that it can move from the connected state to the
disconnected state. In the event of electromagnetic
quick tripping, the'magnet armature additionally knocks
the moving contact 1lever away directly 1in oxrder to
quickly open the contact point, because disconnection
by means of the unlatched switching mechanism would be

slower than would be permissible for quick tripping,
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because of the mechanical inertia of the components

involved.

Service switching devices of this generic type are
known in which the switching mechanism is mounted with
the contact lever in a prefabricated assembly between
two boards, and can be inserted as an entity into the
appliance while the appliance 1is beiling assembled. A
tripping slide must then also be inserted after this,
in order to couple the switching mechanism to the
thermal and/or the magnetic release. EP 0144799 Al

discloses on example. Manufacturing tolerances during

' assembly of the board can in this case result 1in

movements and tilting between the individual levers of
the switching mechanism. When the contact 1lever 1is
struck by the quick release during short-circuilt
tripping, then it strikes against a stop within the
boards, so that the board parts can be moved further
away from one another and, over time, the play between
the wvarious levers in the switching mechanism can
become too great for precise operation. This can result
in a lack of shape and position stability of the
contact lever. Furthermore, the manufacture of the
switching mechanism is quite complex, and 1t 1s costly
to manufacture because of the sensitive tolerances and

the riveted joints.

DE 10 2004 055 564 Al discloses a service switching
device having a switching mechanism whose 1individual
parts are inserted successively into the housing,
together with the contact  lever. The switching
mechanism with the contact lever is 1in this case no
longer inserted as a prefabricated assembly but, so to
speak, it grows within the housing. The thermal release
and the contact lever are located on different sides,
with respect to the magnetic release, so that, 1n this
case as well, a tripping slide <can be 1inserted

separately, as an extension of the switching mechanism,
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between the thermal release and the switching

mechanism.

This design is intended to be suitable for completely
automatic manufacture that requires high-precision
feeding and positioning of a large number of individual

parts, thus making the automation production facilities

~highly complicated and expensive.

The object of the present invention is therefore to
provide a service switching device of this generic type
which can be manufactured with 1little effort both
manually and fully automatically and, 1in the process,

has high contact shape and position stability.

The object is achieved by a service switching device of
this generic type having the characterizing features of
Claim 1.

Thus, according to the invention, the contact lever
forms a first asSenlbly, which can be inserted 1n a
prefabricated form into the housing of the service
switching device and, after insertion into thé housing,
is mounted such that it can pivot on a rotation shaft
which is connected to the housing at a fixed position,
and the switching toggle, together with the tripping
lever, the catch lever, the intermediate lever and the
clip forms a second assembly, which can be inserted in
a prefabricated form into the housing and, after
insertion, 1is connected in an articulated manner at a
separation point to the first assembly. The second
subject is also referred to in the following text as

the joint chain.

According to one particularly advantageous embodiment
of the invention, the separation point 1s formed by a
coupling point between a free end of the intermediate

lever and a free end of the contact lever. By way of



10

15

20

25

30

35

CA 02631921 2008-05-21

- 5 -

example, the coupling point may in this case be formed
by a bolt which is integrally formed on a free end of
the contact lever and engages 1in a recess which 1s

incorporated at a free end of the intermediate lever.

The two assemblies can be manufactured and 1initially
tested independently of one another. The separation of
the functionality "switching mechanism with contact
lever" into two assemblies results in each assembly on
its own being less complex than an assembly having the
entire functionality' in a single assembly. Each of the
two assemblies according to the invention can therefore
be manufactured more easily and reliably. They are
joined together at the separation point in the housing.
During assembly, Jjust two assemblies have to be
inserted into the housing in order to provide the
functionality. This can be done both easily by hand or
by means of an automatic production facility. The
requirements for the automatic production facilities
are in this case clear since just two assemblies need
be handled and positioned, rather than a multiplicity

of individual parts.

According to one particularly advantageous refinement
of the invention, the movement path of the contact
lever in the open position can be limited by making
contact with a stop which 1is connected to the housing
in a fixed position. When the magnetic release strikes
the contact lever in the event of a short, the stop
absorbs the shock force of the contact lever. In
consequence, the switching mechanism is not itself
loaded with the shock force of the contact lever, thus
avoliding displacement oY movement between the
individual 1levers which form the switching mechanism,
thus resulting in a design with 1little play and which

is permanently precise.
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In a further highly advantageous embodiment, a service
switching device according to the invention comprises a
striking lever, which is mounted such that it can pivot
in a fixed-position shaft and by means of which both
the magnet armature and the thermal release act on the
tripping lever. The striking 1lever therefore provides
the coupling between the thermal or the magnetic
release and the switching mechanism with the latching
point. The thermal and the magnetic release can
therefore be in the form of separate assemblies and can
be inserted 1into the housing independently of one
another, and after insertion of the contact lever and

the joint chain.

In one highly advantageous embodiment of the invention,
the striking lever may be a double-armed lever, 1n
which case, in a highly  advantageous further
embodiment, the magnet armature and the thermal release
act on a first arm of the striking lever and pivot the
latter while acting on it, such that the second arm of
the striking lever acts on one arm of the tripping
levér and pivots 1t such that the 1latching point
between the tripping lever and the catch lever 1s
unlatched.

During virtually every switching operation involving
contact opening, irrespective of whether this 1is with a
rated current load or in the event of a short, an arc
is struck for a short time at the contact point and
results in a small amount of local erosion on the
moving and fixed contact pieces. Over the course of the
life of a surface switching device of this generic
type, this reduces the thickness of the contacts. The
reduction 1in thickness 1is compensated for by the
contact lever sinking thus resulting 1n a good area
contact between the contact pieces even after the
thickness of the contact pieces has been reduced.

However, the c¢loser the contact lever moves to the
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fixed contact piece as 1t sinks, the less is the
contact pressure force which the contact compression
spring can exert on the contact 1lever. Without an
adequate contact pressure force, there 1s a risk of the
contact resistance when the contact point 1s closed

becoming too great, thus resulting 1in an unacceptable

amount of heating at the contact point, and even 1in a

series of small flashovers. In order to prevent this,
the contact lever is prevented from sinking further
once the contact piece thickness 1s 1less than a

specific level.

In known service switching devices, either the contact
pieces are designed to be very thick and therefore
over-designed, or the sinking of the contact 1lever is
limited by the 1length of the elongated hole in which
the contact lever is mounted on the second, fixed-
position rotation shaft. This 1is because, 1n the
latched state, when the contact lever is presSed about
the first rotation point against the fixed contact
piece, the second, fixed-position rotation shaft 1is
located in the inner area of the elongated hole. The
less the thickness of the contact pieces becomes, the
further the end of the elongated hole moves back
towards the second, fixed-piece rotation shaft. When
the second, fixed-piece rotation shaft finally makes
contact with the edge of the elongated hole, the
contact lever can no longer be pressed any further
against the fixed contact piece, and the sinking
process' is stopped. However, the contact between the
second, fixed-position rotation shaft and the edge of
the elongated hole results 1n the contact pressure
being reduced, so that the contact pressure force 1is
actually reduced while still in the permissible sinking
range. Secondly, the limit point for sinking may differ
between individual appliances because of manufacturing

tolerances in the stamping of the elongated hole.
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In order to improve this situation, in a further-highly
advantageous embodiment of the service switching device
according to the invention, the sinking of the contact
lever towards the fixed contact pilece 1s limited by a
fixed-position stop. In one highly advantageous
embodiment of the invention, this stop can be formed by
a housing projection. However, it can also be provided
by a separate fitting which, however, 1s connected to
the housing in a fixed position and in an interlocking
manner or even 1integrally. The advantage of limiting
the sinking process according to the invention by means
of a fixed-position stop is that no contact pressure
force is lost and the reproducibility of the limiting
threshold can be improved from one appliance ¢to
another. According to the invention, the sinking
process 1s not limited by the elongated hole but by a
separate component, the stop. Its position and
configuration can be optimized for its single function,
thus resulting overall 1in a service switching device
according to the invention having better

characteristics.

In one particularly advantageous embodiment of the
invention, the position of the stop in the appliance
corresponds to the movement path of the tripping lever
such that the contact lever does not impede pivoting of

the tripping lever when it is in contact with the stop.

Further advantageous refinements and improvements of
the invention, and further advantages, are disclosed in

the dependent claims.

The 1invention as well as further advantageous
refinements and improvements of the invention will be
explained and described in more detail with reference
to the drawings, which illustrate one exemplary

embodiment of the invention, and in which:
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shows a view into a serxrvice switching device
according to the invention, with the contact

point open;

shows the same view as 1in Figure 1, 1n a
state of manufacture in which the joint chailn

has not yet been inserted;

shows a view into a service switching device
according to the invention, with the contact

point closed;

shows an exploded illustration of the joint

chain;

shows the assembled joint chain as shown 1in

Figure 4;

Figures 6a-d show individual assembly steps during

Figure 7

Figure 8

insertion of the tripping 1lever 1into the

switching toggle;

shows a schematic illustration of the sinking
of the contact 1lever being 1limited Dby a

fixed-position stop, and

shows a schematic illustration  of the
interaction of the striking pin with the
striking lever, and its direct effect on the

contact lever.

First of all, reference will now be made to Figures 1

and 4.

A service switching device, 1in this case a circuilt

breaker which 1is annotated 1in its totality with the

reference number 10 has a housing which is formed from

two housing half—shells,‘ of which only part of the
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first housing half-shell 11 1is illustrated. Like the
complementary second housing half-shell, which 1s not
illustrated, this housing half-shell 11 has a facing
front wall 12 and two rear front walls, of which only
one rear front wall 13 can be seen in Figure 1, which
are connected to one another via front side walls, of
which only one front side wall 14 can be seen 1in the
figure. In addition, rear narrow-face walls which are
part of the housing, as well as an attachment face and
broad faces of the housing, are not shown in the

illustration in Figure 1.

It is, of course, also possible to use just one housing
haif—shell, which is closed by means of a cover. In the
situation in which two housing half-shells are
provided, each housing half-shell has a width which
corresponds to half the standard module width. In the
situation in which a single housing half-shell 1s
closed by means of a cover, the housing half-shell 1is
correspondingly a size which is chosen such that,

together with the cover, it makes up the module width.

An opening 17 is located in the facing front wall 12,
and the switching handle 18 of a switching toggle 19
projects through this opening 17. The switching toggle
19 has an opening which may be regarded as a virtual
rotation shaft for the .switching toggle. There are two
projections 21, 22 in the form of forks integrally
formed on the side diametrically opposite the switching
handle 18, .only one projectiOn 21 of which can be seen
in the illustration 1n Figure 1. Both of the
projections 21, 22 which are integrally formed in the
form of a fork can be seen in the perspective
illustration in Figure 6d. The two projections 21, 22
leave an accommodation area 23, which 1s open on one
side, free betWeen' them. Each of the two projections
21, 22 has an opening 24, 25 in the form of an eye at

its end averted from the switching handle 18. The
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longitudinal centre axis of the switching handle 18
passes through the centre point of the openings 24, 25

which are in the form of eyes.

One limb 26 of a U-shaped clip 27 engages with 1its
integrally-formed guide projection 28 in the opening 24
which is in the form of an eye, as is illustrated in
detail in Figure 4. The second limb 29 of the clip 27
engages with its guide projection 128 1n the opening
25, which i1s in the form of an eye, 1in the second
projection 22 on the switching toggle 19.

The clip web 30, which connects the two U-limbs 26, 29,
of the clip 27 engages in two latching openings 31, 32
in an intermediate lever 33. The intermediate lever 33
for this purpose has, at one of its ends, a U-profile
which ends in two projections 34, 35 arranged in the
form of a fork, with each of the two projections 34, 35
which are arranged in the form of a fork having a

respective latching opening 31, 32 at the end.

At the same time, the clip web 30 engages 1in an
elongated hole 36 in a 1latching 1lever 37, which 1is
arranged underneath the intermediate lever 33 and runs
partially in the U-profiled recess between the two
projections 34, 35 at the end of the intermediate lever
33, passing through it. The clip web 30 of the U-shaped
clip 27 is therefore guided in the elongated hole 36 1n
the catch lever 37, and\the intermediate lever 33 1is at
the same time articulated with its latching openings 31
and 32 on the clip web 30. The switching toggle 19, the
intermediate lever 33 and the catch lever 37 therefore

form a unit, by being coupled together by the clip 27.

A pin 38, 39 1is respectively integrally formed on the
two sides of the catch lever 37, by means of which the
catch 1lever 37 1s mounted in a fixed position, such
that it can rotate, in both housing half-shells 1n the
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case of a two-shell housing, or 1in the housing shell
and the cover in the case of a single-shell housing

with a cover.

The longitudinal external direction of the intermediate
lever 33, of the catch lever 37 and of the limbs 26, 29
of the clip 27 runs parallel to the broad face of the

appliance housing.

A tripping lever 40 is mounted such that it can rotate
above a fixed-position shaft 20. This tripping lever 40
1s approximately L-shaped, see Figure 6, with its first
arm 41 having a joint head with an opening 42 in the
form of an eye at 1ts free end, by means of which
opening 42 it is mounted on the fixed-position shaft 20
such that 1t can rotate. 1Its second arm 43 1is
integrally formed approximately at right angles on the
first arm 42. The first arm 41 has a latching surface

44 approximately in its centre.

The first arm 41 of the tripping 1lever 40 has a
latching tab 45 on the annular end face of the opening
42, which 1s 1in the form of an eye. The first arm 41 of
the tripping lever 40 1s inserted . into the
accommodation area 23 between the two projections 21,
22, on the switching toggle 19, which form a fork, such
that the centre axis of its opening 42, which is in the
form of an eye, coincides with the centre axis of the
opening in the switching toggle 19. In this case, the
opening in the switching lever is seated on a bead 120
which surrounds the opening 42 (which is in the form of
an eye) and on which 1t 1is held such that it can
rotate. The tripping lever 40 is held on the shaft 20
such that 1t can pivot, and the switching toggle 19 is
held on the tripping lever 40 such that it can pivot.

The latching tab 45 holds a spring 46 firmly.
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In this way, the tripping lever 40 is added to the unit
formed by coupling the switching toggle 19, the
intermediate lever 33 and the catch lever 37 by means
of the clip 27.

The catch lever 37 is fitted at one of its free ends
with a tab 49 which, together with the latching surface
44 on the tripping lever 40, forms the latching point
for the switching mechanism when the tripping lever 40
is in the latched position. Figure 3 shows the circuit
breaker 10 with the switching mechanism latched. In the
latched position, the tripping lever 40 is pivoted 1in
the clockwise direction towards the catch lever 37 1in

the view shown in Figure 3.

A prestressed spring arrangement 46 with two projecting

arms 47, 48, of which the arm 47 acts on the switching

toggle 19 and the arm 48 acts on the tripping lever 40,

act on the tripping lever 40 1in the direction of 1its
latched position, that is to say 1in the clockwise
direction 1in the 1illustration - shown 1in Figure 3,
holding it firmly in the latched position without any
opposing force acting on 1it.

The tripping lever 40, the switching toggle 19, the
intermediate lever 33 and the catch lever 37 thus form
an integral unit which can be prefabricated and is also
referred to in the following text as the joint chain
50. The Jjoint <chain 50 can be prefabricated and

initially tested as a separate unit.

Reference will now be made to Figure 4, which
1llustrates the 1individual steps for assembly of the
joint chain 50, in the form of an exploded drawing. In
the first step, which 1s denoted by the arrow P1l, the
one limb 29 of the clip 27 1is passed through the
elongated hole 36 such that the clip web 30 1is guided

such that it can move in the elongated hole 36, and the
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catch lever 37 runs between the two limbs 26, 29 of the
clip 27. In the second step, denoted by the arrow P2,

the end latching openings 31 in the intermediate lever

33 are clipped onto the clip web 30 such that its end

projections 34, 35 cover and surround the catch lever
37. In the third step, denoted by the arrow P3, the
gulde steps 28, 128 which are integrally formed at the
end on the limbs 26, 29 of the clip 27 are inserted
into the openings 24, 25, which are in the form of
eyes, 1n the projections 21, 22 of the switching toggle
19. Finally, in the fourth step denoted by the arrow
P4, the tripping lever 1into which the spring
arrangement 46 has previously been inserted is inserted
into the accommodation area 23 between the projections
21, 22 which are fitted in the form of a fork to the
switching toggle 19, and is latched therein.

Figures 6a to 6d show further details of the spring
arrangement 46 and of the assembly of the joint chain
50. In this case, the spring arrangement 46 is a spiral
spring which 18 pushed onto the external
circumferential surface of the joint head in the area
of the joint head of the free end of the first arm 41
of the tripping lever 40. The joint head is fitted with
a step 51, which 1is circumferential approximately
centrally on 1ts external circumferential surface and
1s used as a stop for the spiral spring of the spring
arrangement 46. A cover surface 52 1in the form of a
shell extends from the step 51 towards the end face of
the -j oint head, so that a gap for holding and guiding
the spring arrangement 46 is formed Dbetween the
external circumferential surface of the joint head and

the cover surface 52. The end face of the cover surface

52 runs in the form of an incline 53 from the stop edge

of the step 51 to the end face of the opening 42, which

is 1n the form of an eye, where it ends in an undercut
in such a way that a holding pocket 54 is formed for

the spring arm 47 of the spring arrangement 46.
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As 1s shown in Figure 6a, the spring arrangement 46 is

therefore pushed onto the external circumferential
surface of the opening 42, which 1s in the form of an
eye, such that the projecting spring arm 48 1is held in
a further undercut on the first arm 41 of the tripping
lever 40. The second projecting spring érm 47 1is
approximately at right angles to the first projecting
spring arm 48 when there is no load on the spring
arrangement 46. In order to prestress the spring
arrangement 46, the second projecting spring arm 47 is
pivoted in the clockwise direction along the incline 53
until 1t latches in the holding pocket 54. The spring
arrangement 46 1s now prestressed. As shown in the
1llustration in Figure 6c¢, the tripping lever 40 is now
pushed with the prestressed spring arrangement 46, from
which the second spring arm 47 now projects radially,
into the accommodation area 23 between the two
projections 21, 22 on the switching toggle 19. At the
same time, the second projecting spring arm 47 1is
supported on the centre web 55, which runs between the
two projections 21, 22, of the switching toggle 19.

The joint chain 50 is thus assembled, its individual
parts are coupled to one another in an articulated
manner, and the tripping lever 40 is prestressed in its

latching direction by the spring arrangement 46.

Reference will now be made once again to Figure 1. The
intermediate lever 33 has a recess 60 at its end
averted from the clip 27. It 1is connected by means of a
cylindrical pin 61 to the contact lever 62 in an

articulated manner adjacent to this recess.

The contact lever 62 1s a double-armed lever and 1is
mounted such that it can rotate in an elongated hole 66
in a shaft 63 which is connected in a fixed position to
the first housing half-shell 11, such that a first
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lever element 64 points towards the facing front wall
12 from the fixed-position shaft 63, and a second lever
element 65 points 1in the direction ‘of the attachment
face of the housing from the fixed-position shaft 63.
At 1its free end, the first lever element 64 is fitted
with the pin 61, which 1s connected to it in an
interlocking manner. The pin 61 therefore forms the
coupling point between the joint chain 50 and the

contact lever 62.

- The first lever element 64 has a U-shaped contour with

an accommodation area 67 which is formed by the limbs,
(which run approximately parallel to the broad faces of
the housing) and opens 1in the direction of the front
side wall 14, and one of whose limbs has a recess such
that the accommodation area 67 1s accessible from the
broad face of the removed housing half-shell, when the

housing is open.

The free end of the second lever element 65 1is fitted
with the moving contact piece 68.

In the disconnected position, as illustrated in
Figure 1, a contact compression spring 69 (one end of

which 1s supported on the front side wall 14 of the

‘housing and whose second end 1is supported in the

accommodation area 67 1in the first lever element 64)
presses the contact lever 62 in the clockwise direction
around the fixed-position shaft 63 so that the moving
contact piece 68 is forced away from the fixed contact
piece 70. During this process, the movement path of the
contact lever 62 1is 1limited by a stop 71 which 1is
connected in a fixed position to the first housing
half-shell, in other words with the contact lever 62
resting on the fixed-position stop 71 in the
disconnected position. The fixed-position stop 71 is
formed by a bolt which is integrally connected to the

housing half-shell and, for example, can be produced
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together with the housing half-shells in an injection-

moulding process.

Reference will now be made to Figure 3, which shows the
circuit Dbreaker 1in the connected position. The
switching handle 18 is in the connected position, and
the 1latching surface 44 of the tab 49 on the catch
lever 37 is latched on the tripping lever 40. The
intermediate lever is therefore blocked, and the pin 61
at the coupling point between the joint chain 50 and
the contact lever 62 now forms the rotation axis for
the contact lever 62. The contact compression spring 69
pushes the contact 1lever 62 in the anticlockwise
direction around this axis 61, thus ensuring the
contact between the moving contact piece 68 and the

fixed contact piece 70.

The figure also shows the coil 72 of the magnetic

release 73 and a strip 74 1n the form of a thermal
bimetallic strip or composed of shape memory alloy as

part of the thermal release 75. In the arrangement as

- shown in Figures 1 and 3, the contact lever 62 and the

contact point which 1s formed from the moving and the
fixed contact pieces 68, 70 are 1located between the
magnetic release 73 and the thermal release 75. 1In

other words, the magnetic release 73 and the thermal

release 75 are 1located on different sides of an
imaginary plane which runs through the contact lever 62

and is at right angles to the first housing half-shell
11.

On tripping, the magnetic release 73 oxr the thermal
release 75 should open the latching point formed by the
tab 49 on the catch lever 37 and the latching surface
44 on the tripping lever 40, such that the switching
mechanism 1s unlatched 1in this way and the contact
lever 62 can be moved by the contact compression spring

69 to the disconnected position, as 1llustrated 1in
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Figure 1. To do this, the magnetic release and the
thermal release must be mechanically coupled to the
tripping lever 40. In the embodiment of the present
invention as 1illustrated .in Figures 1 and 3, the
mechanical coupling between the magnetic release 73 and
the tripping lever 40, and between the thermal release
75 and the tripping lever 40, 1s provided by means of a
striking lever 77 which is mounted in a fixed position

such that i1t can rotate.

A striking lever 77 in the form of a double-armed lever
is for this purpose mounted such that it can pivot on a
further 'shaft 76, which 1is connected in a fixed
position to the housing half-shell 11.

A first arm element 78 of the striking lever 77 points
from the fixed-position shaft 76 in the direction of
the attachment face of the housing. It has an opening
79 which is in the form of an eye and in which a first
limb of a transmission clip 80 is held such that it can
move.

The second limb of the transmission c¢lip 80 1s guided
such that i1t can move in a guide groove 81 in the
housing. The side walls 82 of the guide groove 81 are
in this case made sufficiently deep and the second limb
of the transmission clip 80 is correspondingly designed
to be sufficiently 1long that the strip 74 of the
thermal release 75 can move over the side walls 82 of
the guide groove 81 when 1t 1is bent on heating in the
direction of the arrow R, that is to say in this case
in the anticlockwise direction, and 1n the process
drives the second limb of the transmission clip 80 in

the direction of the arrow R.

By means of the tensile force, the transmission c¢lip 80
pivots the striking 1lever 77 1n the <clockwise

direction, and in conseguence 1its second arm element 83
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acts on the tripping lever 40 such that it is pivoted
against the force of the spring arrangement 46 and in
the anticlockwise direction, such that the latching
surface 44 moves away from the tab 49, thus unlatching
the latching point.

A corresponding situation occurs in the event of
magnetic tripping. When a shortécircuit current occurs,
a striking pin which is driven by the armature of the
magnetic release emerges from an opening on the end
face of the magnetic release 73, facing the striking
lever 77, and strikes the first arm element 78 of the
striking lever 77. Since it is struck from right to
left, it also pivots the striking lever 76 in the
clockwise direction, thus wunlatching the iatching

point.

The striking lever 76 also has a tab 84 which projects
in the direction of the second lever element 65 of the
contact lever 62. When the striking pin now pivots the
striking lever 77 in the clockwise direction on
magnetic tripping, then the tab 84 strikes the contact
lever 62 once the latching point has been unlatched,
and knocks 1t to the disconnected position shown in
Figure 1. During this process, the moving contact piece
68 1s torn away from the fixed contact piece 70,
resulting in an arc which 1is quenched in an arc
quenching device, which in this case is annotated with
the reference number 85 in the figures, but only part
of which 1s 1indicated. In an known manner, the arc
quenching device has an arc quenching splitter stack
with an 1initial chamber area which can be bounded by
initial chamber covering plates parallel to the housing
broad faces, and towards which the arc 1is passed by

means of two arc guide rails.

The striking movement of the contact lever 62 is in

this case limited by the fixed-position stop 71.
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The advantage of using the fixed-positidn stop 71 for
limiting is that the shock force which is transmitted
from the striking pin to the contact lever 62 1is
absorbed by the housing and not by parts of the
switching mechanism. This avoids excessive mechanical
loads on the switching mechanism ‘ parts, likewilse
preventing load-dependent distortion and movement of
the switching mechanism parts and maintaining a mutual
arrangement and position of the individual parts of the
switching mechanism within the tight tolerance 1limits
that are required for reliable operation. In
particular, this ensures that the contact opening
movement is defined and can be set accurately, and does
not change over the course of time as a result of

mechanical distortion.

A second projection or a second tab 284 1is 1ocated on
the striking lever 77 1in the wvicinity of the fixed-
position shaft 76, pointing towards the contact lever
62. The second tab 284 1is used to 1limit the pivoting

movement of the striking lever 77 when it 1s pivoted in

_the clockwise direction 1in the event of thermal orxr

magnetic tripping. A second stop 290 1is 1integrally
formed in a fixed position on the inside of the housing

broad face for this purpose, see Figure 1.

The longitudinal extent direction of the striking lever
77 lies approximately on an imaginary plane which is at
right angles to the housing half-shell 11 and runs
through the contact point formed from the moving and
the fixed contact pieces 68, 70. This makes it possible
to provide a very compact and space-saving mutual
arrangement for the assembly elements comprising the
switching mechanism, the magnetic release, the thermal

release, and the contact lever of the contact point.
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The switching mechanism, the contact lever 62 with the

contact point, the thermal release 75 and the striking
lever 77, that is to say virtually all the mechanically
moving parts, are arranged jointly in a first half-area
of the housing, which extends from an i1maginary centre
plane, which runs at right angles to the housing broad
faces through the centre point of the shaft 20 of the
switching toggle 19, to a narrow face of the housing.
The arc quenching device 85 and the magnetic release 73
are accommodated in another half-area of the housing,
which extends from the imaginary centre plane to the
opposite narrow face of the housing.

In the connected position, as shown 1in Figure 3, an
angle of approximately 90° 1s formed between the
transmission clip 80 and the first arm element 78 of
the striking lever 77. An angle of approximately 90° 1is
likewise formed between the second arm 43 of the
tripping lever 40 and the second arm element 83 of the
striking lever 77. Furthermore, the first arm element
78 and the second arm element 83 of the striking lever
77 are approximately of the same 1length. The lever
arrangement designed in this way ensures very effective
force transmission from the strip 74 o©of the thermal
release 75 wvia the transmission clip 80 and the
striking lever 77 to the tripping lever 40, because the
lever ratio of 1:1 and the angle of 90° that are
provided result in the tension force being transmitted
from the transmission clip 80 to the tripping lever 40,

without being reduced.

Reference will now be made to Figure 2, which
illustrates an assembly step in which the contact lever
62 with the contact compression spring 69 has already
been inserted into the housing, but the joint chain 50
has mnot vyet been inserted. The assembly process 1is
carried out by the elongated hole 66 1in the contact

lever 62 being articulated on the fixed-position shaft
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63. The‘céntact compression spring 69 is then inserted.
During this process, 1t 1s helpful that the first lever
element 64 of the contact lever 62 has a recess on one
of 1ts limbs of the U-shaped contour. This allows the
contact compression spring 69 to be inserted in a
simple manner at right angles to the housing broad face
into the accommodation area 67 in the first lever
element 64, and 1n particular this simplifies automated
assembly. On the housing side, the contact compression
spring 69 1s supported on a wedge-shaped projection 86
on the front side wall 14, with the inclination of the
supporting surface 87 with respect to the front side
wall 14 being chosen such that, when the contact lever
62 1s 1n the connected position, it runs approximately
parallel to the web of the first lever element 64 on
which the contact compression spring 69 is supported on
the contact lever side, so that the contact compression
spring 69 runs largely in a straight line between the
front side wall 14 and thef contact lever 62 when the
contact lever 62 1s 1in the connected position. This
ensures that forces are transmitted well from the
contact compression spring 69 to the contact lever 62,
and therefore ensures a high contact pressure force at

the contact point.

In the assembly step illustrated in Figure 2, the
contact compression spring 69 presses the second arm
element 65 of the contact lever against the stop 71.
The contact lever 62 is therefore in a clearly fixed
and stable position. This 1is 1important since it
simplifies the next assembly step of insertion of the
joint chain 50. The joint chain 50 is now inserted in
such a way that it is mounted in an articulated manner
such that it can pivot on one hand on the fixed-
position shaft 20 and also with the recess 60 in the
intermediate lever 33 on the pin 61 of the contact

lever 62.
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The clearly fixed position of the contact lever 62
considerably simplifies the insertion process,

especially for automated assembly.

Once the joint chain 50 has been inserted, the striking
lever 77 is finally also fitted to the fixed-position
shaft 76, and the first limb of the transmission clip
80 is inserted into the opening 79 in the first arm
element 78 of the striking lever 77, and 1its second
limb is inserted into the guide groove 81, which 1s

connected to the housing in a fixed position.

Overall, the service switching device according to the
invention is therefore designed to be highly convenient
for assembly. Since the design according to the
invention avoids large shock forces being transmitted
from the contact 1lever to the joint chain, 1in
particular when the contact point 1is struck 1n the
event of a short circuit, the joint chain (with the
exception of the spring arrangement 46) can Dbe
manufactured from plastic parts which can be plugged
and clipped together in a simple manner. There 1s no
need to provide screwed, soldered, welded or riveted
joints, as are still always necessary 1n comparable

appliances according to the prior art.

Reference will now be made to Figure 7, which shows a
variant of a service switching device according to the
invention, illustrated schematically, 1in which the
sinking of the contact 1lever 162 towards the fixed
contact piece 170 in the situation 1in which the
thickness of the fixed and/or moving contact pieces
168, 170 is being greatly reduced as a result of
erosidn is limited by a stop 90 which is connected in a
fixed position to the housing half-shell 111. The stop
90 1is 1in the form of a housing projection which
projects into the interior of the housing at the
appropriate  point, and 1is produced during the
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production of the hOuSing 'half—shells by injection
moulding, together with all the other housing
attachments, 1in one injection-moulding process. It
could also be formed by a separate fitting, but which
is connected to the housing in a fixed position and in

an interlocking manner, or even integrally.

The reference numbers 162, 168, 170 denote the contact
lever, the moving contact piece and the fixed contact
piece when the contact point is ciosed, and without the
thickness having been reduced by erosion. The reference
numbers 162a, 168a, 170a, represented by dashed lines,
show the contact lever, the moving contact piece and
the fixed contact piece when the contact point is
closed, and with the thickness having been reduced by
erosion. As can be seen, when severe erosion has
occurred, the contact lever 162a 1s located closer to
the striking lever 177 when the contact point is
closed, than when there is no erosion. The contact
pressure force from the contact compression'spring (not
illustrated in Figure 7) is decreased because the
distance between the contact lever 162a and the front
side wall 114 on the housing has become greater in this
case. The stop 90 reduces this sinking of the contact
lever 162a to values at which the contact compression
spring still always ensures that the contaét pressure
force 1s sufficiently high. As the erosion becomes even
greater, the contact point can no longer be closed, and
the switching device must be replaced. It is therefore
impossible for a switching device to be in use whose
contact point 1is admittedly closed but whose contact
pressure force is inadequate. This is because, in this
situation, the contact resistance at the contact point
would be inCreased, with the risk associated with this

of unacCeptable heating of the switching device.

Until it makes contact with the stop, the contact

compression spring acts on the contact lever without
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any impediment. The advanta‘ge of using the fixed-
position stop to 1limit the sinking movement according
to the invention is that no contact pressure force is
lost and i1improved reproducibility of the 1limiting

threshold from one appliance to another can be

achieved.

The position of the stop 90 relative to the striking
lever 177 18 1n this case chosen such that, when the
contact lever 162a 1is 1n contact with the stop 90,
there is still a sufficiently large striking distance
92 between the contact lever 1l62a and the tab 184 on
the striking lever 177, which is mounted in its fixed-
position shaft 176 such that it can pivot. In this
case, the striking distance 92 1is sufficiently great
that, in the event of thermal tripping, that is to say
when the transmission clip is moved in the direction of

the arrow Pl in the opening 179 in the striking lever

177, the striking 1lever 177 can still pivot

sufficiently clockwise in the direction of the arrow P2
in order to act on the tripping lever 140 such that it
can pivot this in the direction of the arrow P4, in the
anticlockwise direction, in order in this way to open

the latching point of the switching mechanism.

In one variant, the striking lever 177 could also be
split along an imaginary plane parallel to the housing
broad faces. The inner part, which faces the first
housing half-shell 111, then corresponds to the part
illustrated in Figure 7 and annotated with the
reference number 177. This is fitted with the tab 184,
on which the striking pin 173 of the magnetic release
73 acts in the direction of the arrow P5 in the event
of magnetic tripping. In this wvariant, the tab 184 can
then rest directly on the contact lever 162a without
having to maintain a striking distance. This is because

the mechanical coupling to the thermal release would be

‘provided by an outer part of the striking lever which
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1s at the required striking distanéé 92 and 1s mounted
such that 1t can be pivoted or moved relative to the
inner part of the striking lever. This 1is because the
striking distance 1is in fact required only in order to
allow the striking 1lever to be pivoted by the
transmission c¢lip, which acts in the opening 179, in
the event of thermal tripping. In this case, the second
arm elements of both the outer and the inner part of
the striking lever act on the tripping lever 140 1in
order to open the . latching point of the switching

mechanism for tripping.

The advantage of this variant with a split striking
lever 1s that the contact point 1s struck more quickly
when magnetic t'ripping occurs, because the striking
lever 177 no longer need first of all move through the
striking distance 92 in order to strike the respective
contact lever 162 or 1l62a.

A further wvariant, although this 1s not illustrated in
the figures, is for the striking lever 177 to transmit
only the movement ‘of the striking pin 173 of the
magnetic release 73 to the contact lever 162 or to the
tripping lever 140 while, 1in contrast, the movement of
the thermal release is transmitted directly via a
transmission clip to the tripping lever, that is to say
without the interposition of the striking lever, with
the arrangement of the joint chain and of the contact
lever otherwise being unchanged from that shown in
figures 1 to 3. In this variant, the transmission clip
no longer acts as a tension clip but as a compression
clip. In this wvariant, the thermal release must be
designed such that it bends in the direction towards
the contact point when heated. In the embodiment shown
1n Figures 1 to 3, the strip 74 of the thermal release
75 1n fact bends in the direction away from the contact

point on heating.
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Figure 8 shows vyet another wvariant of -t-h‘e mechanical
coupling of the thermal and magnetic releases 75, 73 to
the tripping lever. In this case, the contact point 1s
struck directly by the striking pin 373 of the release
273 without having to pass through the stri\king lever
277. However, in this case as well, the latching point
is unlatched by the tripping lever 240 with the
interposition of the striking lever 277. This results
in the contact point being open very dquickly and
directly in the event of a short.

The striking lever 277 has an aperture 285 through
which the striking pin 373 of the magnetic release 273
passes. A circumferential collar 374 1s 1integrally
formed on the striking pin 373 in the area between the
end face of the magnetic release 273 and the striking
lever 277. If the striking pin 273 18 now accelerated
in the direction of the arrow Pl towards the striking
lever 277, driven by the armature of the magnetic
release 273, in the event of a short-circuit current,
then the collar 374 first of all strikes the first arm
element 278 of the striking lever 277, which results 1in
the latter being pivoted about its fixed-position shaft
276 in the direction of the arrow P4 in the clockwise
direction, and its second arm element 283 pivoting the
tripping lever 240 in the direction of the arrow P5, 1in
the ‘ anticlockwise direction, thus unlatching the

latching point of the switching mechanism.

Driven by the striking lever 277, the striking pin 373

" then moves further until it makes contact with the

contact lever 262 and knocks it to the open position 1in
the clockwise direction, in the direction of the arrow
P3.

In the event of thermal tripping, the movement of the
strip of the thermal release 1s transmitted via a

transmission clip 280 in the tension direction of the
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arrow P2 to the striking lever 277, where it is
likewise converted to pivoting of the striking lever
277 in the clockwise direction. In this situation, the
- striking lever 277 has no tab. facing the contact lever
262 since, as 1in the case of the other embodiments
described above, it is in fact only used, with the

striking lever, to also strike the contact lever.
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List of reference symbols

i0

Circuit breaker

61

Pin

11,111,211 First housing half- 62,162,162a,262 | Contact lever
| shelf
| 12 Facing front wall 63 Shaft |
13 | Rear front wall | 64 ) First lever element
14,114 Front side wall | 65 Second lever element
17 Opening 66 Elonggted_holé .

18 Switching handle 67 - Accommodation area
19 Switching toggle 68,168,168a Moving contact piece
20 Fixed-position shaft | 69 Contact compression |
; sSpring
21 ‘Projection 70,170,170a Fixed contact piece |
22 Projection 71 Stop
23 Accommodation area 72 { Coil
24 | Eye-shaped opening 73,173,273 Magnetic release
25 ! Eye-shaped opening 74 | Strip
26 _lLimb 75 :Thermal release
27 Clip r76,176 lFixed-position shaft
28,128 _tGuidg projection 77,177,277 Striking lever 1
29 lLimb 78,278 First arm element
30 | Clip web 79,179 Opening
31 | Latching opening 80,280 _lTransmission clip
32 rLatching opening 81 Guide groove |
33 | Intermediate lever 82 Side walls |
34 Projection 83,283 Second arm elément |
35 IProjection 84,184,284 Tab
36 Elongated hole 85 | Arc quenching
l arrangement
37 Catch lever 86 Wedge-shaped
1 :projection
38 | Pin 87 | Supporting surface
39 Pin 90 Stop |
40,140,240 | Tripping levers 92 Striking distance
41 First arm 173,273 FStriking pin J
42 Opening in the form 120 Bead
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Recess for

accommodation

Sggpnd tab

Aperture

ISecond stop

Collar

30

l__‘ ) of an eye .

43 Second arm 121

44 ILatchlng surface 284 -

45 lLatchlng tab 285

46 ’Sprlng arrangement 290

47 | Spring arm 374
|_§8 S ngrigg arm I

49 lTab on the catch

50  !'Joined chain —
51 Step
| 52 i Jggvgz:surface 3
LEB L _*Inclinq_ . - .
| 54 l Holding pocket .

55 Centre web .

60 Recess

_— - e e S - e —- i




10

15

20

25

30

35

CA 02631921 2008-05-21

- 31 -

Patent Claims

1. Electrical service switching device, 1in particular
a circuit breaker, having a magnetic release with a
magnet armature, a thermal release, a fixed and moving
contact piece, a switching mechanism which can be
tripped by the thermal and magnetic release and has a
latching point which is formed by a tripping lever and
a catch lever which is mounted in a fixed position such
that it can rotate and has an elongated hole 1in order
to guide a clip, wherein the magnet armature can act on
the contact lever, to which the moving contact piece 1s
fitted, in order to open the contact point in the event
of a short, and the switching mechanism can hold the
contact lever permanently in . the open position, having
a switching toggle for manual operation of the
switching mechanism, and having an intermediate lever
which 1is articulated at one of 1its ends with the
contact lever and at its other end on the clip, wherein
the clip is articulated with at least one limb on the

switching toggle, characterized 1in that the contact

lever forms a first assembly, which can be inserted 1in
a prefabricated form into the housing of the service
switching device and, after insertion into the housing,

is mounted such that it can pivot on a rotation shaft

'which is connected to the housing at a fixed position,

and in that the switching toggle, together with the
tripping lever, the catch lever, the intérmediate lever
and' the c¢lip forms a second assembly, which can. be
inserted in a prefabricated form 1into the housing and,
after insertion, 'is connected in an articulated manner

at a separation point to the first assembly.

2. Electrical service switching device according to

Claim 1, wherein the movement path of the contact lever
in the open position can be limited by making contact
with a stop which is connected to the housing 1n a

fixed position.
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3. Electrical service switching device according to
Claim 1 or 2, wherein the separation point is formed by
a coupling point between a free end of the intermediate

lever and a free end of the contact lever.

4 . Electrical service switching device according to
Claim 3, wherein the clip is approximately U-shaped,
with a c¢lip web which connects the two U-limbs, and
with guide projections which are integrally formed at
the free ends of the U-limbs.

5. Electrical service switching device according to
Claim 4, wherein the clip web is guided such that it

can move 1n the elongated hole in the catch lever.

6. Electrical service switching device according to
Claim 5, wherein  the switching toggle has two
projections diametrically opposite the switching
handle, which projections are integrally formed in the
form of a fork and leave an accommodation area, which
1s open on one side, free between them, wherein one of
the guide projections of the clip is held such that it

can pivot i1in each of the two projections.

7. Electrical service switching device according to
Claim 6, wherein the intermediate lever has a U-
profile, which ends in two projections which are
arranged in the form of a fork, at its end opposite the
separation point, and wherein each of the two
projections which are arranged in the form of a fork

has latching openings at the end.

8 . Electrical service switching device according to
Claim 7, wherein the intermediate lever is articulated
with the latching openings on the clip web, and its
projections which are in the form of a fork clasp the

catch lever.
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9. Electrical service switching device according to
Claim 8, wherein a first arm of the tripping lever
1atches in an articulated manner with the switching
toggle on the rotation axis of the switching toggle,
and is surrounded by the two projections, which are 1in

the form of a fork, of the switching toggle.

10. Electrical service switching device according to
Claim 9, wherein a projection in the form of a pin 1is
integrally formed on each of the two sides of the catch
lever, by means of which projections the electrical

service switching device is mounted in both housing
half-shells.

11. Electrical service switching device according to
Claim 1, having a striking lever, which 1is mounted such
that it can pivot 1n a fixed-position shaft and by
means of which both the magnet armature and the thermal

release act on the tripping lever.
12. Electrical service switching device according to
Claim 11, wherein the striking lever 1s a double-armed

lever.

13. Electrical service switching device according to

Claim 12, wherein the magnet armature and the thermal

release act on a first arm of the striking lever and
pivot the latter while acting on it, such that the
second arm of the striking lever acts on one arm of the
tripping lever and pivots 1t such that the latching
point between the tripping lever and the catch lever is

unlatched.

14. Electrical service switching device according to
Claim 11, wherein the striking lever (77, 177) is split
along an imaginary plane parallel to the housing broad

faces such that the magnetic release (73) acts on a
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first, inner part of the striking lever (177) during
magnetic tripping, and the thermal release acts on a
second, outer part of the striking lever (177) during

thermal tripping.

15. Electrical  serxrvice switching device according to
Claim 11, wherein the pivoting movement of the striking
lever (77, 177) can be limited by a second, fixed-
position stop (290).

16. Electrical serxrvice switching device according to
Claim 13, wherein the thermal release 1s connected to
the striking lever by means of a -strain-relief clamp,
and wherein, when the contact 1lever 1s in the closed
position, a second arm of the tripping 1lever runs
approximately parallel to the strain-relief clamp, and
the striking lever with the strain-relief clamp and the
second arm of the tripping lever each assume a position

approximately at right angles.

17. Electrical service switching device according to
Claim 16, wherein the magnet armature strikes the
striking lever against the contact lever 1in oxrder to

quickly strike the contact point.

18. Electrical serxvice switching device according to
Claim 16, wherein, during tripping, the magnet armature
first of all pivots the striking lever against the
tripping lever, and then strikes against the contact

lever in order to open the contact point.

19. Electrical service switching device according to
Claim 12, wherein the magnet armature acts on a first
arm of the striking 1lever and pivots it when
influencing it, such that the second arm of the
striking lever acts on one arm of the tripping lever
and pivots it such that the latching point between the

tripping lever and the catch lever is unlatched, and
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wherein the thermal release acts via a pressure clip
directly on the tripping lever in order to unlatch the
latching point, or via a pressure clip on the second

arm of the striking lever, 1in order to pivot it.

20. Electrical service switching device according to
Claim 1, wherein sinking of the contact lever, which
occurs 1n the event of wear to the moving contact
piece, towards the fixed contact piece is limited by a

fixed-position stop.

21. Electrical service switching device according to
Claim 18, wherein the fixed-position stop is formed by

a housing projection.

22. Electrical service switching device aCCOrding to
Claim 19, wherein, in the event of sinking, the contact
lever is held by the fixed-position stop in a position
such that the pivoting of the tripping lever 1in the

event of tripping i1s not impeded by the contact lever.
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Fig.: I
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