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Description

[0001] This invention relates to relays generally, and
more specifically, to electromagnetic relays with tilting
armatures.
[0002] Functional control of electric circuits is custom-
arily accomplished with automatic mechanisms of vari-
ous kinds, among which are relays, with which it is pos-
sible to establish a variety of operating functions in au-
tomatic or semiautomatic operation. Electromagnetic trip
relays operate by means of which circuits are automati-
cally opened in case of faults such as accidental leakage
of current, to prevent damage to other connected devices
if the circuits remain active.
[0003] Relays employing tilting armatures are known,
for example, from EP Published Patent Application No.
643410. As set forth therein, such a relay is encased in
a housing cover having an aperture at the top through
which an actuating pivot is inserted. The relay includes
a magnetic core formed by a coil wrapped about a coil
bobbin in concentric with an electromagnet core. The
core is one of the two arms of a U-shaped electromagnet
yoke with a permanent magnet attached to the bottom
of the yoke. An armature is tiltingly mounted above the
magnet yoke, pivoting about an anchor shaft integrally
welded onto it. The permanent magnet creates a mag-
netic circuit keeping the armature on the U-shaped elec-
tromagnet yoke. When the electromagnet is activated by
current flowing through the coil, it creates an opposing
magnetic circuit that cancels out the action of the perma-
nent magnet, thus the armature is allowed to tilt away
from the U-shaped electromagnet yoke by the operation
of a spring. Once the relay is deactivated and the current
is gone, a pivot is actuated to reclose the armature, thrust-
ing it into contact with the electromagnet again.
[0004] Since the permanent magnet is attached to the
bottom center arm of the magnetic yoke and external to
the yoke, it means that an intermediate air gap is present
through which some of the magnetic flux of the magnet
is lost making it necessary to use a high power magnet.
High power magnets on the order of 100 PVA are often
required to obtain the magnetic force necessary to main-
tain the armature against the action of the spring acting
in the opposing direction.
[0005] FR 2410353 A1 illustrates another relay having
a tilting armature.
[0006] The presence of foreign particles in miniature
relays is one of the major causes of relay malfunctions.
Therefore, in tilting armature relays, designers having
attempted to minimize the frictions created at the polar
contact surfaces to lessen contamination in the relay by
reducing the amount of abrasion-caused contaminants,
thus prolonging the life of the relay. It is also critical in
the assembly of relays to reduce contaminants from the
open air from entering. However, in the construction of
the relay as described above, when the relay is faced up
for the mounting of the cover and actuating pivot, dirt and
foreign part icles can enter the relay. Besides the objec-

tive of prolonging the relay life, designers also consider
other factors, such as finding ways to reduce material
costs as well as to simplify the assembly to reduce labor
and manufacturing costs.
[0007] It is therefore an object of the invention to over-
come the aforementioned problems as well as to provide
an improved electromagnetic relay that is less costly and
simple to assemble, and making much more effective
use of the action of the permanent magnet in its opera-
tion.
[0008] Accordingly, the present invention provides an
electromagnetic relay, comprising:

a housing containing the relay;
a permanent magnet providing a magnetic field;
a magnetic yoke connected to said permanent mag-
net for completing a magnetic flux path, said mag-
netic yoke having a first arm and a second arm;
a relay winding wrapped around the second arm of
the magnetic yoke;
an a mature piece mounted above said magnetic
yoke, said armature being operated in response to
said magnetic field and pivoting about said first arm
of said magnetic yoke;
support means mounted on said first arm of said
magnetic yoke providing support to said armature
piece;
a spring mounted about an exterior side of said first
arm of said magnetic yoke having a first end and
second end, said first end being connected to said
support means and said second end being connect-
ed to said armature for providing a spring force
against said armature; characterized by further com-
prising:

resetting means for resetting the relay; wherein
said armature tiltingly pivots about said first arm
and said support means comprises a clamp hav-
ing a plurality of side projection arms for mount-
ing said clamp on said first arm of the magnetic
yoke and an inclined support means for provid-
ing support to said armature in a tilting position
of the armature.

[0009] In keeping with the object and others which will
become apparent hereafter, one feature of the invention
resides in an electromagnetic relay with a permanent
magnet incorporated in an interior location of the U-
shaped yoke and attached to one arm of the yoke, par-
ticularly by soldering to an arm of said U-shaped part, in
a position near and parallel to the bottom center arm of
the U-shape.
[0010] Another novel feature of the present invention
is an electromagnetic realy with the mechanical contact
surface being separate from the magnetic contact sur-
face to lessen the polar surface wear due to friction. The
top surface of the free arm of the magnetic yoke is me-
chanically separated into a central polar surface and two
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lateral surfaces. The armature is tiltingly mounted above
the magnetic yoke and pivoting about the two lateral sur-
faces, directing the flux conduction to the central surface
and the mechanical friction to the side surfaces. A novel
support clamp with inclined projecting shoulders is
mounted on the free arm of the magnetic yoke for reliev-
ing some of the reclosing stress from the armature and
providing support to the armature. The present invention
further reduces material and assembly costs with the ar-
mature surfaces being easily identified with an asymmet-
rical shape, thus requiring only one side to be surface-
treated and helping assembly workers easily identify the
treated side.
[0011] Another novel feature of the present invention
is a mechanical damper in the form of a thin sheet mount-
ed above the armature to transfer the stress associated
with the reclosing of circuit away from the polar contact
surfaces.
[0012] Yet another novelty of the relay of the present
invention is a flap for the external assembly of the actu-
ating pivot, thus greatly reducing the chances for foreign
particles to enter the relay during assembly. The flap as-
sembly with an aperture at the top for the insertion of the
pivot, snaps click onto a depression on the cover of the
relay, allowing the pivot to be assembled after the instal-
lation of the relay housing cover.
[0013] The novel features which are considered to be
characteristic of the invention are set forth in the append-
ed claims. The invention itself together with additional
objects and advantages thereof, will be best understood
from the following description of the preferred embodi-
ments when read in connection with the accompanying
drawings.
[0014] Referring now to the drawings wherein like el-
ements are numbered alike in the several Figures:

Figure 1 is an exploded perspective view of the as-
sembly of the relay in accordance to one preferred
embodiment the present invention.
Figure 2A shows a perspective view and Figures 2B
and 2C show two side views of the magnetic yoke
of the relay in Figure 1.
Figures 3A and 3B are perspective views represent-
ing possible embodiments of the yoke having an or-
ifice or recess in the bottom center arm of the U-
shape.
Figure 4A is a perspective view of the clamp device
and Figures 4B and 4C show the various view forms
of the clamp device.
Figure 5 is a perspective view showing the armature
positioned in relation to the magnetic yoke.
Figure 6 is a perspective view showing the cover flap
and its snap-fit relation with the housing cover of the
relay.
Figure 7 is a side view of the U-shaped yoke and
permanent magnet in prior art.
Figure 8 is a side view of the relay in its de-energized
state.

Figure 9 is a side view of the relay in its energized
state.
Figure 10 is a side view of the relay according to a
second preferred embodiment of the invention with
a novel damper system, showing the relay in its de-
energized state.
Figure 11A is a perspective view of the leaf cover.
Figure 11B is a top view showing the armature po-
sitioned in relation to the leaf cover.
Figures 12A, 12B, and 12C are side views showing
how the damper mechanism operates.

[0015] Figure 1 is an exploded perspective of the relay
according to the first embodiment of the present inven-
tion, showing a relay including a housing cover 1, closed
off by a snap-fit base 2. The magnetic circuit of the relay
as seen comprises a U-shaped yoke 1 of a soft magnetic
material, to which a permanent magnet 18 is attached
(not shown in Figure 1). One arm 15b of the yoke is en-
cased in bobbin 11, around which a winding coil is wound,
forming a coil core 10. The other arm of the yoke, the
free arm 15a, passes through an opening 16 in a support
base 9, encasing the bottom of the magnetic yoke in the
support base 9. The top surface of arm 15a is mechan-
ically indented with two notches, dividing the top polar
surface of the free arm into a center polar surface and
two shoulder or lateral surfaces. An armature 6 is mount-
ed directly over the magnet yoke and tiltingly pivoting
about the two shoulder surfaces of the free arm 15a of
the magnetic yoke. Both the armature 6 and the yoke 15
are made out of a "soft" magnetic material.
[0016] The geometry of the armature 6 lends itself to
a further advantage of the invention. It has proved eco-
nomical to surface treat or to provide a higher-quality
treatment to only one side of the armature, the side facing
and contacting the magnetic core. In this first embodi-
ment, the armature has an asymmetrical shape to enable
assemblers to quickly and almost automatically identify
the treated side. However, the invention should not be
limited to this construction. Alternatively, the armature
may have distinguishing characteristics to mark its sur-
faces to enable assemblers to quickly and automatically
identify its sides to correctly assemble the armature into
the relay.
[0017] In the first embodiment, the armature 6 is an
asymmetrically paddle-shaped plate with a broad end
and a narrow end, with the broad end overlapping the
two lateral shoulders of the yoke and the narrow end
overlapping the coil core 10 when the magnetic circuit is
de-activated. (See Figure 5, showing the armature posi-
tioned in relation to the magnetic yoke.) When the mag-
netic circuit is activated by a supply of current to the coil,
the armature tilts under the tension force of spring 8 with
one end of the spring 8 being hooked on a projection arm
at the broad end of the armature 6, and the other end of
the spring 8 being hooked on a clamp device 7 mounted
on the free arm 15a of the magnetic yoke. The spring 8
tends to tilt the armature 6 in the direction of opening or
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separated from arm 15b.
[0018] Figures 2A, 2B and 2C respectively show a per-
spective view and two side views of the magnetic yoke
15. A permanent magnet 18 is placed between the two
arms of the yoke and welded to the smaller arm 15b,
forming the core of the magnetic core. The part of the
yoke below the magnet is known as the magnetic shunt.
Permanent magnet 18 creates a circulation of magnetic
flux in the path formed by the two yoke 15 and the arma-
ture 6 as shown in Figure 2B so that when the armature
6 rests on arm 15b, the magnetic action maintains the
armature 6 in position against the action of spring 8.
[0019] Figures 2A and 2C also show two notches at
the top surface of the free arm 15a, dividing the polar
surfaces into a larger central polar surface, and two small-
er lateral shoulder surfaces. During reclosing cycles of
the relay, a rather large impact action is generated and
absorbed by the polar surfaces of the yoke 15 as well as
the armature 6. Such reclosing stress is significant re-
lieved by a clamp device 7, which is to be discussed next.
[0020] Figures 3A and 3B show two possible embod-
iments for the magnetic yoke 15, with an orifice or recess
in the bottom center arm 15c of the U-shape. The orifice
15’ can be in the form of a drill hole as in Figure 3A, or a
plurality of notches as in Figure 3B. The orifice 15’ permits
better control of the opening of the relay, i.e., overcoming
the magnetic action retaining the armature 6 resting on
arm 15b and allowing the armature 6 to tilt under action
of spring 8.
[0021] Figures 4A, 4B, and 4C show various views of
a clamp 7 with a number of projecting side arms, allowing
it to be tightly clamped around the free arm 15a of the
magnetic yoke. There is an inclined projecting part 7" at
one end of the clamp device 7, allowing a closed end of
spring 8 to be hooked onto the clamp 7. At the opposite
end of the clamp device are two inclined surfaces 7’ which
provide support for the armature 6. The two inclined sur-
faces 7’ also provide another useful function, limiting the
rotation of the armature 6 as well as avoiding displace-
ment of the armature 6 caused by the traction of the spring
8 when the magnetic circuit opens.
[0022] As discussed before, one of the objects of the
present inventions is to simplify the assembly to reduce
labor and manufacturing costs. The open hook of the
support spring in the prior art relay can be easily entan-
gled, causing a nuisance during the assembly process.
The projection parts of the armature 6 and the clamp
device 7 allow the use of spring 8 with closed-end hooks,
facilitating the assembly of the relay.
[0023] Another improvement in the design, as well as
the assembly, of the relay is in a new flap cover 20 which
minimizes the chances for foreign particles to enter the
relay. Figure 6 depicts the flap cover 20 and its snap-fit
relation with the housing cover 1 of the relay. The flap 20
has a center aperture 19 for the external insertion and
assembly of the actuating pivot 21, allowing the housing
cover 1 of the relay to be installed at an earlier stage than
in the prior art. The housing cover 1 is provided with a

slightly-formed depression on top of the cover with two
protruding features 22 forming a snap-lock fit with the
windows 23 in the flap 20. The housing cover 1 is also
provided with an small open hole at the top for the pivot
21 to go through. With the flap cover 20 of the present
invention, the cover 1 can be first installed with only the
small hole being open and exposed at the top. Next, the
pivot 21 inserted through the aperture 19 of the flap, and
the flap assembly 20 with the pivot 21 is snapped onto
the relay cover 1 and completing the relay assembly.
[0024] In order to further understand the advantages
of the optimized design of the present invention, let first
review the operating principles of a tilting-amarture type
of electromagnetic relays. In these types of relays, the
magnetic circuit must always provide a path for the per-
manent magnet’s flux to go through the air gaps between
the armature and the magnetic yoke. This open path A
begins with one pole of the magnet, ends with the other
pole, and closed by the permanent magnet. There is also
another path B in the magnetic circuit of the relay for the
flux generated by the flow of current in the coil, which
flows through the same armature and air gaps as with
path A for the relay to operate. However, path B cannot
be closed by the permanent magnet as with path A. The
reason being that the permanent magnet is made out of
a ’"hard" magnetic material and has a much lower per-
meability than the magnetic circuit which is made out of
a "soft" magnetic material. Therefore, another secondary
circuit C is required, which creates another problem be-
cause the permanent magnet’s flux now has two paths
A and C to flow instead of one like before. This means
that only a certain amount of the permanent magnet’s
flux will be used to actually hold the armature and the
yoke together. The remaining part of the permanent mag-
net’s flux will be lost through the secondary circuit.
[0025] Figure 7 shows a prior art relay, with the per-
manent magnet 18 being external to the U-shaped mag-
netic yoke and attached to the bottom center arm 15c of
the yoke. The arrangement of the permanent magnet out-
side of the U-shaped yoke gives rise to two magnetic
circuits. Circuit C is between the permanent magnet and
the center bottom arm 15c of the U-shaped part. The
other circuit A runs through the U-shaped arms of the
yoke and the amarture resting on the arms of the U-
shape. The external arrangement of the permanent mag-
net means that some of the flux is lost, requiring high
intensity magnet on the order of 100PVA to obtain the
magnetic force necessary to maintain the armature
against the tilting action of the spring.
[0026] In the present invention, the magnetic circuit of
the relay is optimized with: 1) a permanent magnet being
placed much closer to the armature and internal within
the U-shaped yoke; and 2) an optimized U-shaped mag-
netic yoke with a secondary circuit having a reduced
cross-section area in the form of the central polar surface
of the yoke.
[0027] The permanent magnet is incorporated within
the U-shaped yoke, affixed by soldering on one arm of
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the yoke, being near and parallel to the bottom center
arm 15c. The location of the permanent magnet means
that there is no air gap between the permanent magnet
and the yoke, facilitating circulation of the magnetic flux
without losses. Additionally, this design allows the two
magnetic circuits A and B formed (see Figure 2B) to have
the same direction where they coincide, whereby an op-
timum magnetic effect is obtained in maintaining the ar-
mature 6 in a resting position on the yoke 15 and allowing
a permanent magnet of much lower intensity in the order
of 30 PVA or so, compared with the prior art relay of 100
PVA or so.
[0028] The optimized design of the yoke further allows
the use of a smaller and less expensive permanent mag-
net in the relay. Figures 8 and 9 illustrate the operation
of the relay of the present invention with the optimized
design. In Figure 8, the magnetic circuit is de-activated,
i.e., the coil is NOT energized by a supply of current.
When the coil is de-energized, the flux of the permanent
magnet 18 placed within the two arms of the yoke 15,
flows from one pole to another following two different
paths: 1) through the bottom of the yoke 15, and 2)
through the armature 6, flowing across the polar surfaces
of the yoke 15 and the air gaps separating the armature
6 and the yoke 15. This flux overcomes the counterforce
of spring 8 and urges the armature 6 close to the magnetic
yoke 15. As the armature 6 is held close to the yoke 15
due to the force of the permanent magnet’s flux, the pivot
21 is in a "withdrawn" position inside the cover 1 of the
relay.
[0029] In Figure 9, the magnetic circuit is activated,
i.e., the coil is energized by a supply of current. When
the coil is energized, it produces an alternating magnetic
flux in the magnetic circuit. This flux flows through arma-
ture 6, down one of the arms of the yoke 15, through the
magnetic shunt (the part of the yoke 15 below the per-
manent magnet 18), and up the other arm to close the
magnetic circuit. The alternating magnetic flux creates
an oscillation of the flux through the air gaps between
the armature 6 and the yoke 15, bringing about a similar
oscillation of the magnetic force holding the armature 6
and the yoke 15 together. When the current is sufficient
large, the alternating magnetic flux is created in the op-
posite direction of and overcoming the permanent mag-
net’s flux, canceling out its effect and causing the mag-
netic force holding the armature 6 to the yoke 15 to fall
below the level necessary to overcome the counterforce
of the spnng 8 to keep the armature 6 from tilting. The
armature 6 tilts away from the magnetic yoke 15 and the
tilting magnifies the air gaps between itself and the yoke
15. At that point, the reluctance in the magnetic circuit of
the relay is increased and the magnetic flux in the circuit
is decreased, preventing the circuit from reclosing by it-
self.
[0030] As the armature 6 tilts, it pushes the pivot 21
upward and forces the end of the pivot through the ap-
erture in the cover 1 to act upon a tripping mechanism.
One of the mechanisms that may employ the relay of the

present invention is the tripping of a residual current cir-
cuit breaker (RCCB). In RCCBs, fault current is detected
through a magnetic core, i.e., current transformer, which
feeds an electromagnetic relay as in the present inven-
tion. The present invention allows the tripping of devices
such as RCCBs at very low power, e.g., 30PVA, yet hav-
ing all the features and stability of higher power relays
while employing a much smaller and less costly magnetic
core.
[0031] After the armature 6 tilts open, the relay is re-
closed by an external push on the pivot 21 to force it back
into the cover. As the pivot 21 is pushed back inside the
cover, the armature 6 is forced against the yoke 15 until
the air gaps between them are small enough to allow the
permanent magnet’s flux to hold the two pieces together
with the armature resting on the yoke, and for the mag-
netic circuit to be back in its de-energized state. During
the re-closing cycles of the relay, the armature 6 pivots
around the edges of the two lateral and smaller polar
surfaces of the yoke 15.
[0032] The titling mechanism of the present invention
considerably prolongs the life of the electromagnetic re-
lay. The design of the yoke having a top surface in contact
with the armature being mechanically separated into a
central polar surface and two lateral surfaces, allows the
flux conduction to be directed mainly to the central polar
surface with a greater surface area, and the mechanical
open-close operations to be directed mainly to the lateral
surfaces with smaller surface areas. Since most of the
wear-and-tear caused by the open-close movements of
the relay is concentrated on the two lateral surfaces, the
electrical and magnetic properties of the operative mag-
netic polar surfaces remain little affected during the life
of the relay. Additionally, the mechanical separation of
the top surface of the yoke creates two notches or gaps
separating the two lateral surfaces from the central polar
surface, thus allowing loose particles generated from im-
pact or friction during the open-close operations of the
armature to accumulate in the notches instead of reach-
ing the central polar surface and affecting the magnetic
characteristics of the circuit.
[0033] Figure 10 is a side view showing another em-
bodiment of the invention with a novel armature design
and a damper mechanism. Figures 11A and 12A show
the damper in the form of a leaf cover 30, preferably made
out of a metallic sheet, mounted on top of armature 6,
and separating the armature from the re-closing action
of the pivot 21. On the side of the leaf cover 30 facing
the armature 6 is a projection arm 31, which can be at-
tached to the sheet cover by welding or soldering. The
projection arm 31 and the bend 30’ at one end of the leaf
cover 30 provide the force necessary to urge and restore
the leaf cover 30 under the reclosing actions of the re-
setting pivot. The projection arm 31 and a mating cavity
32, which is a pocket in armature 6, define the touching
point where the reclosing force is transmitted to the ar-
mature 6 and forcing armature 6 against the yoke 15 to
reset the relay. Figure 12B is a top view showing the
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armature positioned in relation to the leaf cover 30. In
the figure, one end of the damper cover 30 extends over
the tilting end of the armature 6, allowing spring 8 to be
hooked onto the end of the damper cover 30 as well as
onto the projection arm of the armature 6.
[0034] In order to fully realize the advantageous fea-
tures of the novel damper of the invention, it is important
to review a tripping operation in a device such as a re-
sidual current device (RCD). In this operation, the dy-
namic energy expended by the RCD to reset the relay is
about ten times the energy required to close the relay.
When the relay is reset, this large amount of energy is
directed to the armature to close the relay. Testing has
shown that in such re-closing operations, the normal re-
lay wear-and-tear initially appears at the polar surfaces
15a where there armature is tiltingly in contact with the
magnetic yoke. After the relay has been used for a period
of time and after a number of open-close operations, the
wear-and-tear appears at the polar surfaces 15b above
the coil core, where the energy is directed to the armature
to close the relay.
[0035] The first embodiment of the present invention,
with a novel tilting mechanism a the yoke design with a
central surface and two lateral surfaces, minimizes the
wearing at the polar surfaces 15a. The novel damper
mechanism describes above relieves the stress and
wearing on the remaining polar contact surface 15b. Fig-
ures 12A, 12B, and 12C show how the damper mecha-
nism operates to relieve the polar surfaces of the yoke
15 and the armature 6 from most of the reclosing stress.
After the relay is tripped, it can be re-closed by an external
push on the pivot 21 to force it back into the cover. As
the pivot 21 is pushed back inside the cover to reset the
relay, the reclosing force is not directly transmitted to the
armature 6 since the armature 6 is shielded from the pivot
by the damper cover 30. The reclosing energy is instead
directed to the damper cover 30, and then transmitted to
the armature 6 via the touching point 32.

Claims

1. An electromagnetic relay, comprising:

a permanent magnet (18) providing a magnetic
field;
a magnetic yoke (15) connected to said perma-
nent magnet for completing a magnetic flux path,
said magnetic yoke having a first arm (15a) and
a second arm (15b);
a relay winding (11) wrapped around the second
arm of the magnetic yoke (15);
an armature piece (6) mounted above said mag-
netic yoke, said armature being operated in re-
sponse to said magnetic field and pivoting about
said first arm (15a) of said magnetic yoke;
support means (7) mounted on said first arm
(15a) of said magnetic yoke (15) providing sup-

port to said armature piece (6);
a spring (8) mounted about an exterior side of
said first arm (15a) of said magnetic yoke having
a first end and second end, said first end being
connected to said support means (7) and said
second end being connected to said armature
for providing a spring force against said arma-
ture; resetting means (21) for resetting the relay;
characterized by further comprising: a housing
(1);

wherein
said armature tiltingly pivots about said first arm
(15a) and said support means comprises a clamp
(7) having a plurality of side projection arms for
mounting said clamp on said first arm (15a) of the
magnetic yoke and an inclined support means (7’)
for providing support to said armature in a tilting po-
sition of the armature.

2. The electromagnetic relay of claim 1, wherein said
armature tiltingly pivots about said first arm (15a)
and said support means (7) provides support to said
armature piece (6) in a tilting position of the armature,
the relay further comprising damper means compris-
ing a sheet cover (30) mounted above said armature
(6) separating said armature (6) from said resetting
means (21), said sheet cover having a projection arm
(31) providing the urging and restoring force neces-
sary to said sheet cover during resetting operations.

3. The electromagnetic relay of claim 1, wherein said
armature piece (6) has a top surface and a bottom
surface, said top and bottom surfaces having mark-
ing means for distinguishing said top and bottom sur-
faces.

4. The electromagnetic relay of claim 1, wherein said
magnetic yoke (15) is U-shaped, said housing has
an open top for inserting said resetting means (21)
therethrough; and further comprising a flap cover
(22) for external mounting over said open top of said
housing, said flap cover having a small aperture (19)
for inserting said resetting means through.

5. The electromagnetic relay of claim 1, wherein said
magnetic yoke (15) is U-shaped and further having
a bottom center arm (15c), said permanent magnet
(18) being located in an interior of said magnetic yoke
(15) and attached to one of the first and second arms
(15a, 15b) of said magnetic yoke (15) in a position
near and parallel to the center arm (15c).

6. The electromagnetic relay of claim 1, wherein said
magnetic yoke (15) further including a center bottom
arm (15c), said center bottom arm (15c) provided
with an orifice or recess (15’) defined by a center drill
hole or by lateral notches.
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7. The electromagnetic relay of any one of claims 1 to
6 wherein said armature piece (6) is asymmetrical
in shape.

8. The electromagnetic relay of any one of claims 1 to
7 wherein the ends of said spring (8) are closed
hooks.

9. The electromagnetic relay of claim 4 wherein said
housing (1) and said flap cover (22) have matching
male and female structures to create a snap-fit as-
sembly.

Patentansprüche

1. Elektromagnetisches Relais, das aufweist:

einen Permanentmagneten (18), der ein Ma-
gnetfeld liefert;
ein Magnetjoch (15), das mit dem Permanent-
magneten verbunden ist, um einen Magnet-
flussweg zu vervollständigen, wobei das Ma-
gnetjoch einen ersten Arm (15a) und einen zwei-
ten Arm (15b) aufweist;
eine Relaiswicklung (11), die über dem zweiten
Arm des Magnetjochs (15) herum gewickelt ist;
ein Ankerteil (6), das über dem Magnetjoch
montiert ist, wobei der Anker in Abhängigkeit
von dem Magnetfeld betätigt wird und über dem
ersten Arm (15a) des Magnetjochs schwenkt;
eine Stützeinrichtung (7), die an dem ersten Arm
(15a) des Magnetjochs (15) montiert ist und eine
Auflage für das Ankerteil (6) bereitstellt;
eine Feder (8), die über einem äußeren Ende
des ersten Armes (15a) des Magnetjochs mon-
tiert ist und ein erstes Ende sowie ein zweites
Ende aufweist, wobei das erste Ende mit der
Stützeinrichtung (7) verbunden ist und das zwei-
te Ende mit dem Anker verbunden ist, um eine
gegen den Anker wirkende Federkraft bereitzu-
stellen;
eine Rückstelleinrichtung (21) zur Rückstellung
des Relais; dadurch gekennzeichnet, dass es
ferner aufweist:
ein Gehäuse (1);
wobei der Anker durch Kippen um den ersten
Arm (15a) schwenkt und die Stützeinrichtung ei-
ne Klemme (7) mit einer Anzahl seitlicher vor-
springender Arme zur Befestigung der Klemme
an dem ersten Arm (15a) des Magnetjochs und
ein schräg verlaufendes Stützmittel (7’) zur
Schaffung einer Auflage für den Anker in einer
Kippstellung des Ankers aufweist.

2. Elektromagnetisches Relais nach Anspruch 1, wo-
bei der Anker durch eine Kippbewegung über dem
ersten Arm (15a) schwenkt und die Stützeinrichtung

(7) eine Auflage für das Ankerteil (6) in einer Kipp-
stellung des Ankers bereitstellt, wobei das Relais fer-
ner eine Dämpfereinrichtung aufweist, die eine über
dem Anker (6) montierte Blechabdeckung (30) auf-
weist, die den Anker (6) von der Rückstelleinrichtung
(21) trennt, wobei die Blechabdeckung einen vor-
springenden Arm (31) aufweist, der die für die
Blechabdeckung während Rückstellvorgängen er-
forderliche Druck- und Rückstellkraft bereitstellt.

3. Elektromagnetisches Relais nach Anspruch 1, wo-
bei das Ankerteil (6) eine obere Fläche und eine un-
tere Fläche aufweist, wobei die obere und die untere
Fläche Markierungsmittel zur Unterscheidung der
oberen und der unteren Fläche voneinander aufwei-
sen.

4. Elektromagnetisches Relais nach Anspruch 1, wo-
bei das Magnetjoch (15) U-förmig gestaltet ist, wobei
das Gehäuse einen offenen Oberteil zur Einführung
der Rückstelleinrichtung (21) durch diesen aufweist;
und ferner einen Klappendeckel (22) zur äußeren
Befestigung über dem offenen Oberteil des Gehäu-
ses aufweisend, wobei der Klappendeckel eine klei-
ne Öffnung (19) zur Einführung der Rückstelleinrich-
tung durch diese aufweist.

5. Elektromagnetisches Relais nach Anspruch 1, wo-
bei das Magnetjoch (15) U-förmig gestaltet ist und
ferner einen unteren Mittelarm (15c) aufweist, wobei
der Permanentmagnet (18) in einem Innenraum des
Magnetjochs (15) angeordnet und entweder an dem
ersten oder an dem zweiten Arm (15a, 15b) des Ma-
gnetjochs (15) in einer Position in der Nähe und par-
allel zu dem Mittelarm (15c) befestigt ist.

6. Elektromagnetisches Relais nach Anspruch 1, wo-
bei das Magnetjoch (15) ferner einen mittleren un-
teren Arm (15c) enthält, wobei der mittlere untere
Arm (15c) mit einer Öffnung oder Ausnehmung (15’)
versehen ist, die durch ein mittleres Bohrloch oder
durch seitliche Aussparungen gebildet ist.

7. Elektromagnetisches Relais nach einem beliebigen
der Ansprüche 1 bis 6, wobei das Ankerteil (6) eine
asymmetrische Gestalt aufweist.

8. Elektromagnetisches Relais nach einem beliebigen
der Ansprüche 1 bis 7, wobei die Enden der Feder
(8) durch geschlossene Haken gebildet sind.

9. Elektromagnetisches Relais nach Anspruch 4, wo-
bei das Gehäuse (1) und der Klappendeckel (22)
zueinander passende aufgenommene und aufneh-
mende Merkmale aufweisen, um eine Schnappver-
schlusseinrichtung zu schaffen.
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Revendications

1. Relais électromagnétique, comprenant:

un aimant permanent (18) créant un champ ma-
gnétique;
une culasse magnétique (15) couplée audit
aimant permanent pour refermer un trajet de flux
magnétique, ladite culasse magnétique com-
prenant une première branche (15a) et une
deuxième branche (15b);
un enroulement de relais (11) enroulé autour de
la deuxième branche de la culasse magnétique
(15);
une pièce d’armature (6) montée au-dessus de
ladite culasse magnétique, ladite armature étant
manoeuvrée en réponse audit champ magnéti-
que et pivotant autour de ladite première bran-
che (15a) de ladite culasse magnétique;
un moyen de support (7) monté sur ladite pre-
mière branche (15a) de ladite culasse magnéti-
que (15) et offrant un support à ladite pièce d’ar-
mature (6);
un ressort (8) monté près d’un côté extérieur de
ladite première branche (15a) de ladite culasse
magnétique et ayant une première extrémité et
une seconde extrémité, ladite première extrémi-
té étant rattachée audit moyen de support (7) et
ladite seconde extrémité étant rattachée à ladite
armature pour exercer une force de ressort sur
ladite armature;
un moyen de réarmement (21) pour réarmer le
relais;
caractérisé en ce qu’il comprend en outre:

un boîtier (1);
dans lequel ladite armature pivote en s’in-
clinant autour de ladite première branche
(15a) et ledit moyen de support comprend
une pince (7) comprenant une pluralité de
bras latéraux saillants servant à monter la-
dite pince sur ladite première branche (15a)
de la culasse magnétique et un moyen de
support incliné (7’) pour offrir un support à
ladite armature dans une position d’inclinai-
son de l’armature.

2. Relais électromagnétique selon la revendication 1,
dans lequel ladite armature pivote en s’inclinant
autour de ladite première branche (15a) et ledit
moyen de support (7) offre un support à ladite pièce
d’armature (6) dans une position d’inclinaison de l’ar-
mature, le relais comprenant en outre un moyen
d’amortissement comprenant une plaque de recou-
vrement (30) montée au-dessus de ladite armature
(6) et séparant ladite armature (6) dudit moyen de
réarmement (21), ladite plaque de recouvrement
comprenant une patte saillante (31) exerçant la force

de poussée et de rappel nécessaire sur ladite plaque
de recouvrement durant des opérations de réarme-
ment.

3. Relais électromagnétique selon la revendication 1,
dans lequel ladite pièce d’armature (6) présente une
surface supérieure et une surface inférieure, lesdites
surfaces supérieure et inférieure comportant un
moyen de repérage permettant de distinguer lesdi-
tes surfaces supérieure et inférieure.

4. Relais électromagnétique selon la revendication 1,
dans lequel ladite culasse magnétique (15) est en
forme de U, ledit boîtier comprend une ouverture su-
périeure permettant d’insérer ledit moyen de réar-
mement (21) à travers lui; et comprenant en outre
un volet de fermeture (22) destiné à être monté par
l’extérieur au-dessus de ladite ouverture supérieure
dudit boîtier, ledit volet de fermeture comportant un
petit orifice (19) permettant d’insérer ledit moyen de
réarmement à travers lui.

5. Relais électromagnétique selon la revendication 1,
dans lequel ladite culasse magnétique (15) est en
forme de U et comprend en outre une branche cen-
trale inférieure (15c), ledit aimant permanent (18)
étant placé à l’intérieur de ladite culasse magnétique
(15) et attaché à l’une des première et deuxième
branches (15a, 15b) de ladite culasse magnétique
(15) dans une position proche de, et parallèle à, la
branche centrale (15c).

6. Relais électromagnétique selon la revendication 1,
dans lequel ladite culasse magnétique (15) com-
prend en outre une branche centrale inférieure (15c),
ladite branche centrale inférieure (15c) comportant
un orifice ou évidement (15’) formé par un trou percé
central ou par des encoches latérales.

7. Relais électromagnétique selon l’une quelconque
des revendications 1 à 6, dans lequel ladite pièce
d’armature (6) est de forme asymétrique.

8. Relais électromagnétique selon l’une quelconque
des revendications 1 à 7, dans lequel les extrémités
dudit ressort (8) sont des crochets fermés.

9. Relais électromagnétique selon la revendication 4,
dans lequel ledit boîtier (1) et ledit volet de fermeture
(22) comprennent des structures mâle et femelle ap-
pariées pour créer un assemblage par encliquetage.
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