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(54) Electromagnetic relay having at least one relay actuator and a receptable for relay actuators

(57) A double relay is described which has two relay
actuators 2, 3 which are inserted into a common recep-
tacle 4. Each relay actuator 2, 3 has a first fixed contact
18 and a movable contact 11. Arranged on the recepta-
cle are two second fixed contacts 25, 34, in each case

a second fixed contact 25, 43 being associated with a
movable contact 18 of a relay actuator 2, 3. The recep-
tacle 4 has a plurality of connection pins by way of which
an electrical contact may be made with the relay actua-
tors 2, 3 and the second fixed contacts 25, 24. The dou-
ble relay can be manufactured at low cost.
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Description

[0001] The invention relates to an electromagnetic re-
lay in accordance with the precharacterising clause of
Claim 1 and a receptacle in accordance with the pre-
characterising clause of Claim 9.
[0002] A wide variety of constructions are known for
electromagnetic relays. For example, electromagnetic
relays are used in automotive technology to create dif-
ferent switching states for the electrical lines of a motor
vehicle. Relays have, for example, one or two relay ac-
tuators which are accommodated in a housing.
[0003] DE 199 17 338 C2 discloses an electromag-
netic relay and a process for manufacturing the relay, in
which the electromagnetic relay has a base having an
electromagnet system and a coil, a core arrangement
and an armature. The armature is mounted on the base
by way of an armature spring. The base forms part of a
switching chamber. Arranged in the switching chamber
is a contact system having at least one fixed contact.
Associated with the fixed contact is a movable contact
which is mounted on the movable armature spring. Fur-
thermore, a second fixed contact is arranged on the
base. The movable contact is switched between the two
fixed contacts as a function of the current passing
through the coil of the first electromagnetic relay. The
electromagnet system and the switching chamber are
arranged in a housing, with the fixed parts of the elec-
tromagnet system and at least some of the base being
embedded in an insulating material, with terminal con-
ductors guided through a housing wall to the outside.
[0004] DE 103 04 638 A1 discloses a switching relay
having two magnetic coils and a process for manufac-
turing the switching relay. The switching relay has two
relay actuators which are arranged parallel to one an-
other and whereof the armature springs are associated
with one another and are brought into abutment against
a first or a second fixed contact in a central region be-
tween the magnetic coils as a function of the current
passing through the magnetic coils.
[0005] The object of the invention is to provide an
electromagnetic relay of simpler construction. The ob-
ject of the invention is achieved by the electromagnetic
relay in accordance with Claim 1 and the receptacle in
accordance with Claim 9.
[0006] One advantage of the relay according to Claim
1 consists in the fact that the relay has a relay actuator
which is mounted in a receptacle, with a first fixed con-
tact being constructed on the relay actuator and a sec-
ond fixed contact being constructed on the receptacle.
The receptacle has at least one connection pin which
serves to make electrical contact with the second con-
tact, which is mounted on the receptacle in fixed man-
ner.
[0007] The arrangement of the second contact on the
receptacle makes possible a simple construction for the
relay actuator, which is mounted on the receptacle in
order to produce the electromagnetic relay. This embod-

iment makes possible a compact construction of the
electromagnetic relay, which can make an electrically
conductive connection between one of the two contacts.
[0008] In a further preferred embodiment, a second
relay actuator is mounted on the receptacle, constructed
substantially in the same way as the first relay actuator.
Moreover, a further second contact is mounted on the
receptacle and represents the second fixed contact for
the second relay actuator. The arrangement of two relay
actuators which are substantially identical in construc-
tion means that a low-cost construction of a relay having
improved functionality is provided.
[0009] In a further preferred embodiment, the second
and/or the further second contact of the receptacle are
each in electrically conductive connection with a con-
nection pin of the receptacle. In this way, a secure con-
tact is made for the second and the further second con-
tact respectively.
[0010] In a further preferred embodiment, the recep-
tacle has a recess into which one end of the iron core
of the relay actuator is inserted. Adjoining the recess
there is embedded in the receptacle a contact face
which is connected to the iron core preferably by way of
a laser weld. The contact face is moreover in electrically
conductive connection with a connection pin which is
embedded in the receptacle. In this way, a simple con-
struction and reliable mounting of the relay actuator in
the receptacle are made possible.
[0011] In a further preferred embodiment, a second
recess is made in the receptacle, symmetrically in rela-
tion to the first recess, and in similar manner the arma-
ture spring of the second relay actuator is brought into
electrically conductive contact with a second contact
face by way of the iron core in this recess. In this way,
a simple and reliable electrically conductive contact can
be made for the armature springs of the first and the
second relay actuators by way of a common contact el-
ement.
[0012] Preferably, the respective first contact of the
first and/or the second relay actuator is electrically con-
ductively connected to a connection pin by way of a con-
tact element embedded in the receptacle.
[0013] In a further preferred embodiment, the first
and/or the second relay actuator has/have at least one
contact pin which is electrically conductively connected
to the first contact or the armature spring, with the con-
tact pin being guided through an opening in the recep-
tacle. In this way, a direct electrical contact is made be-
tween the contact pin and the relay actuator without a
connection pin for the receptacle.
[0014] One advantage of the receptacle according to
the invention consists in the provision of a simple, low-
cost and reliable mounting for two relay actuators. This
advantage is achieved in that two fixed contacts are em-
bedded in the receptacle, in that the two fixed contacts
are provided as mating contacts for movable contacts
of the relay actuators, in that the fixed contacts are elec-
trically conductively connected to a connection pin, in
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that there is embedded in the receptacle a contact ele-
ment which is constructed to make electrically conduc-
tive contact with the two fixed contacts of the two relay
actuators, in that the contact element is electrically con-
ductively connected to a connection pin, and in that elec-
trical terminals for supplying power to coils of the relay
actuators are embedded in the receptacle. Further ad-
vantageous embodiments of the receptacle are de-
scribed in the dependent claims.
[0015] The invention will be explained in more detail
below with reference to the figures, in which:

Figure 1 shows a receptacle plate having two relay
actuators according to an embodiment of
the invention;

Figure 2 shows the receptacle plate of Figure 1 hav-
ing an inserted relay actuator and a sec-
ond relay actuator illustrated above the in-
sertion position;

Figure 3 shows a relay actuator in a perspective il-
lustration according to an embodiment of
the invention;

Figure 4 shows a cross-section through the relay
actuator of Figure 3;

Figure 5 shows a bottom view of a receptacle plate
with two relay actuators inserted;

Figure 6 shows a top view of the receptacle plate of
Figure 1 in a perspective illustration;

Figure 7 shows a first process step during manufac-
ture of a receptacle plate according to an
embodiment of the invention;

Figure 8 shows a second process step during man-
ufacture of the receptacle plate;

Figure 9 shows a third process step during manu-
facture of the receptacle plate;

Figure 10 shows a fourth process step during manu-
facture of the receptacle plate; and

Figure 11 shows a relay actuator with a terminal pin
for making electrical contact with the arma-
ture spring according to an embodiment of
the invention.

[0016] Figure 1 shows, in a perspective illustration, a
receptacle in the form of a receptacle plate 4 onto which
a first and a second relay actuator 2, 3 are pushed. In
the embodiment illustrated, the first and the second re-
lay actuator 2, 3 are identical in construction and ar-
ranged parallel next to one another, with armature

springs 10 (shown in Figure 2) of the relay actuators 2,
3 being arranged next to one another on one contact
side of the receptacle plate 4. The relay 1 illustrated in
Figure 1 represents a double relay illustrated without a
protective cap. In the final condition, the first and the
second relay actuators 2, 3 are covered by way of a pro-
tective cap which is pushed onto the receptacle plate 4.
The receptacle plate 4 is made substantially from an in-
sulating material in which electrical conductors are em-
bedded. For the purpose of connection, the receptacle
has connection pins which serve both to connect the
power supply to the relay actuators 2, 3 and to connect
those contacts of the relay actuators 1, 2 which have to
be switched.
[0017] Figure 2 shows the receptacle plate 4, with the
first relay actuator 2 not yet inserted into the receptacle
plate 4. The first relay actuator 2 has a coil 7 with an iron
core 5, a lower end thereof being inserted into a pole
piece 6. The pole piece 6 extends as far as a contact
side of the first relay actuator 2. Arranged in front of the
pole piece 6 is an armature plate 9 which is mounted in
resilient manner on the first relay actuator 2 by way of
an armature spring 10. The armature spring 10 has a
terminal face 14 which is secured to an upper end face
of the first relay actuator 2. The terminal face 14 merges
by way of two bent flexible arms 15 into a holding face
16, which is arranged parallel to the contact side of the
first relay actuator 2 and substantially perpendicular to
the terminal face 14. Secured to the holding face 16 on
an inner side is the armature plate 9, which is associated
with the pole piece 6. The holding face 16 extends down-
wards beyond the armature plate 9 and has a contact
face 17 to which a contact rivet 11 is secured. The con-
tact rivet 11 has a contact face on either side of the con-
tact face 17 of the armature spring 10. Associated with
the inside of the contact face 17 is a first fixed contact
18 which is secured to the first relay actuator 2. The con-
tact rivet 11 represents a movable contact.
[0018] Figure 3 shows a perspective illustration of the
first relay actuator 2, in a view from below of the first
fixed contact 18. The coil 7, the pole piece 6 and the iron
core 5 are embedded in an insulating material 19. Pro-
jecting out of the underside of the first relay actuator 2
are a first and a second terminal pin 20, 21. The first and
the second terminal pins 20, 21 are connected electri-
cally conductively to the winding of the coil 7 of the first
relay actuator 2. The first fixed contact 18 is constructed
in the form of a contact plate with a second contact rivet
(not shown) arranged on the outer side thereof. The sec-
ond contact rivet is arranged at the same height as the
first contact rivet 11 of the armature spring 10. The first
fixed contact 18 has two projecting contact pins 23, 24
which serve to make electrical contact with the first fixed
contact 18. Instead of the second contact rivet, another
type of contact piece may also be provided.
[0019] Figure 4 shows a cross-section through the
first relay actuator 2. The iron core 5 passes through the
cavity in the coil 7 and, in an upper end region, is con-
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structed to be in one piece with a yoke 12 on the front
side whereof an end region of the armature plate 9
bears. The armature plate 9 is mounted on the armature
spring 10 and extends from the yoke 12 into a region
above the pole piece 6. The pole piece 6 is magnetically
coupled to the iron core 5 and extends as far as the con-
tact side of the first relay actuator 2. The armature spring
10 extends with the contact face 17 into the region in
which the first fixed contact 18 is arranged on the first
relay actuator 2. Opposite the first fixed contact 18 there
is constructed a second fixed contact 25 which is mount-
ed on the receptacle plate 4 (Figure 2). As a function of
the current passing through the coil 7, the contact rivet
11 is either brought into contact with the first fixed con-
tact 18 or with the second fixed contact 25. In this way,
an electrically conductive connection is made between
the iron core 5 and the first fixed contact 18 or between
the iron core 5 and the second fixed contact 25. The first
and the second relay actuators 2, 3 are preferably iden-
tical in construction.
[0020] Figure 5 shows the relay 1 from below, with the
receptacle plate 4 having first and second connection
pins 26, 27 for supplying electrical power to the coils 7
of the first and second relay actuators 2, 3. A third con-
nection pin 28 is embedded in the receptacle plate 4 and
is connected electrically conductively to the first fixed
contact 18 of the first and second relay actuators 2, 3.
Further provided in a first corner region is a fourth con-
nection pin 29 which is connected electrically conduc-
tively to the iron core 5 of the first relay actuator 2. At an
opposite corner region, a fifth connection pin 31 is em-
bedded in the receptacle plate 4 and connected electri-
cally conductively to the iron core 5 of the second relay
actuator 3. Between the fourth and the fifth connection
pin 29, 31 there is arranged a sixth connection pin 30
which is connected electrically conductively to the sec-
ond fixed contact 25 and the further second fixed contact
34 of the receptacle plate 4. The second fixed contact
25 is associated with the first relay actuator 2 and the
further second fixed contact 34 is associated with the
second relay actuator 3.
[0021] Figure 6 shows a perspective illustration of the
receptacle plate 4 from above, with a first receiving re-
gion 32 being provided for the first relay actuator 2 and
a second receiving region 33 being provided for the sec-
ond relay actuator 3. The first and the second receiving
regions 32, 33 are formed substantially by a three-sided
frame. In each receiving region 32, 33 there is construct-
ed a second fixed contact 25, 34 on the contact side of
the receptacle plate 4. The second fixed contact 25 and
the further second fixed contact 34 are connected elec-
trically conductively to the sixth connection pin 30. The
second fixed contact 25 and the further second fixed
contact 34 each have, on an inner side, a further contact
rivet 35. A first and a second recess 36, 37 are made in
the base region of the first and the second receiving re-
gions 32, 33 respectively. The first and the second re-
cesses 36, 37 serve to receive end regions of the iron

cores 5 of the first and second relay actuators 2, 3.
[0022] In a preferred embodiment, respective open-
ings 38 are made in the corner regions of the receptacle
plate 4 in the first and the second receiving regions 32,
33 to receive the first and the second terminal pins 20,
21. Moreover, two openings 38 are provided in the re-
ceptacle plate 4 into which the first or the second contact
pin 23, 24 may respectively be inserted for a relay ac-
tuator. In this embodiment, one of the two contact pins
23, 24 of a relay actuator is pinched off beforehand or
indeed never provided. In a further embodiment, it is al-
so possible for two openings to be provided respectively
for the first and the second contact pin 23, 24. The first
and the second terminal pins 20, 21 and the first and/or
the second contact pin 23, 24 are connected to the cor-
responding connection pins in electrically conductive
manner by way of the openings 38.
[0023] Figures 7 to 11 show different process steps
by way of which manufacture of the receptacle plate 4
will be explained. In a first process step 100, illustrated
in Figure 7, appropriate contact parts are punched out
of a lead frame 49. In a second process step 110, illus-
trated in Figure 8, the contact parts for the second and
the further second fixed contacts 25, 34 are bent up-
wards in the end region. The second and the further sec-
ond fixed contact 25, 34 are mounted on the lead frame
49 by way of a respective holding web 39 and a central
sixth connection pin 30. The fourth connection pin 29
and the fifth connection pin 31 are respectively arranged
laterally in respect of the second fixed contact 25 and
the further second fixed contact 34 and lead laterally
past the second fixed contact 25 and the further second
fixed contact 34 and are constructed to have a contact
face 40, 41 towards the inside. Between the first and the
second contact face 40, 41 a contact element 42
projects from the opposite side of the lead frame 49 al-
most as far as the second and the further second fixed
contact 25, 34. The contact element 42 has two contact
openings 43. The two contact openings 43 serve to re-
ceive, respectively, the first contact pin 23 of the first and
the second relay actuators 2, 3. Furthermore, two first
connection pins 26 and two second connection pins 27,
which each have a third contact face 44, are provided.
[0024] In a third process step 120 illustrated in Figure
9, the receptacle plate 4 is made by an injection mould-
ing process. For this, the receptacle plate 4 is made from
an electrically insulating material, during which the first
and the second receiving regions 32, 33 are construct-
ed. A first and a second recess 36, 37 are made in the
first and the second receiving regions 32, 33. The first
and the second contact faces 40, 41 adjoin the first and
the second recess 36, 37 respectively. Moreover, two
further contact openings 45 are made in the base plate
of the receptacle plate 4 above the contact openings 43
of the contact element 42. The two further contact open-
ings 45 serve to introduce and make contact with a first
and a second contact pin 23, 24 of the fixed contacts 18
of two relay actuators 2, 3. The respectively other con-
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tact pin 23, 24 of the fixed contacts, for which no further
contact opening 45 is provided, is pinched off or indeed
never provided when the relay actuator is manufac-
tured, in that the fixed contact 18 of one relay actuator
2, 3 has only a first or a second contact pin 23, 24.
[0025] Then, in a fourth process step 130 illustrated
in Figure 10, the terminal pins are separated from the
lead frame 49, so that the receptacle plate 4 is only
mounted on the lead frame by way of holding webs 39.
[0026] Then the holding webs 39 are removed. There-
upon, and as illustrated in Figure 2, the first and the sec-
ond relay actuators 2, 3 are inserted into the receptacle
plate 4. On insertion the electrically conductive contacts
are made between the iron cores 5, the first and the sec-
ond terminal pins 20, 21 and the first and the second
contact pins 23, 24 of the first and the second relay ac-
tuator 2, 3 and the associated connection pins. In addi-
tion, the iron cores 5, the first and the second terminal
pins 20, 21 and the first and/or the second contact pins
23, 24 of the first and the second relay actuator 2, 3 are
welded to the receptacle plate 4, preferably by means
of a laser. The relay actuators 1, 2 are moreover prefer-
ably mounted in the receptacle plate 4 by way of an ad-
hesive connection.
[0027] Figure 11 shows a further embodiment of a re-
lay actuator in which the armature spring 10 extends
downwards over the rear side of the relay actuator 2 and
merges into an armature spring pin 50. This means that
in this embodiment the armature spring 10 does not
make electrically conductive contact by way of a con-
nection pin of the receptacle plate 4 but directly by way
of the armature spring pin 50. For this purpose, the ar-
mature spring pin 50 is guided through a pin opening in
the receptacle plate 4, as illustrated in Figure 11. In this
embodiment, the fourth and the fifth connection pins 29,
31 of the receptacle plate 4 can thus be dispensed with.

Claims

1. An electromagnetic relay (1) having a relay actuator
(2), with the relay actuator (2) having a first contact
(18) and a movable contact (11) which is mounted
on an armature spring (10) having an armature (9),
with the relay actuator (2) having a first and a sec-
ond terminal (23, 24, 5), with the first terminal (23,
24) being in electrically conductive connection with
the first contact (18) and the second terminal (5) be-
ing in electrically conductive connection with the
movable contact (11),
characterised
in that a receptacle (4) is provided on which the re-
lay actuator (2) is mounted, in that the receptacle
(4) has electrical connection pins (26, 27, 29, 31),
in that the connection pins (26, 27, 29, 31) make
contact with electrical terminals of the relay actuator
(2), in that a second contact (25, 34) is secured to
the receptacle, in that the second contact (24) is as-

sociated with the movable contact (11), in that the
receptacle (4) has a further connection pin (30)
which is in electrically conductive connection with
the second contact (25, 34), and in that the arma-
ture spring (10) brings the movable contact (11) into
abutment against either the first or the second con-
tact (18, 25) as a function of the current passing
through the relay actuator (2).

2. A relay according to Claim 1, characterised in that
a second relay actuator (3) is mounted on the re-
ceptacle (4), in that the second relay actuator (3)
is substantially the same as the first relay actuator
(2), in that the receptacle (4) has a further second
contact (34), and in that the further second contact
(34) is associated with a movable contact (11) of the
second relay actuator (3).

3. A relay according to Claim 2, characterised in that
the further second contact (34) is in electrically con-
ductive connection with the further connection pin
(30) of the receptacle.

4. A relay according to one of Claims 2 or 3, charac-
terised in that the second contact (25) and the fur-
ther second contact (34) are each in electrically
conductive connection with one another in the re-
ceptacle (4), and in that contact pins (23, 24) of the
first fixed contacts (18) of the first and second relay
actuators (2, 3) are in electrically conductive con-
nection with one another in the receptacle (4).

5. A relay according to any one of Claims 1 to 4, char-
acterised in that the receptacle (4) has a recess
(36) into which one end of the iron core (5) of the
relay actuator (2) is inserted, in that adjoining the
recess (36) contact face (40) is embedded in the
receptacle (4), and in that the contact face (40)
makes an electrical contact between a connection
pin (29) and the iron core (5) of the first relay actu-
ator (2), with the iron core (5) being in electrically
conductive connection with the movable contact
(11) of the first relay actuator (2) by way of the ar-
mature spring (10).

6. A relay according to Claim 5, characterised in that
the receptacle (4) has a second recess (37) into
which an end of an iron core (5) of the second relay
actuator (3) is inserted, in that a second contact
face (41) is embedded in the receptacle (4), in that
the second contact face (41) adjoins the second re-
cess (37) and makes electrically conductive contact
with the iron core (5) of the second relay actuator
(3), the iron core (5) being in electrically conductive
connection with the movable contact (11) of the sec-
ond relay actuator (3) by way of the armature spring
(10), and in that the second contact face (41) is
connected to a connection pin (31).
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7. A relay according to one of Claims 4 to 6, charac-
terised in that a contact element (42) is embedded
in the receptacle (4) and is in electrically conductive
connection with the first contact (18) of the first and/
or the second relay actuator (2, 3), and in that the
contact element (42) is in electrically conductive
connection with a connection pin (28).

8. A relay according to one of Claims 1 to 7, charac-
terised in that the relay actuator (2, 3) has an ar-
mature spring pin (50) which is in electrically con-
ductive connection with the armature spring (10),
and in that the armature spring pin (50) is pushed
through a pin opening in the receptacle (4) and
serves as a terminal pin.

9. A receptacle for two relay actuators (2, 3) in which
the receptacle (4) is made from an insulating mate-
rial, characterised in that two fixed contacts (25,
34) are embedded in the receptacle (4), in that the
two fixed contacts (25, 34) are provided as mating
contacts for movable contacts (10, 11) of the relay
actuators (2, 3), in that the fixed contacts (25, 34)
are in electrically conductive connection with a con-
nection pin (30), in that there is embedded in the
receptacle (4) a contact element (42) which is con-
structed to make electrically conductive contact
with the two fixed contacts (18) of the two relay ac-
tuators (2, 3), in that the contact element (42) is in
electrically conductive connection with a connec-
tion pin (28), and in that electrical terminals (26, 27)
for supplying power to coils of the relay actuators
(2, 3) are embedded in the receptacle.

10. A receptacle according to Claim 9, characterised
in that two contact faces (40, 41) are embedded in
the receptacle (4) and are electrically insulated from
one another, in that each contact face (40, 41) is
provided for making electrical contact with a mova-
ble contact (10, 11) of a relay actuator (2, 3), and in
that each contact face (40, 41) is in electrically con-
ductive connection with a connection pin (29, 31).

11. A receptacle according to one of Claims 9 or 10,
characterised in that two recesses (36, 37) are
made in the receptacle (4), and in that each recess
(36, 37) is provided for receiving an iron core (5) of
a relay actuator (2, 3).

12. A receptacle according to Claim 11, characterised
in that a respective contact face (40, 41) adjoins
each recess (36, 37) and is provided for making
electrical contact with the respective iron core (5)
and an armature spring (10) in electrically conduc-
tive connection therewith.

13. A receptacle according to one of Claims 9 to 12,
characterised in that two further contact openings

(45) are provided in the receptacle (4) above the
contact element (45) for making electrical contact
with the fixed contacts (18) of the two relay actua-
tors (2, 3) for introducing a contact pin (23, 24) of
the fixed contacts (18) of the two relay actuators (2,
3).
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