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(54) Relay

(57) The invention relates to a relay designed with
integral parts to simplify assembly, reduce manufactur-
ing costs, and increase strength. The relay has a coil
base member (1). The coil base member (1) has a base
member (6) and a coil member (5) integrally connected.
The base member (6) has an upper side (11), side faces

(12) and a bottom surface (13). The coil member (5) has
inner sides (8). The coil base member (1) has a side
opening (10) that extends from the inner sides (8) of the
coil member (5) to the upper side (11) of the base mem-
ber (6) and to the side faces (12) and bottom surface
(13) of the base member (6).
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Description

[0001] The invention relates to a relay and, more spe-
cifically, to a relay designed with integral parts to simplify
assembly, reduce manufacturing costs, and increase
strength.
[0002] A relay is an electromagnetically actuated,
electrical switch. Conventional relays commonly require
a wide variety of components, many of which have sim-
ilar features. As a result of the magnitude of components
required in the conventional relay, the costs and assem-
bly time associated with the manufacture of the conven-
tional relay are extensive.
[0003] One example of a conventional relay is dis-
closed in DE 198 04 572 A1. The relay has a coil base
member, a cover, a spring system and a magnet system.
The coil base member is made of an electrically insulat-
ing material and comprises a base member connected
to a coil member. The magnet system has a coil, a yoke
and a tilting armature. The coil is a cylindrical hollow
member with a rectangular internal cross section corre-
sponding to a cross section of the yoke and has a collar
at a free end. The spring system has at least one release
spring, one switching spring and one operating spring.
The release spring, switching spring and operating
spring have an integral foot with a depth end stop, a lock-
ing device and at least one contact tongue of one-piece
construction that may be inserted into insert slits in the
base member. At least one armature spring is construct-
ed in one piece with one of the springs and is arranged
parallel thereto. A comb couples the tilting armature and
the switching spring. The cover has stops for positioning
the release and operating springs and for covering the
relay.
[0004] Because the number of components and fea-
tures used in the relay heightens cost, it is desirable to
provide a relay having a limited amount of components
to decrease manufacturing and assembly costs and in-
crease overall strength.
[0005] An object of the invention is to provide a relay
having a coil base member. The coil base member has
a base member and a coil member integrally connected.
The base member having an upper side, side faces and
a bottom surface. The coil member having inner sides.
The coil base member having a side opening that ex-
tends from the inner sides of the coil member to the up-
per side of the base member and to the side faces and
bottom surface of the base member.
[0006] Another object of the invention is to provide a
relay having a coil base member and a magnet system.
The coil base member has a base member and a coil
member. The magnet system has a coil, a yoke and a
tilting armature. The yoke has a yoke web, upper yoke
cross-bars and lower yoke cross-bars. The tilting arma-
ture has an armature web, upper armature cross-bars
and lower armature cross-bars. The titling armature and
the yoke are formed such that the tilting armature and
the yoke are mirror-inverted when in an installation po-

sition for installment in the coil base member.
[0007] Another object of the invention is to provide a
relay having a coil base member, a magnet system and
a spring system.
[0008] The coil base member has a base member and
a coil member. The magnet system has a coil, a yoke
and a tilting armature. The spring system has a release
spring, a switching spring, and an operating spring each
having an integral foot element having a locking device
that fixes the foot element in the base member.
[0009] Embodiments of the invention will be de-
scribed herein and shown in the figures, wherein:

Fig. 1 is a perspective view of a first embodiment of
a relay without a cover;
Fig. 2 is a perspective view of a coil base member
of the relay of Fig. 1;
Fig. 3 is a perspective view of a yoke of the relay of
Fig. 1;
Fig. 4 is a perspective view of a side remote from a
spring of a tilting armature of the relay of Fig. 1;
Fig. 5 is a perspective view of the tilting armature
and the yoke of Figs. 3 and 4 in an installation po-
sition;
Fig. 6 is a perspective view of a comb of the relay
of Fig. 1;
Fig. 7 is a perspective view of a switching spring
with two armature springs of the relay of Fig. 1;
Fig. 8 is a perspective view of a release or operating
spring of the relay of Fig. 1;
Fig. 9 is a perspective view of a spring system with
the switching spring and the operating spring of
Figs. 7 and 8;
Fig. 10 is a perspective view of the coil base mem-
ber of Fig. 2 with the yoke, the spring system and a
coil;
Fig. 11 is a perspective view of the relay of Fig. 1
with a cover shown without a top cover portion;
Fig. 12 is an internal perspective view of the cover
of Fig. 11 with stops;
Fig. 13 is a perspective view of a second embodi-
ment of a relay without a cover;
Fig. 14 is a perspective view of a coil base member
of the relay of Fig. 13;
Fig. 15 is a perspective view of a tilting armature or
yoke of the relay of Fig. 13;
Fig. 16 is a perspective view of the yoke and the
tilting armature of Fig. 15 in an installation position;
Fig. 17 is a perspective view of a spring system with
switching spring, tilting armature and operating
springs of the relay of Fig. 13;
Fig. 18 is a perspective view of the coil base mem-
ber of Fig. 14 with the yoke, the spring system and
a coil;
Fig. 19 is a perspective view of the relay of Fig. 13
with a cover shown without a top cover portion; and
Fig. 20 is an internal perspective view of the cover
of Fig. 19 with stops.
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[0010] Fig. 1 shows a first embodiment of a relay hav-
ing a coil base member 1 and a magnet system 2 con-
nected to a spring system 3 by a comb 4. Shown in Figs.
1 and 2, the coil base member 1 is made out of an elec-
trically insulating material and comprises an integrally
connected coil member 5 and a base member 6. The
coil member 5 is a substantially cylindrical hollow mem-
ber with a substantially rectangular internal cross sec-
tion corresponding to a cross section of a yoke 7, shown
in Fig. 3. Shown in Fig. 2, the internal cross section com-
prises narrow inner sides 8 and has a collar 9 arranged
at a free end. The collar 9 has a locating lug 40.
[0011] Shown in Fig. 2, the base member 6 has side
faces 12, a stepped-up bottom surface 13 and an upper
side 11. The base member 6 has first, second and third
insert slots 14, 15, 16 and contact pins 60. The insert
slots 14, 15, 16 have locking lugs 47. A side opening 10
extends from the narrow inner sides 8 of the coil member
5 to the upper side 11 and to the side faces 12 as far as
the bottom surface 13.
[0012] Adjacent to the side opening 10 is an extension
receiving recess 31.
[0013] Shown in Fig. 1, the magnet system 2 compris-
es a coil 28, the yoke 7 and a tilting armature 20. Shown
in Fig. 3, the yoke 7 is substantially C-shaped and has
a yoke web 21 integrally connected with upper and lower
yoke cross-bars 23, 24. The upper and lower yoke
cross-bars 23, 24 project beyond the yoke web 21. A
first end of the upper yoke cross-bar 23 has a yoke step
27 that provides space for a fork 29 of the comb 4. Ex-
tending beyond the yoke web 21 is an extension 30. The
extension 30 is formed to fit into the corresponding ex-
tension receiving recess 31 in the base member 6,
shown in Fig. 2, and secures the yoke 7 in an axial po-
sition in the coil member 5.
[0014] Shown in Fig. 4, the tilting armature 20 is sub-
stantially C-shaped and has an armature web 22 inte-
grally connected with upper and lower armature cross-
bars 25, 26. The upper armature cross-bar 25 has first
and second lengthwise steps 32, 33 having first and sec-
ond transverse steps 34, 35, respectively. The second
transverse steps 35 have a transverse groove 36 pro-
vided for a hinge 37 of a comb fork 29 of the comb 4. In
addition, the first and second transverse steps 34, 35
provide space for the comb fork 29 and for a first stop
38 of a cover 39 for attachment to the yoke 7. While the
thickness of the yoke 7 is constant, the cross section of
the armature web 22 decreases continuously on a side
remote from the yoke 7 towards the upper armature
cross-bar 25.
[0015] Shown in Figs. 1 and 5, the yoke 7 and the tilt-
ing armature 20 are mirror-inverted in an installation po-
sition for insertion into the side opening 10 of the coil
base member 1 from the side. Sufficient space is pro-
vided in the side opening 10 and at the stepped-up bot-
tom surface 13 to accommodate movement of the tilting
armature 20. In contrast, the yoke 7 fits into the rectan-
gular internal cross section of the coil member 5 with

little additional space.
[0016] The extension 30 of the yoke 7 engages the
extension receiving recess 31, shown in Fig. 2, and se-
cures the yoke 7 in the axial position in the coil member
5. The resilient locating lug 40 arranged on the collar 9
positions the yoke 7 laterally and snaps into the yoke 7
when the yoke 7 reaches the installation position. The
coil 28 is wound around the yoke 7, guided by the collar
9, to fix the yoke 7 in the installation position. The tilting
armature 20 is guided by the edge of the side opening
10 and the lower armature cross-bar 26 as it is inserted
in the base member 6.
[0017] Shown in Fig. 9, the spring system 3 has a re-
lease spring 17, an operating spring 19 and a switching
spring 18. The release spring 17, switching spring 18
and operating spring 19 are integrally connected by a
substantially identically constructed foot element 42.
Each of the foot elements 42 has a contact tongue 43
integrally connected with the foot element 42, punched
buttons 45 and a locking device 46. The foot elements
42 of the operating spring 19 and the release spring 17
are have a bent configuration. The foot element 42 of
the switching spring 18 has an essentially straight con-
figuration. Although the foot elements 42 are illustrated
in the described configurations, it will be appreciated by
those skilled in the art that the configurations may be
altered depending on the desired spacing of the contact
tongues 43. Positioned between the contact tongues 43
is a depth end stop 44. The depth end stop 44 contacts
a bottom surface of the insert slots 14, 15, 16, and the
punched buttons 45 and the locking device 46 engage
with the locking lug 47 arranged in the insert slots 14,
15, 16 when a given depth is reached to fix the foot el-
ements 42 in position.
[0018] Shown in Fig. 7, the switching spring 18 has
armature springs 41 and a double-sided contact 48. The
armature springs 41 are constructed as spring arms and
are arranged parallel to and at a distance from longitu-
dinal sides of the switching spring 18. The armature
springs 41 and switching springs 18 together exhibit the
width of the foot element 42 and are connected together
in one piece thereby while remaining functionally inde-
pendent. The armature springs 41 serve to reset the tilt-
ing armature 20 and at the same time act as a spring-
side bearing for the comb 4. To this end, the armature
springs 41 are provided at free ends with spring forks
50. Shown in Figs. 1 and 10, the switching spring 18 is
inserted into the insert slot 15 of the base member 6.
[0019] Shown in Fig. 8, the release and operating
springs 17, 19 are of substantially identical construction
and are narrower than the switching spring 18. The re-
lease and operating springs 17, 19 have a one sided
contact 49 positioned at substantially the same level as
the double-sided contact 48. At a free end of the release
and operating springs 17, 19 is provided a stop lug 53.
The release and operating springs 17, 19 are provided
with a slight bend at a bend line 54 such that in the in-
stallation position the release and operating springs 17,
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19 are inclined towards the switching spring 18 to sim-
plify mounting of a cover 39. Shown in Figs. 1 and 10,
the release and operating springs 17, 19 are inserted in
a mirror-inverted manner into the insert slots 14, 16 of
the base member 6.
[0020] Shown in Figure 1, the comb 4 extends be-
tween the magnet system 2 and the spring system 3.
Shown in Figure 6, at a first end of the comb 4 is a fork
29 provided with hinges 37. At a second end of the comb
4, the comb has spring-side hinges 51 and actuating
lugs 52. As shown in Fig. 1, the spring-side hinges 51
of the comb 4 may be fitted into the spring forks 50 of
the armature springs 41. The switching spring 18 is in
pressure contact with the tilting armature 20 via the
comb 4 and the actuating lugs 52, shown in Fig. 11.
[0021] Shown in Figs. 11 and 12, the cover 39 has a
top cover portion 59 and stops 38, 55, 56, 57, 58 at-
tached thereto. The first stop 38 lies on a side of the
upper yoke cross-bar 23 close to the tilting armature 20.
The second stop 55 adjoins the latter on the side remote
from the tilting armature 20. In this way, the cover 39 is
securely positioned relative to the magnet system 2 and
the spring systems 3. The third stop 56 fixes the position
of the release spring 17 such that when the one-sided
contact 49 adjoins the double-sided contact 48 of the
switching spring 18 when the tilting armature 20 is open,
the circuit is closed. The fourth stop 57 positions the op-
erating spring 19. The stop lug 53 of operating spring
19 adjoins the side of the fourth stop 57 positioned re-
mote from the tilting armature 20 when the tilting arma-
ture 20 is open. The one-sided contact 49 of the oper-
ating spring 19 is positioned remote from the double-
sided contact 48 of the switching spring 18 by the con-
tact gap. The fifth stops 58 also position the operating
spring 19 by shortening the bending length thereof and
increase the operating spring 19 stiffness. The stops 38,
55, 56, 57 and spring system 3 are brought into the de-
sired position by positioning the cover 39 on the relay,
dispensing with complex individual adjustments of the
release spring 17, operating spring 19 and switching
spring 18.
[0022] The operation of the relay will now be de-
scribed in greater detail. Shown in Fig. 1, when the tilting
armature 20 is open, the one-sided contact 49 of the
release spring 17 contacts the double-sided contact 48
of the switching spring 18. A closed-circuit current flows
through the one-sided contact 48 and the double-sided
contact 49. After energisation of the coil 28 via the con-
tact pins 60, shown in Fig. 2, the tilting armature 20 picks
up and transmits its movement via the hinge 37, the
comb 4 and the actuating lugs 52, shown in Fig. 11, to
the switching spring 18. The movement of the tilting ar-
mature 20 causes the double-sided contact 48 of the
switching spring 18 to separate from the one-sided con-
tact 49 of the release spring 17, which remains against
the third stop 56, opening the circuit.
[0023] After the contact gap has been overcome, the
double-sided contact 48 of the switching spring 18 and

the one-sided contact 49 of the operating spring 19
merge to close the circuit. In order to achieve sufficient
contact pressure, the switching spring 18 and the oper-
ating spring 19 experience overtravel that causes the
operating spring 19 to lift from the fourth stop 57 and
rest against the fifth stop 58. The bending length of the
operating spring 19 is thereby reduced and the operat-
ing spring 19 contact force correspondingly is in-
creased. In parallel with the switching spring 18, the ar-
mature springs 41 are pretensioned via the spring-side
hinge 51. Once the coil 28 current has been switched
off, the tilting armature 20 is displaced by the preten-
sioned armature springs 41 back into the open position.
In this way, the open circuit is re-opened and the closed
circuit is closed.
[0024] A second embodiment of the relay is shown in
Figures 13 to 20. The second embodiment of the relay
functions in substantially the same manner and has sub-
stantially the same structure as the first embodiment of
the relay shown in Figs. 1 to 12. Similar components
bear the same reference numerals, but with added ac-
cent. The components differing in detail from the first
embodiment include yoke 7', tilting armature 20', comb
4', release springs 17', switching springs 18' and oper-
ating springs 19'.
[0025] Fig. 13 shows a relay having a coil base mem-
ber 1' and a magnet system 2' connected to a spring
system 3' by a comb 4'. Shown in Figs. 13 and 14, the
coil base member 1' is made out of an electrically insu-
lating material and has an integrally connected coil
member 5' and base member 6'. The coil member 5' is
a substantially cylindrical hollow member with a sub-
stantially rectangular internal cross section correspond-
ing to the cross section of a yoke 7', shown in Fig. 15.
Shown in Fig. 14, the internal cross section comprises
narrow inner sides 8' and has a collar 9' arranged at a
free end. The collar 9' has a locating lug 40'.
[0026] Shown in Fig. 2, the base member 6' has side
faces 12', a stepped-up bottom surface 13' and an upper
side 11'. The base member 6 has first, second and third
insert slots 14', 15', 16' and contact pins 60'. A side
opening 10' extends from the narrow inner sides 8' of
the coil member 5' to the upper side 11' and to the side
faces 12' as far as the bottom surface 13'.
[0027] Shown in Fig. 13, the magnet system 2' com-
prises a coil 28', the yoke 7' and a tilting armature 20'.
Shown in Fig. 15, the yoke 7' and the tilting armature 20'
are of substantially identical configuration. It will be un-
derstood by those skilled in the art that since the yoke
7' and the tilting armature 20' are of identical construc-
tion, the yoke 7' and tilting armature 20' have similar fea-
tures, irrespective of functional requirements. The cross
section of the yoke 7' and of the tilting armature 20' is
substantially constant. The yoke 7' is substantially C-
shaped and has a yoke web 21 integrally connected with
upper and lower yoke bars 23', 24'. The tilting armature
20' is substantially C-shaped and has an armature web
22 integrally connected with upper and lower armature
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bars 25', 26'. At the upper edge of the upper yoke or
armature cross-bars 23', 25', there is provided a step
61. An off-centre transverse yoke or armature groove
62 is provided in the upper yoke and armature cross-
bars 23', 25'. The armature groove 62 allows an arma-
ture-side end of a comb 4' to pass through the upper
yoke cross-bar 23' and at the same time allows the ar-
mature-side end of the comb 4' to be acted upon by the
upper armature cross-bar 25'.
[0028] Shown in Figs. 13 and 16, the yoke 7' and the
tilting armature 20' are mirror-inverted in a installation
position for insertion into the side opening 10' of the coil
base member 1' from the side. Shown in Figs. 13 and
14, sufficient space is provided in the side opening 10'
and at the stepped-up bottom surface 13' to accommo-
date movement of the tilting armature 20'. In contrast,
the yoke 7' fits into the rectangular internal cross section
of the coil member 5' with little additional space.
[0029] The resilient locating lug 40' provided on the
collar 9' positions the yoke 7' laterally and snaps into the
yoke 7' when the yoke 7' reaches the installation posi-
tion. The coil 28' is wound around the yoke 7', guided
by the collar 9', to fix the yoke 7' in the installation. The
tilting armature 20' is guided by the edge of the side
opening 10' and the lower armature cross-bar 26' as it
is inserted in the base member 6'.
[0030] Shown in Fig. 17, the spring system 3' has a
release spring 17', a switching spring 18' and an oper-
ating spring 19'.
[0031] The switching spring 18', the release spring 17'
and the operating springs 19' are integrally connected
by a substantially identically constructed foot element
42' and are preferably formed from the same die. Each
of the foot elements 42' has a contact tongue 43' inte-
grally connected with the foot element 42 and locking
devices 46'. Depending on the desired spacing of the
contact tongues 43', the contact tongues 43' are formed
to be either straight or bent. Positioned between the con-
tact tongues 43' is a depth end stop 44'. The release
and operating springs 17', 19' are inserted with the foot
elements 42' in a laterally reversed manner into the in-
sert slots 14' and 16'. The depth end stop 44' contacts
a bottom surface of one of the insert slots 14', 15', 16'
and the locking devices 46' automatically engage with
the insert slots 14', 15', 16' when a given depth is
reached to fix the foot elements 42' in place.
[0032] Shown in Fig. 17, the release and operating
springs 17', 19' are of substantially identical construction
and are narrower than the switching spring 18'. The re-
lease and operating springs 17', 19' have a one-sided
contact 49' positioned at substantially the same level as
the double-sided contact 48'. The release and operating
springs 17', 19' are provided with a slight bend at a bend
line 54' such that in the installation position the release
and operating springs 17', 19' are inclined towards the
switching spring 18' to simplify mounting of the cover
39'. Spring arms 63 are arranged parallel to each of the
longitudinal sides of the release and operating springs

17', 19'. The spring arms 63 are integrally connected
with the foot elements 42.'
[0033] Shown in Fig. 17, the switching spring 18' has
armature springs 41' and a double-sided contact 48'.
The armature springs 41' are constructed as integrally
connected spring arms 63 and are formed by cutting free
the spring arms 63 at the free end of the switching spring
18'. The armature springs 41' are arranged parallel to
and at a distance from longitudinal sides of the switching
spring 18'. The armature springs 41' and switching
springs 18' together exhibit the width of the foot element
42' and are connected together in one piece thereby
while remaining functionally independent. The armature
springs 41' serve to reset the tilting armature 20' and at
the same time act as a spring-side bearing for the comb
4'. To this end, the armature springs 41' are provided at
free ends with spring forks 50'. Shown in Figs. 13 and
18, the switching spring 18' is inserted into the insert slot
15' of the base member 6'. Shown in Figs. 13 and 19,
the comb 4' extends between the magnet system 2 and
the spring system 3. At a first end of the comb 4' is a
first and second projection that engage the transverse
groove 62 in the yoke 7' causing the comb 4' to be in
pressure contact with the upper armature cross-bar 25'
and the switching spring 18' as well as with the armature
springs 41'. At a second end of the comb 4', the comb
has spring-side hinges 51' and actuating lugs 52'. The
spring-side hinges 51' of the comb 4' may be fitted into
the spring forks 50' of the armature springs 41'. The
switching spring 18' is in pressure contact with the tilting
armature 20' via the comb 4' and two actuating lugs 52'.
[0034] Shown in Figs. 19 and 20, the cover 39' has a
top cover portion 59' and stops 38', 55', 56', 57', 58' at-
tached thereto. The first stop 38' lies on the side of the
upper yoke cross-bar 23' close to the tilting armature 20'
in the area of the transverse groove 62 in the tilting ar-
mature 20'. The second stops 55' adjoin the ends there-
of on a side remote from the tilting armature 20'. In this
way, the cover 39' is securely positioned relative to the
magnet and spring systems 2' and 3'. The third stop 56'
fixes the position of the release spring 17' such that
when the one-sided contact 49' adjoins the double-sid-
ed contact 48' of the switching spring 18' when the tilting
armature 20' is open, the circuit is closed. The fourth
stops 57' positions the operating spring 19' that adjoins
the side of the fourth stops 57' remote from the armature
when the tilting armature 20' is open. The one-sided
contact 49' of the operating spring 19' is positioned re-
mote from the double-sided contact 48' of the switching
spring 18' by the contact gap. The fifth stops 58' of the
operating spring 19' shortens the bending length of the
operating spring 19' and increases the operating spring
19' stiffness. The stops 38', 55', 56', 57', 58' and the
spring system 3' are brought into the desired position by
positioning the cover 39' on the relay, dispensing with
complex individual adjustments of the release spring
17', operating spring 19' and switching spring 18'.
[0035] The second embodiment of the relay functions
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in substantially the same manner as the relay of the first
embodiment, such that the description of the functioning
of the second embodiment will be understood to be sub-
stantially the same as the first embodiment by those
skilled in the art.
[0036] In comparison to separately produced base
and coil members, the present one-piece construction
of the first and second embodiments of the relay are dis-
tinguished by low manufacturing and assembly costs
and relatively high strength. Some of the advantages of
the first and second embodiments of the relay are de-
scribed hereafter.
[0037] The side opening of the coil base member sim-
plifies production thereof and allows lateral mounting of
the yoke and the tilting armature. Moreover, the omis-
sion of the side wall of the coil member provides more
space for the cross section of the coil and/or for the cross
section of the yoke and tilting armature. This increases
the force of the magnet system.
[0038] The side opening of the coil base member also
allows use of a one-piece yoke, which is inserted into
the coil base member from the side prior to winding of
the coil and enclosed and fixed in position by winding.
[0039] The side opening is so designed that the open-
ing cross section required for lateral insertion of yoke
and tilting armature and for the tilting movement thereof
is provided. The resilient locating lug on the collar at the
edge of the side opening effects automatic lateral fixing
of the yoke during insertion thereof into the coil base
member.
[0040] An advantageous configuration of the inven-
tion consists in the fact that the insert slots are arranged
spacedly one behind the other in the base member. In
this way, a neat spring system is obtained, which is suit-
able for a uniform spring configuration.
[0041] The C-shape of the yoke, consisting of a yoke
web and upper and lower yoke cross-bars makes it pos-
sible for the yoke web thereof to function as a coil core
and for the yoke cross-bars thereof to project laterally
beyond the coil at both ends. The C-shape of the tilting
armature and the mirror-inverted arrangement thereof
allows the armature web to effect the tilting movement
in front of and the upper and lower armature cross-bars
thereof to effect the same respectively above and be-
neath the coil. Due to the mirror-inverted arrangement
of yoke and tilting armature, large-area contact of the
cross-bars occurs, with optimum magnetic flux.
[0042] An advantageous further development of the
invention consists in the fact that the cross section of
the armature web decreases continuously on its side re-
mote from the yoke towards the upper armature cross-
bar and the cross section of the upper armature cross-
bar decreases in stepped manner towards its upper end.
Due to the cross-sectional reduction towards the upper
end of the tilting armature, the rotary moment of inertia
thereof reduces, whereby the closing speed and vibra-
tional insensitivity thereof are increased.
[0043] Because a last step of the upper armature

cross-bar comprises a transverse groove at its two
ends, into which corresponding hinges of the comb may
be snapped or fitted, simple comb mounting and precise
comb guidance are achieved. For quick winding of the
coil, it is advantageous for the lower cross-bar of the
yoke to comprise an extension projecting beyond the
yoke web thereof, which engages in a corresponding ex-
tension receiving recess in the coil base member. In this
way, the magnet system is able to meet the demands
made of it by manufacture.
[0044] It is also advantageous for the yoke and a the
tilting armature to be of identical construction. The iden-
tical nature of the yoke and tilting armature is of consid-
erable significance with regard to reducing relay manu-
facturing costs. Only one die and one inventory item are
necessary for both.
[0045] An advantageous further development of the
invention consists in the fact that the upper yoke or ar-
mature cross-bar comprises an off-centre transverse
groove and, at its upper edge facing away from the con-
tact side, a step. The step in the upper cross-bar reduc-
es the rotary moment of inertia thereof, whereby the
closing speed and vibrational sensitivity of the tilting ar-
mature are increased.
[0046] The transverse groove serves to guide the
comb at its end remote from the spring. The off-centre
arrangement of the transverse grooves has the effect
that they are not aligned in the installation position, but
instead are staggered, so simultaneously allowing the
tilting armature to act on the comb and the yoke to guide
the comb.
[0047] Locking devices are provided on the foot ele-
ments of the springs that lock automatically together
with the insert slots when the foot elements are inserted
therein and fix the position of the springs. In this way,
mounting of the springs is simplified. They have merely
to be inserted into the insert slots in the base member
as far as the depth end stop. Locking and thus positional
fixing of the springs then occur automatically.
[0048] The release and operating springs are inclined
towards the switching spring located therebetween in
the installation position. In this way, among other things
mounting of the cover is simplified.
[0049] A simple spring system structure is achieved
in that the switching spring preferably comprises an ar-
mature spring parallel with each outer side. The arma-
ture springs are connected with the switching spring via
the foot element.
[0050] In this way, three independent springs are ar-
ranged on the foot element of the switching spring.
[0051] It is particularly advantageous that the arma-
ture springs serve to reset the tilting armature and at the
same time act as a spring-side bearing for the comb.
Moreover, mounting of the comb on the spring arms has
the advantage over conventional mounting in the
switching spring of a larger distance between the bear-
ings and the switching contacts.
[0052] In this way, the risk of contact disturbance by
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plastics abrasion is reduced. The two armature springs
also offer advantages in the case of a bipolar variant of
the relay.
[0053] It is also advantageous that contact tongues
are arranged in each of the edge areas of the ends re-
mote from the springs of the foot elements and have
depth end stops located therebetween. In this way, ex-
act positioning of the foot elements and, thus, of the
springs is ensured. The operating spring and the arma-
ture springs are also made with one die. This provides
significant manufacturing advantages. The individual
springs differ inter alia in the number and construction
of contact tongues and contacts as well as in the cutting-
free of two armature springs, which is effected subse-
quently.
[0054] The cover comprises first and second stops on
the inside of its top for lengthwise fixing thereof to the
yoke and third, fourth and fifth stops for defining and fix-
ing the lengthwise position of the release, switching and
operating springs and for increasing the spring stiffness
of the latter. By fixing the cover to the yoke, no cover-
related tolerances arise between magnet and spring
system. In contrast to springs with separately adjusted
break contact pressure, contact spacing and overtravel,
the manufacturing and assembly costs are reduced de-
cisively in the case of the solution according to the in-
vention. This merely requires setting in place of the cov-
er, whereby all the stops reach the desired position. By
the precise, accurate adjustment, effected automatically
during mounting of the cover, of the switching contact
values determining service life, the service life of the re-
lay is markedly increased.
[0055] While the present invention has been de-
scribed in relation to the illustrated embodiments, it will
be appreciated and understood that modifications may
be made without departing from the true sprint and
scope of the invention. For example, both relays may
also be constructed with two or more contacts and a plu-
rality of spring systems to obtain substantially similar re-
sults.

Claims

1. A relay having a coil base member (1, 1'), which
comprises a base member (6, 6') and a coil member
(5, 5') that are integrally connected, characterised
in that:

the coil base member (1, 1') has a side opening
(10, 10') that extends from inner sides (8, 8') of
the coil member (5, 5') to an upper side (11, 11')
of the base member (6, 6') and to side faces
(12, 12') and a bottom surface (13, 13') of the
base member (6, 6').

2. A relay according to claim 1, characterised in that
the coil member (5, 5') has a collar (9, 9') having a

locating lug (40, 40') positioned adjacent to the side
opening (10, 10') for positioning a yoke (7, 7') later-
ally.

3. A relay according to claim 1 or 2, further comprising
a magnet system (2, 2'), having a coil (28, 28'), a
yoke (7, 7') and a tilting armature (20, 20'), charac-
terised in that:

the yoke (7, 7') has a yoke web (21, 21'), a up-
per yoke cross-bar (23, 23')and a lower yoke
cross-bar (24, 24');
the tilting armature (20, 20') has an armature
web (22, 22'), an upper armature cross-bar (25,
25') and a lower armature cross-bar (26, 26');
and
the yoke (7, 7') and the tilting armature (20, 20')
are formed in a substantially c-shape such that
the yoke (7, 7') and the tilting armature (20, 20')
are mirror-inverted when in an installation po-
sition for installment in the coil base member
(1, 1').

4. A relay according to claim 3, characterised in that
the armature web (22) has a sloped surface on a
side remote from the yoke (7) in the installation po-
sition and the upper armature cross-bar (25) has
steps (34, 35).

5. A relay according to claim 3 or 4, characterised in
that the lower yoke cross-bar (24) has an extension
(30) projecting beyond the yoke web (21) that en-
gages in an extension receiving recess (31) in the
coil base member (1).

6. A relay according to claim 3, characterised in that
the yoke (7') and the tilting armature (20') are of
identical construction.

7. A relay according to claim 3 or 6, characterised in
that the upper yoke cross-bars (23') and the upper
armature cross-bars (25') have transverse grooves
(62) and steps (61) at upper edges facing away from
the contact side.

8. A relay of any one of claims 1 through 7 further com-
prising a spring system (3, 3') having a release
spring (17, 17'), a switching spring (18, 18') and an
operating spring (19, 19'), each having an integral
foot element (42, 42') having a locking device (46,
46') that fixes the foot element (42, 42') in insert
slots (14, 14', 15, 15', 16, 16') provided in the base
member (6, 6'), characterised in that:

the locking device (46, 46') locks automatically
together with the insert slots (14, 14', 15, 15',
16, 16') when the foot elements (42, 42') are
inserted therein and fix the position of the
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springs (17, 17', 18, 18', 19, 19').

9. A relay according to claim 11, characterised in that
the switching spring (18, 18') have armature springs
(41, 41') integrally connected with the foot element
(42, 42') and positioned parallel to outer sides of the
switching spring (18, 18') that serves to reset the
tilting armature (20, 20') and acts as a spring-side
bearing for a comb (4, 4').

10. A relay according to claim 8 or 9, further comprising
a cover, characterised in that the cover (39, 39')
has first and second stops (38, 38', 55, 55') on the
inside (59, 59') for lengthwise fixing thereof to the
yoke (7, 7') and third, fourth and fifth stops (56, 56',
57, 57', 58, 58') for defining the lengthwise position
of the release and operating springs (17, 17', 19,
19') and for increasing the spring stiffness of the op-
erating spring (19, 19').
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