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tance between the excitation coil and a set of con- tacts provided on and
adjacent to the armature. How- TECHNICAL FIELD
ever, In the prior art relays with vertically stacked elec- tromagnet and
the armature itis found difficult to pro- The present invention is directed
to a polarized   5   vide effective electrical insulation between the exci-
electromagnetic relay, and more particularly to a po-  tation coil of the
electromagnet and the set of con- larized miniature electromagnetic relay
with a re-  tacts on the side of the armature. duced height.
The above problems associated with prior relays have been eliminated in the
present invention which BACKGROUND ART                               10
provides a miniature polarized electromagnetic relay offering new and
unique features. The relay in accor- Polarized electromagnetic relays have
been    dance with the present invention comprises a base widely utilized
In the art. As disclosed in German Pa-  provided with a set of fixed
contacts and formed to tent No. 2148377, and U.S. Pat. Nos. 2,960,583,
mount an electromagnet block, an armature block 4,064,471, and 4,695,813,
typical prior art polarized   15  and a permanent magnet. The electromagnet
block electromagnetic relays are generally designed to  includes a
generally U-shaped yoke with a pair of op- comprise an electromagnet with a
magnetic core and  posed pole legs connected by a center core and at an
excitation coil, an armature carrying a movable  least one excitation coil
wound around the center contact, and a permanent magnet for polarity
respon-  core, and is mounted In the base with the pole legs ly- sive
armature movement. In order to provide a com-  20  ing in the bottom
portion of the base. The armature pact arrangement for these three major
parts of oc-  block includes an elongated armature extending gen- cupying
relatively large spaces in the relay structure,  erally in parallel with
the center core to extend over i.e., the electromagnet, the armature, and
the perma-  the opposed pole legs and pivotally supported for nent magnet,
the armature is mounted to extend    movement between first andsecond
positionsabout along generally in parallel with an axis of the excite-  25
a pivot axis extending horizontally in generally per- tion coil of the
electromagnet within the length of the  pendicular relation to the center
core or an axis of the electromagnet and is pivotally supported for
contact-  excitation coil. A movable contact is carried on the ar- ing
operations about a pivot axis which is perpendic-  mature block for
selective contact engagement with ular to the axis of the excitation coil.
Also the perma-  one of the f ixed contacts in response to the armature
nent magnet is disposed between the armature and   30  movement about the
pivot axis between the first and the electromagnet to magnetically couple
them for  second positions. The permanent magnet is received the polarity
responsive armature actuation.       within a plane of the pole legs to
magnetically couple DE-A-2148377 discloses a polarized electro-   the pole
legs to the armature such that the armature magnetic relay including an
electromagnet block   block responds to a given polarity of voltage applied
comprising a generally U-shaped yoke with a pair of  35  to the excitation
coil to move from the first position to opposed pole legs connected by a
centre core and ex-  the second position. The armature block is disposed
citation coil means wound round said centre core.  vertically above the
permanent magnet and in hori- The armature block has an elongated armature
bridg-  zontally spaced relation to the excitation coil such that ing over
the opposed pole legs. The armature block  the armature block and the
permanent magnet are is pivoted for movement between first and second   40
vertically stacked within the height of the electromag- positions about a
pivot axis extending vertically in a  net block. Accordingly, the relay can
have its overall generally perpendicular direction relative to the cen-
height dimension reduced to as little as that of the tre core.
electromagnet block. When the armature is required to have Its pivot   It
is therefore a primary object of the present in- axis horizontally to meet
with a particular contact ar-  45  vention to provide a polarized
electromagnetic relay rangement demanded for the relay structure, the
whose height dimension can be reduced to a mini- electromagnet, the
armature and the permanent     mum. magnet are arranged to be vertically
stacked, as seen  In a preferred embodiment, the interior of the in the
above U.S. Patents. Consequently, the relay  base is divided horizontally
into a coil compartment has to be made with an Increased height as much as
50  and a switch compartment by a partition projecting on the added
vertical dimensions of at least the electro-  the bottom of the base. The
coil compartment is pro- magnet and the armature. In this respect, the
prior re-  vided for receiving the electromagnet block except for lays
fails to be miniaturized with respect to the height  the pole legs, while
the switch compartment is for re- dimension.
ceiving the permanent magnet and the armature Further, particularly In
miniaturized relays of it is  55  block and provided with the set of the
fixed contacts. highly desired to electrically separate the electromag-
The electromagnet block includes a coil bobbin of an net and the armature
as much as possible within a  electrically insulating material which
envelops the limited space in order to give enough Insulation dis-  yoke
except for the pole legs to provide an Insulation 2    3
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sleeve around the connection between the center  the permanent magnet. The
armature has its center core and each of the pole legs. The insulation
sleeves  placed adjacent to the permanent magnet so as to be are positioned
on the bottom of the base to be coop-  magnetized thereby to the polarity
opposite to the erative with the above partition for electrically isolat-
pole legs for effecting polarity responsive armature ing the coil
compartment from the switch compart-   5   movement between the first and
second positions. ment, whereby effectively insulating the excitation  With
the use of the flux plate bridging the pole legs of coil from the movable
spring on the armature as well  the yoke, it is possible to use the
two-pole magnet of as from the fixed contacts on the side of the switch
conventional type, which Is therefore a still further ob- compartment With
this result, the electromagnet  ject of the present invention. block and
the armature block can be closely packed  10  The armature block Is formed
to have at least one to reduce a horizontal dimension of the relay along
pivot pin extending transversely to be rotatably jour- which the
electromagnet and the armature are ar-  naled in the base and to have a
common contact tab ranged, while assuring enough electrical insulation
projecting for electrical contact with a common termi- therebetween.
nal lug provided on the base. The common contacttab It is therefore another
object of the present inven-  15  extends integrally from the movable
contact through tion to provide a polarized electromagnetic relay in  a
constrictedstrip which defines a torsion spring bias- which the contacts
provided on the side of the arma-  ing the armature block toward a neutral
position be- ture can be effectively insulated from the excitation  tween
the first and second positions. Thus, the tor- coil of the electromagnet
block by better utilization of  sion spring can be formed by better
utilization of the the portions of the coil bobbin in cooperation with the
20  movable contact which is to be electrically connected partition formed
on the bottom of the base, and in  to the common terminal on the side of
the base in or- which the electromagnet block and the armature can  der to
assist the changeover of the armature move- be closely packed to reduce the
horizontal dimension  ment. Further, with the provision of separately form-
of the relay.                                    ing the pivot pin from the
torsion spring, the armature The permanentmagnetin one embodimentof the  25
block can be stably supported on the base for precise present invention is
in the form of an elongated mag-  pivotal movement about the pivot pin
without relying net bar extending between the pole legs of the yoke  upon
the torsion spring for the pivotal support of the along the armature in
closely adjacent relation there-  armature block. to. The permanent magnet
bar is magnetized to have  It Is therefore a further object of the present
in- end poles of the same polarity at the longitudinal ends  30  vention to
provide a polarized electromagnet relay in and have a center pole of the
opposite polarity. The  which the armature block can be stably supported
for armature Is placed immediately above the three pole  reliable pivotal
movement while the armature block magnet bar so as to be magnetized to the
polarity  can be spring biased for optimum response sensitiv- which is same
as the center pole but is opposite to that  ity by a torsion spring formed
as an integral member of the pole legs magnetized by the end poles of the
35  of the movable spring. magnet bar. In order to achieve an efficient
magnetic  These and the other objects and advantageous flux path or circuit
between thus magnetized arma-  features will become more apparent from the
follow- ture and the pole legs of the yoke through the perma-  ing
description of the embodiments of the present in- nent magnet the upper
surface of the permanent   vention when taken in conjunction with the
attached magnet bar is inclined such that the portion of the ar-  40
drawings. mature Is held In substantially parallel to the inclined surface
of the permanent magnet when the armature  BRIEF DESCRIPTION OF THE
DRAWINGS is In either of the first or second position. Thus it is possible
to reduce leakage of magnetic flux emanat-  FIG. 1 is an exploded
perspective view of a pola- ing from the permanent magnet and extending
45    rized electromagnetic relay in accordance with a through the portion
of the armature required for keep-  first embodiment of the present
invention; ing the armature in either of the first or second posi-  FIG. 2
is a top view partly In section of the above tion, assuring an efficient
magnetic circuit for stably  relay with a set of terminal lugs shown in a
hori- holding the armature in position.                   zontally extended
form; It is therefore a further object of the present in-  50  FIG. 3 is a
sectional view taken along line 3-3 of vention to provide a polarized
electromagnetic relay  FIG. 2 with an armature shown in a neutral pos- with
an improved magnetic system.                    ition between first and
second contact operating In another version of the present invention, an
positions; elongated flux plate Is utilized in combination with a  FIG. 4
is a sectional view taken along line 4-4 of two-pole permanent magnet. The
flux plate extends  55  FIG. 2; between the pole legs of the yoke with the
permanent  FIG. 5 is a sectional view taken along line 5-5 of
magnetsupported on the middleof the flux plate in or-  FIG. 2; der to
magnetize the pole legs to the same polarity by  FIG. 6 is a schematic view
illustrating a magnetic 3    5                  EP 0 390 372 B1
6 system of the relay;                          upper ends of the end walls
11 and 12 at portions on 



FIG. 7 is a perspective view illustrating a magnet-  the opposite ends of
the coil compartment 18, so as ic system with a modified permanent magnet
to define thereatfirstand second coil contacts 44and which may be employed
in the above relay;     45, respectively. FIG. 8 is a sectional view
similar to FIG. 3 but il-   5  The electromagnet block 50 comprises a
gener- lustrating a modification of the above first em-  ally U-shaped yoke
with first and second pole legs 51 bodiment;
and 52 connected by a center core 53, and a series FIG. 9 is an exploded
perspective view illustrat-  connected pair of first and second excitation
coils 61 ing a polarized electromagnetic relay in accor-  and 62 wound
around a coil bobbin 60 into which the dance with a second embodiment of
the present  10  center core 53 extends. Integrally molded into the coil
invention; and                                bobbin 60 are a set of coil
leads including a common FIG. 10 is a sectional view similar to FIG. 4 but
coil lead 63 wired to the connection between the first illustrating the
relay of FIG. 9.             and second excitation coils 61 and 62, a first
contact lead 64 wired to the other end of the first excitation DETAILED
DESCRIPTION OF THE                  15  coil 61, and a second contact lead
65 wired to the EMBODIMENTS                                      other end
of the second excitation coil 62. For wiring to the excitation coils 61 and
62, the coil leads 63 to First embodiment <FIGS. 1 to 7.
65 are formed to have integral segments 66 to 68 which project outwardly of
the coil bobbin 60 to be di- Referring now to FIG. 1, a polarized
electromag-  20  rectly connected to the corresponding coil ends. netic
relay in accordance with a first embodiment of  These coil leads 63 to 65
are engaged respectively the present invention is shown to be of bistable
type  with the corresponding coil contacts 43 to 45 on the having a
single-pole double-through contact arrange-  base 40 for constant
electrical interconnection there- ment. The relay comprises a top-opened
rectangular  between when the electromagnet block 50 is assem- base 10
mounting therein an electromagnet block 50,  25  bled into the coil
compartment 18 of the base 10. The an armature block 70, and a permanent
magnet 90.  coil bobbin 60 is integrally formed at its ends respec- These
relay components are assembled into the base  tively with insulation
sleeves 69 which envelop the 10 from the above. The base 10 Is made of
electrically  connections between the center core 53 and the in- insulating
plastic material to have a pair of opposed  dividual the pole legs 51 and
52. The electromagnet end walls 11, 12 and a pair of opposed side walls 13,
30  block 50 thus formed is mounted within the coil space 14. A partition
16 is formed on a bottom of the base  18 of the base 10 with the pole legs
51 and 52 extend- 10to roughlydivide the interiorof the base 10 laterally
ing horizontally from the bottom of the coil space 18 into a coil space 18
and a switch space 19, respec-  into the bottom of the switch space 19. At
this condi- tively for receiving the electromagnet block 50 and a  tion,
the insulation sleeves 69 are fitted respectively stack of the armature
block 70 and the permanent  35  Into gaps 17 left on the opposite ends of
the partition magnet 90.                                       16 so as to
form with the partition 16 a continuous in- Projecting downwardly of the
base 10 are a setof  sulation wall separating the coil space 18 from the
molded-in terminal lugs composed of a common ter-  switch space 19 in an
optimum manner to provide an minal 30, a pair of first and second contact
terminal  effective electrical insulation of the contacts 40 to 43 31 and
32, a common coil terminal 33, and a pair of  40  and 83 on the side of the
switch compartment 19 from first and second coil terminals 34 and 35. The
com-  the coils 61 and 62. Consequently, the electromagnet mon terminal 30
has its upper end bent to form a com-  block 50 can be held close to the
armature block 70 mon fixed contact 40 for constant electrical connec-  for
miniaturization of the relay in the width dimension tion with a movable
contact 83 of the armature block  thereof, while assuring enough electrical
insulation 70. The common contact 40 is received In a center  45  between
the contacts and the excitation coils of the notch 20 at the upper center
of the side wall 13 form-  electromagnet block 50. ing one side wall of the
switch space 19. The upper  The armature block 70 comprises a center body
ends of the first and second terminals 31 and 32 are  71 carrying an
elongated armature 80 together with bent respectively to form first and
second fixed con-  the movable contact 83. The center body 71 is made tacts
41 and 42 which extend respectively into end   50  of electrically
Insulating plastic material into which the notches 21 and 22 formed in the
upper ends of the  center portions of the armature 80 and the movable end
walls 11 and 12 at portions on the opposite ends  contact 83 are molded.
The armature 80 is shaped of the switch space 19. The common coil terminal
33  from a magnetic material Into an elongated flat plate has its upper end
bent and received in a center notch  defining first and second ends 81 and
82 at the long- 23 in the other side wall 14 to define thereat a com-  55
itudinal ends. The movable contact 83 is also elongat- mon coil contact 43.
Likewise, the upper ends of the  ed to have contact tips 84 at the
bifurcated ends for first and second coil terminals 34 and 35 are bent and
selective contacting engagement with the first and extend respectively into
end notches 24 and 25 in the  second fixed contacts 41 and 42 on the base
10. The 4    7                  EP 0 390 372 B1                8 movable
contact 83 is given spring characteristic to  ble at this first position
until the electromagnet block develop suitable contact pressure between the
con-  50 is magnetized to the opposite polarity by the exis- 



tact tips 84 and the corresponding fixed contacts 41  tence of a magnetic
flux of the permanent magnet 90 and 42 at the contact closing condition.
Extending lat-  circulating from the centerorN-pole of the permanent erally
from the center of the movable contact 83 is a   5   magnet 90 through the
end half portion of the arma- common contact tab 85 for constant electrical
and  ture 80, the first pole leg 51 and back to the corre- mechanical
connections to the common contact 40 on  sponding end or S-pole of the
permanent magnet 90. the base 10 leading to the common terminal lug 30.
The changeoverof the armature 80 from the first pos- The center body 71 is
formed with a pivot pin 72 which  ition to the second position is made by
the reverse en- projects transversely on the side opposite to the con-  10
ergization of the excitation coil 62 or 61 to have the tact tab 85 and is
rotatably journaled in a bearing slot  S-pole at the second pole leg 52.
The armature 80 is 26 formed in the upper end of the partition 16. Thus,
also kept stable at the second position until the elec- the armature block
70 is received in the upper portion  tromagnet is again energized to have
the S-pole at of the switch compartment 19 with the pivot pin 72  the first
pole leg 51. journaled in the bearing slot 26 and with the common  15  As
best seen in FIGS. 3 to 5, the armature block contact tab 85 welded or
soldered on the common  70 and the permanent magnet 90 are vertically
contact 43 in the center notch 20. The common con-  stacked in the switch
compartment 19 within the tact tab 85 is integrally connected to the center
of the  height of the electromagnet block 50 such that the re- movable
contact 83 through a constricted strip 86.  lay can have its overall height
reduced to as less as The strip 86 is bent in a recess 73 of the center
body  20  the height of the electromagnet block 50. It is noted 71 to form
a pivot arm 87 which Is, as shown in FIGS.  in this connection that, as
seen in FIG. 5, the first and 2 and 4, aligned with the pivot pin 72 and
cooperative  second pole legs 51 and 52 extend from the center therewith to
define a pivot axis aboutwhich the arma-  core 53 respectively through
inclined segments 55so ture block 70 pivots between a first position of
making  as to be offset downwardly from the center core 53, the movable
contact 83 into contact with thefirstfixed   25  thereby providing
sufficient space above the pole contact 41 and a second position of making
the same  legs 51 and 52 for receiving the armature block 70 into contact
with the second fixed contact 42. It is not-  within the height of the
electromagnet block 50. ed at this time that the pivot arm 87 acts as a
torsion  In order to provide an improved magnetic circuit spring biasing
the armature block 70 towards the in-  for actuation of the armature 80, it
is effective to em- termediate or neutral position between the first and
30  ploy an alternative permanent magnet 90A which, as second positions in
order to assist the changeover of  shown in FIG.7, is formed to have
oppositely inclined the armature block 70 in response to the selective en-
surfaces 91 extending downwardly and outwardly ergization of the excitation
coils 61 and 62.    from the center to the longitudinal ends, such that The
permanent magnet 90 is disposed in the bot-  each of the Inclined surfaces
91 lies in substantially tom portion of the switch compartment 19 in a
verti-  35  parallel with the corresponding end half portion of the cally
stacked relation to the armature block 70, as  armature 80 when the
armature 80 is in either of the shown in FIGS. 3 and 4, to extend between
the first  first or second position, whereby reducing magnetic and second
pole legs 51 and 52 within a horizontal  flux leakage and keeping the
armature 80 stably in plane including the pole legs. The permanent magnet
either of the first or second position. A cover 100 of 90 is an elongated
three-pole magnet bar which is  40  electrically insulating material is
fitted over the base magnetized to have, in this instance, a N-pole at the
10 to hermetically seal the relay components there- center and S-poles at
the longitudinal ends so as to  between. magnetize the pole legs 51 and 52
to the same polar-  FIG. 8 illustrates a modification of the above em- ity,
i.e., S-poles in the illustrated embodiment as best  bodiment which is
characterized to use a permanent shown in FIG. 6. The armature block 70 is
placed im-  45  magnet 90B In combination with a flux plate 95. The
mediately above the permanent magnet 70 with a   other structure and
operation are identical to that of pointed projection 74 on the bottom of
the center body  the above embodiment. Therefore, like parts are des- 71
resting upon the center of the permanent magnet  ignated by the same
reference numerals plus a suffix 90 so that the armature 80 extends along
the perma-  letter of "B". The permanent magnet 90B is of a con- nent
magnet 90 in closely adjacent relation thereto  50  ventional two-pole
magnet piece and is disposed be- and is magnetized to be of N-pole.
tween an armature 80B and a flux plate 95 to mag- In operation, when the
electromagnet block 50 is  netize the armature 80B to N-pole and the flux
plate magnetized by selective energization of the excita-  95 to S-pole.
The flux plate 95 extends between first tion coil 61 or 62 to have S-pole
at the first pole leg  and second pole legs 51B and 52B of an electromag-
51, the armature 80 pivots to the first position where  55  net block 50B
to magnetize the pole legs to the same the first end 81 is attracted to the
first pole leg 51, as  polarity, Le., S-pole as the flux plate 95. The
opera- shown in FIG. 6, thereby closing the movable contact  tion is
identical to that of the first embodiment. 83 to the firstfixed contact 41.
The armature 80 is sta- 5    9                   EP 0 390 372 B1
10 Second Embodiment <FIGS. 9 and 10>                          a base (10)
provided with a set of fixed contacts (40,41,42); A relay of the second
embodiment is identical in        an electromagnet block (50) comprising a 



structure and operation to the first embodiment ex-   generally U-shaped
yoke with a pair of opposed cept for a detailed configuration of anarmature
block.   5    pole legs (51,52) connected by a center core (53) Like parts
are designated by like numerals with a suf-  and excitation coil means
(81,62) wound around fix letter of "C". The armature block 70C comprises an
said center core (53), said electromagnet block elongated armature 80C of
flat configuration and a    (50) being mounted within said base (10) with
movable contact 83C secured at its center to the ar-  said pole legs
(51,52) lying in the bottom portion mature 80C by means of rivets 88.
Projecting integral-  10  of said base (10); ly from the lateral center of
the armature 80C are an       an armature block (70) having an elongat-
aligned pair of pivot pins 89. One of the pivot pins 89  ed armature (80)
bridging oversaid opposed pole is rotatably journaled in a bearing slot 26C
at the up-  legs (51,52) said armature block (70) being pivo- per end of a
partition 16C, while the other pivot pin 89  tally supported for movement
between first and is likewise journaled in a bearing slot27 formed in the
15  second positions about a pivot axis, said arma- upper end of the side
wall 13C of the base 10C, such  ture block (70) carrying a movable contact
(83) that the armature block 70C is rotatably supported in  forcontacting
engagement selectively with one of the upper portion of a switch
compartment 19C for     said fixed contacts (40,41,42) in response to the
pivotal movement about an horizontal axis defined by   movement of said
armature (80) between said the pivot pins 89. Likewise in the first
embodiment,  20  first and second positions; the movable contact 83C is
also formed with a com-          a permanent magnet (90) magnetically mon
contact tab 85C projecting laterally for electrical  coupling said armature
(80) to said pole legs as well as mechanical connection to a common con-
(51,52) such that said armature block (70) re- tact 40C on the base 10C
leading to a common con-     sponds to a given polarity of voltage applied
to tact terminal 30C. The common contact tab 85C is in-  25  said
excitation coil means (61,62) to move from tegrally connected to the
movable contact 83C by       said first position to said second position;
said re- means of a constricted strip 87C which def ines itself  lay being
characterised in that; a torsion spring for biasing the armature 80C to a
neu-     said permanent magnet (90) is mounted in tral position between the
first and second positions.  the bottom of said base (10) so as to be
received As seen in FIGS. 9 and 10, the strip or torsion spring   30
within a plane of said pole legs (51,52); 87C is offset vertically from the
pivot pins 89 so as not   said armature block (70) is disposed to form the
pivot axis. With this arrangement of rotat-  above said permanent magnet
(90); ably supporting the armature 80C by a pair of the piv-      said
pivot axis extends horizontally in a ot pins 89 without relying on the
torsion spring 87C as  generally perpendicular relation to said center
opposed to the first embodiment, it is easy to stably  35  core (53); and
support the armature SOC and to adjust the spring           said pole legs
(51,52) extend from the cen- characteristic of the torsion spring 87C
independently  ter core (53) through inclined segments (55) so as ofthe
requirement of supporting the armature 80C. In  to be offset downwardly
from the centercore (53) this embodiment, the armature 80C is supported im-
thereby providing sufficient space above the pole mediately above a
permanent magnet 90C in out of  40  legs (51,52) to receive the armature
block (70) contact relation thereto but is held close enough to the  within
the height of the electromagnet block (50). permanent magnet 90C to be
magnetically coupled thereto. A cover I OOC of insulating plastic material
is  2. A polarized electromagnetic relay as set forth in fitted over the
base 10C to hermetically seal the relay.  claim 1, wherein the interior of
said base (10) is As shown in FIG. 10, the cover 100C is formed on its  45
divided horizontally into a coil compartment and upper bottom with a
depending rib 101 which over-     a switch compartment by a partition on
the bot- laps the partition 16C to effectively insulate the elec-  tom of
said base (10), said coil compartment re- tromagnet block 50C from the
contacts provided on      ceiving said electromagnet block (50) except for
thesideof the armature block 70C.Also extending from      said pole legs
(51,52), said switch compartment the upper bottom of the cover 10OC is a
retainer rib 102   50  receiving said permanent magnet (90) together which
abuts against the center of the armature block   with said armature block
(70) and being provided 70C toassist holding thearmature 80C in
positionforre-  with said fixed contacts (40,41,42); liable pivotal
movement about the pivot axis.               said electromagnet block (50)
has a coil bobbin (60) of an electrically insulating material 55      which
covers said yoke except said pole legs Claims
(51,52) to provide an Insulation sleeve (69) around the connection between
said center core 1. A polarized electromagnetic relay comprising:      of
said yoke and each of said pole legs (51,52); 6    9                   EP 0
390 372 B1                     10 Second Embodiment FIGS. 9 and 10>
a base (10) provided with a set of fixed contacts (40,41,42); A relay of
the second embodiment is identical in        an electromagnet block (50)
comprising a structure and operation to the first embodiment ex-
generally U-shaped yoke with a pair of opposed 



cept for a detailed conf iguration of an armature block.   5  pole legs
(51,52) connected by a center core (53) Like parts are designated by like
numerals with a suf-  and excitation coil means (61,62) wound around fix
letterof "C". The armature block 70C comprises an  said center core (53),
said electromagnet block elongated armature 80C of flat configuration and a
(50) being mounted within said base (10) with movable contact 83C secured
at its center to the ar-  said pole legs (51,52) lying in the bottom
portion mature 80C by means of rivets 88. Projecting integral-  10  of said
base (10); ly from the lateral center of the armature 80C are an       an
armature block (70) having an elongat- aligned pair of pivot pins 89. One
of the pivot pins 89  ed armature (80) bridging over said opposed pole is
rotatably journaled In a bearing slot 26C at the up-  legs (51,52) said
armature block (70) being pivo- perend of a partition 16C, while the other
pivot pin 89  tally supported for movement between first and is likewise
journaled in a bearing slot 27 formed in the   15  second positions about a
pivot axis, said arma- upper end of the side wall 13C of the base 10C, such
ture block (70) carrying a movable contact (83) that the armature block 70C
is rotatably supported in  forcontacting engagementselectivelywith one of
the upper portion of a switch compartment 19C for     said fixed contacts
(40,41,42) in response to the pivotal movement about an horizontal axis
defined by  movement of said armature (80) between said the pivot pins 89.
Likewise in the first embodiment,  20  first and second positions; the
movable contact 83C is also formed with a com-          a permanent magnet
(90) magnetically mon contact tab 85C projecting laterally for electrical
coupling said armature (80) to said pole legs as well as mechanical
connection to a common con-     (51,52) such that said armature block (70)
re- tact 40C on the base 10C leading to a common con-     sponds to a given
polarity of voltage applied to tact terminal 30C. The common contact tab
85C is in-  25  said excitation coil means (61,62) to move from tegrally
connected to the movable contact 83C by      said first position to said
second position; said re- means of a constricted strip 87C which defines
itself  lay being characterised in that; a torsionspring forbiasing the
armature 80C to a neu-       said permanent magnet (90) is mounted in tral
position between the first and second positions.  the bottom of said base
(10) 80 as to be received As seen in FIGS. 9 and 10, the strip or torsion
spring   30  within a plane of said pole legs (51,52); 87C is offset
vertically from the pivot pins 89 so as not   said armature block (70) is
disposed to form the pivot axis. With this arrangement of rotat-  above
said permanent magnet (90); ably supporting the armature 80C by a pair of
the piv-       said pivot axis extends horizontally in a ot pins 89 without
relying on the torsion spring 87C as  generally perpendicular relation to
said center opposed to the first embodiment, It is easy to stably  35  core
(53); and support the armature 80C and to adjust the spring           said
pole legs (51,52) extend from the cen- characteristic of the torsion spring
87C independently  tercore (53) through inclined segments (55) so as of the
requirement of supporting the armature 80C. In  to be offset downwardly
from the center core (53) this embodiment, the armature 80C is supported
im-    thereby providing sufficient space above the pole mediately above a
permanent magnet 90C in out of  40  legs (51,52) to receive the armature
block (70) contact relation thereto but is held close enough to the  within
the height of the electromagnet block (50). permanent magnet 90C to be
magnetically coupled thereto. A cover 1 OOC of insulating plastic material
is  2. A polarized electromagnetic relay as set forth in fitted over the
base 10C to hermetically seal the relay.  claim 1, wherein the interior of
said base (10) is As shown in FIG. 10, the cover 100C is formed on its  45
divided horizontally into a coil compartment and upper bottom with a
depending rib 101 which over-     a switch compartment by a partition on
the bot- laps the partition 16C to effectively insulate the elec-  tom of
said base (10), said coil compartment re- tromagnet block 50C from the
contacts provided on     ceiving said electromagnet block (50) except for
the side ofthe armature block 70C. Also extendingfrom  said pole legs
(51,52), said switch compartment the upper bottom of the cover 100C is a
retainer rib 102   50  receiving said permanent magnet (90) together which
abuts against the center of the armature block  with said armature block
(70) and being provided 70C to assist holding the armature 80C in position
forre-  with said fixed contacts (40,41,42); liable pivotal movement about
the pivot axis.               said electromagnet block (50) has a coil
bobbin (60) of an electrically insulating material 55      which covers
said yoke except said pole legs Claims
(51,52) to provide an insulation sleeve (69) around the connection between
said center core 1. A polarized electromagnetic relay comprising:      of
said yoke and each of said pole legs (51,52); 6    11                 EP 0
390 372 B1                 12 said insulation sleeves being positioned
einem Sockel (10), der mit einer Gruppe so as to cooperate with said
partition to electrical-  fester Kontakte (40, 41, 42) versehen ist; ly
isolate said coil compartment from said switch       einem
Elektromagnetblock (50), der ein compartment.
insgesamt U-frmiges Joch mit einem Paar ge- 5      geniberliegender
Polschenkel (51, 52), die 



3. A polarized electromagnetic relay as set forth in  durch elnen
Mittelkern (53) verbunden sind, und claim 1, wherein said permanent magnet
(90) Is     Erregungsspulenmittein (61, 62) aufwelst, die an elongated
magnet bar extending between said    rund um den genannten Mittelkern (53)
gewickelt pole legs (51,52) along said armature (80) in     sind, wobel der
genannte Elektromagnetblock closely adjacent relation thereto; and    10
(50) Innerhalb des genannten Sockels (10) ange- said permanent magnet (90)
is magne-         bracht Ist, wobel die genannten Polschenkel (51, tized to
have end poles of the same polarity at the  52) im unteren Abschnitt des
genannten Sockels longitudinal ends and have a center pole of the   (10)
liegen; opposite polarity at a portion Intermediate said        einem
Ankerblock (70) mit einem lingli- longitudinal ends such that said pole
legs (51,52)  15  chen Anker (80), der Oberbrflckend Uber die ge- are
magnetized to the same polarity as said end   nannten gegenflberliegenden
Polschenkel (51, poles while the armature (80) is magnetized to    52)
reicht, wobei der genannte Ankerblock (70) the same polarity as said center
pole.            schwenkbar zur Bewegung zwischen elner er- sten und
zweiten Lage um elne Schwenkachse 4. A polarized electromagnetic relay as
set forth in  20  abgestfltzt ist, und der genannte Ankerblock (70) claim
3, wherein the upper surface of said perma-  einen beweglichen Kontakt (83)
tragt, fOr den nent magnet (90) which confronts said armature
kontaktbildenden Eingriff wahlweise mit elnem (80) is inclined such that
the inclined armature  dergenannten festen Kontakte (40, 41,42) in Ab-
surface is in substantially parallel relation to a  hangigkeitvon der
Bewegung des genannten An- corresponding portion of said armature (80)  25
kers (80) zwIschen der genannten ersten und when said armature (80) is in
either of said first  zweiten Lage; or second position.
elnem Permanentmagneten (90), der ma- gnetisch den genannten Anker (80) mit
den go- 5. A polarized electromagnetic relay as set forth in  nannten
Polschenkeln (51, 52) so koppelt, dag ciaim 1, wherein said opposed pole
legs (51,52)  30  der Ankerblock (70) auf eine vorgegebene Pola- are
bridged by a flux plate (95) extending sub-   ritit der Spannung anspricht,
die an die genann- stantially in parallel with said armature (80), and  ten
Erregerspulenmittel (61, 62) angelegt wird, said permanent magnet (90) is
held on said flux   um sich aus der genannten ersten Lage in die go- plate
(95) in an adjacent relation to a center por-  nannte zwelte Lage zu
bewegen; tion of said armature (80) so as to magnetize said  35  wobel das
genannte Relais dadurch go- flux plate (95) and said armature (80) to
opposite  kennzelchnet let, dal polarities, thereby magnetizing said pole
legs          der genannte Permanentmagnet (90) in (51,52) to the opposite
polarity to said armature  der Unterseite des genannten Sockels (10) ange-
(80).                                             bracht ist, so daB er
Innerhalb elner Ebene der 40      genannten Polschenkel (51, 52)
aufgenommen 6. A polarized electromagnetic relay as set forth in  ist;
claim 1, wherein said armature block (70) in-           der genannte
Ankerblock (70) oberhalb cludes a pivotpin (72) which is rotatablyjournaled
des genannten Permanentmagneten (90) ange- in said base (10) to define said
pivot axis and In-  ordnet ist; cluding a common contact tab (85)
projecting for  45    die genannte Schwenkachse sich horizon- electrical
contact with a common terminal provid-  tal In elner insgesamt senkrechten
Zuordnung ed on said base (10);                             zum genannten
Mittelkern (53) erstreckt; und said common contact tab (85) extending
die genannten Polschenkel (51, 52) sich Integrally from said movable
contact (84) through  vom genannten Mittelkern (53) Ober geneigte a
constricted strip (87) which defines a torsion   50  Segments (55) hinweg
so erstrecken, daB sie spring biasing the armature block (70) toward a
nach unten gegenfber dem Mittelkern (53) ver- neutral position between said
first and second    setzt sind, urn hierdurch fur ausreichend Raum
positions.                                        oberhalb der Polschenkel
(51, 52) zu sorgen, um den Ankerblock, (70) innerhalb der Hohe des 55
Elektromagnetblocks (50) aufzunehmen. Patentanspruche 2. Polarislertes,
elektromagnetisches Relais, wie 1. Polarislertes, elektromagnetisches
Relals, mit:    ausgef~hrt In Anspruch 1, worin das Innere des 7 1 111111
111111 111Hi11 11111    13                 EP 0 390 372 B1
14 genannten Sockels (10) horizontal In sin Spulen-  wesentlichen parallel
zum genannten Anker (80) fach und Bin Schalterfach durch eine Untertel-
erstreckt, und der genannte Permanentmagnet lung am Boden des genannten
Sockels (10) un-      (90) an der genannten Flu~platte (95) in elner be-
terteilt !st, wobel das Spulenfach den genannten   nachbarten Zuordnung zu
elnem Mittelabschnitt Elektromagnetblock (50) aufnimmt, die genann-   s
des genannten Ankers (80) gehalten Ist, um die 



ten Polschenkel (51, 52) ausgenommen, und wo-     genannte Flu~platte (95)
und den genannten An- bel das genannte Schalterfach den genannten       ker
(80) aufentgegengesetzte Polaritien zu ma- Permanentmagneten (90) zusammen
mit dem           gnetilsieren und hierdurch die genannten Pol-
genanntenAnkerblock(70)aufnimmtundmitden          schenkel (51, 52) auf die
zum genannten Anker genannten festen Kontakten (40, 41, 42) verse-  io
(80) entgogengesetzte Polaritat zu magnetisie- hen ist
ren. der genannte Elektromagnetblock (50) ei- nen Spulenkorper (60) aus
einem elektrisch iso-  6. Polarisiertes, elektromagnetisches Relals, wie
lierenden Material aufweist, der des genannte     ausgefDhrt In Anspruch 1,
worn dergenannte An- Joch, die genannten Polschenkel (51, 52) ausge-  15
kerblock (70) einen Schwenkzapfen (72) umfalt, nommen, abdeckt, um eine
IsolerhfIlse (69) rund  der drehbar im genannten Sockel (10) gelagert urn
die Verbindung zwischen dem genannten Mit-    ist, um die genannte
Schwenkachse festzulegen, telkern des genannten Jochs und jedem der ge-
und mit einer gemeinsamen Kontaktlasche (85), nannten Polschenkel (51, 52)
vorzusehen; und      die f Or den elektrischen Kontakt mit einem ge- die
genannten Isollerhlisen so angeord-  20  meinsamen Anschlull absteht, der
am genannten net sind, dag sle mit der genannten Unterteilung  Sockel (10)
vorgesehen Ist; und zusammenwirken, um des genannte Spulenfach
die genannte gemeinsame Kontaktlasche elektrisch gegenuberdem Schalterfach
zu Isolie-   (85) sich einstfckig vom genannten bewegilchen ren.
Kontakt (84) Ober einen eingeschnfrten Strelfen 25     (87) erstreckt, der
elne Torsionsfeder bildet, die 3. Polarisiertes, elektromagnetisches
Relsis, wle     den Ankerblock (70) zu einer Neutrallage hin zwi-
ausgefihrt In Anspruch 1, worin der genannte      schen der genannten
ersten und zweiten Lage Permanentmagnet (90) ein linglicher Stabma-
belastet. gnet ist, der sich zwischen den genannten Pol- schenkeln (51, 52)
lfings des genannten Ankers  30 (80) in dicht benachbarter Zuordnung hierzu
er-  Revendlcatlons streckt; und der genannte Permanentmagnet (90) so
1. Relais electromagn6tique polaris6 comportant: magnetisbert Ist, dalB er
Endpole mit derselben      - un socle (10) 6quip6 d'un jeu de contacts
Polaritat an den LAngsenden und einen Mitteipol  35    fixes (40, 41, 42),
mitderentgegengesetzten Polarititan einemrAb-        - un bloc
d'6eectro-aimant (50) comportant schnitt mitten zwischen den genannten
Langsen-         une culasse g6n6ralement en forme de U den aufweist, so
daB die genannten Polschenkel         avec une paire de pattes polaires
opposees (51, 52) auf dieselbe Polaritt wle die genannten       (51,52)
reli6es par un noyau central (53), et Endpole polarisiert werden, wahrend
der Anker  40      un bobinage d'excitation (61, 62) enroule (80) auf
dieselbe Polaritat wib der genannte Mit-      autourdu noyau central (53),
ce bloc d'6lec- telpol magnetisiert wird.
tro-aimant (50) etant monte dans le socle (10) avec les pattes polaires
(51, 52) repo- 4. Polarislertes, elektromagnetisches Relals, wie
sent sur la partle de fond du sode (10), ausgeffhrt in Anspruch 3, worin
die obere Flache   45  - un bloc d'armnature (70) ayant une armature des
genannten Permanentmagneten (90), die              allong6e (80) enjambant
lea pattes polaires dem genannten Anker (80) zugewandt !st, so ge-
oppos6es (51, 52), ce bloc d'armature (70) neigt ist, daB die geneigte
Anker-Oberflache in        etant supporte de maniere pivotante pour elner
Im wesentlichen parallelen Zuordnung zu          un mouvernent entre une
premiere et une einem entsprechenden Abschnitt des genannten   5o
seconde positions autour d'un axe de pivo- Ankara (80) steht, wenn der
genannte Anker (80)        tement, Ie bloc d'armature (70) portant un sich
in irgendeiner der ersten oder zweiten Lage       contact mobile (83) pour
venlr selective- befindet.
ment en contact avec I'un des contacts fixes (40, 41, 42) en reponse au
mouve- 5. Polarislertes, eiektromagnetisches Relais, wie  55     mentde
l'armature (80) entre la premlre et ausgefuhrt In Anspruch 1, worin die
genannben          la seconde positions, gegenfiberliegenden Polschenkel
(51, 52) durch       - un aimant permanent (90) accouplant ma- eine
Flufplatte (95) Oberbrfdckt sind, die sich im     gn6tlquement I'armature
(80) aux pattes 8 IIIII 1111111 111111  I 1S    15                 EP 0 390
372 B1                 18 polaires (51, 52) de fagon que le bloc d'ar-
tis6es avec la mAme polarite quo lea poles d'ex- mature (70) r6ponde A une
polarlt6 donnee    tr6mite alors quo l'armature (80) eat magn6tise d'une
tension appliquee au bobinage d'ex-    avec la meme polarite quo le p6le
central. citation (61, 62) pour se deplacer de la pre- minre position vers
la secondo position,  5   4. Relais dlectromagndtique polarise selon la re-



caracterise en ce quo:                            vendicathon 3,
caracterise en ce quo la surface - I'almant permanent (90) est monte dans
le    superieure de I'almant permanent (90) qul se fond du sod. (10) de
manlere A etre recu     trouve en vis-A-vis de l'armature (80) est indcin6o
dans le plan des pattes polaires (51, 52),   de sorta quo la surface
d'armature incinie est - Is bloc d'armature (70) eat disposA au-des-  io
dans une relation substantiellement parallble A la sus de l'aimant
permanent (90),              partle correspondantb de l'armature (80)
lorsque - I'axo de pivotement s'etend horizontale-     cette armature (80)
se trouve dans l'une ou I'au- ment dans une relation generalement per-
tre de la premlire ou de la seconde positions. pendiculaire au noyau
central (53), et - lea pattes polaires (51, 52) s'tendent A   i5  5. Relais
electromagnetique polarls6 selon la re- partir du noyau central (53) A
travers des   vendlcation 1, caracteris6 en ce quo lea pattbs segments
Inclines (55) de maniure A etre     polalres opposees (51, 52) sont
enjambees par decalees vers le bas A partir du noyau cen-  une plaque de
flux (95) s'etendant substantielle- tral (53) on formant ainal un espace
suffi-  menten paralleleavec l'armature (80), etl'aimant sant au-dessus des
pattes polalres (51,52)  20  permanent (90) eat malntbnu sur la plaque
deflux pour recevoir le bloc d'armature (70) dans   (95) dans une position
voisine de la partle centra- Ia hauteur du bloc d'electro-almant (50).
le de l'armature (80) de maniere a magnetiser la plaque de flux (95) et
l'armature (80) avec des 2. Relals electromagnetique polarise selon la re-
polarites opposees, on magnetisant ainsi les pat- vendication 1, caractrise
on ce que l'interieurdu   25  tea polaires (51, 52) avec la polarite
opposee A socde (10) est divis6 horizontalement en un       cello de
l'armature (80). compartiment de bobine et un compartiment d'in- terruptsur
par une cloison de separatlon our le  6. Relais electromagnitique polarise
selon la re- fond du socde (10), Is compartimentde bobine re-  vendicatlon
1, caracterise en ce que Is bloc d'ar- cevant le bloc d'6lectro-almant (50)
sauf lea pat-  3o  mature (70) comporte un axe de pivotement (72) tea
polaires (51, 52), lo compartiment d'interrup-  qul sat monte en rotation
dans le socle (10) pour tour recevant l'almant permanent (90) en mime
constituer l'axe de pivotoment on Incluant un plot temps quo le bloc
d'armature (70) et etant equipe  de contact commun (85) s'btbndant pour
former des contacts fixes (40, 41, 42);                  un contact
6lectrique avec une borne commune le bloc d'electro-aimant (50) comports
une bobi-  3S  prevue sur e socie (10); no d'enroulement (60) en materiau
electrique-     le plot de contact commun (85) s'endant Iui-mb- ment
Isolant qui recouvre la culasse sauf lea pat-  me solidalrement A partir du
contact mobile (84) tea polalres (51, 52) pour former un manchon      A
travers une bande retrcie (87) qui constitue un d'isolatlon (69) autour de
la connexion entre le  ressort de torsion poussant le bloc d'armature noyau
central de la culasse et chacune des pat-  40  (70) vers une position
neutre entre la premlere et tes polaires (51, 52); et
la seconde positions. les manchons d'isolatlon sont positionnies de manlere
A cooperer avec la clolson de separation pour isoler electriquement Is
compartiment de bobine du compartment d'interrupteur.    45 3. Relais
6lectromagnitique polarise selon la re- vendication 1, caracterise en ce
quo l'aimant per- manent (90) eat une barre aimantee allongie s'endant
entre lea pattes polalres (51, 52) le  50 long de l'armature (80) et dans
son volsinage Im- mediat; et I'aimant permanent (90) eat magnetise pour
avoir des extremites polaires de mime polarite A sea extremites
longitudinales et avoir un pole central  5S de polarite opposee dana une
position intermm- diaire entre lea extrimntia longitudinales, de fa- gon
quo lea pattes polaires (51, 52) sont magne- B I   111 Ilill III  IDIDI
IIDlf    


