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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This specification relates to a noise decreasing
type electromagnetic switch capable of noise generated
between a stationary core and a movable core.

2. Background of the Invention

[0002] In general, an electromagnetic switch is located
between a battery and a direct current (DC) power con-
verter of an electric vehicle, such as a hybrid car, a fuel
cell car, an electric golf cart, an electric folklift truck and
the like, and serves to supply power of the battery to the
power converter, and supply power generated from a
power generator to the battery.
[0003] The electromagnetic switch includes a coil
which is excited (magnetized) or demagnetized accord-
ing to whether or not a control current flows, a yoke in-
stalled adjacent to the coil to define (form) a magnetic
path adjacent to the coil, a metal plate installed to face
the yoke and defining the magnetic path adjacent to the
coil together with the yoke, a stationary core fixed to the
metal plate, a movable core installed to face the station-
ary core, and movably installed to contact the stationary
core when the coil is excited and to be separated from
the stationary core when the coil is demagnetized, a shaft
having one end portion coupled to the movable core and
movable together with the movable core, and a return
spring located between the stationary core and the mov-
able core and having a larger elastic force than contact
pressure of a contact spring such that the movable core
is separated from the stationary core.
[0004] In the structure of the related art electromag-
netic switch, when a magnetic field is formed in response
to power being applied to the coil, the movable core is
attracted toward the stationary core, and an upper con-
ductive portion is run by the shaft connected to the mov-
able core. However, impact noise is generated while the
movable core contacts the stationary core, thereby caus-
ing degradation of a perceived quality of a product.
[0005] Document EP 1 953 784 discloses a device ac-
cording to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0006] Therefore, an aspect of the detailed description
is to provide a noise decreasing type electromagnetic
switch, capable of decreasing impact noise between
movable and stationary cores, which may occur when
those cores contact each other, by virtue of installation
of a buffer therebetween, and making the movable and
stationary cores closely adhered to each other without
an air gap therebetween upon completion of the final op-
eration.

[0007] To achieve these and other advantages and in
accordance with the purpose of this specification, as em-
bodied and broadly described herein, a noise decreasing
type electromagnetic switch may include a stationary
core, a movable core alternatively contactable with the
stationary core, a return spring disposed between the
movable core and the stationary core to apply an elastic
force such that the movable core is separated from the
stationary core, a shaft connected to the movable core
to be movable together with the movable core, a movable
contact point coupled to the shaft to be movable together
with the shaft, a stationary contact point fixed to face the
movable contact point and contactable  with or separated
from the movable contact point such that an electric cir-
cuit is closed or open, and a contact spring configured
to elastically support the movable contact point to contact
the stationary contact point, wherein a buffer is disposed
between an end of the stationary core and an end of the
movable core facing the end of the stationary core to
allow the movable core to be elastically supported with
respect to the stationary core.
[0008] In accordance with another exemplary embod-
iment, there is provided a noise decreasing type electro-
magnetic switch including a stationary core, a movable
core alternatively contactable with the stationary core, a
return spring disposed between the movable core and
the stationary core to apply an elastic force such that the
movable core is separated from the stationary core, a
shaft connected to the movable core to be movable to-
gether with the movable core, a movable contact point
coupled to the shaft to be movable together with the shaft,
a stationary contact point fixed to face the movable con-
tact point and contactable with or separated from the
movable contact point such that an electric circuit is
closed or open, and a contact spring configured to elas-
tically support the movable contact point to contact the
stationary contact point, wherein a stepped concave por-
tion is formed at an outer circumferential surface of at
least one of an end of the stationary core and an end of
the movable core facing the end of the stationary core,
wherein a buffer in an annular shape having flexibility in
a motion direction of the movable core is coupled to the
concave portion.
[0009] Further scope of applicability of the present ap-
plication will become more apparent from the detailed
description given hereinafter. However, it should be un-
derstood that the detailed description and specific exam-
ples, while indicating preferred embodiments of the in-
vention, are given by way of illustration only, since  var-
ious changes and modifications within the spirit and
scope of the invention will become apparent to those
skilled in the art from the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
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cation, illustrate exemplary embodiments and together
with the description serve to explain the principles of the
invention.
[0011] In the drawings:

FIG. 1 is a sectional view showing an open state of
a noise decreasing type electromagnetic switch in
accordance with one exemplary embodiment;
FIG. 2 is a sectional view showing a closed state of
the noise decreasing type switch;
FIG. 3 is a side view showing a stationary core and
a movable core in accordance with the one exem-
plary embodiment;
FIG. 4 is a perspective view of a buffer in accordance
with the one exemplary embodiment; and
FIG. 5 is a side view showing a stationary core and
a movable core in accordance with another exem-
plary embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Description will now be given in detail of a noise
decreasing type electromagnetic switch according to the
exemplary embodiments, with reference  to the accom-
panying drawings. For the sake of brief description with
reference to the drawings, the same or equivalent com-
ponents will be provided with the same reference num-
bers, and description thereof will not be repeated.
[0013] FIG. 1 is a sectional view showing an open state
of a noise decreasing type switch in accordance with one
exemplary embodiment, FIG. 2 is a sectional view show-
ing a closed state of the noise decreasing type switch,
FIG. 3 is a side view showing a stationary core and a
movable core in accordance with the one exemplary em-
bodiment, and FIG. 4 is a perspective view of a buffer in
accordance with the one exemplary embodiment.
[0014] As shown in FIGS. 1 and 2, a noise decreasing
type electromagnetic switch 10 may include a driving unit
100, and a conducting unit 200 switched on or off with
respect to the exterior with moving up and down by the
driving unit 100. The conducting unit 200 may have a
contact-point switching structure which includes a sta-
tionary contact point 220 and a movable contact point
210 so as to allow switching with respect to an external
device connected to the electromagnetic switch 10.
[0015] The driving unit 100 may control contact or non-
contact between the contact points using an electric sig-
nal. The driving unit may include a coil 110 for generating
driving forces of the contact points by a magnetic force
generated by the electric signal, a yoke 120 installed ad-
jacent to the coil 110 to form a magnetic path adjacent
to the coil 110, a stationary core 140 fixed within the coil
110, and a movable core 150 disposed to face the sta-
tionary core 140.
[0016] A coil bobbin 180, on which the coil 110 is
wound, may be located between the coil 110 and the
stationary core 140 and the movable core 150. The sta-
tionary core 140 and the movable core 150 may be dis-

posed in a longitudinal  direction based on an axial di-
rection of the coil bobbin 180. The stationary core 140
and the movable core 150 may form a magnetic path,
through which magnetic flux generated by the coil 110
flows. The magnetic flux generated by the coil 110 may
make the movable core 150 moved up and down.
[0017] A core case 190 may be located between the
coil bobbin 180 and the stationary and movable cores
140 and 150. The core case 190 may be formed of a non-
magnetic material and be in a cylindrical shape having
an opening at a surface facing the conducting unit 200
and a bottom of an opposite surface blocked. That is, the
core case 190 may have a shape like a case for accom-
modation of the stationary core 140 and the movable
core 150 therein, and be formed in a cylindrical shape
with an inner diameter, which is approximately the same
as the outer diameter of each of the stationary core 140
and the movable core 150. The movable core 150 may
be movable in an axial direction of the core case 190.
[0018] The movable core 150 may be movable in the
range between a position of being contactable with the
stationary core 140 and an initial position where the mov-
able core 150 is separated from the bottom of the oppo-
site surface of the core case 190. The movable core 150
may be contactable with the stationary core 140 by a
contact spring 230 to be explained later and return to its
original position by a return spring 160 to be explained
later.
[0019] A through hole may be formed through central
portions of the stationary core 140 and the movable core
150 in an axial direction. A shaft 170 may be inserted
through the through hole so as to connect the driving unit
100 and the conducting unit 200 to each other. The shaft
170 may be coupled with the movable contact point 210
at its upper end and the movable core 150 at its lower
end so as  to transfer a longitudinal motion of the movable
core 150 to the movable contact point 210.
[0020] A cover 240 may be coupled to the driving unit
100 by being loaded on the driving unit 100. The cover
240 may be box-shaped with an open lower side. Termi-
nal holes (reference numeral not given) for insertion of
the stationary contact point 220 and a fixing terminal
therein may be formed at an upper portion of the cover
240.
[0021] The movable contact point 210 coupled to the
shaft 170 below the stationary contact point 220 may be
disposed within the cover 240. A space for performing
contact and separation between the stationary contact
point 220 and the movable contact point 210 for a switch-
ing operation may be present between the stationary con-
tact point 220 and the movable contact point 210 within
the cover 240.
[0022] The contact spring 230 may be disposed at a
lower side of the movable contact point 210. The contact
spring 230 may have an elastic force when the movable
contact point 210 contacts the stationary contact point
220. The contact spring 230 may allow the movable con-
tact point 210 to remain in the contact state with the sta-
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tionary contact point 220 by pressure more than a preset
level. Also, when the movable contact point 210 is sep-
arated from the stationary contact point 220, the contact
spring 230 may reduce a movement speed of each mov-
able core 150 and shaft 170. Consequently, when the
movable core 150 contacts the core case 190, an impact
may be relieved to minimize or prevent generation of
noise and vibration.
[0023] The movable contact point 210, which is mov-
able in response to movement of the shaft 170, may be
coupled to another end of the shaft 170, and  the station-
ary contact point 220 may be fixed above the movable
contact point 210 to face the movable contact point 210.
As the stationary contact point 220 contacts or is sepa-
rated from the movable contact point 210, an electric cir-
cuit is closed or open.
[0024] The contact spring 230 for providing an elastic
force to the movable contact point 210 to contact the
stationary contact point 220 may be installed at the lower
side of the movable contact point 210 at the periphery of
the shaft 170.
[0025] With the configuration of the electromagnetic
switch 10, when a magnetic field is formed in response
to power being applied to the coil 110, the movable core
150 is attracted toward the stationary core 140, the upper
conducting unit 200 is run by the shaft 170 connected to
the movable core 150. Here, the movable core 150 con-
tacts the stationary core 140, thereby generating impact
noise, which may lower a perceived quality of a product.
[0026] To address such problem, an elastic member
in form of a flat plate may be mounted between the mov-
able core and the stationary core so as to decrease noise
generated when the movable core contacts the stationary
core. However, when the elastic member in the form of
the flat plate is employed, noise may be decreased but
an air gap is generated between the stationary core and
the movable core in the operation-completed state, which
may result in a decrease of performance of an actuator
and an increase in power consumption.
[0027] Therefore, this exemplary embodiment aims to
closely adhering the stationary core and the movable
core without an air gap therebetween in the operation-
completed state as well as reducing impact and noise,
in a manner that the elastic member is pressed and trans-
formed when the movable core contacts the stationary
core.
[0028] To this end, the electromagnetic switch 10 may
have a structure that a buffer 300 in form of a bellows is
fixed to side walls of the stationary core 140 and the mov-
able core 150. For example, as shown in FIGS. 3 and 4,
concave portions 141 and 151 may be formed by being
concaved inwardly at respective outer side walls of a low-
er side of the stationary core 140 and an upper side of
the movable core 150, which are closely adhered to each
other, so as to form stepped portions 142 and 152. Ac-
cordingly, the buffer 300 may be fixedly inserted between
the stepped portions 142 and 152. Hence, the buffer 300
may be fixedly inserted into the concave portions 141

and 151 such that both end portions of the buffer 300
can be supported by the stepped portions 142 and 152.
[0029] The buffer 300 may have the form of the bellows
having consecutive folded (bent) portions alternately
folded (bent) in and out. Consequently, the buffer 300
may have a restoration force to be automatically unfolded
to its original state from a folded state caused by an ex-
ternal force when the external force is not applied any
more. Therefore, the bellows is pressed in a folding man-
ner when the movable core 150 contacts the stationary
core 140. When the movable core 150 is separated from
the stationary core 140, the folded bellows is unfolded
as much as the separated distance between the movable
core 150 and the stationary core 160 so as to be length-
ened. Such series of processes are repeated.
[0030] Hereinafter, description will be given of a buffer
according to another exemplary embodiment.
[0031] That is, the foregoing exemplary embodiment
illustrates that the buffer has the form like the bellows,
but this another exemplary embodiment, as shown in
FIG. 5, illustrates that the buffer 300 is implemented as
a compression coil spring. Here, stepped concave por-
tions 141 and 151 may be formed respectively at outer
circumferential surfaces that the stationary core 140 and
the movable core 150 face each other, and the buffer
300 may be inserted between the stepped concave por-
tions 141 and 151.
[0032] Even when the compression spring coil is used
as the buffer, the operational effect may be similar to or
the same as that obtained in the previous embodiment,
so detailed description thereof will be omitted. Although
not shown, the buffer may be formed of a flexible material
in an annular shape, which is flexible in a motion direction
of the movable core.
[0033] Meanwhile, in some cases, the concave portion
may be formed only at one of an end of the stationary
core or an end of the movable core. Here, the concave
portion may preferably be formed at the movable core
located relatively at a lower side.
[0034] Accordingly, when the movable core contacts
the stationary core, the buffer may be pressed and trans-
formed so as to reduce impact and noise. Also, in the
operation-completed state, the stationary core and the
movable core may be closely adhered to each other so
as to maintain the performance of an actuator.

Claims

1. A noise decreasing type electromagnetic switch
comprising:

a stationary core (140);
a movable core (150) alternatively contactable
with the stationary core (140);
a return spring (160) disposed between the mov-
able core (150) and the stationary core (140) to
apply an elastic force such that the movable core
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(150) is separated from the stationary core
(140);
a shaft (170) connected to the movable core
(150) to be movable together with the movable
core (150);
a movable contact point (210) coupled to the
shaft (170) to be movable together with the shaft
(170);
a stationary contact point (220) fixed to face the
movable contact point (210) and contactable
with or separated from the movable contact point
(210) such that an electric circuit is closed or
open; and
a contact spring (230) configured to elastically
support the movable contact point (210) to con-
tact the stationary contact point (220),
characterized in that a buffer (300) is disposed
between an end of the stationary core (140) and
an end of the movable core (150) facing the end
of the stationary core (140) to allow the movable
core (150) to be elastically supported with re-
spect to the stationary core (140).

2. The switch of claim 1, wherein the buffer (300) is
formed in an annular shape having flexibility in a mo-
tion direction of the movable core (150), one end of
the buffer (300) coupled to the end of the stationary
core (140) and another end thereof coupled to the
end of the movable core (150).

3. The switch of claim 1 or 2, wherein the buffer (300)
is formed in form of a bellows.

4. The switch of claim 1 or 2, wherein the buffer (300)
is implemented as a compression coil spring.

5. The switch of any of claims 1 to 4, wherein stepped
concave portions (141) and (151) are formed at an
outer circumferential surface of at least one of the
end of the stationary core (140) and the end of the
movable core (150) facing the end of the stationary
core (140), the buffer (300) being inserted between
the stepped concave portions.

6. The switch of any of claims 1 to 5, further comprising
a coil (110) excited or demagnetized according to
whether or not a control current flows.

7. The switch of claim 6, further comprising a yoke (120)
installed adjacent to the coil (110) to form a magnetic
path adjacent to the coil (110).

Patentansprüche

1. Elektromagnetischer Schalter eines geräuschredu-
zierenden Typs, aufweisend:

einen stationären Kern (140);
einen beweglichen Kern (150), der wahlweise
mit dem stationären Kern (140) in Kontakt bring-
bar ist;
eine Rückstellfeder (160), die zwischen dem be-
weglichen Kern (150) und dem stationären Kern
(140) angeordnet ist, um eine elastische Kraft
aufzubringen, sodass der bewegliche Kern
(150) von dem feststehenden Kern (140) ge-
trennt wird;
ein Schaft (170), der mit dem beweglichen Kern
(150) verbunden ist, um zusammen mit dem be-
weglichen Kern (150) beweglich zu sein;
einen beweglichen Kontaktpunkt (210), der mit
Schaft (170) verbunden ist, um zusammen mit
dem Schaft (170) beweglich zu sein;
einen stationären Kontaktpunkt (220), der befe-
stigt ist, um dem beweglichen Kontaktpunkt
(210) zugewandt zu sein und in Kontakt bringbar
mit oder trennbar von dem beweglichen Kon-
taktpunkt (210) ist, sodass ein Stromkreis ge-
schlossen oder geöffnet wird, und
eine Kontaktfeder (230), die aufgebaut ist, um
den bewegliche Kontaktpunkt (210) elastisch zu
halten, um mit dem stationären Kontaktpunkt
(220) in Kontakt zu kommen,
dadurch gekennzeichnet, dass ein Puffer
(300) zwischen einem Ende des stationären
Kerns (140) und einem Ende des beweglichen
Kerns (150), das dem Ende des stationären
Kerns (140) zugewandt ist, angeordnet ist, um
es dem beweglichen Kern (150) zu ermöglichen
bezüglich des feststehenden Kerns (140) ela-
stisch gehalten zu werden.

2. Schalter nach Anspruch 1, wobei der Puffer (300) in
einer ringförmigen Form ausgebildet ist, die in einer
Bewegungsrichtung des beweglichen Kerns (150)
Flexibilität aufweist, wobei ein Ende des Puffers
(300) mit dem Ende des  stationären Kerns (140)
verbunden ist und ein anderes Ende desselben mit
dem Ende des beweglichen Kerns (150) verbunden
ist.

3. Schalter nach Anspruch 1 oder 2, wobei der Puffer
(300) in Form eines Faltenbalges ausgebildet ist.

4. Schalter nach Anspruch 1 oder 2, wobei der Puffer
(300) als Schraubendruckfeder eingebaut ist.

5. Schalter nach einem der Ansprüche 1 bis 4, wobei
abgestufte konkave Abschnitte (141) und (151) an
einer äußeren Umfangsfläche zumindest des Endes
des stationären Kerns (140) und/oder des Endes des
beweglichen Kerns (150), das dem Ende des statio-
nären Kerns (140) zugewandt ist, ausgebildet sind,
wobei
der Puffer (300) zwischen den abgestuften konka-
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ven Abschnitten eingebracht ist.

6. Schalter nach einem der Ansprüche 1 bis 5, ferner
mit einer Spule (110), die abhängig davon ob ein
Strom fließt oder nicht, erregt oder entmagnetisiert
ist.

7. Schalter nach Anspruch 6, ferner mit einem Joch
(120), das angrenzend an die Spule (110) installiert
ist, um einen an die Spule (110) angrenzenden ma-
gnetischen Weg auszubilden.

Revendications

1. Commutateur électromagnétique de type à diminu-
tion de bruit comprenant :

un noyau fixe (140) ;
un noyau mobile (150) pouvant, en variante, en-
trer en contact avec le noyau fixe (140) ;
un ressort de rappel (160) disposé entre le
noyau mobile (150) et le noyau fixe (140) pour
appliquer une force élastique de sorte que le
noyau mobile (150) soit séparé du noyau fixe
(140) ;
un arbre (170) relié au noyau mobile (150) pour
être mobile conjointement avec le noyau mobile
(150) ;
un point de contact mobile (210) couplé à l’arbre
(170) pour être mobile conjointement avec l’ar-
bre (170) ;
un point de contact fixe (220) fixé de façon à
faire face au point de contact mobile (210) et
pouvant entrer en contact avec le point de con-
tact mobile (210) ou séparé de celui-ci de sorte
qu’un circuit électrique soit ouvert ou fermé ; et
un ressort de contact (230) configuré pour sup-
porter de manière élastique le point de contact
mobile (210) de manière à entrer en contact
avec le point de contact fixe (220),
caractérisé en ce qu’un amortisseur (300) est
disposé entre une extrémité du noyau fixe (140)
et une extrémité du noyau mobile (150) faisant
face à l’extrémité du noyau fixe (140) pour per-
mettre au noyau mobile (150) d’être supporté
de manière élastique par rapport au noyau fixe
(140).

2. Commutateur de la revendication 1, dans lequel
l’amortisseur (300) est formé sous une forme annu-
laire ayant une certaine flexibilité dans une direction
de mouvement du noyau mobile (150), une extrémité
de l’amortisseur (300) étant couplée à l’extrémité du
noyau fixe (140) et une autre extrémité de celui-ci
étant couplée à l’extrémité du noyau mobile (150).

3. Commutateur de la revendication 1 ou 2, dans lequel

l’amortisseur (300) est formé sous la forme d’un
soufflet.

4. Commutateur de la revendication 1 ou 2, dans lequel
l’amortisseur (300) est mis en oeuvre en tant que
ressort hélicoïdal de compression.

5. Commutateur de l’une des revendications 1 à 4,
dans lequel des parties concaves étagées (141) et
(151) sont formées au niveau d’une surface circon-
férentielle extérieure d’au moins l’une de l’extrémité
du noyau fixe (140) et de l’extrémité du noyau mobile
(150) faisant face à l’extrémité du noyau fixe (140),
l’amortisseur (300) étant inséré entre les parties con-
caves étagées.

6. Commutateur de l’une des revendications 1 à 5,
comprenant en outre une bobine (110) excitée ou
démagnétisée selon qu’un courant de commande
circule ou non.

7. Commutateur de la revendication 6, comprenant en
outre une culasse (120) installée de manière adja-
cente à la bobine (110) pour former un chemin ma-
gnétique adjacent à la bobine (110).
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