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(54) DIRECT CURRENT RELAY

(57) A DC relay includes a pair of fixed contacts fix-
edly installed on one side of a frame, a movable contact
movably installed below the pair of fixed contacts and
brought into contact with the pair of fixed contacts or sep-
arated therefrom, an insulating plate installed below the
movable contact (12), a contact spring provided between
the movable contact and the insulating plate, a plate in-
stalled below the insulating plate (25) and having a

through hole formed in a central portion thereof, a fixed
core (40) inserted from above the plate (20) through the
through hole (21) and having a shaft hole formed at the
center thereof, an anti-noise pad provided between the
fixed core and the insulating plate, a movable core in-
stalled to be linearly movable below the fixed core, and
a shaft installed to penetrate through the through hole.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present disclosure relates to a direct cur-
rent (DC) relay, and particularly, to a DC relay in which
an impact generated between a fixed cord and a movable
core during an ON operation is alleviated to reduce noise
generation.

2. Background of the Invention

[0002] In general, a DC relay or a magnetic switch, a
sort of an electric circuit switchgear transmitting a me-
chanical driving force and a current signal using a prin-
ciple of an electromagnet, is installed in various industrial
facilities, machines, vehicles, and the like.
[0003] In particular, electric vehicles such as hybrid ve-
hicles, fuel cell vehicles, golf carts, and electronic forklifts,
and the like have an electric vehicle relay for supplying
power of a battery to a power generating device and an
electric device part or cutting off power supply thereto,
and the electric vehicle relay is one of key components
in electric vehicles.
[0004] FIGS. 1 and 2 are vertical cross-sectional views
of a related art DC relay. FIG. 1 illustrates a breaking
state (OFF state) and FIG. 2 is a conducted state (ON
state).
[0005] A configuration of the related art DC relay in-
cludes a fixed contact 2 fixed to and installed on an upper
portion of an arc chamber 1, a movable contact 3 installed
to be linearly movable within the arc chamber 1 so as to
be brought into contact with or separated from the fixed
contact 2, an actuator A installed below the arc chamber
1 and linearly operating the movable contact 3, and a
contact spring 4 for securing contact force of the movable
contact 3.
[0006] The actuator A includes a coil 5 generating a
magnetic field when external power is input, a fixed core
6 fixed to and installed within the coil 5, a movable core
7 installed to make a linear movement below the fixed
core 6, a shaft 8 fixedly coupled to the movable core 7
and slidably coupled to the movable contact 3 in an upper
end thereof, and a return spring 9 installed between the
fixed core 6 and the movable core 7 and returning the
movable core 7 in a direction away from the fixed core
6. Here, the shaft 8 is guided to be slidably movable
through a shaft hole formed in a central portion of the
fixed core 6.
[0007] An operation of the related art DC relay is as
follows. First, an ON operation of the related art DC relay
is as follows. When a current flows to the coil 5 during a
breaking state, a magnetic field is formed around the coil
5 and the fixed core 6 is magnetized in the magnetic field.
The movable core 7, compressing the return spring 9, is
lifted by a magnetic attractive force of the fixed core 6.

In addition, as the shaft 8 coupled to the movable core
7, while compressing the contact spring 4, is lifted to push
up the movable contact 3 to contact the fixed contact 2,
whereby a main circuit is conducted. That is, the DC relay
is conducted.
[0008] Here, as the movable core 7 and the fixed core
6 collide, noise is generated.
[0009] Thus, emotional quality is degraded due to
noise generated as the movable core 7 and the fixed core
6 collide during the ON operation.

SUMMARY OF THE INVENTION

[0010] Therefore, an aspect of the detailed description
is to provide a direct current (DC) relay in which noise is
reduced by alleviating an impact generated between a
fixed core and a movable core during an ON operation.
[0011] To achieve these and other advantages and in
accordance with the purpose of this specification, as em-
bodied and broadly described herein, a DC relay includ-
ing: a pair of fixed contacts fixedly installed on one side
of a frame; a movable contact movably installed below
the pair of fixed contacts and brought into contact with
the pair of fixed contacts or separated therefrom; an in-
sulating plate installed below the movable contact 12; a
contact spring provided between the movable contact
and the insulating plate; a plate installed below the insu-
lating plate 25 and having a through hole formed in a
central portion thereof; a fixed core 40 inserted from
above the plate 20 through the through hole 21 and hav-
ing a shaft hole formed at the center thereof; an anti-
noise pad provided between the fixed core and the insu-
lating plate; a movable core installed to be linearly mov-
able below the fixed core; and a shaft installed to pene-
trate through the through hole and having an upper end
fixed to the movable contact and a lower end coupled to
the movable core.
[0012] An upper surface of the fixed core may have a
flange portion.
[0013] An installation recess allowing the anti-noise
pad to be partially inserted therein may be formed below
the insulating plate.
[0014] A height of the anti-noise pad may be formed
to be longer than a depth of the installation recess.
[0015] The anti-noise pad may be formed to have an
area larger than an upper surface of the fixed core.
[0016] A plurality of circumferential recesses may be
provided on the upper surface of the fixed core.
[0017] The anti-noise pad may cover the flange por-
tion.
[0018] According to the DC relay according to an em-
bodiment of the present disclosure, since the fixed core
is inserted from above the plate so as to be installed and
secures a gap allowing an upward movement, an impact
with respect to the movable core may be alleviated during
an ON operation, reducing noise.
[0019] Further scope of applicability of the present ap-
plication will become more apparent from the detailed
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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 various
changes and modifications within the scope of the inven-
tion will become apparent to those skilled in the art from
the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] 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-
cation, illustrate exemplary embodiments and together
with the description serve to explain the principles of the
invention.
[0021] In the drawings:

FIGS. 1 and 2 are views illustrating a structure of a
DC relay according to the related art, in which FIG.
1 illustrates an OFF state and FIG. 2 illustrates an
ON state.
FIGS. 3 and 4 are views illustrating a structure of a
DC relay according to an embodiment of the present
disclosure, in which FIG. 3 illustrates an OFF state
and FIG. 4 illustrates an ON state.
FIG. 5 is a partially detailed view of FIG. 4.
FIGS. 6 to 8 are partial cross-sectional views of a
DC relay according to another embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Hereinafter, a preferred embodiment of a man-
ual charging apparatus of a vacuum interrupter in accord-
ance with an embodiment of the present invention will
now be described in detail with reference to the accom-
panying drawings.
[0023] FIGS. 3 and 4 are views illustrating a structure
of a DC relay according to an embodiment of the present
disclosure, in which FIG. 3 illustrates an OFF state and
FIG. 4 illustrates an ON state. Hereinafter, a relay ac-
cording to embodiments of the present disclosure will be
described in detail with reference to the accompanying
drawings.
[0024] A DC relay according to an embodiment of the
present disclosure includes a pair of fixed contacts 11
installed on one side of a frame; a movable contact 12
installed to be linearly movable below the pair of fixed
contacts 11 and brought into contact with the pair of fixed
contacts 11 or separated therefrom; an insulating plate
25 installed below the movable contact 12; a contact
spring 30 provided between the movable contact 12 and
the insulating plate 25; a plate 20 installed below the in-
sulating plate 25 and having a though hole 21 formed in
a central portion thereof; a fixed core 40 inserted from
an upper portion of the plate 20 through the through hole
21 so as to be installed and having a shaft hole 42 formed

at the center thereof; an anti-noise pad 35 provided be-
tween the fixed core 40 and the insulating plate 25; a
movable core 45 installed to be linearly movable below
the fixed core 40; and a shaft 50 installed to penetrate
through the through hole 21 and having an upper end
fixed to the movable contact 12 and a lower end coupled
to the movable core 45.
[0025] Although not shown, the frame may be formed
as a box-shaped case in which the components illustrat-
ed in FIG. 3 are installed and supported. The frame may
include an upper frame and a lower frame.
[0026] The arc chamber 10 has a box shape with an
open lower side and is installed on an upper side within
the DC relay. The arc chamber 10 is formed of a material
having excellent insulating properties, pressure resisting
quality, and heat resistance to be able to extinguish an
arc generated in a contact part when a breaking operation
is performed.
[0027] The fixed contact 11 is provide das a pair and
fixedly installed in the frame (not shown) and the arc
chamber 10. Among the pair of fixed contacts 11, any
one may be connected to a power source side and the
other may be connected to a load side.
[0028] The movable contact 12 has a plate shape with
a predetermined length, and is installed below the pair
of fixed contacts 11. The movable contact 12 may be
linearly moved up and down by the actuator 60 installed
on a lower side within the relay and may be brought into
contact with or separated from the fixed contact 11.
[0029] The actuator 60 may include a yoke 61 having
a U shape and forming a magnetic circuit, a coil 63 wound
around a bobbin 62 installed within the yoke 61 and gen-
erating a magnetic field upon receiving external power,
a fixed core 40 fixedly installed within the coil 63 and
magnetized by a magnetic field generated by the coil 63
to generate magnetic attractive force, a movable core 40
installed to be linearly movable below the fixed core 40
and brought into contact with the fixed core 40 or sepa-
rated from the fixed core 40 by a magnetic attractive force
of the fixed core 40, a shaft 50 coupled to the movable
core 45 in a lower end thereof and slidably penetrating
through and inserted into the movable contact 12 in an
upper end thereof; and a return spring 44 installed be-
tween the fixed core 40 and the movable core 45 and
returning the movable core 45 downwardly.
[0030] A plate 20 is provided between the actuator 60
and the arc chamber 10. The plate 20 may be coupled
to an upper portion of the yoke 61. The plate 20 may be
formed of a magnetic substance to form a magnetic path
and may also serve as a support plate on which the arc
chamber 10 nd the lower actuator 60 may be installed.
[0031] A sealing member may be provided between
the plate 20 and the arc chamber 10. That is, a sealing
cover member 15 may be provided along a lower circum-
ference of the arc chamber 10.
[0032] The contact spring 30 is provided between the
movable contact 12 and the plate 20. The contact spring
30 is provided to support the movable contact 12 and
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provide contact force to the movable contact 12 at the
time of conduction. The contact spring 30 may be con-
figured as a compression coil spring.
[0033] An insulating plate 25 may be provided between
the arc chamber 10 and the plate 20 in order to guarantee
insulating performance. The insulating plate 25 may cov-
er a lower surface of the arc chamber 25 and may be
installed to be spaced apart from the plate 20 at a pre-
determined distance. When the insulating plate 25 is pro-
vided, the contact spring 30 may be installed between
the insulating plate 25 and the movable contact 12. An
installation recess 26 may be formed under the insulating
plate 25 to allow an anti-noise pad 35 to be inserted there-
in. The anti-noise pad 35 may be installed into the instal-
lation recess 26 to alleviate an impact of the fixed core 40.
[0034] The fixed core 40 may be installed in a manner
of being inserted into the plate 20 from above. In the
related art, the fixed core is installed to a lower portion
of the plate through welding, or the like, and thus, when
an impact occurs with respect to the movable core, noise
is generated. Thus, in order to reduce this, the fixed core
40 is installed in an insertion manner in a upper portion
of the plate 20 so as to be moved upwardly.
[0035] In an embodiment enabling the fixed core 40 to
move, a protrusion portion 21 a is provided in the through
hole 21 of the plate 20, and a flange portion 41 which
may be mounted on the protrusion portion 21 a is formed
in an upper portion of the fixed core 40, so that the flange
portion 41 is installed to be mounted on the protrusion
portion 21 a. That is, the fixed core 40 may be movably
mounted on an upper portion of the plate 20. Accordingly,
when an impact is applied due to the movable core 45,
the fixed core 40 may be slightly moved upwardly, reduc-
ing the impact and noise.
[0036] Unlike the related art in which the fixed core 40
is welded to a lower portion of the plate 20, the fixed core
40 is installed to be movable upwardly, and thus, an im-
pact that may be generated during an ON operation may
be reduced.
[0037] The anti-noise pad 35 is provided between the
insulating plate 25 and the plate 20 in order to reduce
noise generated between the fixed core 40 and the mov-
able core 45 during an ON operation. The anti-noise pad
35 may be installed in an upper portion of the plate 20.
Since the anti-noise pad 35 is provided on the fixed core
40, when the fixed core 40 moves upwardly, impact is
absorbed by the anti-noise pad 35, reducing noise. With
reference to FIG. 5, a state in which, during an ON op-
eration, the fixed core 40 is slightly separated from the
plate 20 to compress the anti-noise pad 35.
[0038] The anti-noise pad 35 may be formed of a ma-
terial such as rubber, a soft synthetic resin, and the like.
The anti-noise pad 35 may be formed of a material ap-
propriate for absorbing noise or an impact.
[0039] Also, the anti-noise pad 35 may be inserted and
installed in the installation recess 26 of the insulating
plate 25. Here, a height of the anti-noise pad 35 may be
formed to be longer (greater) than a depth of the instal-

lation recess 26. Thus, the anti-noise pad 35 may be
installed in a compressed manner between the insulating
plate 25 and the fixed core 40 to stably press the fixed
core 40.
[0040] Also, a width (diameter) of the anti-noise pad
35 may be formed to be larger (greater) than a width
(diameter) of the flange portion 41 of the fixed core 40.
Thus, an impact of the fixed core 40 may be entirely ab-
sorbed.
[0041] The shaft 50 is installed to penetrate through
the through hole 21, and an upper end thereof is fixed to
the movable contact 12. A lower end portion of the shaft
50 is fixedly coupled to the movable core 45 and moved
together according to movement of the movable core 45.
The shaft 50 is slidably inserted through the fixed core
40, the anti-noise pad 35, and the insulating plate 25 so
as to be installed and fixed to the movable contact 12. A
protrusion portion 51 is formed in a portion of the shaft
50 and the contact spring 30 is installed thereon.
[0042] An elastic member 55 may be provided under
the protrusion portion 51. An impact at the time of an OFF
operation may be absorbed by the elastic member.
[0043] In order to help the movable core 45 return, the
return spring 44 is provided. The return spring 44 may
be configured as a compression coil spring. A lower end
of the return spring 44 may be fixed to a spring recess
formed in an upper portion of the movable core 45, and
an upper end of the return spring 44 may be fixed to a
spring recess (not shown0 formed in a lower portion of
the fixed core 40. In another embodiment of installation
of the return spring 44, the return spring 44 may be in-
stalled to penetrate through the shaft hole 42 of the fixed
core 40 such that an upper end thereof is fixed to the
anti-noise pad 35.
[0044] Here, a spring constant of the return spring 44
may be set to be greater than a spring constant of the
contact spring 30. Thus, at the time of an OFF operation,
the shaft 50 may be lowered rapidly due to a restoring
force of the return spring 44.
[0045] An operation of the DC relay according to an
embodiment of the present disclosure will be described.
[0046] First, an ON operation will be briefly described
with reference to FIGS. 3 and 4. When external power is
input in an OFF state as illustrated in FIG. 3, a magnetic
field is generated around the coil 63 and the fixed core
40 is magnetized. The movable core 45 is attracted to
collide with the fixed core 40 by a magnetic attractive
force. Here, an impact generated as the movable core
45 is brought into contact with the fixed core 40 is partially
absorbed in a process in which the fixed core 40 is lifted
by a predetermined distance, while compressing the anti-
noise pad 35, so as to be reduced, and thus, noise is
also reduced (please refer to FIG. 5).
[0047] FIG. 6 illustrates a DC relay according to anoth-
er embodiment of the present disclosure. In this embod-
iment, a step hole 127 is formed at a central portion of
the insulating plate 25. The protrusion portion 51 of the
shaft 50 is placed in an upper portion of the step hole
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127. An anti-noise pad 135 is installed within the step
hole 127.
[0048] The anti-noise pad 135 has a flange shape and
the protrusion portion 51 of the shaft 50 is placed on an
upper surface of the anti-noise pad 135 and a lower sur-
face of the anti-noise pad 135 is in contact with an upper
surface of the fixed core 140. Meanwhile, the anti-noise
pad 135 may be formed of dual materials. That is, an
upper portion 135a of the anti-noise pad 135 may be
formed of hard rubber and a lower portion 135b of the
anti-noise pad 135 may be formed of soft rubber. In this
manner, the anti-noise pad 135 may have both rigidity
and elasticity.
[0049] A flange portion 141 may be formed on an upper
portion of the fixed core 140, and an insertion recess 142
may be formed in an upper central portion of the fixed
core 140 to allow a portion of the anti-noise pad 135 to
be insertedly installed therein.
[0050] FIG. 7 illustrates a DC relay according to anoth-
er embodiment of the present disclosure. In this embod-
iment, a plurality of circumferential grooves 241 in such
a form of annual rings are formed on an upper surface
eof the fixed core 240. Thus, the area of the upper surface
of the fixed core 240 is increased. Thus, a contact area
with the anti-noise pad 235 is increased to advanta-
geously absorb noise. Here, reference numeral 242 is a
shaft hole.
[0051] FIG. 8 illustrates a DC relay according to anoth-
er embodiment of the present disclosure. In this embod-
iment, a diameter of an installation recess 326 of an in-
sulating plate 325 and a diameter of a through hole 321
of a plate 320 may be equal. Also, an anti-noise pad 335
may be provided in a form of covering the flange portion
41 of the fixed core 40. Thus, impact absorption and vi-
bration absorption may be facilitated.
[0052] As described above, according to an embodi-
ment of the present disclosure, since the fixed core is
inserted from above the plate so as to be installed and
secures a gap allowing an upward movement, an impact
with respect to the movable core may be alleviated during
an ON operation, reducing noise.
[0053] The foregoing embodiments and advantages
are merely exemplary and are not to be considered as
limiting the present disclosure. The present teachings
can be readily applied to other types of apparatuses. This
description is intended to be illustrative, and not to limit
the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.
The features, structures, methods, and other character-
istics of the exemplary embodiments described herein
may be combined in various ways to obtain additional
and/or alternative exemplary embodiments.
[0054] As the present features may be embodied in
several forms without departing from the characteristics
thereof, it should also be understood that the above-de-
scribed embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified,
but rather should be considered broadly within its scope

as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

Claims

1. A DC relay including a pair of fixed contacts (11)
fixedly installed on one side of a frame, a movable
contact (12) movably installed below the pair of fixed
contacts (11) and brought into contact with the pair
of fixed contacts (11) or separated therefrom, an in-
sulating plate (25) installed below the movable con-
tact (12), and a contact spring (30) provided between
the movable contact (12) and the insulating plate
(25), characterized in that the DC relay comprising:

a plate (20) installed below the insulating plate
(25) and having a through hole (21) formed in a
central portion thereof;
a fixed core (40) inserted from above the plate
(20) through the through hole (21) and having a
shaft hole (42) formed at the center thereof;
an anti-noise pad (35) provided between the
fixed core (40) and the insulating plate (25);
a movable core (45) installed to be linearly mov-
able below the fixed core (40); and
a shaft (50) installed to penetrate through the
through hole (21) and having an upper end fixed
to the movable contact (12) and a lower end cou-
pled to the movable core (45).

2. The DC relay of claim 1, wherein an upper surface
of the fixed core (40) has a flange portion (41).

3. The DC relay of claim 1, wherein an installation re-
cess (26) allowing the anti-noise pad (35) to be par-
tially inserted therein is formed below the insulating
plate (25).

4. The DC relay of claim 3, wherein a height of the anti-
noise pad (35) is formed to be longer than a depth
of the installation recess (26).

5. The DC relay of claim 1, wherein the anti-noise pad
(35) is formed to have an area larger than an upper
surface of the fixed core (40).

6. The DC relay of claim 1, wherein a plurality of cir-
cumferential recesses (241) are provided on the up-
per surface of the fixed core (40).

7. The DC relay of claim 2, wherein the anti-noise pad
(35) covers the flange portion (41).
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