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(54) Electromagnetic relay

(57)  An electromagnetic relay (1) includes a slide
switch (2). The slide switch (2) includes a cover (70), and
a slide lever (80) and an elastic test button (90) each
housed in the cover (70). The cover (70) has an operation
hole (71) formed in an opposite surface to one surface
of a case (40). The operation hole (71) allows the sliding
operation of the slide lever (80). The slide lever (80) is

disposed to block the operation hole (71). The elastic test
button (90) presses the slide lever (80) to bring the slide
lever (80) into press contact with a ceiling surface (70b)
of the cover (70). The slide switch (2) of the electromag-
netic relay (1) inhibits the entry of foreign matters into the
case (40), and prevents a contact failure or an actuation
failure.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is based on Japanese Patent
Application No. 2013-272304 filed with the Japan Patent
Office on December 27, 2013, the entire contents of
which are incorporated herein by reference.

FIELD

[0002] Thedisclosurerelatestoan electromagneticre-
lay including a slide switch for use in, for example, veri-
fication of actuation.

BACKGROUND

[0003] JP 11-96875 A discloses a conventional elec-
tromagnetic relay including a switch for use in verification
of actuation. The electromagnetic relay includes a turn
lever disposed on a top surface of a casing, and a lever
arm disposed inside the casing. Herein, the turn lever
andthe lever arm are formed by integral molding. Turning
the turn lever in a direction perpendicular to the top sur-
face of the casing allows the lever arm to open and close
a contact.

[0004] Intheelectromagneticrelay, foreign matters en-
ter the casing through a slit formed in the casing to verify
the actuation of the turn lever, which may result in a con-
tact failure or an actuation failure. Consequently, the
electromagnetic relay fails to verify the actuation.

SUMMARY

[0005] One or more embodiments of the disclosure
provide an electromagnetic relay including a slide switch
capable of inhibiting the entry of foreign matters into a
case and preventing a contact failure or an actuation fail-
ure.

[0006] An electromagnetic relay according to one or
more embodiments of the disclosure is an electromag-
netic relay including a case and a contact mechanism
housed in the case. The electromagnetic relay is char-
acterized by including a slide switch including a cover, a
slide lever, and an elastic test button. The cover is mount-
ed on one surface of the case. The slide lever is housed
in the cover, and is configured to be slidable via an op-
eration hole formed in the cover. The elastic test button
is housed in the cover, and is actuated in a direction
crossing one surface of the case in accordance with the
sliding operation of the slide lever. The slide switch is
configured to open and close a contact of the contact
mechanism in conjunction with the actuation of the elastic
test button according to the sliding operation of the slide
lever. The slide lever has a planar shape to block the
operation hole. The elastic test button presses the slide
lever to bring the slide lever into press contact with a
ceiling surface of the cover.
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[0007] According to one or more embodiments of the
disclosure, the slide lever has the planar shape to block
the operation hole. Moreover, the elastic test button
presses the slide lever to bring the slide lever into press
contact with the ceiling surface of the cover. This config-
uration can securely block a clearance between the slide
lever and the cover, and can also prevent the entry of
foreign matters into the cover.

[0008] The electromagnetic relay according to one or
more embodiments of the disclosure may have the fol-
lowing configuration. That is, the elastic test button has
a protruding part and an elastic arm part. The protruding
part serves to operate an internal drive component for
opening and closing the contact, and the elastic arm part
serves to press the slide lever.

[0009] According to one or more embodiments of the
disclosure, the elastic arm part of the elastic test button
eliminates the need for additionally providing an elastic
member for pressing the slide lever, which leads to re-
duction in manufacturing costs.

[0010] The electromagnetic relay according to one or
more embodiments of the disclosure may also have the
following configuration. That is, the slide switch further
includes a locking mechanism having an elastic locking
claw and a pair of grooves. The elastic locking claw ex-
tends from the slide lever along a sliding direction. The
pair of grooves is formed in an inner surface of the cover
to receive the elastic locking claw and to maintain the
slide lever at an actuation position and a return position.
The slide switch is capable of maintaining the slide lever
at the actuation position and the return position.

[0011] According to one or more embodiments of the
disclosure, the locking mechanism having the elastic
locking claw and the pair of grooves can ensure the
pressing force to be applied to the slide lever by the elastic
test button, and can also maintain the slide lever at the
actuation position and the return position.

[0012] The electromagnetic relay according to one or
more embodiments of the disclosure may also have the
following configuration. That is, the cover has an errone-
ous operation preventing wall protruding from at least
one of edges of the operation hole to prevent erroneous
operation of the slide lever.

[0013] According to one or more embodiments of the
disclosure, the erroneous operation preventing wall can
prevent the erroneous operation of the slide switch by
preventing unintended contact with the slide lever.
[0014] The electromagnetic relay according to one or
more embodiments of the disclosure may also have the
following configuration. Thatis, the slide lever has a slide
support protruding toward the case.

[0015] According to one or more embodiments of the
disclosure, the slide support allows the slide lever to se-
curely block the operation hole, thereby securely pre-
venting the entry of foreign matters, such as dust, into
the cover.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

Fig. 1 is a perspective view illustrating an electro-
magnetic relay according to one or more embodi-
ments of the disclosure;

Fig. 2 is a perspective view illustrating a state that a
cover is removed from the electromagnetic relay in

Fig. 1;

Fig. 3A is a longitudinal sectional view taken along
line lll-1ll in Fig. 1, and illustrates a state that a slide
lever of the electromagnetic relay is at a return po-
sition;

Fig. 3B is a cross sectional view taken along line 1X-
IXin Fig. 3A;

Fig. 4A is a longitudinal sectional view illustrating a
state that the slide lever of the electromagnetic relay
in Fig. 3A is at an actuation position;

Fig. 4B is a cross sectional view taken along line X-
Xin Fig. 4A;

Fig. 5is an exploded perspective view illustrating the
electromagnetic relay in Fig. 1;

Fig. 6 is an exploded perspective view seen from a
different angle from Fig. 5;

Fig. 7 is a perspective view illustrating the cover of
the electromagnetic relay in Fig. 1;

Fig. 8 is a plan view illustrating an internal configu-
ration of the cover in Fig. 7;

Figs. 9A, 9B, and 9C are a perspective view, a front
view, and a side view each illustrating an elastic test
button of the electromagnetic relay in Fig. 1;

Figs. 10A, 10B, and 10C are a perspective view, a
front view, and a side view each illustrating a modi-
fication of the elastic test button of the electromag-
netic relay in Fig. 1;

Figs. 11A, 11B, and 11C are a perspective view, a
front view, and a side view each illustrating another
modification of the elastic test button of the electro-
magnetic relay in Fig. 1; and

Figs. 12A, 12B, and 12C are a perspective view, a
front view, and a side view each illustrating still an-
other modification of the elastic test button of the
electromagnetic relay in Fig. 1.

DETAILED DESCRIPTION

[0017] An electromagnetic relay including a slide
switch is specifically described below on the basis of one
or more embodiments of the disclosure illustrated in the
drawings.

[0018] Asillustratedin Figs. 1to 6, an electromagnetic
relay 1 according to one or more embodiments of the
disclosure includes a slide switch 2, a base plate 10, a
coil block 20, a contact mechanism 30, a case 40, and a
card 50. The coil block 20, the contact mechanism 30,
the case 40, and the card 50 are mounted on the base
plate 10. The slide switch 2 is mounted on the case 40.
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The coil block 20, the contact mechanism 30, and the
card 50 are housed in the case 40.

[0019] Asiillustratedin Figs. 5 and 6, the base plate 10
is formed into a rectangular shape as seen in a plan view,
and is made of an insulative resin. As illustrated in Figs.
3A, 3B, 4A, and 4B, moreover, the base plate 10 includes
an insulating wall 13 for dividing the base plate 10 into a
first area 11 where the coil block 20 is mounted and a
second area 12 where the contact mechanism 30 is
mounted. As illustrated in Figs. 5 and 6, the insulating
wall 13 has case mounting projections 14 and 14 formed
on both side surfaces thereof (Figs. 5 and 6 illustrate only
one of the case mounting projections 14 and 14). The
insulating wall 13 also has card mounting holes 18 and
18 formed above the case mounting projections 14 and
14. The card mounting holes 18 and 18 serve to mount
the card 50 as will be described later.

[0020] The base plate 10 has terminal holes 15a and
15a formed in a bottom surface of the first area 11. The
terminal holes 15a and 15a serve to receive a pair of coil
terminals 21 and 21 of the coil block 20.

[0021] The base plate 10 also has terminal holes 17a,
17b, and 17c, and insulators 16 and 16 formed in and on
a bottom surface of the second area 12. The terminal
holes 17a, 17b, and 17c serve to receive a first fixed
contact terminal 32, a movable contact terminal 31, and
a second fixed contact terminal 33 (each of which will be
described later) of the contact mechanism 30. The insu-
lators 16 and 16 serve to fix the first fixed contact terminal
32 and second fixed contact terminal 33 of the contact
mechanism 30. The movable contact terminal 31 is lo-
cated between the insulators 16 and 16.

[0022] As illustrated in Figs. 3A, 3B, 4A, and 4B, the
coil block 20 includes the pair of coil terminals 21 and
21, a spool 22, a coil 23, an iron core 25, and a yoke 26.
The spool 22 has a through hole 24 formed therein. The
coil 23 is wound around the spool 22. The iron core 25
isinserted into the through hole 24. The yoke 26 is formed
into a substantially "L" shape, and is fixed by crimping to
alower end of the iron core 25. Each of the coil terminals
21 and 21 protrudes from the bottom surface of the base
plate 10, and is fixed to a flange 22a formed on a lower
end of the spool 22. The yoke 26 includes a horizontal
part 26a and a vertical surface part 26b. The horizontal
part 26a is fixed by crimping to the lower end of the iron
core 25. The vertical surface part 26b extends upward
along the coil 23. Herein, a hinge spring 27 is fixed by
crimping to an upper end of a side surface of the vertical
surface part 26b.

[0023] As illustrated in Figs. 3A, 3B, 4A, and 4B, the
contact mechanism 30 includes a movable contact strip
31 a, a first fixed contact strip 32a, and a second fixed
contact strip 33a. The movable contact strip 31 a is lo-
cated between the first fixed contact strip 32a and the
second fixed contact strip 33a.

[0024] The movable contact strip 31 a has a movable
contact 31 b formed on an upper end thereof, and the
movable contactterminal 31 formed on alower end there-
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of and bent in a crank shape. The movable contact 31 b
is integrated with the movable contact strip 31 a such
that the movable contact strip 31 a is located at a center.
The first fixed contact strip 32a has a first fixed contact
32b fixed by crimping to an upper end thereof, and the
first fixed contact terminal 32 formed on a lower end
thereof. The second fixed contact strip 33a is formed of
a plate having an opening 33c formed therein. The sec-
ond fixed contact strip 33a has a second fixed contact
33b fixed by crimping to an upper end thereof, and the
second fixed contact terminal 33 formed on a lower end
thereof and bent in a crank shape. The movable contact
terminal 31, the first fixed contact terminal 32, and the
second fixed contact terminal 33 protrude from the bot-
tom surface of the base plate 10.

[0025] As illustrated in Figs. 3A, 3B, 4A, and 4B, the
card 50 and a movable steel piece 60, each of which is
one of internal drive components, are disposed between
the coil block 20 and the contact mechanism 30.

[0026] The card 50 includes a card main body 51, and
a pushing protrusion 52 formed at a center of one surface
of the card main body 51. A distal end of the pushing
protrusion 52 passes through the opening 33c in the sec-
ond fixed contact strip 33a. The card 50 also includes a
press receiver 53 formed on the other surface of the card
main body 51, that is, an opposite surface to the surface
where the pushing protrusion 52 is formed. The press
receiver 53 serves to join the card 50 and the movable
steel piece 60 together.

[0027] As illustrated in Figs. 5 and 6, the card main
body 51 has a pair of elastic pieces 54 and 54 formed on
one end thereof with a predetermined clearance created
between the elastic pieces 54 and 54. The elastic pieces
54 and 54 have columnar card mounting projections 55
and 55 formed on side surfaces thereof at free end sides.
The card mounting projections 55 and 55 are fitted into
the card mounting holes 18 and 18 in the base plate 10,
so that the card 50 is mounted on the base plate 10 in a
rotatable manner.

[0028] The movable steel piece 60 is formed into a
substantially "L" shape, and includes a press receiving
part 61 and a joint arm part 62. The press receiving part
61 is pressed by an elastic test button 90 of the slide
switch 2, and the joint arm part 62 is narrower in width
than the press receiving part 61. The movable steel piece
60 is disposed to be rotatable about the upper end of the
vertical surface part 26b of the yoke 26. The movable
steel piece 60 is also disposed such that the joint arm
part 62 comes into contact with the press receiver 53 of
the card 50. Moreover, the movable steel piece 60 is
supported by the hinge spring 27, which is attached to
the vertical surface part 26b of the yoke 26, such that a
center of rotation thereof is not displaced.

[0029] As illustrated in Figs. 5 and 6, the case 40 is
formed into a box shape, has an opening formed in one
surface thereof, and is made of a translucent resin. The
case 40 has case mounting holes 41 and 41 formed at
centers of two edges of the opening. The case mounting
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projections 14 and 14 of the base plate 10 are fitted into
the case mounting holes 41 and 41, so that the case 40
is mounted on the base plate 10. The case 40 also has
a claw 42 formed on a side end surface thereof facing
the coil block 20. In a state that the electromagnetic relay
1 is mounted on a panel (not illustrated), a user hitches
his/her finger on the claw 42, thereby removing the elec-
tromagnetic relay 1 from the panel.

[0030] As illustrated in Fig. 2, the case 40 also has
mounting grooves 43 and 43 formed on an upper end of
a side end surface thereof. The mounting grooves 43 and
43 serve to mount the slide switch 2. The case 40 also
has a hollow bump 44 and an actuation hole 45 each
formed on a top surface thereof. As will be described
later, the elastic test button 90 is disposed in the actuation
hole 45. The hollow bump 44 receives an upper end of
the card 50. The actuation hole 45 is located on the press
receiving part 61 of the movable steel piece 60. The case
40 also has a supporting wall 46 formed on one of outer
edges of the actuation hole 45. The supporting wall 46
serves to support the elastic test button 90.

[0031] As illustrated in Figs. 1 and 2, the slide switch
2 includes a cover 70, a slide lever 80, and the elastic
testbutton 90. The cover 70 is mounted on the top surface
of the case 40. The slide lever 80 and the elastic test
button 90 are housed in the cover 70. The elastic test
button 90 is inserted into the actuation hole 45 in the case
40. Theslide lever 80 is disposed on the elastic test button
90 in a slidable manner.

[0032] Asillustrated in Fig. 7, the cover 70 has an op-
eration hole 71 allowing the sliding operation of the slide
lever 80. The cover 70 also has a set of erroneous op-
eration preventing walls 72 and 72 formed on edges of
the operation hole 71. The erroneous operation prevent-
ing walls 72 and 72 extend along a sliding direction D of
the slide lever 80 to prevent erroneous operation of the
slide lever 80. The cover 70 also has mounting claws 73
and 73 formed on both end surfaces thereof in the lon-
gitudinal direction. The mounting claws 73 and 73 are
fitted into the mounting grooves 43 and 43 of the case
40 such that the cover 70 is mounted on the case 40. As
illustrated in Fig. 8, the cover 70 also has a pair of
grooves, that is, a first groove 74 and a second groove
75 formed in an inner surface, that is, an inner side sur-
face 70a thereof. The first groove 74 serves to maintain
the slide lever 80 at a return position, and the second
groove 75 serves to maintain the slide lever 80 at an
actuation position. The firstgroove 74, the second groove
75,and an elasticlocking claw 82 (which will be described
later) of the slide lever 80 constitute alocking mechanism.
[0033] AsillustratedinFig.2,theslidelever80includes
a main body 81, the elastic locking claw 82, a slide sup-
port 84, and a pressing projection 85 which are integrally
formed.

[0034] The main body 81 is formed into a plate shape,
and is larger than the operation hole 71 of the cover 70.
The main body 81 has a planar shape to block the oper-
ation hole 71 irrespective of the position of the slide lever



7 EP 2 889 886 A1 8

80.

[0035] The elasticlocking claw 82 isformed into an"R"
shape as seen in a plan view (see Fig. 5), and extends
from the main body 81 along the sliding direction D of
the slide lever 80. The "R"-shaped elastic locking claw
82 can secure an elastic force and prolong the lifetime
of the slide lever 80 by spreading a force to be applied
to ajoint portion between the main body 81 and the elastic
locking claw 82.

[0036] The slide lever 80 also has an operating projec-
tion 83 formed on a top surface of the main body 81. The
operating projection 83 has a groove formed at a center
thereof, and is formed into a substantially cubic shape.
The operating projection 83 facilitates the sliding opera-
tion of the slide lever 80. The center groove allows the
user to handle the electromagnetic relay 1 with a screw-
driver or the like. The slide lever 80 does not necessarily
have such a groove.

[0037] The slide support 84 is formed into a substan-
tially rectangular column shape, and protrudes from a
substantially center of a bottom surface of the main body
81. The slide support 84 has a length substantially equal
to a distance from the bottom surface of the main body
81 to the top surface of the case 40 in the state that the
slide lever 80 is in press contact with a ceiling surface
70b of the cover 70.

[0038] The pressing projection 85 is formed into a trap-
ezoid shape as seen in a side view, and protrudes from
the bottom surface of the main body 81 at an end where
the elastic locking claw 82 is formed. The pressing pro-
jection 85 has an inclined side surface which faces the
elastic locking claw 82. Thus, the elastic test button 90
can be pressed in a vertical direction by the sliding op-
eration of the slide lever 80.

[0039] As illustrated in Figs. 3A and 3B, the return po-
sition of the slide lever 80 corresponds to the position of
the slide lever 80 in the state that movable contact 31 b
and the second fixed contact 33b are in contact with each
other in the contact mechanism 30. As illustrated in Figs.
4A and 4B, on the other hand, the actuation position of
the slide lever 80 corresponds to the position of the slide
lever 80 in the state that the movable contact 31 b and
the first fixed contact 32b are in contact with each other
in the contact mechanism 30.

[0040] As illustrated in Figs. 9A to 9C, the elastic test
button 90 is formed into a substantially "IT" shape as seen
inasectional view, andincludes aflat plate part 91, elastic
arm parts 92 and 92, and a protruding part 93 which are
formed by integral molding. The flat plate part 91 is
formed into a square shape as seen in a plan view. The
elastic arm parts 92 and 92 are formed on opposite cor-
ners of the flat plate part 91. The protruding part 93 pro-
trudes from the flat plate part 91 at a position between
the elastic arm parts 92 and 92.

[0041] The elastic arm parts 92 and 92 linearly extend
from two corners on one side of the flat plate part 91
along an orthogonal side to the side so as to be angled
with respect to the flat plate part 91.
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[0042] The protruding part 93 has two elastic pieces
93a and 93a with a clearance created therebetween. The
protruding part 93 also has claws 93b and 93b formed
on distal ends of outward surfaces of the elastic pieces
93a and 93a. The claws 93b and 93b are caught on an
inner edge of the actuation hole 45 in the case 40 to
prevent disconnection of the elastic test button 90. The
protruding part 93 also has extruding protuberances 93c
and 93c formed on inward surfaces of the elastic pieces
93a and 93a at positions where the protuberances 93c
and 93c do not face each other. The extruding protuber-
ances 93c and 93c are used for extruding the elastic test
button 90 from a molding die.

[0043] In the following, description will be given of a
method of assembling the electromagnetic relay 1. The
electromagnetic relay 1 is assembled in the return state
illustrated in Figs. 3A and 3B (the state that the slide lever
80 is at the return position).

[0044] First, the coil block 20 is assembled in advance.
The coil terminals 21 and 21 are press fitted into the
flange 22a of the spool 22. Both the ends of the coil 23
are wound around the coil terminals 21 and 21, respec-
tively.

[0045] Next, the movable contact terminal 31 of the
movable contact strip 31 a, the first fixed contact terminal
32 of the first fixed contact strip 32a, and the second fixed
contact terminal 33 of the second fixed contact strip 33a
are press fitted into the base plate 10 so as to protrude
from the bottom surface of the base plate 10, respective-
ly. As illustrated in Figs. 3A and 3B, herein, the movable
contact 31 b and the second fixed contact 33b are in
contact with each other. Moreover, the movable contact
31 b and the first fixed contact 32b face each other in a
contactable and separatable manner.

[0046] Next, the card 50 is mounted on the base plate
10 such that the distal end of the pushing protrusion 52
of the card 50 passes through the opening 33c of the
second fixed contact strip 33a.

[0047] Next, the coil block 20 is mounted on the base
plate 10 such that the coil terminals 21 and 21 protrude
from the bottom surface of the base plate 10. Subse-
quently, the movable steel piece 60 is disposed to be
rotatable about the upper end of the vertical surface part
26b of the yoke 26. Herein, the movable steel piece 60
is disposed such that the joint arm part 62 comes into
contact with the press receiver 53 of the card 50.
[0048] In this state, the movable steel piece 60 is in
contact with the press receiver 53 of the card 50, but
does notpressthe card 50 toward the contactmechanism
30.

[0049] After the coil block 20 and the contact mecha-
nism 30 are mounted on the base plate 10, the case 40
is mounted on the base plate 10. Subsequently, the elas-
tic test button 90 is inserted into the actuation hole 45 in
the case 40. Moreover, the slide lever 80 is disposed on
the case 40. Further, the cover 70 is mounted on the case
40 such that the elastic locking claw 82 of the slide lever
80 is located at the first groove 74 in the cover 70.



9 EP 2 889 886 A1 10

[0050] In this state, the elastic test button 90 presses
the slide lever 80 so as to bring the elastic locking claw
82 into press contact with the ceiling surface 70b of the
cover 70 with the elastic force of the elastic arm parts 92
and 92. Moreover, the slide support 84 and the elastic
test button 90 support the slide lever 80 such that the
slide lever 80 can be always maintained at a state sub-
stantially parallel with the ceiling surface 70b of the cover
70. Therefore, the clearance between the slide lever 80
and the operation hole 71 in the cover 70 can be securely
blocked in the state that the slide lever 80 is at the return
position.

[0051] Moreover,aslightclearanceis created between
the slide support 84 of the slide lever 80 and the top
surface of the case 40 in order to prevent generation of
unnecessary resistance upon the sliding operation. The
clearance facilitates the sliding operation of the slide le-
ver 80.

[0052] In the following, description will be given of the
actuation of the electromagnetic relay 1 in the state that
the slide lever 80 of the slide switch 2 slides from the
return position to the actuation position.

[0053] As illustrated in Figs. 3A, 3B, 4A, and 4B, when
the slide lever 80 slides from the return position to the
actuation position via the operation hole 71, the elastic
locking claw 82 is pushed out of the first groove 74, and
then slides toward the second groove 75. Thus, the elas-
tic test button 90 is pressed by the pressing projection
85 of the slide lever 80, and then is gradually pushed into
the case 40.

[0054] During the slide lever 80 slides from the return
position to the actuation position, the elastic arm parts
92 and 92 of the elastic test button 90 press the slide
lever 80 with the elastic force. Therefore, the slide lever
80 is in press contact with the ceiling surface 70b of the
cover 70.

[0055] Moreover, the supporting wall 46 of the case 40
supports the force to be applied to the elastic test button
90 by the pressing projection 85 in the sliding direction
D. Thus, the elastic test button 90 can be prevented from
dropping out of the actuation hole 45 because of the slid-
ing operation of the slide lever 80. Further, the elastic
test button 90 can securely move in an orthogonal direc-
tion to the top surface of the case 40.

[0056] The slide lever 80 moves to the actuation posi-
tion to push the elastic test button 90 into the case 40,
so that the elastic test button 90 presses the press re-
ceiving part 61 of the movable steel piece 60 against the
coil block 20. Thus, the press receiving part 61 of the
movable steel piece 60 comes into press contact with a
magnetic plate 25a of the iron core 25. Further, the joint
arm part 62 pushes the card 50 toward the contact mech-
anism 30. As a result, the pushing protrusion 52 of the
card 50 pushes the movable contact strip 31 a toward
the first fixed contact strip 32a to elastically deform the
movable contact strip 31a. Then the movable contact 31
b comes into contact with the first fixed contact 32b. Thus,
the actuation state illustrated in Figs. 4A and 4B is es-
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tablished.

[0057] Moving the slide lever 80 to the actuation posi-
tion engages the elastic locking claw 82 of the slide lever
80 with the second groove 75 to maintain the slide lever
80 atthe actuation position. As described above, the lock-
ing mechanism constituted of the elastic locking claw 82
of the slide lever 80, the first groove 74, and the second
groove 75 is capable of ensuring the pressing force ap-
plied to the slide lever 80 by the elastic test button 90,
and is also capable of maintaining the slide lever 80 at
the actuation position and the return position.

[0058] Herein, sliding the slide lever 80 from the actu-
ation position to the return position releases the pressing
force applied to the elastic test button 90 by the pressing
projection 85, and returns the elastic test button 90 to the
return state illustrated in Figs. 3A and 3B. Thus, the elas-
tic test button 90 releases the force to press the movable
steel piece 60, so that the movable steel piece 60 returns
to the return state with the elastic force of the hinge spring
27. Returning the movable steel piece 60 to the return
state releases the pressing force applied to the card 50
by the movable steel piece 60, and returns the movable
contact 31 b from the actuation state illustrated in Figs.
4A and 4B to the return state with the elastic force of the
movable contact strip 31 a. Herein, the card 50 returns
together with the movable contact 31 b to the return state
with the elastic force of the movable contact strip 31 a.
As described above, the electromagnetic relay 1 opens
and closes the contact of the contact mechanism 30 in
conjunction with the actuation of the elastic test button
90 according to the sliding operation of the slide lever 80.
[0059] The electromagnetic relay 1 is configured as
follows. That is, the slide lever 80 is disposed to block
the operation hole 71 in the cover 70, and the elastic test
button 90 presses the slide lever 80 to bring the slide
lever 80 into press contact with the ceiling surface 70b
of the cover 70. This configuration can securely block the
clearance between the slide lever 80 and the cover 70,
and can also prevent the entry of foreign matters into the
cover 70.

[0060] The electromagnetic relay 1 may employ any
other contact mechanisms in addition to the contact
mechanism 30.

[0061] The electromagnetic relay 1 includes the card
50 and the movable steel piece 60 as internal drive com-
ponents for opening and closing the contact of the contact
mechanism 30; however, the disclosure is not limited
thereto. The electromagnetic relay 1 may employ any
other components as long as such components can open
and close the contact in accordance with the sliding op-
eration of the slide lever 80.

[0062] The slide switch 2 includes the locking mecha-
nism constituted of the elastic locking claw 82 of the slide
lever 80 and the first and second grooves 74 and 75 of
the cover 70; however, the disclosure is not limited there-
to. The slide switch 2 may employ any other mechanisms
as long as such mechanisms can ensure the pressing
force to be applied to the slide lever 80 by the elastic test
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button 90 and can also maintain the slide lever 80 at the
actuation position and the return position.

[0063] An elastic test button to be applicable to the
slide switch 2 is not limited to the elastic test button 90.
As illustrated in Figs. 10A to 10C, for example, the slide
switch 2 may include an elastic test button 100 having
linear elastic arm parts 102 and 102 extending from op-
posite corners of a flat plate part 91 along opposite sides
ofthe flat plate part 91, respectively. Asillustrated in Figs.
11A to 11C, alternatively, the slide switch 2 may include
an elastic test button 110 having elastic arm parts 112
and 112 each formed into a "V" shape as seen in a side
view. As illustrated in Figs. 12A to 12C, further, the slide
switch 2 may include an elastic test button 120 having
elastic arm parts 122 and 122 each formed into a sub-
stantially triangle shape as seen in a side view. Herein,
the elastic arm parts 122 and 122 are formed on opposite
sides of a flat plate part 91.

[0064] The actuating direction of the elastic test button
90 is not limited to the orthogonal direction to the top
surface of the case 40. The elastic test button may be
actuated in any other directions crossing one surface of
the case as long as the actuation of the elastic test button
allows open and close of the contact of the contact mech-
anism.

[0065] The cover70 has the setof erroneous operation
preventing walls 72 and 72 protruding from the two edges
of the operation hole 71 along the sliding direction D of
the slide lever 80; however, the disclosure is not limited
thereto. The erroneous operation preventing wall may be
formed on at least one of the two edges of the operation
hole.

[0066] The electromagnetic relay 1 including the slide
switch 2 is not particularly limited to the foregoing em-
bodiment of the disclosure so long as to have the follow-
ing configuration. That is, the electromagnetic relay in-
cludes a slide switch including: a slide lever disposed to
block an operation hole formed in a cover; and an elastic
test button configured to press the slide lever to bring the
slide lever into press contact with a ceiling surface of the
cover. Further, the electromagnetic relay prevents the
entry of foreign matters into the slide switch.

Claims

1. Anelectromagnetic relay (1) comprising a case (40)
and a contact mechanism (30) housed in the case
(40),
the electromagnetic relay (1) being characterized
by comprising:

a slide switch (2) including:

a cover (70) mounted on one surface of the
case (40);

a slide lever (80) housed in the cover (70)
and configured to be slidable via an opera-
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tion hole (71) formed in the cover (70); and
an elastic test button (90; 100; 110; 120)
housed in the cover (70) and actuated in a
direction crossing one surface of the case
(40) in accordance with the sliding operation
of the slide lever (80),

the slide switch (2) being configured to open and
close a contact (31 b, 32b, 33b) of the contact
mechanism (30) in conjunction with the actua-
tion of the elastic test button (90; 100; 110; 120)
according to the sliding operation of the slide
lever (80),

wherein

the slide lever (80) has a planar shape to block
the operation hole (71), and

the elastic test button (90; 100; 110; 120) press-
estheslide lever (80) to bring the slide lever (80)
into press contact with a ceiling surface (70b) of
the cover (70).

The electromagnetic relay (1) according to claim 1,
characterized in that the elastic test button (90;
100; 110; 120) has:

a protruding part (93) for operating an internal
drive component (50, 60) for opening and clos-
ing the contact (31 b, 32b, 33b); and

an elastic arm part (92; 102; 112; 122) for press-
ing the slide lever (80).

The electromagnetic relay (1) according to claim 1
or 2, characterized in that

the slide switch (2) further includes a locking mech-
anism having:

an elastic locking claw (82) extending from the
slide lever (80) along a sliding direction (D); and
a pair of grooves (74, 75) formed in an inner
surface (70a) of the cover (70) to receive the
elasticlocking claw (82) and to maintain the slide
lever (80) at an actuation position and a return
position, and

the slide switch (2) is capable of maintaining the slide
lever (80) at the actuation position and the return
position.

The electromagnetic relay (1) according to any one
of claims 1 to 3, characterized in that

the cover (70) has an erroneous operation prevent-
ing wall (72) protruding from at least one of edges
of the operation hole (71) to prevent erroneous op-
eration of the slide lever (80).

The electromagnetic relay (1) according to any one
of claims 1 to 4, characterized in that
the slidelever (80) has a slide support (84) protruding
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