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(57)  An electromagnetic relay includes a casing (2),
and a relay coremember sealed in the casing (2) and
including an electromagnetic unit (3) and a terminal unit
(4). The electromagnetic unit (3) includes a spool frame
set (31) having an engagement portion, a coil unit (32)
wound on the spool frame set (31), and a pair of coil
winding pins (33). Each of the coil winding pins (33) has
a conductive portion (331) exposed from one of opposite
first sides (31a) of the spool frame set (31), and a coil
winding portion (332) extending along one of opposite
second sides (31b) of the spool frame set (31). The ter-
minal unit (4) includes an engaging block (41) having an
engagement portion connected to the engagement por-
tion of the spool frame set (31) for preventing separation
of the terminal unit (4) from the electromagnetic unit (3),
a terminal set (42), and an armature component (43).
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Description

[0001] The presentinvention relates to an electromag-
netic relay, more particularly to an electromagnetic relay
including an armature component supported pivotally at
a middle portion thereof.

[0002] Referring to Figures 1 and 2, U.S. Patent No.
4,881,053 discloses an electromagnetic relay 1 including
a casing 11, an electromagnet block 12, and a base 13
that are sealed in the casing 11. The electromagnet block
12 includes a spool 121, two pairs of junction terminals
123 having coil winding portions 122 exposed from op-
posite longitudinal sides of the spool 121, and coils 124
wound on the spool 121. Each of the coils 124 has one
end that is to be wound on one of the coil winding portions
122 of the corresponding pair of the junction terminals
123, and the other end that is to be wound on the other
one of the coil winding portions 122 of the corresponding
pair of the junction terminals 123. The base 13 includes
a base body 131 for accommodating the electromagnet
block 12, a pair of common terminals 132 and two pairs
of fixed contact terminals 133 inserted into the base body
131 and spaced apart from each other, and two pairs of
coil terminals 134 connected respectively and electrically
to the junction terminals 123. An armature block 135 is
connected electrically to the common terminals 132, and
is supported pivotally by the electromagnet block 12.
[0003] When the armature block 135 is affected by an
electromagnetic field generated by the electromagnet
block 12, the armature block 135 is brought into contact
with the left fixed contact terminals 133, so as to establish
electrical connection between the common terminals 132
and the left fixed contact terminals 133 while breaking
electrical connection between the common terminals 132
and the right fixed contact terminals 133. When the elec-
tromagnetic field is not generated, the armature block
135 is brought into contact with the right fixed contact
terminals 133, so as to establish electrical connection
between the common terminals 132 and the right fixed
contact terminals 133 while breaking electrical connec-
tion between the common terminals 132 and the left fixed
contactterminals 133. Therefore, the electromagnetic re-
lay 1 can serve as a switch unit.

[0004] However, because the coil winding portions 122
of each pair of the junction terminals 123 project from the
spool 121 away from each other, the size of the base
body 131 is relatively large in order to accommodate the
entire electromagnet block 12. Moreover, since there is
no mechanism for fixing the electromagnet block 12 in
the base body 131, it is difficult to connect the junction
terminals 123 accurately to the coil terminals
134duringassembly. Further,thecommon, fixedcontact,
and coil terminals 132, 133, 134 are manually welded on
both sides of the base body 131, so that the electromag-
netic relay 1 cannot be fabricated at a high rate.

[0005] Therefore, an object of the present invention is
to provide an electromagnetic relay that is easy to as-
semble and that can be fabricated at a high rate.
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[0006] According to an aspect of this invention, an
electromagnetic relay comprises a casing, and a relay
core member that is sealed in the casing, and that in-
cludes an electromagnetic unit and a terminal unit.
[0007] The electromagnetic unit is adapted for gener-
ating an electromagneticfield, and includes a spool frame
set that includes a pair of opposite first sides and a pair
of opposite second sides, a coil unit wound on the spool
frame set, and a pair of coil winding pins. Each of the coil
winding pins has a conductive portion exposed from one
of the first sides, and a coil winding portion extending
along one of the second sides. The spool frame set fur-
ther includes an engagement portion.

[0008] The terminal unit includes an engaging block
including an engagement portion connected to the en-
gagement portion of the spool frame set of the electro-
magnetic unit for preventing separation of the terminal
unit from the electromagnetic unit, a terminal set exposed
from the casing, and an armature component being af-
fected by the electromagnetic field generated by the elec-
tromagnetic unit and serving as a switch mechanism by
cooperating with the terminal set.

[0009] According to another aspect of this invention, a
method is provided for assembling an electromagnetic
relay thatincludes a casing, an electromagnetic unit, and
aterminal unit. The electromagnetic unitincludes a spool
frame set, a coil unit, and a pair of coil winding pins. The
terminal unit includes an engaging block, a terminal set
embedded in the engaging block, and an armature com-
ponent being affected by an electromagnetic field gen-
erated by the electromagnetic unit and serving as a
switch mechanism by cooperating with the terminal set.
[0010] The method includes the following steps of:

a) inserting the coil winding pins through the spool
frame set at one of a pair of opposite first sides of
the spool frame set;

b) winding one end of the coil unit on one of the coll
winding pins;

¢) winding the coil unit on the spool frame set;

d) winding the other end of the coil unit on the other
one of the coil winding pins;

e) bending each of the coil winding pins upwardly
and toward a corresponding one of a pair of opposite
second sides of the spool frame set, such that the
spool frame set, the coil unit, and the coil winding
pins are assembled together to form the electromag-
netic unit;

f) sealing the electromagnetic unit and the terminal
unit in the casing to form the electromagnetic relay.

[0011] Other features and advantages of the present
invention will become apparent in the following detailed
description of the preferred embodiment with reference
to the accompanying drawings, of which:

Figure 1 is a partly exploded perspective view illus-
trating an electromagnetic relay disclosed in U.S.
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Patent No. 4,881,053;

Figure 2 is a sectional view of the electromagnetic
relay disclosed in U.S. Patent No. 4,881,053;
Figure 3 is a partly exploded perspective view illus-
trating a preferred embodiment of an electromagnet-
ic relay of the present invention;

Figure 4 is a sectional view of the preferred embod-
iment;

Figure 5 is an exploded perspective view of a semi-
product of an electromagnetic unit of the electromag-
netic relay of the preferred embodiment, wherein a
pair of coil winding pins are inserted through a spool
frame set;

Figure 6 is a perspective view of the semi-product
of the electromagnetic unit, wherein the coil winding
pins have yet to be bent;

Figure 7 is a perspective view of the final product of
the electromagnetic unit, wherein the coil winding
pins are bent;

Figure 8 is an exploded perspective view of an en-
gaging block and a terminal set of the electromag-
netic relay of the preferred embodiment;

Figure 9 is a front perspective view of a relay core
member of the electromagnetic relay of the preferred
embodiment;

Figure 10 is a rear perspective view of the relay core
member of the electromagnetic relay of the preferred
embodiment in Figure 9; and

Figure 11 is a flow chart illustrating a preferred em-
bodiment of a method for assembling an electromag-
netic relay of the present invention.

[0012] Referringto Figures 3 and 4, an electromagnet-
ic relay of the preferred embodiment of this invention in-
cludes a casing 2 and a relay core member including an
electromagnetic unit 3 and a terminal unit 4.

[0013] The casing 2 includes an upper casing body 21
and a bottom casing body 22 that are connected to each
other by press fitting.

[0014] The electromagnetic unit 3 is adapted for gen-
erating an electromagnetic field, and includes a spool
frame set 31 having a pair of opposite first sides (31a)
and a pair of opposite second sides (31b), a coil unit 32
being wound on the spool frame set 31 and including at
least one coil 32, and a pair of coil winding pins 33. The
spool frame set 31 includes a spool frame 310 wound
with the coil unit 32, a pair of mounting frames 311, an
iron core 312 attached fixedly to the spool frame 310,
and a permanent magnet 313 inserted into the spool
frame 310 and disposed on a middle portion of the iron
core 312. Each of the mounting frames 311 is disposed
at and extends along a respective one of the first sides
(31a) of the spool frame set 31, and has a pair of through
holes 315 formed therethrough and spaced apart from
each other. Further, each of the mounting frames 311
includes an outer surface formed with agroove 314. Each
of the coil winding pins 33 has a conductive portion 331,
and a coil winding portion 332 extending along one of
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the second sides (31b) of the spool frame set 31. Each
of the conductive portions 331 has a horizontal section
being exposed from one of the mounting frames 311, and
a vertical section extending into a corresponding one of
the through holes 315. One end of each of the conductive
portions 331 is aligned with an outer surface of the cor-
responding mounting frame 311, and the coil winding por-
tions 332 of the coil winding pins 33 are disposedina
space 316 defined by the mounting frames 311.

[0015] The terminal unit 4 includes an engaging block
41 configured for accommodating the electromagnetic
unit 3, a terminal set 42 inserted into the engaging block
41 and exposed from the bottom casing body 22 of the
casing 2, and an armature component 43 being affected
by the electromagnetic field generated by the electro-
magnetic unit 3 and serving as a switch mechanism by
cooperating with the terminal set 42. The engaging block
41 includes a pair of opposite sidewalls 414 correspond-
ing respectively to the first sides (31a) of the spool frame
set 31, a pair of opposite side surfaces 415 corresponding
respectively to the second sides (31b) of the spool frame
set 31, a pair of barbs 411 disposed respectively on inner
surfaces of the sidewalls 414, and a top surface 412 con-
fronting the armature component 43. Each of the side-
walls 414 of the engaging block 41 is formed with a pair
of notches 413, and the horizontal sections of the con-
ductive portions 331 of the coil winding pins 33 are dis-
posed respectively within the notches 413 (see Figure
10). Each of the barbs 411 is configured for engaging a
corresponding one of the grooves 314 for preventing sep-
aration of the terminal unit 4 from the electromagnetic
unit 3. The terminal set 42 includes a pair of common
terminals 421, two pairs of fixed contact terminals 422,
and two pairs of coil terminals 423. Each of the common,
fixed contact and coil terminals 421, 422, 423 is inserted
into the top surface 412, and has a portion extending
along a corresponding one of the side surfaces 415. The
engaging block 41 further includes two pairs of first weld-
ing points 424, 425 disposed on the top surface 412
thereof, and a pair of second welding points 426 disposed
within the notches 413. The coil terminals 423 are re-
spectively welded to the conductive portions 331 of the
coil winding pins 33 at the second welding points 426 for
forming electrical connection therebetween. The arma-
ture component 43 includes a middle contact portion 431
welded to the common terminals 421 at the welding
points 424, 425 and supported pivotally by the spool
frame set 31, and two pairs of movable contact portions
432, 433 disposed respectively at two opposite end por-
tions of the armature component 43.

[0016] ReferringtoFigure 11, a method forassembling
the electromagnetic relay of the present invention in-
cludes the following steps.

[0017] In step 51, the coil winding pins 33 are inserted
through the through holes 315 in one of the mounting
frames 311 of the spool frame set 31, and the conductive
portions 331 of the coil winding pins 33 are exposed from
the through holes 315 as shown in Figure 5.



5 EP 2 251 886 A1 6

[0018] Furtherreferring to Figure 6, in step 52, one end
of the coil 32’ is wound on the coil winding portion 332
of one of the coil winding pins 33, and the coil 32’ is wound
on the spool frame 310. Thereafter, in step 53 the other
end of the coil 32’ is wound on the coil winding portion
332 of the other one of the coil winding pins 33. In prac-
tice, the ends of the coil 32’ can be fixed on the coil wind-
ing portions 332 of the coil winding pins 33 by welding
with soldering tin.

[0019] Instep 54, each of the coil winding portions 332
of the coil winding pins 33 is bent upwardly and toward
the corresponding one of the second sides (31b) of the
spool frame set 31 as shown in Figure 7. Therefore, the
spool frame set 31, the coil unit 32, and the coil winding
pins 33 are assembled together to form the electromag-
netic unit 3.

[0020] Further referring to Figure 8, the terminal set 42
is formed from a plate. In step 55, the plate is embedded
partially in the engaging block 41 such that it has a plu-
rality of plate portions 421°, 422’, 423’ corresponding to
the terminals 421, 422, 423 (see Figure 3), and is then
bent to form the terminals 421, 422, 423 such that upper
ends of the coil terminals 423 are disposed respectively
in the notches 413 in the engaging block 41.

[0021] Referringto Figures 8to 11, in step 56, the elec-
tromagnetic unit 3 is inserted into the engaging block 41,
and each of the grooves 314 in the mounting frames 311
of the spool frame set 31 engages a corresponding one
of the barbs 411 of the engaging block 41. Therefore, the
electromagnetic unit 3 and the terminal unit 4 are assem-
bled together to form the relay core member. At this time,
the coil terminals 423 of the terminal set 42 are respec-
tively in electrical contact with the conductive portions
331 of the coil winding pins 33. One end of each of the
conductive portions 331 of the coil winding pins 33 is
aligned with the outer surface of the corresponding one
of the mounting frames 311, and is disposed within the
corresponding one of the notches 413. The coil winding
portions 332 are disposed in the space 316 between the
mounting frames 311.

[0022] Subsequently, in step 57, the common termi-
nals 421 are welded to the middle contact portion 431 of
the armature component 43, and the coil terminals 423
are welded to the conductive portions 331 of the coil wind-
ing pins 33 at the welding points 424, 425, 426, respec-
tively, using laser welding method.

[0023] Referring to Figures 3,4 and 11, in step 58, the
relay core member including the electromagnetic unit 3
and the terminal unit 4 is finally sealed in the casing 2,
and the terminal set 42 is exposed from the bottom casing
body 22 of the casing 2.

[0024] When a voltage is applied to the coil terminals
423 to pass electric current through the coil 32’, the elec-
tromagnetic unit 3 generates the electromagnetic field
so as to attract the right movable contact portions 432 of
the armature component 43. Therefore, each of the right
movable contact portions 432 is pivoted to a connection
position, where the corresponding right movable contact
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portion 432 is electrically connected to a corresponding
one of the fixed contact terminals 422. When no voltage
is applied to the coil terminals 423, the electromagnetic
field is not generated, and therefore each of the right
movable contact portions 432 of the armature component
43 is biased to a disconnection position, where the cor-
responding right movable contact portion 432 is separat-
ed from the corresponding one of the fixed contact ter-
minals 422. Thus, the armature component 43 serves as
a switch mechanism.

[0025] It should be noted that the electromagnetic unit
3 can also include two pairs of the coil winding pins 33
(not shown), so that the electromagnetic relay of this in-
vention serves as a double-pole-double-throw (DPDT)
relay to transmit two control signals. Techniques for
transmitting two control signals and the DPDT relay are
existing techniques, and descriptions thereof will be omit-
ted herein for the sake of brevity.

[0026] Insum, the electromagnetic relay of the present
invention and the method for assembling the same have
the following advantages. First, because one end of each
of the conductive portions 331 of the coil winding pins 33
is aligned with the outer surface of the corresponding one
of the mounting frames 311, and the coil winding portions
332 are disposed in the space 316 between the mounting
frames 311, it is possible to reduce the size of the elec-
tromagnetic unit 3. Second, the welding points 424, 425,
426 can be formed using laser welding method, such that
the manufacturing process of the electromagnetic relay
is relatively simple. Third, each of the barbs 411 engages
a corresponding one of the grooves 314 for preventing
separation of the terminal unit 4 from the electromagnetic
unit 3, so that the coil terminals 423 can be connected
accurately to the coil winding pins 33 during assembly of
the electromagnetic relay. Therefore, an automated
manufacturing process can be utilized for the electro-
magnetic relay of the present invention.

Claims
1. An electromagnetic relay including:

a casing (2); and
a relay core member sealed in said casing (2),
said relay core member including

an electromagnetic unit (3) adapted for gen-
erating an electromagnetic field, said elec-
tromagnetic unit (3) including a spool frame
set (31) that includes a pair of opposite first
sides (31a) and a pair of opposite second
sides (31b), a coil unit (32) wound on said
spool frame set (31), and a pair of coil wind-
ing pins (33), said spool frame set (31) fur-
ther including an engagement portion, and
aterminal unit (4) thatincludes an engaging
block (41) including an engagement portion
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connected to said engagement portion of
said spool frame set (31) of said electro-
magnetic unit (3) for preventing separation
of said terminal unit (4) from said electro-
magnetic unit (3), a terminal set (42) ex-
posed from said casing (2), and an armature
component (43) being affected by the elec-
tromagnetic field generated by said electro-
magnetic unit (3) and serving as a switch
mechanism by cooperating with said termi-
nal set (42);

characterized by each of said coil winding
pins (33) having a conductive portion (331)
exposed from one of said first sides (31a)
and a coil winding portion (332) extending
along one of said second sides (31b).

2. The electromagnetic relay as claimed in claim 1,

characterized in that:

said spool frame set (31) includes a pair of
mounting frames (311), each of said mounting
frames (311) being disposed at and extending
along a respective one of said first sides (31a)
of said spool frame set (31), and being formed
with a pair of through holes (315) formed through
a corresponding one of said mounting frames
(311) and spaced apart from each other; and
each of said conductive portions (331) includes
a horizontal section being exposed from one of
said mounting frames (311), and a vertical sec-
tion extending into a corresponding one of said
through holes (315).

3. The electromagnetic relay as claimed in claim 2, fur-

ther characterized in that:

said engaging block (41) is configured for ac-
commodating said electromagnetic unit (3), and
further includes a pair of opposite sidewalls
(414) corresponding respectively to said first
sides (31a) of said spool frame set (31) and a
pair of barbs (411) disposed respectively on said
sidewalls (414) and constituting cooperatively
said engagement portion of said terminal unit
(4);

said terminal set (42) is embedded partially in
said engaging block (41); and

each of said mounting frames (311) includes an
outer surface formed with a groove (314) con-
figured for engaging with a corresponding one
of said barbs (411), said grooves (314) in said
mounting frames (311) constituting cooperative-
ly said engagement portion of said spool frame
set (31).

4. The electromagnetic relay as claimed in claim 3, fur-

ther characterized in that said engaging block (41)
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includes a pair of notches (413), and said horizontal
sections of said conductive portions (331) of said coil
winding pins (33) are disposed respectively within
said notches (413), said coil winding portions (332)
of said coil winding pins (33) being disposed in a
space defined by said mounting frames (311).

The electromagnetic relay as claimed in any one of
claims 1 to 4, characterized in that said engaging
block (41) includes a pair of opposite side surfaces
(415), and said terminal set (42) of said terminal unit
(4) includes a pair of common terminals (421), two
pairs of fixed contact terminals (422), and two pairs
of coil terminals (423), each of said common, fixed
contact and coil terminals (421, 422, 423) having a
portion that extends along a corresponding one of
said side surfaces (415), said coil terminals (423)
being respectively and electrically connected to said
conductive portions (331) of said coil winding pins
(33).

The electromagnetic relay as claimed in claim 5, fur-
ther characterized in that said armature compo-
nent (43) includes a middle contact portion (431)
electrically connected to said common terminals
(421) and supported pivotally by said spool frame
set (31), and a pair of movable contact portions (432,
433) that are disposed respectively at two opposite
end portions of said armature component (43), each
of said movable contact portions (432, 433) being
pivotable between a connection position, where a
corresponding one of said movable contact portions
(432, 433) is connected electrically to a correspond-
ing one of said fixed contact terminals (422), and a
disconnection position, where the corresponding
one of said movable contact portions (432, 433) is
separated from the corresponding one of said fixed
contact terminals (422).

The electromagnetic relay as claimed in claim 6, fur-
ther characterized in that said engaging block (41)
of said terminal unit (4) includes a top surface (412)
having a plurality of welding points (424, 425, 426),
said common terminals (421) being welded to said
middle contact portion (431) of said armature com-
ponent (43) and said coil terminals (423) being weld-
ed to said conductive portions (331) of said coil wind-
ing pins (33) at said welding points (424, 425, 426),
respectively.

The electromagnetic relay as claimed in claim 7, fur-
ther characterized in that said welding points (424,
425, 426) are formed using laser welding method.

The electromagnetic relay as claimed in any one of
claims 1 to 8, characterized in that said casing (2)
includes an upper casing body (21) and a bottom
casing body (22) that are connected to each other
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by press fitting, and said bottom casing body (22) is
further configured to permit said terminal set (42) to
be exposed therefrom.

A method for assembling an electromagnetic unit (3)
of an electromagnetic relay, the electromagnetic unit
(3) including a spool frame set (31), a coil unit (32),
and a pair of coil winding pins (33), said method being
characterized by:

i) inserting the coil winding pins (33) through the
spool frame set (31) at one of a pair of opposite
first sides (31a) of the spool frame set (31);

ii) winding one end of the coil unit (32) on one
of the coil winding pins (33);

iii) winding the coil unit (32) on the spool frame
set (31);

iv) winding the other end of the coil unit (32) on
the other one of the coil winding pins (33); and
v) bending each of the coil winding pins (33) up-
wardly and toward a corresponding one of a pair
of opposite second sides (31b) of the spool
frame set (31), such that the spool frame set
(31), the coil unit (32), and the coil winding pins
(33) are assembled together to form the electro-
magnetic unit (3).

A method for assembling an electromagnetic relay
that includes a casing (2), an electromagnetic unit
(3), and a terminal unit (4), the electromagnetic unit
(3) including a spool frame set (31), a coil unit (32),
and a pair of coil winding pins (33), the terminal unit
(4) including an engaging block (41), a terminal set
(42) embedded in the engaging block (41), and an
armature component (43) being affected by an elec-
tromagnetic field generated by the electromagnetic
unit (3) and serving as a switch mechanism by co-
operating with the terminal set (42), said method be-
ing characterized by:

a) inserting the coil winding pins (33) through
the spool frame set (31) at one of a pair of op-
posite first sides (31a) of the spool frame set
(31);

b) winding one end of the coil unit (32) on one
of the coil winding pins (33);

¢) winding the coil unit (32) on the spool frame
set (31);

d) winding the other end of the coil unit (32) on
the other one of the coil winding pins (33);

e) bending each of the coil winding pins (33)
upwardly and toward a corresponding one of a
pair of opposite second sides (31b) of the spool
frame set (31), such that the spool frame set
(31), the coil unit (32), and the coil winding pins
(33) are assembled together to form the electro-
magnetic unit (3); and

f) sealing the electromagnetic unit (3) and the
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12.

13.

14.

terminal unit (4) in the casing (2) to form the elec-
tromagnetic relay.

The method as claimed in claim 11, further charac-
terized by a step e1) ofinserting the electromagnetic
unit (3) into the engaging block (41) of the terminal
unit (4) to assemble the electromagnetic unit (3) and
the engaging block (41) together after the step e).

The method as claimed in claim 12, further charac-
terized by a step e2) of welding the terminal set (42)
to the armature component (43) and the coil winding
pins (33) at a plurality of welding points (424, 425,
426) on a top surface (412) of the engaging block
(41) after the step e1).

The method as claimed in claim 13, further charac-
terized in that, in the step e2), the terminal set (42)
is welded using laser welding method.
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