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(57) A bobbin that facilitates automatic winding in-
cludes a first flange part (1), a second flange part (2), a
third flange part (3), a first winding part (4) and a second
winding part (5), the first winding part (4) is provided be-
tween the first flange part (1) and the second flange part
(2), the second winding part (5) is provided between the
second flange part (2) and the third flange part (3); the
first flange part (1) is provided with a plurality of terminal
holes, the plurality of terminal holes includes a first ter-
minal hole (11) for inserting a start terminal (8) and a
second terminal hole (13) for inserting an end terminal
(9); the first flange part (1) is provided with a wire hanging
portion, and a bottom end of the wire hanging portion is
lower than a top end of the first flange part (1), and the
second flange part (2) is provided with a first wire guide
portion for guiding a enameled wire (7) from the second
winding part (5) to the wire hanging portion. Inthe present
disclosure, a manual winding of enameled wire is avoid-
ed, and the wire hanging portion is used to hang the wire
to reduce the height of the end wire part of the enameled
wire (7) located between the first flange part (1) and the
second flange part (2), at the same time, an effective
isolation between the enameled wire layers of the second
winding part (5) and the first winding part (4) can be en-
sured, and the risk of interlayer breakdown can be avoid-
ed, thereby avoiding the use of a wire crimping mecha-
nism to crimp the wire and ensuring safety at the same
time.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of relays, and in particular, to a bobbin that facilitates
automatic winding, a coil, a latching relay and a movable
spring terminal limiting structure.

BACKGROUND

[0002] The bobbin of the latching relay includes three
flange parts and two winding parts, the three flange parts
are sequentially distributed along the length direction of
the bobbin, and each winding part is respectively ar-
ranged between two adjacent flange parts. Because sev-
eral coil terminals of the latching relay are located on the
same flange part, it is easy to cause the start and end
wires of the enameled wire to overlap together, which is
easy to form a voltage difference, causing a short circuit
of the coil and then resulting in the loss of relay function.
In order to solve the above problems, there are some
technical solutions in which bridging terminals are pro-
vided on the middle flange part, the end wire of the enam-
eled wire is wound on the bridging terminal and then con-
nected to the end terminal, so that the start wire and the
end wire of the enameled wire are spaced apart. How-
ever, this way is not convenient for automatic winding.
This is because it is currently impossible to use an auto-
matic winding method to wind the end wire of the enam-
eled wire on the bridge terminal, and only a manual wind-
ing method can be used. In addition, the height difference
between the position of the bridge terminal and the po-
sition of the end terminal is large, when the end wire of
the enameled wire is led from the bridge terminal to the
end terminal, a crimping mechanism must be used to
crimp the end wire between the bridge terminal and the
end terminal to reduce its height and avoid interference
with the base of the relay. However, the use of a crimping
mechanism for crimping processing is not only compli-
cated, but also requires manual assistance.

[0003] Inaddition, the movable spring part of the latch-
ing relay includes a movable spring and a movable spring
terminal, which are riveted together and inserted into a
cavity provided at the bottom of the base of the latching
relay. The movable spring terminal includes a main sheet
body and a lead-out pin arranged on the main sheet body,
and the main sheet body is used for riveting with the
movable spring. Because there is a certain gap between
the main sheet body of the movable spring terminal and
the top surface of the cavity where it is located, when the
latching relay is dropped orimpacted by an external force,
the movable spring terminal is prone to shake up and
down, which affects the contact gap, contact over-travel
and contact pressure, etc., so that the consistency of the
mechanical properties of the product cannot be guaran-
teed.
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SUMMARY

[0004] According to one aspect of the present disclo-
sure, a bobbin that facilitates automatic winding, a coil,
a latching relay are provided.

[0005] The technical solutions adopted by the present
disclosure to solve its technical problems are as follows:
Abobbin that facilitates automatic winding includes a first
flange part, a second flange part, a third flange part, a
first winding part and a second winding part, the first
flange part, the second flange part and the third flange
part is sequentially distributed along a length direction of
the bobbin, the first winding part is provided between the
first flange part and the second flange part, the second
winding part is provided between the second flange part
and the third flange part; the first flange part is provided
with a plurality of terminal holes, the plurality of terminal
holes includes a first terminal hole for inserting a start
terminal and a second terminal hole for inserting an end
terminal, the first flange part is provided with a wire hang-
ing portion, and a bottom end of the wire hanging portion
is lower than a top end of the first flange part, and the
second flange part is provided with a first wire guide por-
tion for guiding a enameled wire from the second winding
part to the wire hanging portion.

[0006] Further, the first flange part is provided with a
groove which is located at an inner side of a part where
the second terminal hole is located, the groove is config-
ured to penetrate both sides of the first flange part in a
thickness direction thereof; and the wire hanging portion
is located on a groove wall of the groove at a side close
to the second terminal hole.

[0007] Further, the wire hanging portion is an upside-
down boss, a bottom end of the upside-down boss is
higher than a bottom end of the groove wall where the
upside-down boss is located.

[0008] Further, a bottom surface of the upside-down
bossis aninclined plane, and an end of the inclined plane
connected to the groove wall where the upside-down
boss is located is a higher end, the other end of the in-
clined plane away from the groove wall where the upside-
down boss is located is a lower end; an enameled wire
introduction port with a wide top and a narrow bottom is
formed between the upside-down boss and a groove wall
on the other side of the groove.

[0009] Further, the first wire guide portion is a wire
guide groove, the wire guide groove is open at one end
close to the second winding part, a bottom surface of the
wire guide groove is an inclined surface, and a lower end
of the inclined surface is close to the second winding part
and is provided with a rounded corner, a higher end of
the inclined surface is close to the first winding part.
[0010] Further, the bottom surface of the wire guide
groove is provided with a protruding column extending
upward, an end of the wire guide groove close to an out-
side of the second flange part is open, the protruding
column is located at the end of the wire guide groove.
[0011] Further, one end of the wire guide groove close



3 EP 3 944 265 A2 4

to the first winding part is provided with a rib extending
along a width direction of the bobbin, a top end of the rib
is higher than a height of the enameled wire after being
wound on the first winding part; the rib and a higher end
of the bottom surface of the wire guide groove are in a
circular arc transition.

[0012] Further, the plurality of terminal holes further
comprises a third terminal hole for inserting a common
terminal, the third terminal hole is located between the
first terminal hole and the second terminal hole.

[0013] Further, the first flange part is provided with a
plurality of vent holes, the plurality of terminal holes are
respectively communicated with at least one vent hole.
[0014] Further, the plurality of terminal holes are re-
spectively arranged up and down corresponding to cor-
responding vent holes, and an aperture of the vent hole
is smaller than an aperture of a terminal hole.

[0015] Further, the second flange part is provided with
a second wire guide portion for guiding the enameled
wire from the first winding part to the second winding part,
the second wire guide portion is an oblique retaining wall;
a side of the first flange part facing the first winding part
is provided with a first wire passing notch and a second
wire passing notch, the first wire passing notch and the
second wire passing notch are located at opposite sides
of the first winding part; a side of the second flange part
facing the second winding part is provided with a third
wire passing notch corresponding to the second wire
guide portion; the second flange part is provided with a
magnetic steel slot, the magnetic steel slot is connected
to an core mounting hole penetrating the first flange part,
the second flange part, the third flange part, the first wind-
ing part and the second winding part; two limiting bosses
are respectively provided on both sides of the magnetic
steel slot, and the two limiting bosses are respectively
provided with arc-shaped notches that cooperate with a
rotating shaft of an armature.

[0016] According to another aspect of the present dis-
closure, a coil is provided. The coil includes an enameled
wire, a plurality of terminals and bobbin that facilitates
automatic winding of the present disclosure as described
above, each terminal is inserted into a cooperating ter-
minal hole, the enameled wire is started from a terminal
inserted into a first terminal hole, and is guided to a wire
hanging portion through a wire guide groove after being
wound, and is connected to a terminal inserted into a
second terminal hole after an wire is hung on the wire
hanging portion.

[0017] According to another aspect of the present dis-
closure, a latching relay is provided. The latching relay
includes the coil of the present disclosure described
above.

[0018] Compared with related art, the present disclo-
sure has the following beneficial effects.

1. The present disclosure adopts the first wire guide
portioninstead of the bridge terminal to avoid manual
winding of enameled wire, and reduce costs and
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avoid wire disconnection, at the same time, the
present disclosure is provided with a wire hanging
portion on the first flange part, the bottom end of the
wire hanging portion is lower than the top end of the
first flange part, the wire hanging portion is used to
hang the wire to reduce the height of the end wire
part of the enameled wire located between the first
flange part and the second flange part, thereby
avoiding the use of a wire crimping mechanism to
perform crimping processing. At the same time, an
effective isolation between the enameled wire layers
of the second winding part and the first winding part
can be ensured, and the risk of interlayer breakdown
can be avoided. Therefore, the bobbin of the present
disclosure is convenient to realize automatic winding
and greatly improves the winding efficiency.

2. The present disclosure further provides the
groove, the wire hanging portion is located on the
groove wall of the groove at the side close to the
second terminal hole, which not only does not affect
the automatic wire hanging, but also prevents the
wire hanging portion from being located at the pe-
riphery of the first flange part and interfering with the
base of the relay.

3. The wire hanging portion is preferably an upside-
down boss, so that its structure is very simple. In
particular, a bottom surface of the upside-down boss
isaninclined plane, and the end of the inclined plane
connected to the groove wall where the upside-down
boss is located is the higher end, the other end of
the inclined plane away from the groove wall where
the upside-down boss is located is the lower end,
which is beneficial to tilt the enameled wire to the
side where the second terminal hole is located after
being hung on the upside-down boss, so as to pre-
vent the enameled wire from falling out of the upside-
down boss; the enameled wire introduction port fa-
cilitates the introduction of the enameled wire for
hanging upside down at the bottom of the upside-
down boss.

4. The first wire guide portion is a wire guide groove,
the bottom surface of the wire guide groove is an
inclined surface, which is convenient for guiding the
enameled wire and reducing the tension ofthe enam-
eled wire, so that the enameled wire is more difficult
to break.

5. The arrangement of the protruding column can
not only restrict the enameled wire from coming out
of the wire guide groove, but also can be used as a
winding fixing point of the enameled wire when need-
ed.

6. The arrangement of the vent holes 19 can allow
the heated and expanded air in the terminal holes to
circulate freely with the outside of the terminal hole
when the start terminal, the common terminal and
the end terminal are heated with tin, so as to avoid
air expansion in the terminal holes and affect the
initial plug-in position of the terminal, which may
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cause problems such as terminal skew and change
in the length of the terminal.

7. Each vent hole is arranged up and down corre-
sponding to the corresponding vent hole, and the
aperture of the vent hole is smaller than the aperture
of the terminal hole, so that the vent hole can be
easily formed without causing the corresponding ter-
minal to fall out.

[0019] According to another aspect of the present dis-
closure, a movable spring terminal limiting structure and
a latching relay are provided.

[0020] The technical solutions adopted by the present
disclosure to solve its technical problems are as follows:
amovable spring terminal limiting structure of the present
disclosure includes a base of the relay and a movable
spring terminal, the bottom of the base is provided with
a first cavity, the movable spring terminal is inserted into
the first cavity from a side of the base; the movable spring
terminal 200 includes a lead-out pin and a main sheet
body for connecting with the movable spring, the lead-
outpinis provided at the main sheet body; the main sheet
body is provided with a limiting portion, the base is pro-
vided with a limiting slot, the limiting slot is in communi-
cation with the first cavity; the limiting portion is inserted
into the limiting slot along the insertion direction of the
movable spring terminal, so that the limiting portion is not
move up and down.

[0021] Further, the first cavity is provided with a boss
for supporting the main sheet body, the lead-out pin is
located outside the boss and its bottom end extends be-
low the base; the limiting portion and the tail of the mov-
able spring connected to the main sheet body are located
on the same side of the main sheet body, the limiting
portion extends downward and bend, the bottom surface
of the limiting slot is lower than the boss.

[0022] Further, the limiting portion is in a shape of "Z",
and the higher end of the limiting portion is connected to
the main sheetbody, the bottom end of the limiting portion
faces the middle of thefirst cavity; the shape ofthe limiting
slot is adapted to the shape of the limiting portion, or, the
limiting slot is in a shape of "L", and the width of the
vertical portion thereof is greater than or equal to the
width of the top of the limiting portion

[0023] Further, the corners of the limiting portion are
respectively designed as rounded corners, the top of the
ends of the main sheet body and the limiting portion are
respectively provided with chamfers; the top surface of
the boss is provided with a relief groove, and the relief
groove is far away from the limiting slot, an end of the
top surface of the boss close to the lead-out pin is pro-
vided with a chamfer.

[0024] Further, the lead-out pin is L-shaped, and its
horizontal portion is connected to the main sheet body,
and its vertical portion extends downward; the first cavity
is provided with a retaining wall located at an inner side
of the lead-out pin, the retaining wall is provided with a
limiting protrusion for limiting the movement of the lead-
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out pin upward and/or toward the middle of the first cavity;
the limiting protrusion is an L-shaped limiting rib fitted at
the outer corner of the lead-out pin; the limiting slot is
located between the boss and the retaining wall.

[0025] Further, the movable spring terminal is inserted
into the first cavity from the side of the base in the width
direction, the limiting portion is located at one end of the
main sheet body in the length direction of the base, the
lead-out pin is arranged at one end of the main sheet
body in the width direction of the base, and is fitted to the
opening of the first cavity into which the movable spring
terminal is inserted.

[0026] Further, the first cavity is provided with a block-
ing portion, the blocking portion abuts against the side
surface of the other end of the main sheet body in the
length direction of the base; the blocking portion coop-
erates with the limiting slot to limit the degree of freedom
of the main sheet body and the limiting portion in the
length direction of the base 1; an end of the blocking
portion close to the lead-out pin is chamfered, the block-
ing portion is a baffle or a barrier strip.

[0027] Further, the top surface of the first cavity is pro-
vided with a pressure contact portion, the bottom end of
the pressure contact portion abuts the top surface of the
other end of the main sheet body in the length direction
of the base; the pressure contact portion is a pressure
plate or a pressure strip.

[0028] Further, the side surface of the main sheet body
at the other end in the length direction of the base is
provided with a plurality of snap-fit barbs, the corner of
each snap-fit barb is respectively arranged as rounded
corner; a process notch is provided at one end of the
main sheet body where the lead-out pin are provided;
the main sheet body is provided with a plurality of riveting
holes or riveting columns for riveting with the movable
spring; the base is also provided with a second cavity for
mounting the magnetic circuit part of the relay.

[0029] According to another aspect of the present dis-
closure, a latching relay is provided, the latching relay
includes a movable spring terminal limiting structure of
the present disclosure described above.

[0030] Compared with related art, the present disclo-
sure has the following beneficial effects.

1. The main sheet body of the present disclosure is
provided with a limiting portion which is inserted into
the cooperating limiting slot of the base, and can’t
move up and down, thereby limiting the degree of
freedom of the main sheet body of the movable
spring terminal in the up and down direction, pre-
venting the main sheet body of the movable spring
terminal from shaking up and down when the latching
relay is dropped or impacted by an external force,
and helping to improve the consistency of the prod-
uct’'s mechanical properties.

2. The limiting portion and the tail of the movable
spring connected to the main sheet body are located
on the same side of the main sheet body, the limiting
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portion extends downward and bend, the bottom sur-
face of the limiting slot is lower than the boss, which
can prevent the limiting portion from limiting the mov-
able spring connected to the main sheet body or in-
terfering with the movable spring connected to the
main sheetbody, thereby avoiding affecting the elas-
ticity of the movable spring and also ensuring that
the movable spring has sufficient space for move-
ment.

3. The limiting portion is in a shape of "Z", and thus
has the characteristics of easy forming, easy inser-
tion, and good limiting effects in up and down direc-
tion.

4. The corners of the limiting portion are respectively
designed as rounded corners, the top of the ends of
the main sheet body and the limiting portion away
from the lead-out pin are respectively provided with
chamfers, so as to avoid scraping and generating
plastic scraps when the movable spring terminal 200
is installed in the base 1.

5. The arrangement of the retaining wall and its lim-
iting protrusion can limit the lead-out pin and prevent
the lead-out pin from being forced during the product
production process and product application process
to cause changes in the relevant mechanical param-
eters of the relay product and affecting the perform-
ance of the relay.

6. The blocking portion abuts against the other side
surface of the main sheet body in the length direction
of the base, and cooperate with the limiting slot to
limit the degree of freedom of the main sheet body
and the limiting portion in the length direction of the
base, so that the technical solution of the present
disclosure canlimitthe degree of freedom of the main
sheet body of the movable spring terminal in the
length direction of the base, prevent the main sheet
body of the movable spring terminal from lateral
shaking when the latching relay is dropped or im-
pacted by an external force, and help to improve the
consistency of the product’s mechanical properties.
7. The arrangement of the pressure contact portion
116 is combined with the cooperation of the limiting
portion and the limiting slot, which achieves bilateral
limiting of the main sheet body 210 in the up and
down direction, and greatly improves the limiting ef-
fect of the main sheet body in the up and down di-
rection, thereby helping to further improve the con-
sistency of the mechanical properties of the product.

[0031] The disclosure will be further described in detail
below in conjunction with the drawings and embodi-
ments. However, the bobbin that facilitates automatic
winding, the coil, the a movable spring terminal limiting
structure and the latching relay of the present disclosure
are not limited to the embodiments.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

FIG. 1 is a first structural diagram of the bobbin of
the present disclosure.

FIG. 2 is a second structural diagram of the bobbin
of the present disclosure.

FIG. 3 is a third structural diagram of the bobbin of
the present disclosure.

FIG. 4 is a side view of the bobbin of the present
disclosure.

FIG. 5 is a front view of the bobbin of the present
disclosure.

FIG. 6 is a first schematic diagram of the bobbin of
the present disclosure being wound in a single-coil
winding manner.

FIG. 7 is a second schematic diagram of the bobbin
of the present disclosure being wound in a single-
coil winding manner.

FIG. 8 is a third schematic diagram of the bobbin of
the present disclosure being wound in a single-coil
winding manner.

FIG. 9 is a first schematic diagram of the bobbin of
the present disclosure being wound in a double-coil
winding manner.

FIG. 10 is a second schematic diagram of the bobbin
of the present disclosure being wound in a double
-coil winding manner.

FIG. 11 is a third schematic diagram of the bobbin
of the present disclosure being wound in a double
-coil winding manner.

FIG. 12 is a fourth schematic diagram of the bobbin
of the present disclosure being wound in a double
-coil winding manner.

FIG. 13 is a fifth schematic diagram of the bobbin of
the present disclosure being wound in a double -coil
winding manner.

FIG. 14 is a front view of the coil of the present dis-
closure.

FIG. 15 is an exploded schematic diagram of the
movable spring terminal limiting structure of the
present disclosure.

FIG. 16 is a schematic diagram of the three-dimen-
sional structure of the movable spring terminal of the
present disclosure.

FI1G.17 is a top view of the movable spring terminal
of the present disclosure.

FIG. 18isan A-A cross-sectional view of the movable
spring terminal of the present disclosure.

FIG.19 is a schematic diagram of the three-dimen-
sional structure of the base of the present disclosure.
FIG. 20 is a front view of the base of the present
disclosure.

FIG. 21 is a cross-sectional view of the base of the
present disclosure.

FIG. 22 is a schematic diagram of the three-dimen-
sional structure of the movable spring terminal of the
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present disclosure after the movable spring terminal
is installed in the base.

FIG. 23 is a cross-sectional view of the movable
spring terminal limiting structure of the present dis-
closure after the movable spring terminal is installed
in the base.

DETAILED DESCRIPTION
The first embodiment

[0033] Please refer to FIG. 1 to FIG. 14, a bobbin of
the present disclosure that facilitates automatic winding
includes a first flange part 1, a second flange part 2, a
third flange part 3, a first winding part 4 and a second
winding part 5, the first flange part 1, the second flange
part 2 and the third flange part 3 are sequentially distrib-
uted along the length direction Y of the bobbin, the first
winding part 4 is provided between the first flange part 1
and the second flange part 2, the second winding part 5
is provided between the second flange part 2 and the
third flange part 3, the first flange part 1 is provided with
a plurality of terminal holes, and the plurality of terminals
are distributed along the width direction X of the bobbin,
the plurality of terminal holes include a first terminal hole
11 for inserting a start terminal, a second terminal hole
13 for inserting an end terminal, and a third terminal hole
12 for inserting a common terminal, the third terminal
hole 12 is located between the first terminal hole 11 and
the second terminal hole 13. In other embodiments, the
plurality of terminal holes includes the first terminal hole
and the second terminal hole, but does not include the
third terminal hole. The first flange part 1 is provided with
a wire hanging portion, and the bottom end of the wire
hanging portion is lower than the top end of the first flange
part 1, and the second flange part 2 is provided with a
first wire guide portion for guiding the enameled wire from
the second winding part 5 to the wire hanging portion.
[0034] Inthe embodiment, as shown in FIG. 1, the first
flange part 1 is provided with a groove 15 which is located
at the inner side of the part where the second terminal
hole 13 is located, the groove 15 penetrates both sides
of the first flange part 1 in the thickness direction thereof,
and the wire hanging portion is located on the groove
wall of the groove 15 at the side close to the second
terminal hole 13. Specifically, the groove 15 is located
between the second terminal hole 13 and the third ter-
minal hole 12. When the first flange portion only includes
the first terminal hole and the second terminal hole, the
groove is located between the first terminal hole and the
second terminal hole.

[0035] Inthe embodiment, as showninFIG. 1and FIG.
4, the wire hanging portion is an upside-down boss 14,
the bottom end of the upside-down boss 14 is higher than
the bottom end of the groove wall where it is located. A
bottom surface 141 of the upside-down boss 14 is an
inclined plane, and the end of the inclined plane connect-
ed to the groove wall where the upside-down boss 14 is
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located is the higher end, the other end of the inclined
plane away from the groove wall where the upside-down
boss 14 is located is the lower end, as shown in FIG. 4,
the angle o between the inclined plane and the vertical
direction is 70°-80°. As shown in FIG. 1, an enameled
wire introduction port 16 with a wide top and a narrow
bottom is formed between the upside-down boss 14 and
the groove wall on the other side of the groove 15 to
facilitate the introduction of enameled wires 7. As shown
in FIG. 4, the width W1 of the upside-down boss 14 is
smaller than the width W2 of the groove 15.

[0036] Inthe embodiment, as shownin FIG. 1, the first
wire guide portion is a wire guide groove 21, but is not
limited to this, in other embodiments, the first wire guide
portion is a wire retaining wall or a wire rib or the like.
The wire guide groove 21 is open at one end close to the
second winding part 5, the bottom surface of the wire
guide groove 21 is an inclined surface, and the lower end
of the inclined surface is close to the second winding part
5 and is provided with a rounded corner, the higher end
of the inclined surface is close to the first winding part 4.
The bottom surface of the wire guide groove 21 is pro-
vided with a protruding column 22 extending upward, the
end of the wire guide groove 21 close to the outside of
the second flange part 2 is open, the protruding column
22 is integrally formed with the second flange part 2 and
is located at the end of the wire guide groove 21. As
shown in FIGS. 4 and 5, the height difference a2 between
the top end of the protruding column 22 and the top end
of the first flange part 1 is greater than the height differ-
ence albetween the bottom end of the upside-down boss
14 and the top end of the first flange part 1, which can
prevent the enameled wire at the end terminal and the
enameled wire at the common terminal from being over-
lapped when the enameled wires are wound by using the
double-coil method, so as to avoid when the coil is pow-
ered off, the reverse voltage breaks down the overlap
portion (when the wires at the end terminal and the com-
mon terminal are overlapped together, it is easy to form
a voltage difference), resulting in a short circuit of the coil
and loss of the relay function. As shown in FIG. 1, one
end of the wire guide groove 21 close to the first winding
part 4 is provided with a rib 23 extending along the width
direction X of the bobbin, the top end of the rib 23 is higher
than the height of the enameled wire 7 after being wound
on the first winding part 4; the rib 23 and the higher end
of the bottom surface of the groove are in a circular arc
transition.

[0037] Inthe embodiment, as shown in FIG. 3, the first
flange part 1 is provided with a plurality of vent holes 19,
the three terminal holes (that s, the first terminal hole 11,
the second terminal hole 13 and the third terminal hole
12) are respectively communicated with at least one vent
hole 19. The number of the vent holes 19 is specifically
three, and the three vent holes 19 correspond to the three
terminal holes one by one, the three terminal holes are
respectively arranged up and down corresponding to the
corresponding ventholes 19, and the aperture of the vent
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hole 19 is smaller than the aperture of the terminal hole.
Specifically, the portion where the vent hole 19 is located
is opposite to the portion where the terminal hole is lo-
cated. In other embodiments, the vent hole is located on
the side of the first flange part. The arrangement of the
vent holes 19 can allow the heated and expanded air in
the terminal holes to circulate freely with the outside of
the terminal holes when the start terminal, the common
terminal and the end terminal are heated with tin, so as
to avoid air expansion in the terminal holes and affect
the initial plug-in position of the terminal, which may
cause problems such as terminal skew and change in
the length of the terminal.

[0038] Inthe embodiment, as shownin FIG. 2, the sec-
ond flange part 2 is provided with a second wire guide
portion for guiding the enameled wire from the first wind-
ing part 4 to the second winding part 5, the second wire
guide portion is an oblique retaining wall 25, and the ob-
lique retaining wall 25 forms a certain angle with the cent-
er line of the bobbin, the oblique retaining wall 25 and
the wire guide groove 21 are distributed along the width
direction X of the bobbin.

[0039] In the embodiment, as shownin FIGS. 1 and 2,
the side of the first flange part 1 facing the first winding
part 4 is provided with a first wire passing notch 17 and
a second wire passing notch 18, the first wire passing
notch 17 and the second wire passing notch 18 are lo-
cated at opposite sides of the first winding part 4. The
side of the second flange part 2 facing the second winding
part 5 is provided with a third wire passing notch 24 cor-
responding to the second wire guide portion. The second
flange part 2 is provided with a magnetic steel slot 26
which is located on the bottom surface of the second
flange part 2, the magnetic steel slot 26 is connected to
an core mounting hole 16 penetrating the first flange part
1, the second flange part 2, the third flange part 3, the
first winding part 4 and the second winding part 5. Two
limiting bosses 27 are respectively provided on both
sides of the magnetic steel slot 26, and the two limiting
bosses 27 are respectively provided with arc-shaped
notches 271 that cooperate with the rotating shaft of the
armature.

[0040] The bobbin that facilitates automatic winding of
the presentdisclosure, whenwinding the wire on the bob-
bin, either a single-coil winding method or a double-coil
winding method can be used. When a single-coil winding
method is performed, it is only necessary to insert the
start terminal 8 and the end terminal 9 into the terminal
holes on both sides of the first flange part 1 (that is, the
first terminal hole 11 and the second terminal hole 13),
respectively. As shown in FIGS. 6-8, the enameled wire
7 is started from the start terminal 8, and after passing
through the first wire passing notch 17 and completing
the winding of the first set of coil 71 at the first winding
part 4, the enameled wire 7 is directly entered the third
wire passing notch 24 along the oblique retaining wall
25, and then the winding of the second set of coils 72 at
the second winding part 5 is completed; then, the enam-
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eled wire 7 is climbed from the lower end to the higher
end of the bottom surface of the wire guide groove 21 at
the inner side of the protruding column 22, and then is
guided straight across the rib 23 to the bottom of the
upside-down boss 14. After being hung on the upside-
down boss 14, the enameled wire 7 is pulled up to the
end terminal 9, and is wound clockwise on the end ter-
minal 9 for 2-3 turns to complete the single-coil winding.
[0041] When a double-coil winding method is per-
formed, in additional to the start terminal 8 and the end
terminal 9 are inserted into the terminal holds (i.e., the
first terminal hole 11 and the second terminal hole 13)
on both sides, the common terminal 10 is also inserted
into the middle terminal hole (i.e., the third terminal hole
12). As shown in FIGS. 9-13, the enameled wire 7 is
started from the start terminal 8, and after passing
through the first wire passing notch 17 and completing
the winding of the first set of coils 71 at the first winding
part 4, the enameled wire 7 is returned to the common
terminal 10 and is wound clockwise on the common ter-
minal 10 for 2-3 turns, then is returned to the first winding
part4 along the second wire passing notch 18, after being
wound a few turns on the first winding part 4 at a relatively
large interval, the enameled wire 7 is entered the third
wire passing notch 24 along the oblique retaining wall
25, then the winding of the second set of coil 72 in the
second winding part 5 is completed; then the enameled
wire 7 is climbed from the lower end to the higher end of
the bottom surface of the wire guide groove 21 at the
inner side of the protruding column 22, and is guided
straight across the rib 23 to the bottom of the upside-
down boss 14. After being hung on the upside-down boss
14, the enameled wire 7 is pulled up to the end terminal
9, and is wound clockwise on the end terminal 9 for 2-3
turns to complete the double-coil winding.

[0042] Regardless of whether it is a single-coil or dou-
ble-coil winding method, the top end of the rib 23 is higher
than the height of the first set of coils 71, which can avoid
the spanned enameled wire 73 and the enameled wire
of the first set of coils 71 from touching and overlapping
together, as shown in FIG. 14, so as to avoid when the
coil is powered off, the reverse voltage breaks down the
overlap portion (when the wires at the start and end ter-
minals are overlapped together, it is easy to form a volt-
age difference), resulting in a short circuit of the coil and
loss of the relay function.

[0043] The bobbin that facilitates automatic winding of
the present disclosure adopts the first wire guide portion
instead of the bridge terminal to avoid manual winding
of enameled wire, at the same time, the wire hanging
portion is used to hang the wire to reduce the height of
the end wire part of the enameled wire (that is, the
spanned enameled wire 73) located between the first
flange part and the second flange part, thereby avoiding
the use of awire crimping mechanism to perform crimping
processing. At the same time, an effective isolation be-
tween the enameled wire layers of the second winding
part and the first winding part can be ensured, and the
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risk of interlayer breakdown can be avoided, Through the
design of the bobbin structure, the present disclosure
can reduce the potential failure risk during the winding
process, and can better guide the fixing and limiting of
the enameled wire 7, so as to facilitate the realization of
automatic winding.

[0044] Please refer to FIGS. 1-14, a coil provided by
the present disclosure includes an enameled wire 7 and
several terminals. The several terminals specifically in-
clude a start terminal 8, a common terminal 10 and an
end terminal 9. The coil of the present disclosure also
includes a bobbin that facilitates automatic winding as
described in the present disclosure, and the common ter-
minal 10 can be selectively inserted into the middle ter-
minal hole (that is, the third terminal hole 12), the start
terminal 8 and the end terminal 9 are respectively insert-
ed into the other two terminal holes (namely, the first
terminal hole 11 and the second terminal hole 13), the
enameled wire 7 is started from the start terminal 8 and
is wound by a single-coil winding method or a double-
coil winding method, and is led to the wire hanging portion
by the wire guide groove 21, and connected to the end
terminal 9 after the wire is hooked in the wire hanging
portion. The common terminal 10 can be selectively in-
serted into the middle terminal hole 12, which means that
when a single-coil winding method is adopted, only the
terminal holes 11, 13 on both sides of the first flange
portion 1 need to be inserted into the start terminal 8 and
the end terminal 9 respectively, and the middle terminal
hole 12 does not need to be inserted into the common
terminal 10; when the double-coil winding method is
adopted, the three terminals 11, 12, and 13 of the first
flange part 1 are respectively inserted into the start ter-
minal 8, the common terminal 10, and the end terminal
9 respectively.

[0045] The coil of the present disclosure can adopt a
single-coil winding method or a double-coil winding meth-
od. The two coil winding methods are as described
above, and will not be repeated here. When the plurality
of terminal holes of the first flange part only includes the
first terminal hole and the second terminal hole, but does
not include the third terminal hole, the several terminals
only include the start terminal and the end terminal, and
do not include the common terminal, in this case, the
present disclosure can only adopt the single-coil winding
method.

[0046] A latching relay disclosed in the present disclo-
sure includes the coil of the present disclosure as de-
scribed above.

The second embodiment

[0047] Please refer to FIGS. 15-23, a movable spring
terminal limiting structure of the present disclosure in-
cludes a base 100 of the relay and a movable spring
terminal 200, the bottom of the base 1 is provided with a
first cavity 110, and the first cavity 110 is provided with
an opening to the outside in the width direction W of the
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base 100, the movable spring terminal 200 is inserted
into the first cavity 110 from the side of the base 100.
Specifically, the movable spring terminal 200 is inserted
into the first cavity 110 from the side of the base 100 in
the width direction W. The base 100 and the movable
spring lead-out sheet 200 are specifically the base and
movable spring lead-out sheet of a magnetic latching re-
lay, but are not limited thereto. The base 100 is also pro-
vided with a second cavity 120 for mounting the magnetic
circuit part of the relay, and the second cavity 120 and
the first cavity 110 are substantially arranged up and
down. The movable spring terminal 200 includes a lead-
out pin 220 and a main sheet body 210 for connecting
with the movable spring 300, the lead-out pin 220 is pro-
vided at one end of the main sheet body 210 in the width
direction of the base 100, the lead-out pin 220 is fitted in
the opening of the first cavity 110 for the movable spring
terminal 200 to be inserted. One end of the main sheet
body 210 in the length direction Z of the base 100 is
provided with a limiting portion 230, the limiting portion
230 and the tail of the movable spring 300 connected to
the main sheet body 210 are located at the same side of
the main sheet body 210; the bottom of the base 100 is
also provided with a limiting slot 112 communicating with
the outside along the width direction W of the base 100,
the limiting slot 112 is in communication with the first
cavity 110; the limiting portion 230 is inserted into the
limiting slot 112 along the insertion direction of the mov-
able spring terminal 200, so that the limiting portion is
not move up and down.

[0048] In the embodiment, the first cavity 110 is pro-
vided with a boss 111 for supporting the main sheet body
210, the lead-out pin 220 is located outside the boss 111
and its bottom end extends below the base 100. The
limiting portion 230 extends downward and is bent, and
the bottom surface of the limiting slot 112 is lower than
the boss 111.

[0049] In the embodiment, as shown in FIG. 16, the
limiting portion 230 is in a shape of "Z", and the higher
end of the limiting portion 230 is connected to the main
sheet body 210, the bottom end of the limiting portion
230 faces the middle of the first cavity 110, and the width
at the top of the limiting portion 230 is smaller than the
width at the bottom. As shown in FIGS. 17 and 18, the
bending angles o and f at the upper and lower positions
of the limiting portion 230 are both 90°, the bending an-
gles o and B at the upper and lower positions of the lim-
iting portion 230 are both 90°, the sum of the width of the
top of the limiting portion 230 and the width of the main
sheet body 210 is ci, the height of the vertical portion of
the limiting portion 230 is bi, and the width of the bottom
of the limiting portion 230 is L1. aand 3 can be adjusted
according to the adaptability of the key dimensions ciand
bi and the manufacturability of the parts, so as to obtain
a better relative position for fixing the movable spring
terminal 200. The limiting slot 112 is L-shaped, and the
width of the vertical portion thereof is slightly larger than
the width of the top of the limiting portion 230, the width
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L2 of the bottom of the limiting slot 112 is slightly larger
than the width L1 of the bottom of the limiting portion 230,
so that the bottom of the limiting portion 230 can be com-
pletely accommodated, in the case of a better molding
process, the limitation of the degree of freedom is not
affected. As shown in FIG. 21, the height difference be-
tween the upper end of the horizontal part of the limiting
slot 112 and the top surface of the boss 111 is b2, which
is adapted to the bi. In other embodiments, the shape of
the limiting slot is adapted to the shape of the limiting
portion. The shape of the limiting portion 230 is not limited
to the shape of "Z".

[0050] In the embodiment, as shown in FIG. 18, the
corners of the limiting portion 230 are respectively de-
signed as rounded corners, the top of the ends of the
main sheet body 210 and its limiting portion 230 located
in the length direction of the base 100 and away from the
lead-out pin 220 are respectively provided with chamfers
214. In this way, it is possible to avoid scraping and gen-
erating plastic scraps when the movable spring terminal
200 is installed in the base 1.

[0051] In the embodiment, as shown in FIG. 16, the
lead-out pin 220 is L-shaped, and its horizontal portion
is connected to the main sheet body 210, and its vertical
portion extends downward; as shown in FIG. 19, the first
cavity 110 is provided with a retaining wall 113 located
at the inner side of the lead-out pin 220 to restrict the
lead-out pin 220 from moving to the inside of the first
cavity 110, the retaining wall 113 is provided with a lim-
iting protrusion for limiting the movement of the lead-out
pin 220 upward and/or toward the middle of the first cavity
110. The limiting protrusion is specifically an L-shaped
limiting rib 114 fitted at the outer corner of the lead-out
pin 220, but it is not limited thereto. The limiting slot 112
is located between the boss 111 and the retaining wall
113. The top surface of the horizontal portion of the lead-
out pin 220 is provided with two notches, the notch 221
on the left side is semicircular, which is convenient for
mold forming with a 90° bending angle, the notch 222 on
the right is rectangular and is used to fit the retaining wall
113 of the base 1.

[0052] In the embodiment, as shown in FIGS. 19-23,
the first cavity 11 is provided with a blocking portion 115
on the side surface of one end in the length direction Z
of the base 1, the blocking portion 115 abuts against the
side surface of the other end of the main sheet body 210
in the length direction Z of the base 1; the blocking portion
115 cooperates with the limiting slot 112 to limit the de-
gree of freedom of the main sheet body 210 and its lim-
iting portion 230 in the length direction of the base 1,
specifically, as shown in FIG. 21, the distance between
the blocking portion 115 and the right side wall of the
vertical portion of the limiting groove 112 is C2, which is
adapted to the ci, thereby restricting the degree of free-
dom of the main sheet body 210 and the limiting portion
230 in the length direction Z of the base 1. An end of the
blocking portion 115 close to the lead-out pin 220 is
chamfered, so that the main sheet body 210 of the mov-
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able spring terminal 200 can smoothly enter the first cav-
ity 110. The blocking portion 115 is a baffle or a barrier
strip.

[0053] In the embodiment, as shown in FIG. 19, the
top surface of the boss 111 is provided with a relief groove
117 at one end in the length direction Z of the base 100,
and the relief groove 117 is far away from the limiting slot
112. The relief groove 117 can make way for the position
of the burr of the movable spring terminal 200 to reduce
the occurrence of plastic debris from scraping the base
100 by the burr surface. An end of the top surface of the
boss 111 in the width direction W of the base and close
to the lead-out pin 220 is provided with a chamfer 1111,
so that the main sheet body 210 of the movable spring
lead-out sheet 200 can smoothly enter the first cavity
110. In the embodiment, the top surface of the first cavity
110 is provided with a pressure contact portion 116 lo-
cated above the boss 111, the bottom end of the pressure
contact portion 116 abuts the top surface of the other end
of the main sheet body 210 in the length direction Z of
the base 100; The pressure contact portion 116 is a pres-
sure plate or a pressure strip.

[0054] In the embodiment, as shown in FIG. 16, the
side surface of the main sheet body 210 at the other end
in the length direction Z of the base 100 is provided with
a plurality of snap-fit barbs 211, the corner of each snap-
fit barb 211 is respectively arranged as rounded corner
to reduce the generation of foreign matter (plastic scraps)
during insertion. A process notch 212 is provided at one
end of the main sheet body 210 where the lead-out pin
220 are provided. The process notch 212 serves as the
action point of the manipulator when the movable spring
lead-out sheet 200 is installed in the base 100. The main
sheetbody 210 is provided with a plurality of riveting col-
umns 213 for riveting with the movable spring 300, and
the plurality of riveting posts 213 are distributed along
the width direction W of the base 100. The number of the
riveting columns 213 is specifically two, but itis not limited
thereto. The riveting columns 213 can be replaced by
riveting holes.

[0055] When the movable spring terminal limiting
structure of the present disclosure is installed, after the
main sheet body 210 of the movable spring terminal 200
is connected to the movable spring 300, the whole is
inserted from the corresponding position of the opening
of the first cavity 110 of the base, so that the movable
spring lead-out sheet 200 and the movable spring 300
are limited in the first Cavity 110. During the installation
process, as the main sheet body 210 is inserted into the
first cavity 110, its limiting portion 230 is also inserted
into the limiting slot 112, thereby limiting the degree of
freedom of the main sheet body of the movable spring
lead-out sheet 200 in the up and down direction, prevent-
ing the main sheet body 210 of the movable spring ter-
minal 200 from shaking up and down when the magnetic
latching relay is dropped orimpacted by an externalforce,
and helping to improve the consistency of the product’s
mechanical properties. The pressure contact portion 116
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is combined with the cooperation of the limiting portion
230 and the limiting slot 112, which achieves bilateral
limiting of the main sheet body 210 in the up and down
direction, and greatly improves the limiting effect of the
main sheet body 210 in the up and down direction, there-
by helping to further improve the consistency of the me-
chanical properties of the product.

[0056] The limiting portion 230 and the tail of the mov-
able spring 300 connected to the main sheet body 210
are located at the same side of the main sheet body 210
and extend downward and bend, the bottom surface of
the limiting slot 112 is lower than the boss 111, which
can prevent the limiting portion 230 from limiting or inter-
fering with the movable spring 300 connected to the main
sheet body 210, thereby avoiding affecting the elasticity
of the movable spring 300 and also ensuring that the
movable spring 300 has sufficient space for movement.
The arrangement of the retaining wall 113 and its limiting
protrusion can limit the lead-out pin 220 and prevent the
lead-out pin 220 from being forced during the product
production process and product application process to
cause changes in the relevant mechanical parameters
of the relay product and affecting the performance of the
relay. The blocking portion 115 abuts against the other
side surface of the main sheet body 210 in the length
direction Z of the base 1, and cooperate with the limiting
slot 112 to limit the degree of freedom of the main sheet
body 210 and the limiting portion 230 in the length direc-
tion of the base 100, so that the technical solution of the
present disclosure can limit the degree of freedom of the
main sheet body 210 of the movable spring terminal 200
in the length direction Z of the base 100, prevent the main
sheet body 210 of the movable spring lead-out sheet 200
from lateral shaking when the magnetic latching relay is
dropped or impacted by an external force, and help to
improve the consistency of the product’s mechanical
properties.

[0057] The movable spring terminal limiting structure
of the present disclosure, through the structural design
of the movable spring lead-out sheet and the base adapt-
ed to it, the movable spring terminal can be limited in
multiple dimensions, thereby reducing the degree of free-
dom of the movable spring lead-out sheet, the movable
spring lead-out sheet can only move in the opposite di-
rection of its insertion direction after the movable spring
lead-out sheet is installed on the base, and ensuring the
stability and robustness of the position of the movable
spring, and further improving the stability of the contact
gap, the contact over-travel, and the contact pressure of
the relay product. At the same time, there is also a sep-
arate limit for the lead-out pin of the movable spring ter-
minal to prevent the lead-out pin 220 from being forced
during the production process and application process
to cause changes in the relevant mechanical parameters
of the relay product and affecting the performance of the
relay.

[0058] The present disclosure provides a latching re-
lay, which includes the movable spring terminal limiting
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structure of the present disclosure as described above.
[0059] Inthe latching relay provided by the present dis-
closure, the parts notinvolved are the same as the related
technology or can be realized by using the related tech-
nology.

[0060] The above-mentioned embodiments are only
used to further illustrate a bobbin facilitates automatic
winding, a coil, a latching relay and a movable spring
terminal limiting structure, but the present disclosure is
notlimited to the embodiments, any simple amendments,
equivalent changes and modifications made to the above
embodiments based on the technical essence of the
present disclosure fall within the protection scope of the
technical solutions of the present disclosure.

Claims

1. A bobbin that facilitates automatic winding, compris-
ing a first flange part (1), a second flange part (2), a
third flange part (3), a first winding part (4) and a
second winding part (5), the first flange part (1), the
second flange part (2) and the third flange part (3)
being sequentially distributed along a length direc-
tion of the bobbin, the first winding part (4) being
provided between the first flange part (1) and the
second flange part (2), the second winding part (5)
being provided between the second flange part (2)
and the third flange part (3); the first flange part (1)
being provided with a plurality of terminal holes, the
plurality of terminal holes comprising a first terminal
hole (11) for inserting a start terminal (8) and a sec-
ond terminal hole (13) for inserting an end terminal
(9), characterized in that, the first flange part (1) is
provided with a wire hanging portion, and a bottom
end of the wire hanging portion is lower than a top
end of the first flange part (1), and the second flange
part (2) is provided with a first wire guide portion for
guiding a enameled wire (7) from the second winding
part (5) to the wire hanging portion.

2. Thebobbin thatfacilitates automatic winding accord-
ing to the claim 1, characterized in that, the first
flange part (1) is provided with a groove (15) which
is located at aninner side of a part where the second
terminal hole (13) is located, the groove (15) is con-
figured to penetrate both sides of the first flange part
(1) in a thickness direction thereof; and the wire
hanging portion is located on a groove wall of the
groove (15) at a side close to the second terminal
hole (13).

3. Thebobbin thatfacilitates automatic winding accord-
ing to the claim 2, characterized in that, the wire
hanging portion is an upside-down boss (14), a bot-
tom end of the upside-down boss (14) is higher than
a bottom end of the groove wall where the upside-
down boss (14) is located.
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The bobbin that facilitates automatic winding accord-
ing to the claim 3, characterized in that, a bottom
surface (141) of the upside-down boss (14) is an
inclined plane, and an end of the inclined plane con-
nected to the groove wall where the upside-down
boss (14) is located is a higher end, the other end of
the inclined plane away from the groove wall where
the upside-down boss (14) is located is a lower end;
an enameled wire introduction port (16) with a wide
top and a narrow bottom is formed between the up-
side-down boss (14) and a groove wall on the other
side of the groove(15).

The bobbin that facilitates automatic winding accord-
ing to the claim 1, characterized in that, the first
wire guide portion is a wire guide groove (21), the
wire guide groove (21) is open at one end close to
the second winding part (5), a bottom surface of the
wire guide groove (21) is an inclined surface, and a
lower end of the inclined surface is close to the sec-
ond winding part (5) and is provided with a rounded
corner, a higher end of the inclined surface is close
to the first winding part (4).

The bobbin that facilitates automatic winding accord-
ing to the claim 5, characterized in that, the bottom
surface of the wire guide groove (21) is provided with
a protruding column (22) extending upward, an end
of the wire guide groove (21) close to an outside of
the second flange part (2) is open, the protruding
column (22) is located at the end of the wire guide
groove (21).

The bobbin that facilitates automatic winding accord-
ing to the claim 5, characterized in that, one end
ofthe wire guide groove (21) close to the firstwinding
part (4) is provided with a rib (23) extending along a
width direction (X) of the bobbin, a top end of the rib
(23) is higher than a height of the enameled wire (7)
after being wound on the first winding part (4); the
rib (23) and a higher end of the bottom surface of
the wire guide groove (21) are in a circular arc tran-
sition.

The bobbin that facilitates automatic winding accord-
ing to the claim 1, characterized in that, the plurality
of terminal holes further comprises a third terminal
hole (12) for inserting a common terminal (10), the
third terminal hole (12) is located between the first
terminal hole (11) and the second terminal hole (13).

The bobbin that facilitates automatic winding accord-
ing to the claim 1 or 8, characterized in that, the
first flange part (1) is provided with a plurality of vent
holes (19), the plurality of terminal holes are respec-
tively communicated with atleast one venthole (19).

10. The bobbinthatfacilitates automatic winding accord-
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ing to the claim 9, characterized in that, the plurality
of terminal holes are respectively arranged up and
down corresponding to corresponding vent holes
(19), and an aperture of the vent hole (19) is smaller
than an aperture of a terminal hole.

The bobbin that facilitates automatic winding accord-
ing to the claim 1, characterized in that, the second
flange part (2) is provided with a second wire guide
portion for guiding the enameled wire (7) from the
first winding part (4) to the second winding part (5),
the second wire guide portion is an oblique retaining
wall (25); a side of the first flange part (1) facing the
first winding part (4) is provided with a first wire pass-
ing notch (17) and a second wire passing notch (18),
the first wire passing notch (17) and the second wire
passing notch (18) are located at opposite sides of
the first winding part (4); a side of the second flange
part (2) facing the second winding part (5)is provided
with a third wire passing notch (24) corresponding
to the second wire guide portion; the second flange
part (2) is provided with a magnetic steel slot (26),
the magnetic steel slot (26) is connected to an core
mounting hole (16) penetrating the first flange part
(1), the second flange part (2), the third flange part
(3), the first winding part (4) and the second winding
part (5); two limiting bosses (27) are respectively pro-
vided on both sides of the magnetic steel slot (26),
and the two limiting bosses (27) are respectively pro-
vided with arc-shaped notches (271) that cooperate
with a rotating shaft of an armature.

A coil, comprising an enameled wire (7) and a plu-
rality of terminals, characterized in that, the coil fur-
ther comprises a bobbin that facilitates automatic
winding of any one of claims 1 to 11, each terminal
is inserted into a cooperating terminal hole, the
enameled wire (7) is started from a terminal inserted
into a first terminal hole (11), and is guided to a wire
hanging portion through a wire guide groove (21)
after being wound, and is connected to a terminal
inserted into a second terminal hole (13) after an
wire is hung on the wire hanging portion.

A latching relay, characterized in that, the latching
relay comprises a coil of the claim 12.
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