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(54) POWER PLUG CONVERSION UNIT

(57) A power plug conversion unit includes: a power
plug conversion unit main body 13; a plurality of first plug
pin insertion portions 13c which are provided on one end
surface of the power plug conversion unit main body and
in which paired first plug pins 21 of a power plug 2 are
respectively inserted; a plurality of conversion plug pins
11, 15 which are arranged so as to project from another
end surface of the power plug conversion unit main body,
and at least one of which moves in a direction orthogonal

to a projecting direction; and an attaching and detaching
mechanism configured to lock attachment and detach-
ment of the first plug pins when the paired first plug pins
are inserted into the first plug pin insertion portions, and
release the lock of the first plug pins when at least one
pin of the conversion plug pins is moved in the direction
orthogonal to the projecting direction while the paired first
plug pins are inserted in the first plug pin insertion por-
tions.



EP 3 736 917 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a power plug
conversion unit that converts a power plug configured to
supply electric power to an electrical product into a power
plug adaptable to a wiring plug connector (outlet) suitable
for each country.

2. Description of the Related Art

[0002] AC power outlets different in shape among dif-
ferent countries and districts have been conventionally
used. From this situation, for example, in order to use an
electric product adaptable to a domestic power plug in
another country or the like, a power plug conversion unit
is used which converts the domestic power plug into a
power plug adaptable to the shape of an AC power outlet
in the country or district where the electric product is used.
[0003] For this purpose, various types of power plug
conversion units have been proposed and put into prac-
tical use, for example, by Japanese Patent Application
Laid-Open Publication No. 2015-230786, etc.
[0004] In these types of power plug conversion units,
it is necessary to ensure the electrical connection be-
tween the power plug of the electrical product and the
power plug conversion unit from the viewpoint of safety
and the like. For this purpose, there are international tech-
nical standards such as IEC 60950-1 (safety standard of
information equipment) defined, for example, by Interna-
tional Electrotechnical Commission (IEC).
[0005] The above safety standard (IEC 60950-1) re-
quires, for example, to provide a locking mechanism for
securing a reliable connection state between the power
plug of the electric product and the power plug conversion
unit.
[0006] Therefore, various types of power plug conver-
sion units each provided with a locking mechanism for
securing the reliable connection state between a power
plug and a power plug conversion unit have been con-
ventionally proposed and put into practical use, for ex-
ample, by Japanese Patent Application Laid-Open Pub-
lication No. 2002-198146, Japanese Patent Application
Laid-Open Publication No. 2012-48822, Japanese Pat-
ent Application Laid-Open Publication No. 2009-104880,
Japanese Patent Application Laid-Open Publication No.
2009-104881 and the like.
[0007] However, all of the locking mechanisms of the
power plug conversion units disclosed by the Japanese
Patent Application Laid-Open Publication Nos.
2002-198146, 2012-48822, 2009-104880, and
2009-104881 include a complicated mechanism.
[0008] Therefore, due to the provision of the locking
mechanism, each of these conventional power plug con-
version units has such problems as a size increase in

entirety of the units and an increase in the manufacturing
costs.
[0009] In addition, in some type of locking mechanism
with a conventional configuration, an operation member
for releasing a locked state is provided outside of a power
plug conversion unit. In the locking mechanism of such
a type, there may be a case where the locked state is
carelessly released by a user unintentionally touching
the operation member for releasing the locked state dur-
ing the use with the power plug conversion unit being
connected with a power plug.

SUMMARY OF THE INVENTION

[0010] The present invention has been achieved in
view of the above-described points, and an object of the
present invention is to provide a power plug conversion
unit configured to convert a power plug that supplies elec-
tric power to an electrical product into a power plug adapt-
able to a wiring plug connector (outlet) suitable for each
country, wherein an attaching and detaching mechanism
is realized with a simpler configuration, the attaching and
detaching mechanism being capable of reliably maintain-
ing a locked state when the power plug and the power
plug conversion unit are connected to each other, pre-
venting unintentional unlocking during use, and easily
releasing the locked state at any timing.
[0011] In order to achieve the above-described object,
a power plug conversion unit according to an aspect of
the present invention comprises: a power plug conver-
sion unit main body; a plurality of first plug pin insertion
portions which are provided on one end surface of the
power plug conversion unit main body and in which paired
first plug pins of a power plug are respectively inserted;
a plurality of conversion plug pins which are arranged so
as to protrude from another end surface of the power
plug conversion unit main body, and at least one of which
moves (in a direction orthogonal to a projecting direction);
and an attaching and detaching mechanism configured
to lock attachment and detachment of the first plug pins
when the paired first plug pins are inserted into the first
plug pin insertion portions, and release the lock of the
first plug pins when at least one pin of the conversion
plug pins is moved (in the direction orthogonal to the pro-
jecting direction) while the paired first plug pins are in-
serted in the first plug pin insertion portions.
[0012] The object and benefits of the present invention
will become more apparent from the following detailed
description.
[0013] The present invention is capable of providing a
power plug conversion unit configured to convert a power
plug that supplies electric power to an electrical product
into a power plug adaptable to a wiring plug connector
(outlet) suitable for each country, wherein an attaching
and detaching mechanism is realized with a simpler con-
figuration, the attaching and detaching mechanism being
capable of reliably maintaining a locked state when the
power plug and the power plug conversion unit are con-
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nected to each other, preventing unintentional unlocking
during use, and easily releasing the locked state at any
timing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is an external appearance perspective view of
a power plug conversion unit according to an em-
bodiment of the present invention (a safety cover
closed state);
Fig. 2 is an external appearance perspective view of
the power plug conversion unit according to the em-
bodiment of the present invention (a safety cover
opened state);
Fig. 3 is an internal configuration diagram showing
an outline of an internal configuration of the power
plug conversion unit according to the embodiment
of the present invention (plan view; the safety cover
closed state);
Fig. 4 is an internal configuration diagram showing
an outline of the internal configuration of the power
plug conversion unit according to the embodiment
of the present invention (side view; the safety cover
closed state);
Fig. 5 is a plan view showing the internal configura-
tion before a power plug is connected to the power
plug conversion unit according to the embodiment
of the present invention (the safety cover opened
state);
Fig. 6 is a side view of Fig. 5 (the safety cover opened
state);
Fig. 7 is an operation diagram of the power plug con-
version unit according to the embodiment of the
present invention (a plan view showing the internal
configuration in a state where parts of power plug
blades are inserted into first plug pin insertion por-
tions after the state of Fig. 5);
Fig. 8 is an operation diagram of the power plug con-
version unit according to the embodiment of the
present invention (a plan view showing the internal
configuration in a state where leaf spring contact
pieces are made to sag by the power plug blades
after the state of Fig. 7);
Fig. 9 is an operation diagram of the power plug con-
version unit according to the embodiment of the
present invention (a plan view showing the internal
configuration in a state just before lock pawls engage
with holes after the state of Fig.
8); Fig. 10 is an operation diagram of the power plug
conversion unit according to the embodiment of the
present invention (a plan view showing the internal
configuration in a state where the lock pawls engage
with the holes and thus the leaf spring contact pieces
are restored from the sagging state after the state of
Fig. 9);
Fig. 11 is an operation diagram of the power plug

conversion unit according to the embodiment of the
present invention (a side view showing the internal
configuration in a connection state between the pow-
er plug conversion unit and the power plug);
Fig. 12 is an operation diagram of the power plug
conversion unit according to the embodiment of the
present invention (a plan view showing the internal
configuration in the connection state between the
power plug conversion unit and the power plug);
Fig. 13 is an external appearance perspective view
of a second modification (elbow type) of the power
plug conversion unit according to the embodiment
of the present invention;
Fig. 14 is a plan view showing a case where the
power plug conversion unit of Fig. 13 is used while
connected to an AC adapter with a power plug;
Fig. 15 is a side view of Fig. 14;
Fig. 16 is a plan view showing a fourth modification
of the power plug conversion unit according to the
embodiment of the present invention (a non-connec-
tion state);
Fig. 17 is a plan view showing the fourth modification
of the power plug conversion unit according to the
embodiment of the present invention (a connection
state);
Fig. 18 is an external appearance perspective view
of a fifth modification of the power plug conversion
unit according to the embodiment of the present in-
vention;
Fig. 19 is a trihedral view (top view, plan view, side
view) showing an internal configuration of the power
plug conversion unit of Fig. 18;
Fig. 20 is a diagram showing the operations of a pow-
er plug locking and unlocking mechanism when a
locked state is released in the fifth modification of
the power plug conversion unit according to the em-
bodiment of the present invention (a normal state in
use);
Fig. 21 is a diagram showing an unlocked state when
an unlocking operation is performed in the state of
Fig. 20;
Fig. 22 is an external appearance perspective view
showing a sixth modification of the power plug con-
version unit according to the embodiment of the
present invention;
Fig. 23 is a trihedral view (top view, plan view, side
view) showing an internal configuration of the power
plug conversion unit of Fig. 22;
Fig. 24 is a diagram showing operations of a power
plug locking and unlocking mechanism when the
locked state is released in the sixth modification of
the power plug conversion unit according to the em-
bodiment of the present invention (a normal state in
use);
Fig. 25 is a diagram showing an unlocked state when
an unlocking operation is performed in the state of
Fig. 24;
Fig. 26 is a schematic plan view showing an internal

3 4 



EP 3 736 917 A1

4

5

10

15

20

25

30

35

40

45

50

55

configuration of a seventh modification of the power
plug conversion unit according to an embodiment of
the present invention (a normal in-use state);
Fig. 27 is a plan view showing an operation state of
the power plug conversion unit (the unlocked state
when the unlocking operation is performed) in the
state of Fig. 26;
Fig. 28 is an external appearance perspective view
showing an eighth modification of the power plug
conversion unit according to the embodiment of the
present invention;
Fig. 29 is a diagram (plan view, side view) showing
an internal configuration of the power plug conver-
sion unit of Fig. 28;
Fig. 30 is a diagram showing operations of a power
plug locking and unlocking mechanism when a
locked state is released in the power plug conversion
unit under the state of Fig. 29 (unlocked state);
Fig. 31 is an external appearance perspective view
showing a ninth modification of the power plug con-
version unit according to the embodiment of the
present invention;
Fig. 32 is a trihedral view (top view, plan view, side
view) showing an internal configuration of the power
plug conversion unit of Fig. 31;
Fig. 33 is an exploded configuration diagram of the
power plug conversion unit of Fig. 31; and
Fig. 34 shows a trihedral view showing operations
of a power plug locking and unlocking mechanism
when a locked state of the power plug conversion
unit of fig. 31 is released (an unlocked state).

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S)

[0015] The present invention will be hereinafter de-
scribed by illustrated embodiments. The drawings used
in the following description are schematically shown, and
in order to show each component in a size that enables
the component to be recognized in the drawings, respec-
tive members may be shown so that the dimensional re-
lationship, scales, etc., of the respective members are
made different among respective components. There-
fore, the present invention is not limited only to illustrated
forms with respect to the number of the respective com-
ponents, the shapes of the respective components, the
ratio of the sizes of the respective components, the rel-
ative positional relationship of the respective compo-
nents, etc., described in the respective drawings.

[First Embodiment] (Figs. 1 to 12)

[0016] Figs. 1 and 2 are external appearance perspec-
tive views of a power plug conversion unit according to
an embodiment of the present invention, wherein Fig. 1
shows a closed state of a safety cover in the power plug
conversion unit of the present embodiment, and Fig. 2
shows an opened state of the safety cover in the power

plug conversion unit of the present embodiment. Note
that Fig. 1 shows a power plug corresponding to the pow-
er plug conversion unit of the present embodiment to-
gether with the power plug conversion unit. In Fig. 2, in
order to avoid complication of the drawing and make the
opened state of the safety cover clear, some members
in the power plug conversion unit are shown by dotted
lines.
[0017] Figs. 3 and 4 are internal configuration dia-
grams schematically showing an internal configuration
of the power plug conversion unit according to the em-
bodiment of the present invention, wherein Fig. 3 is a
plan view of the power plug conversion unit of the present
embodiment when the power plug conversion unit is
viewed from a top side, and Fig. 4 is a side view of the
power plug conversion unit of the present embodiment
when the power plug conversion unit is viewed from a
side. Note that Figs. 3 and 4 show the power plug corre-
sponding to the power plug conversion unit of the present
embodiment together with the power plug conversion unit
as in the case of Fig. 1. Furthermore, Figs. 3 and 4 show
the closed state of the safety cover.
[0018] The power plug conversion unit exemplified in
the present embodiment is a power plug conversion unit
configured to convert a power plug of a type A into a
power plug of a type C. In this example, particularly, a
so-called straight type power plug conversion unit in
which plug pins of the power plug conversion unit are
formed to extend in the same direction as plug pins of
the power plug is illustrated.
[0019] As shown in Figs. 1, 3 and 4, the power plug
conversion unit 1 of the present embodiment is config-
ured to convert the power plug 2 of type A into the power
plug of type C as described above.
[0020] Here, the power plug 2 is a general type power
plug which is configured to include a pair of power plug
blades 21 (which is a pair of first plug pins), a plug body
22 and a power cable 23.
[0021] The pair of power plug blades 21 projects from
one end of the plug body 22, and the power cable 23
extends from another end of the plug body 22. In the plug
body 22, each of the pair of power plug blades 21 and
the power cable 23 are connected to each other in a
predetermined form. Furthermore, each of the pair of
power plug blades 21 is provided with a through-hole 21a
(hereinafter simply referred to as a hole 21a) formed at
a predetermined site close to a distal end of the power
plug blade 21.
[0022] Note that it is assumed that a generally perva-
sive power plug is applied as the power plug 2. Accord-
ingly, the description of a detailed configuration of the
power plug 2 is omitted.
[0023] The power plug conversion unit 1 is configured
to mainly include a pair of conversion plug blades 11
which is a pair of second plug pins, a pair of leaf spring
contact pieces 12 which is a pair of plate-like spring mem-
bers (not shown in Figs. 1 and 2, and see Figs. 3 and 4),
a conversion unit body case 13 (a power plug conversion
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unit main body) and the like.
[0024] The conversion unit main body case (hereinaf-
ter simply referred to as a main body case) 13 is a housing
having an internal space. The main body case 13 is con-
figured to include a cover locking portion 13a, an opening
13b, a pair of first plug pin insertion portions 13c, a safety
cover 14, a cover locked convex portion 14a, a hinge
14b, and the like.
[0025] A pair of first plug pin insertion portions 13c are
provided to one end surface of the main body case 13.
The pair of first plug pin insertion portions 13c are inser-
tion holes into which the paired power plug blades 21 of
the power plug 2 are respectively inserted.
[0026] Although details will be described later, internal
spaces 13d in which the power plug blades 21 inserted
from the first plug pin insertion portions 13c are arranged
and also the paired leaf spring contact pieces 12 are re-
spectively arranged in predetermined forms are formed
in an internal region communicating with the pair of first
plug pin insertion portions 13c inside the main body case
13 (see Figs. 3 and 4).
[0027] The paired conversion plug blades 11 are ar-
ranged on another end surface opposite to the aforemen-
tioned one end surface in the main body case 13 so as
to protrude from the other end surface. Furthermore, an
opening 13b is formed in a region sandwiched by the
paired conversion plug blades 11 on the other end sur-
face. The safety cover 14 is arranged so as to cover the
opening 13b.
[0028] As described above, the opening 13b is formed
in the region sandwiched by the paired conversion plug
blades 11. By providing the opening 13b in the aforemen-
tioned region, the paired conversion plug blades 11 are
allowed to be displaced in a mutually approaching direc-
tion in which the paired conversion plug blades mutually
approach each other (details will be described later).
[0029] The safety cover 14 is provided on the other
end surface of the main body case 13 so as to move in
a direction of an arrow R shown in Fig. 2 between a po-
sition where the safety cover 14 covers the opening 13b
(a state of Fig. 1) and a position where the safety cover
14 opens the opening 13b (see Fig. 2). Therefore, the
safety cover 14 is configured to be turnable around the
hinge 14b with respect to a fixed portion (not shown) of
the main body case 13.
[0030] The cover locking portion 13a configured to lock
the cover locked convex portion 14a provided to the safe-
ty cover 14 is formed at a predetermined site of a periph-
eral edge of the opening 13b on the other end surface of
the main body case 13.
[0031] Accordingly, when the safety cover 14 is set to
a closed state shown in Fig. 1, the cover locked convex
portion 14a of the safety cover 14 engages with the cover
locking portion 13a of the main body case 13, whereby
the closed state of the safety cover 14 is maintained.
[0032] When the safety cover 14 is in the closed state
shown in Fig. 1, the safety cover 14 functions as a blade
turning preventing member configured to prevent the

paired conversion plug blades 11 from being displaced
in the mutually approaching direction. On the other hand,
when the safety cover 14 is in an opened state shown in
Fig. 2, the safety cover 14 allows the paired conversion
plug blades 11 to be displaced in the mutually approach-
ing direction.
[0033] As described above, the paired conversion plug
blades 11 are arranged so as to protrude outward from
the opening 13b on the other end surface of the main
body case 13. The paired conversion plug blades 11 are
configured to be displaced in the mutually approaching
direction along the opening 13b. Therefore, each of the
paired conversion plug blades 11 is connected to one
end portion of each of the paired leaf spring contact piec-
es 12.
[0034] Each of the paired leaf spring contact pieces 12
(see Figs. 3 and 4) is arranged in each of the internal
spaces 13d which communicates with each first plug pin
insertion portion 13c. A fixed support portion 13e is
formed in each of the internal spaces 13d. The other end
portion of each of the paired leaf spring contact pieces
12 is supported in a cantilever style by the fixed support
portion 13e.
[0035] Therefore, according to the aforementioned
configuration, when the paired conversion plug blades
11 are displaced in the mutually approaching direction,
for example, by receiving an operation force of user’s
fingers or the like, the operation force is transmitted from
each of the paired conversion plug blades 11 to each of
the leaf spring contact pieces 12. As a result, the paired
leaf spring contact pieces 12 are configured to mutually
sag with the respective fixed support portions 13e as ful-
crums.
[0036] At that time, the respective internal spaces 13d
of the main body case 13 further have regions where the
paired power plug blades 21 of the power plug 2 are
arranged in parallel to the paired leaf spring contact piec-
es 12. In other words, each of the paired power plug
blades 21 inserted from each first plug pin insertion por-
tion 13c into each internal space 13d is arranged in par-
allel to the paired leaf spring contact pieces 12.
[0037] Each of the paired leaf spring contact pieces 12
is provided with a lock pawl 12a which engages with the
hole 21a of each of the paired power plug blades 21 when
the paired power plug blades 21 of the power plug 2 are
inserted into the internal spaces 13d from the first plug
pin insertion portions 13c.
[0038] Each of the lock pawls 12a engages with the
hole 21a provided in each of the paired power plug blades
21 when each of the paired power plug blades 21 is in-
serted into each of the first plug pin insertion portions
13c. The engagement of the lock pawls 12a with the holes
21a prevents the power plug blades 21 from being pulled
out of the first plug pin insertion portions 13c. As a result,
the movement of the power plug blades 21 in an inserting
and pulling direction at predetermined positions in the
first plug pin insertion portions 13c is locked.
[0039] As described above, the power plug conversion
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unit 1 according to the present embodiment is provided
with an attaching and detaching mechanism configured
to lock attachment and detachment of the power plug
blades 21 when the power plug blades 21 are inserted
into the first plug pin insertion portions 13c and release
the lock of the power plug blades 21 when the paired
conversion plug blades 11 are turned in a state where
the power plug blades 21 are inserted in the first plug pin
insertion portions 13c. Here, the attaching and detaching
mechanism is configured by the lock pawls 12a of the
leaf spring contact pieces 12 and the holes 21a of the
power plug blades 21.
[0040] The operation of the power plug conversion unit
1 of the present embodiment configured as described
above will be described below with reference to Figs. 1
to 4 and Figs. 5 to 12.
[0041] Figs. 5 and 6 are diagrams showing a state be-
fore the power plug 2 is connected to the power plug
conversion unit 1 of the present embodiment, wherein
Fig. 5 is a plan view showing an internal configuration,
and Fig. 6 is a side view showing the internal configura-
tion. Here, Figs. 5 and 6 show the opened state of the
safety cover 14.
[0042] Fig. 7 is a plan view showing the internal con-
figuration in a state where parts of the power plug blades
21 of the power plug 2 are inserted into the first plug pin
insertion portions 13c of the power plug conversion unit
1 after the state of Fig. 5.
[0043] Fig. 8 is a plan view showing the internal con-
figuration in a state where the leaf spring contact pieces
12 are made to sag by the power plug blades 21 of the
power plug 2 after the state of Fig. 7.
[0044] Fig. 9 is a plan view showing the internal con-
figuration in a state just before the lock pawls 12a engage
with the holes 21a after the state of Fig. 8.
[0045] Fig. 10 is a plan view showing the internal con-
figuration in a state where the lock pawls 12a engage
with the holes 21a after the state of Fig. 9, so that the
leaf spring contact pieces 12 are restored from the sag-
ging state.
[0046] Figs. 11 and 12 are diagrams showing a state
where the power plug 2 is connected to the power plug
conversion unit 1, wherein Fig. 11 is a plan view showing
the internal configuration, and Fig. 12 is a side view show-
ing the internal configuration. Here, Figs. 11 and FIG. 12
show the closed state of the safety cover 14.
[0047] In the above Figs. 5 to 12, in order to clarify the
internal configuration of the power plug conversion unit
1, a part of the main body case 13 is omitted from the
illustration.
[0048] In order to connect the power plug 2 to the power
plug conversion unit 1 of the present embodiment, first,
the safety cover 14 of the power plug conversion unit 1
is set from the closed state shown in Figs. 1, 3 and 4 to
the opened state shown in Figs. 2, 5 and 6.
[0049] Therefore, in order to displace the safety cover
14 to the opened state, a user performs an operation of
turning the cover locked convex portion 14a of the safety

cover 14 in a direction of an arrow R1 shown in Fig. 6 by
using fingers or the like. As a result, the cover locked
convex portion 14a of the safety cover 14 is released
from the cover locking portion 13a of the main body case
13. Then, the safety cover 14 is turned around the hinge
14b, and displaced to the opened state of Figs. 5 and 6.
[0050] In this state, the user moves the power plug 2
in a direction of an arrow X1 in Figs. 5 and 6 (hereinafter
referred to as an "insertion direction X1"). At this time,
each of the paired power plug blades 21 of the power
plug 2 is moved so as to be inserted into each first plug
pin insertion portion 13c of the power plug conversion
unit 1.
[0051] Then, when each of the paired power plug
blades 21 of the power plug 2 is inserted from each first
plug pin insertion portion 13c of the power plug conver-
sion unit 1, each power plug blade 21 is subsequently
moved along the internal space 13d by merely pushing
the power plug 2 along the insertion direction X1.
[0052] Thereafter, as shown in Fig. 7, a distal end site
of each power plug blade 21 abuts against one end por-
tion of the lock pawl 12a of each leaf spring contact piece
12. Here, when the power plug 2 is further pushed along
the insertion direction X1, the distal end site of each pow-
er plug blade 21 presses the lock pawl 12a. Following
this press, the paired leaf spring contact pieces 12 are
made to sag in a direction of an arrow P1 in Figs. 7 and
8 with each fixed support portion 13e as a support shaft.
In conjunction with this sagging, the paired conversion
plug blades 11 are turned in a direction of an arrow P2
in Fig. 8, that is, in the mutually approaching direction
with the fixed support portions 13e as rotation centers.
At this time, since the safety cover 14 is in the opened
state, the safety cover 14 does not prevent the paired
conversion plug blades 11 from turning in the mutually
approaching direction.
[0053] When the power plug blades 21 press the lock
pawls 12a at the distal end sites of the power plug blades
21 and continue to move in the insertion direction X1
while causing the paired leaf spring contact pieces 12 to
sag, eventually, the lock pawls 12a are allowed to engage
with the holes 21a as shown in Fig. 9. Just after the state
of Fig. 9, the lock pawls 12a engage with the holes 21a
as shown in Fig. 10. As a result, the sagging of the paired
leaf spring contact pieces 12 are released, and the paired
leaf spring contact pieces 12 are restored to an original
state as shown in Fig. 10 by their own biasing force. At
the same time, the paired conversion plug blades 11 are
also displaced in a direction of an arrow P3 in Fig. 10 and
returns to an original position.
[0054] In the state of Fig. 10, the user turns the safety
cover 14 in a direction of an arrow R2 shown in Fig. 11
to engage the cover locked convex portion 14a with the
cover locking portion 13a. As a result, the safety cover
14 is set to the closed state as shown in Figs. 11 and 12.
[0055] In this state, the lock pawls 12a engage with the
holes 21a, whereby the power plug 2 is set to a locked
state where the power plug 2 cannot be pulled out from
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the power plug conversion unit 1. Furthermore, at this
time, the safety cover 14 prevents the paired conversion
plug blades 11 from turning in the mutually approaching
direction. Accordingly, the power plug 2 is not easily
pulled out from the power plug conversion unit 1.
[0056] In this state, the paired conversion plug blades
11 of the power plug conversion unit 1 are inserted into
a corresponding AC power supply outlet (not shown) to
start use of a target electric product.
[0057] Under this state, it is impossible to displace the
safety cover 14 to the opened state in the power plug
conversion unit 1 of the present embodiment. At the same
time, it is impossible to turn the paired conversion plug
blades 11 in the mutually approaching direction. Accord-
ingly, when the power plug conversion unit 1 is used, the
power plug 2 inserted in the power plug conversion unit
1 is set to a state where the power plug 2 cannot be easily
pulled out.
[0058] On the other hand, an operation at the time
when the power plug 2 is pulled out from the power plug
conversion unit 1 is as follows. First, the power plug con-
version unit 1 in use is pulled out from the AC power
supply outlet (not shown) in a state where the power plug
conversion unit 1 and the power plug 2 are connected to
each other.
[0059] In the state shown in Figs. 11 and 12, first, the
safety cover 14 is displaced to the opened state to set
the safety cover 14 to the state shown in Fig. 10. In this
state, the paired conversion plug blades 11 are turned in
the mutually approaching direction. As a result, as shown
in Fig. 9, the paired leaf spring contact pieces 12 mutually
sag in conjunction with the turning of each of the paired
conversion plug blades 11, whereby the engagement be-
tween the lock pawls 12a and the holes 21a is released,
so that the lock of the power plug blades 21 is released.
[0060] In this state, the power plug 2 is moved in a pull-
out direction (a direction of an arrow X2 direction which
is an opposite direction to the direction of the arrow X1
in Fig. 9). As a result, the power plug 2 is pulled out from
the power plug conversion unit 1, and set to a state shown
in Figs. 5 and 6.
[0061] As described above, in the power plug conver-
sion unit 1 of the present embodiment, when the paired
power plug blades 21 are inserted into the first plug pin
insertion portions 13c, the paired leaf spring contact piec-
es 12 are made to sag due to press of the power plug
blades 21 against the lock pawls 12a, and then the lock
pawls 12a engage with the holes 21a provided in the
power plug blades 21, whereby pull-out of the power plug
blades 21 is prevented and thus locked.
[0062] When the paired conversion plug blades 11 are
turned in the mutually approaching direction in a state
where the safety cover 14 is set to the opened state, the
paired leaf spring contact pieces 12 sag in conjunction
with the turning of each of the paired conversion plug
blades 11, so that the engagement between the lock
pawls 12a and the holes 21a is released. As a result, the
lock of the power plug blades 21 is released.

[0063] As described above, according to the embodi-
ment, when the power plug blades 21 of the power plug
2 are inserted into the first plug pin insertion portions 13c
of the power plug conversion unit 1, the lock pawls 12a
of the leaf spring contact pieces 12 engage with the holes
21a of the power plug blades 21 of the power plug 2,
whereby it is possible to easily lock the connection be-
tween the power plug conversion unit 1 and the power
plug 2.
[0064] On the other hand, when the paired conversion
plug blades 11 of the power plug conversion unit 1 are
turned in the mutually approaching direction in a state
where the power plug conversion unit 1 and the power
plug 2 are connected to each other, an engagement state
between the lock pawls 12a and the holes 21a can be
easily released.
[0065] In this case, when the safety cover 14 is closed
in a state where the power plug conversion unit 1 and
the power plug 2 are connected to each other and the
lock pawls 12a engage with the holes 21a, it is possible
to prevent a turning operation of the paired conversion
plug blades 11 in the mutually approaching direction, that
is, an unlocking operation.
[0066] Accordingly, such a configuration makes it im-
possible to perform the turning operation (the unlocking
operation) of the paired conversion plug blades 11 of the
power plug conversion unit 1 in the mutually approaching
direction when the power plug conversion unit 1 of the
present embodiment is set to a usage state where the
corresponding power plug 2 is connected to the power
plug conversion unit 1 and the power plug conversion
unit 1 is inserted in an AC power outlet (not shown).
[0067] In this usage state, the lock pawls 12a engage
with the holes 21a, so that the power plug 2 is securely
connected to the power plug conversion unit 1 and thus
cannot be easily pulled out.
[0068] In other words, even during the pull-out opera-
tion of removing the power plug conversion unit 1 from
a state where the power plug conversion unit 1 is inserted
in the AC power outlet (not shown) while the power plug
conversion unit 1 and the power plug 2 are connected to
each other, the connection between the power plug con-
version unit 1 and the power plug 2 is reliably maintained.
[0069] Therefore, when the power plug conversion unit
1 of the present embodiment is in use, it is possible to
maintain a reliable connection state between the power
plug conversion unit 1 and the power plug 2 at any time
and prevent pull-out of the power plug 2.
[0070] The power plug conversion unit 1 of the present
embodiment can ensure reliable connection with the cor-
responding power plug 2 with a simpler configuration. At
the same time, a mechanism that can be easily attached
and detached as needed can be realized with the simple
configuration.

[First Modification] (not shown)

[0071] Note that in the embodiment described above,

11 12 



EP 3 736 917 A1

8

5

10

15

20

25

30

35

40

45

50

55

a specific configuration example in a case where the pow-
er plug 2 of type A is converted to a power plug of type
C is illustrated and described, but the present invention
is not limited to such a form.
[0072] For example, in the power plug conversion unit
1 according to the aforementioned embodiment, the
shape of the paired conversion plug blades 11 is defined
as the type C. It is possible to adapt to various types of
power plugs only by changing the paired conversion plug
blades 11 of type C to plug blades of other types (for
example, B, B-3, BF, O, O-2, SE, etc.).
[0073] Note that in this case, there are three plug
blades of two plug blades and one ground blade in the
types B-3, BF, O-2, etc., for example. In this case, a power
plug conversion unit of a type having a ground blade may
be formed by changing the shape of the main body case
13 and performing adaptation appropriately.
[0074] Therefore, it is unnecessary to make specifica-
tions of an electric product itself (the specifications on a
power plug side) different among destination countries
or districts, and it is easily possible to realize commonality
of the specifications of electric products by attaching only
one power plug conversion unit adaptable to each coun-
try or district.

[Second Modification] (Fig. 13)

[0075] A so-called straight type power plug conversion
unit having a form in which the paired conversion plug
blades 11 of the power plug conversion unit 1 and the
power plug blades 21 of the power plug 2 are formed to
extend in a same direction is exemplified in the afore-
mentioned embodiment. However, the power plug con-
version unit to which the configuration of the present in-
vention can be applied is not limited to such a form.
[0076] For example, the power plug conversion unit
may be configured as a so-called elbow-type power plug
conversion unit in which the paired conversion plug
blades of the power plug conversion unit extend in a di-
rection substantially orthogonal to the insertion direction
of the power plug blades of the power plug. Fig. 13 is an
external appearance perspective view showing a modi-
fication (a second modification of the present embodi-
ment) in the case where the power plug conversion unit
is configured as an elbow type.
[0077] As shown in Fig. 13, the power plug conversion
unit 1A is provided so that the paired conversion plug
blades 11 extend from one surface (top surface) of a
main body case 13A in a direction (an arrow Y1 of Fig.
13) substantially orthogonal to an insertion direction (an
arrow X1 of Fig. 13) of the power plug blades 21 of the
corresponding power plug 2.
[0078] The main body case 13A is provided with a safe-
ty cover 14 in a region between the paired conversion
plug blades 11. The safety cover 14 is a cover member
configured to open and close an opening (not shown)
formed in the top surface of the main body case 13A.
Other configuration is similar to the configuration of the

aforementioned embodiment.
[0079] Note that a power plug of the same type (type
A) as the aforementioned embodiment is shown as the
corresponding power plug 2 in Fig. 13 showing the
present modification.
[0080] As described above, in the aforementioned em-
bodiment and respective modifications, a power plug to
be provided at a terminal of a power cable extending from
an electric product is exemplified as a form on a power
plug side which is adapted to the power plug conversion
unit. However, the form of the power plug adaptable to
the power plug conversion unit to which the configuration
of the present invention can be applied is not limited to
the above form.

[Application Example of Second Modification] (Figs. 14 
and 15)

[0081] For example, the power plug conversion unit of
the configuration of the present invention can be likewise
used for an AC adapter with a power plug. Figs. 14 and
15 are diagrams exemplifying a case where the power
plug conversion unit of the aforementioned embodiment
or each of the aforementioned modifications is used while
connected to an AC adapter with a power plug, wherein
Fig. 14 is a plan view showing an internal configuration
and Fig. 15 is a side view showing the internal configu-
ration.
[0082] The power plug conversion unit 1A shown in
Figs. 14 and 15 is identical to the power plug conversion
unit shown in the second modification (see Fig. 13). In
Figs. 14 and 15, the power plug conversion unit 1A is
configured so that an AC adapter 2A with a power plug
is connected to the power plug conversion unit 1A.
[0083] Here, the AC adapter 2A with the power plug is
configured to include a plug body case 22A and a pair of
power plug blades 21. For example, a terminal portion
22Aa for connecting a connector portion 23Aa of a USB
cable 23A is provided to one end surface of the plug body
case 22A.
[0084] The power plug conversion unit 1A to which the
configuration of the present invention is applied is appli-
cable to the AC adapter 2A with the power plug having
such a configuration in the same manner. An operation
and an effect in that case are also similar to the operation
and the effect of the aforementioned embodiment.

[Third Modification] (not shown)

[0085] In the embodiment and the respective modifi-
cations described above, a configuration member that
appropriately prevents or permits the turning operation
of paired second plug pins (the paired conversion plug
blades 11) of the power plug conversion unit in the mu-
tually approaching direction at a predetermined time is
configured by providing the safety cover 14 in the region
between the paired conversion plug blades 11 on one
surface of the main body case. However, the configura-
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tion member configured to appropriately prevent or per-
mit the turning operation of the conversion plug blades
11 is not limited to the above form.
[0086] For example, similar operation and effect can
be obtained by adopting the following configuration mem-
ber instead of the safety cover 14 described above.
[0087] In other words, the configuration member may
be configured by providing the main body case with an
elastic member that is formed of a raw material such as
rubber material and has elasticity having a property that
the elastic member is compressed when pressurized and
the shape of the elastic member is restored when the
pressure is released is provided to an opening portion of
the region sandwiched between the paired second plug
pins (the paired conversion plug blades 11).
[0088] When this type of elastic member is adopted,
execution of the turning operation of the paired conver-
sion plug blades 11 in the mutually approaching direction
causes the elastic member to be compressed, so that
the paired leaf spring contact pieces 12 are allowed to
sag. Furthermore, when the turning operation in the mu-
tually approaching direction is not executed on the paired
conversion plug blades 11, the paired conversion plug
blades 11 are retained at a predetermined position, and
can be prevented from turning in the mutually approach-
ing direction.
[0089] When the power plug blades 21 of the power
plug 2 are inserted into the first plug pin insertion portions
13c of the power plug conversion unit 1 to cause the lock
pawls 12a to engage with the holes 21a, by pressing the
power plug 2 into the first plug pin insertion portions 13c
by a predetermined amount of force or more, the distal
ends of the power plug blades 21 press the lock pawls
12a, so that the leaf spring contact pieces 12 can be
caused to sag. As described above, when the lock pawls
12a are pressed and the paired leaf spring contact pieces
12 are caused to sag, the corresponding paired conver-
sion plug blades 11 compress the elastic member. As a
result, in a process of connecting the power plug 2 and
the power plug conversion unit 1, the lock pawl 12a and
the hole 21a engage with each other, and the locked
state of both the lock pawl 12 and the hole 21a can be
caused to appear.
[0090] Accordingly, according to such a configuration,
it is possible to omit the operation required when the safe-
ty cover 14 is used (that is, the opening and closing op-
eration of the safety cover 14), so that a simpler attaching
and detaching operation can be realized.

[Fourth Modification] (Figs. 16 and 17)

[0091] The embodiment and the respective modifica-
tions described above are configured so that the engage-
ment between the lock pawls 12a and the holes 21a is
released by performing the turning operation of both the
paired second plug pins (the paired conversion plug
blades 11) of the power plug conversion unit in the mu-
tually approaching direction. However, the configuration

that releases the locked state in the attaching and de-
taching mechanism is not limited to the above form.
[0092] For example, the lock pawl may be provided to
only one (one side) of the paired second plug pins (the
paired conversion plug blades 11) of the power plug con-
version unit, and the release of the locked state may be
allowed by performing the turning operation on only one
of the conversion plug blades to which the lock pawl is
provided. Figs. 16 and 17 are diagrams showing the
fourth modification of the embodiment of the present in-
vention, wherein Fig. 16 shows a non-connection state
between the power plug conversion unit and the power
plug, and Fig. 17 shows a connection state between the
power plug conversion unit and the power plug.
[0093] As shown in Fig. 16, paired leaf spring contact
pieces in a power plug conversion unit 1B of the present
modification are configured to include, as a pair, a leaf
spring contact piece 12 provided with a lock pawl 12a (a
form similar to the forms of the embodiment and the re-
spective modifications described above), and a leaf
spring contact piece 12B having no lock pawl. Other con-
figuration is similar to the configuration of the embodi-
ment and the respective modifications described above.
[0094] Even in such a configuration, when the paired
power plug blades 21 are inserted into the respective first
plug pin insertion portions 13c, the lock pawl 12a of one
leaf spring contact piece 12 of the paired leaf spring con-
tact pieces engages with the hole 21a of one of the power
plug blades 21, thereby locking the attachment and de-
tachment of the power plug blade 21.
[0095] Furthermore, when one conversion plug blade
11 of the paired conversion plug blades 11 is turned,
thereby causing one leaf spring contact piece 12 to sag
after the safety cover 14 is set to the opened state while
the power plug blades 21 are inserted in the respective
first plug pin insertion portions 13c, the engagement be-
tween the lock pawl 12a and the hole 21a is released,
whereby the locked state of the power plug blade 21 is
released.
[0096] Accordingly, in the configuration of the present
modification, it is also possible to obtain an operation and
an effect similar to the operation and the effect of the
embodiment and the respective modifications described
above.
[0097] Note that the configuration of the fourth modifi-
cation is configured so that the engagement between the
lock pawl 12a and the hole 21a is released by turning
one conversion plug blade 11 (the conversion plug blade
11 to which the leaf spring contact piece 12 provided with
the lock pawl 12a is connected) of the paired conversion
plug blades 11.
[0098] In this case, in the configuration of the fourth
modification, which one of the paired conversion plug
blades 11 should be operated depends only on the dif-
ference in the internal configuration, and thus it is impos-
sible for an operator to know which one of the conversion
plug blade 11 to be operated by merely seeing the ex-
ternal appearance. Accordingly, it is necessary to take
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measures of performing marking or the like on the con-
version plug blade 11 to which the leaf spring contact
piece 12 provided with the lock pawl 12a is connected
out of the paired conversion plug blades 11, that is, the
conversion plug blade 11 to be turned for unlocking.
[0099] However, in the case of the configuration of the
fourth modification, it is natural that an actual operation
is an operation of turning both the paired conversion plug
blades 11 in the mutually approaching direction as in the
case of the embodiment and the respective modifications
described above.
[0100] In consideration of the foregoing matters, even
when the conversion plug blade 11 to be operated is not
subjected to the marking or the like, the conversion plug
blade 11 to which the leaf spring contact piece 12 pro-
vided with the lock pawl 12a is connected can be turned
only by turning both the paired conversion plug blades
11 in the mutually approaching direction. Accordingly,
the engagement between the lock pawl 12a and the hole
21a can be released by a simple operation without paying
attention to the conversion plug blade 11 to be turned.
[0101] Substantially the same effect of the embodi-
ment and the respective modifications described above
can also be obtained by the fourth modification.

[Fifth Embodiment] (Figs. 18 to 21)

[0102] In the embodiment and the respective modifi-
cations described above, a configuration of an unlocking
mechanism configured to perform a predetermined op-
eration on the paired conversion plug blades to release
the engagement state between the lock pawl and the
hole is shown. Therefore, a configuration example when
a power plug of type A is converted to a power plug of
type C is shown as a specific configuration example. An
essential configuration of the present invention is not lim-
ited to the illustrated example, and can be configured
even when a power plug of type A is converted to a power
plug of another type.
[0103] In each modifications shown below is shown an
example of a power plug conversion unit configured to
convert a power plug of type A to a power plug having a
form like type BF (type G), type B-3, D, O-2, or the like,
that is, a form having totally three blades (pins) of two
plug blades and one ground blade.
[0104] First, a fifth modification of the power plug con-
version unit according to the embodiment of the present
invention will be described below with reference to Figs.
18 to 20.
[0105] Figs. 18 to 20 are diagrams showing the fifth
modification of the power plug conversion unit according
to the embodiment of the present invention, wherein Fig.
18 is an external appearance perspective view of the fifth
modification of the power plug conversion unit of the em-
bodiment of the present invention. Note that Fig. 18 also
shows a power plug to be connected to the power plug
conversion unit as well. Here, in Fig. 18, the power plug
conversion unit and the power plug are in the non-con-

nection state. Fig. 19 is a trihedral view (top view, plan
view, side view) showing an internal configuration of the
power plug conversion unit in the fifth modification. Note
that in order to mainly show an internal mechanism of
the power plug conversion unit in the present modifica-
tion, illustration of components such as electrical wirings
are omitted in Fig. 19. Furthermore, Fig. 19 also shows
the power plug to be connected to the power plug con-
version unit as well. Here, Fig. 19 shows a state where
the power plug is connected to the power plug conversion
unit.
[0106] Figs. 20 and 21 are diagrams showing an op-
eration of a power plug locking and unlocking mechanism
when the locked state is released in the fifth modification
of the power plug conversion unit according to the em-
bodiment of the present invention, wherein Fig. 20 shows
a state where the power plug conversion unit and the
power plug are connected to each other, and shows a
normal state in use, and Fig. 21 shows an unlocked state
when an unlocking operation of applying a predetermined
amount of force from a predetermined side to the ground
blade under the state of Fig. 20 is performed. Note that
in order to show the operation of the power plug locking
and unlocking mechanism, illustration of components (for
example, a fuse, etc.) other than the power plug locking
and unlocking mechanism in the internal configuration is
omitted in Figs. 20 and 21.
[0107] The fifth modification shows a configuration in
which by performing the turning operation (the turning
operation in a direction of an arrow R in Fig. 18) on the
ground blade, the ground blade acts on the leaf spring
contact piece provided with the lock pawl to release the
engagement between the lock pawl and the through-hole
on the power plug side.
[0108] Note that the fifth modification is a configuration
example in which the power plug 2 of type A is converted
to a power plug of type BF (type G). Furthermore, the
fifth modification is an example of a so-called straight
type power plug conversion unit of a form in which the
respective plug blades (plug pins) of the power plug con-
version unit are formed to extend in a same direction as
the plug blades (plug pins) of the power plug.
[0109] The power plug 2 is a power plug of type A of
a general form which is configured to include a pair of
power plug blades 21 which is a pair of first plug pins, a
plug body 22 and a power cable 23. Here, each of the
paired power plug blades 21 is provided with a through-
hole 21a which is formed at a predetermined site near to
a distal end of the power plug blade 21.
[0110] A configuration of the power plug 2 formed as
described above is exactly similar to the configurations
applied in the embodiment and the respective modifica-
tions described above. Accordingly, the description of
the more detailed configuration of the power plug 2 is
omitted.
[0111] A power plug conversion unit 1C in the present
modification is formed in a form corresponding to a power
plug of type BF (type G) having three flat blades (11C, 15).
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[0112] In other words, the power plug conversion unit
1C is mainly configured by a pair of conversion plug
blades 11C which is a pair of second plug pins, a ground
blade 15 which is a third plug pin, a pair of leaf spring
contact pieces 12C which is a pair of plate-like spring
members (not shown in Fig. 18; see Figs. 19 to 21), a
conversion unit main body case 13C (abbreviated simply
as a main body case 13C), a fuse 18, a power plug locking
and unlocking mechanism (16, 17), etc.
[0113] The main body case 13C is a housing having
an internal space. Paired first plug pin insertion portions
13c into which paired power plug blades 21 of the power
plug 2 are respectively inserted are provided on one sur-
face of the main body case 13C.
[0114] Three flat blades, that is, a pair of conversion
plug blades 11C and a ground blade 15 are arranged so
as to protrude outward from another surface opposite to
the one surface of the main body case 13C. Here, the
paired conversion plug blades 11C are fixed with respect
to the fixed portion inside the main body case 13C.
[0115] The ground blade 15 is arranged to be turnable
around a support shaft 15a (see Fig. 19) within a prede-
termined range in a direction along an arrow R of Figs.
18 and 21 with respect to the fixed portion inside the main
body case 13C.
[0116] Therefore, in the main body case 13C, a clear-
ance hole 13Cf configured to allow the ground blade 15
to move by turning in the direction of the arrow R is pro-
vided at a portion where the ground blade 15 penetrates
and protrudes.
[0117] Note that the ground blade 15 also functions as
a shutter release pin configured to set a shutter member
of a plug blade insertion port on an outlet side to an
opened state. Therefore, the ground blade 15 is set to
be slightly longer than the paired conversion plug blades
11C (so that the protrusion length is increased).
[0118] Each of the paired conversion plug blades 11C
is connected to one end of each of the paired leaf spring
contact pieces 12C fixed at a predetermined position in-
side the main body case 13C. In this case, for example,
one contact piece 12C of the paired leaf spring contact
pieces 12C is connected to one blade 11C of the paired
conversion plug blades 11C. The other contact piece 12C
is connected to the other blade 11C through the fuse 18.
A specific wiring configuration of each of the paired con-
version plug blades 11C and each of the paired leaf
spring contact pieces 12C is a portion which is not directly
related to the present invention, and thus omitted from
the illustration.
[0119] Each of the paired leaf spring contact pieces
12C (see Figs. 19 to 21) is arranged in an internal space
communicating with each first plug pin insertion portion
13c. At this time, a proximal end portion of each of the
paired leaf spring contact pieces 12C is fixed, for exam-
ple, by using a fixing member such as a screw. As a
result, the paired leaf spring contact pieces 12C are ar-
ranged in a cantilever style. The other end portion (the
distal end portion) of each of the paired leaf spring contact

pieces 12C is configured to be capable of sagging in the
direction along the arrow R as a free end with the proximal
end portion as a support shaft. In other words, the present
modification is configured so that sagging directions of
the respective distal end portions of the paired leaf spring
contact pieces 12C are a same direction (R direction).
[0120] Note that the lock pawl 12a is formed in each
of the paired leaf spring contact pieces 12C as in the
case of the leaf spring contact pieces in each of the mod-
ifications described above. The lock pawl 12a has a func-
tion similar to the function of each of the modifications
described above.
[0121] The paired leaf spring contact pieces 12C are
coupled to each other by paired contact piece coupling
plates 16. The paired contact piece coupling plates 16
hold both side surfaces of the paired leaf spring contact
pieces 12C, that is, both side surface portions located in
a direction substantially orthogonal to the sagging direc-
tion (the direction along the arrow R). The paired contact
piece coupling plates 16 are coupled to each other by a
right and left coupling plate coupling rod 17.
[0122] A part of the ground blade 15 is fixed to the right
and left coupling plate coupling rod 17. In this case, the
right and left coupling plate coupling rod 17 is fixed at a
site slightly closer to the proximal end (the support shaft
15a) in a protruding direction of the ground blade 15 and
in the internal space of the main body case 13C. Note
that the paired contact piece coupling plates 16 and the
right and left coupling plate coupling rod 17 are formed
of a non-conductive material.
[0123] According to the configuration as described
above, for example, a user applies an external load to
the ground blade 15 in a direction along an arrow Y1
shown in Figs. 19 and 20 by using user’s fingers or the
like.
[0124] At that moment, the ground blade 15 receives
the load, and turns in the direction of the arrow R around
the support shaft 15a as a turning center. At this time,
the ground blade 15 presses down the right and left cou-
pling plate coupling rod 17 in the direction of the arrow
Y1. As a result, the right and left coupling plate coupling
rod 17 moves the paired contact piece coupling plates
16 in the same direction of Y1.
[0125] At that moment, the paired contact piece cou-
pling plates 16 cause the respective distal end portions
of the paired leaf spring contact pieces 12C to sag in the
direction of the arrow R. As a result, the engagement of
the lock pawls 12a of the paired leaf spring contact pieces
12C with the respective through-holes 21a of the paired
power plug blades 21 of the power plug 2 is released.
Accordingly, the power plug 2 is allowed to be pulled out
from the power plug conversion unit 1C.
[0126] Substantially the same effect of the embodi-
ment and the respective modifications described above
can also be obtained by the fifth modification as described
above.

19 20 



EP 3 736 917 A1

12

5

10

15

20

25

30

35

40

45

50

55

[Sixth Modification] (Figs. 22 to 25)

[0127] Next, a sixth modification of the power plug con-
version unit according to the embodiment of the present
invention will be described below with reference to Figs.
22 to 25.
[0128] Figs. 22 to 25 are diagrams showing the sixth
modification of the power plug conversion unit according
to the embodiment of the present invention, wherein Fig.
22 is an external appearance perspective view of the
sixth modification of the power plug conversion unit ac-
cording to the embodiment of the present invention. Note
that Fig. 22 also shows a power plug to be connected to
a power plug conversion unit as well. Here, in Fig. 22,
the power plug conversion unit and the power plug are
in a non-connection state. Fig. 23 is a trihedral view (top
view, plan view, side view) showing an internal configu-
ration of the power plug conversion unit in the sixth mod-
ification. Note that for the purpose of mainly showing an
internal mechanism of the power plug conversion unit in
the present modification, illustration of components such
as electrical wirings are omitted in Fig. 23. Furthermore,
Fig. 23 also shows the power plug to be connected to
the power plug conversion unit as well. Here, Fig. 23
shows a state in which the power plug is connected to
the power plug conversion unit.
[0129] Figs. 24 and 25 are diagrams showing an op-
eration of a power plug locking and unlocking mechanism
when a locked state is released in the sixth modification
of the power plug conversion unit according to the em-
bodiment of the present invention, wherein Fig. 24 shows
a state in which the power plug conversion unit and the
power plug are connected to each other, and shows a
normal state in use. Fig. 25 shows an unlocked state
when an unlocking operation of applying a predetermined
amount of force to a ground blade from a predetermined
side under the state of Fig. 24. Note that in order to show
the operation of the power plug locking and unlocking
mechanism, illustration of components (for example,
electrical wirings, a fuse, etc.) other than the power plug
locking and unlocking mechanism in the internal config-
uration is omitted from Figs. 24 and 25.
[0130] The sixth modification has a configuration in
which the ground blade 15 acts on a paired leaf spring
contact pieces 12D by performing a turning operation
(the turning operation in the direction of the arrow R in
Fig. 22) on the ground blade 15, thereby releasing an
engagement state between a lock pawl 12a on a side of
the leaf spring contact piece 12D and a through-hole 21a
on a side of the power plug blade 21.
[0131] Note that the sixth modification is a configura-
tion example in which the power plug 2 of type A is con-
verted to a power plug of type BF (type G) as in the case
of the aforementioned fifth modification. However, the
sixth modification is an example of a so-called elbow type
power plug conversion unit of a form in which the respec-
tive plug blades of the power plug conversion unit are
formed to extend in a direction substantially orthogonal

to the plug blades of the power plug.
[0132] A configuration of the power plug 2 is completely
similar to the configurations applied to the embodiment
and the respective modifications described above, and
thus the detailed description of the configuration of the
power plug 2 will be omitted.
[0133] A power plug conversion unit 1D in the present
modification basically has substantially similar configu-
ration shown in the fifth modification described above.
The present modification differs from the fifth modification
in the configurations of a main body case 13D adapted
to an elbow type and a power plug locking and unlocking
mechanism (16D, 17D, etc.) provided inside the main
body case 13D.
[0134] In other words, the power plug conversion unit
1D is similar to the fifth modification described above in
that the power plug conversion unit 1D is formed to have
a form corresponding to the power plug of type BF (type
G having three flat blades (11D, 15)).
[0135] The power plug conversion unit 1D is mainly
configured by a pair of conversion plug blades 11D which
is a pair of second plug pins, a ground blade 15 which is
a third plug pin, a pair of leaf spring contact pieces 12D
which is a pair of plate-like spring members (not shown
in Fig. 22; see Figs. 23 to 25), the main body case 13D
(conversion unit main body case), a fuse 18, the power
plug locking and unlocking mechanism (16D, 17D), and
the like.
[0136] The main body case 13D is a housing having
an internal space. Paired first plug pin insertion portions
13c in which paired power plug blades 21 of the power
plug 2 are respectively inserted are provided on one sur-
face of the main body case 13D.
[0137] The paired conversion plug blades 11D and the
ground blade 15 are arranged so as to protrude outward
from one surface of two surfaces orthogonal to the fore-
going one surface of the main body case 13D. Further-
more, the ground blade 15 is arranged to be turnable
around a support shaft 15a (see Figs. 23 to 25) within a
predetermined range in a direction along an arrow R of
Figs. 23 and 25 with respect to the fixed portion inside
the main body case 13D. As described above, the con-
figurations of the paired conversion plug blades 11D and
the ground blade 15 are similar to the configurations of
the fifth modification described above.
[0138] It is also similar to the fifth embodiment that in
the main body case 13D, a clearance hole 13Df config-
ured to allow the ground blade 15 to turn in the direction
of the arrow R is also provided in a portion where the
ground blade 15 penetrates and protrudes.
[0139] Each of the paired conversion plug blades 11D
is connected to one end of each of the paired leaf spring
contact pieces 12D fixed at a predetermined position in-
side the main body case 13D. A specific wiring configu-
ration is omitted from illustration.
[0140] Each of the paired leaf spring contact pieces
12D (see Figs. 23 to 25) is arranged in an internal space
communicating with each first plug pin insertion portion
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13c. The arrangement configuration of the paired leaf
spring contact pieces 12D at this time is substantially the
same as the arrangement configuration of the fifth mod-
ification described above.
[0141] However, the configuration of the fifth modifica-
tion described above differs in that the sagging directions
of the respective distal end portions of the paired leaf
spring contact pieces 12C are the same direction. How-
ever, the present modification differs in that the paired
leaf spring contact pieces 12D are configured so that
respective distal end portions 12b (see Figs. 24 and 25)
sag in the mutually approaching direction (see an arrow
P4 in Fig. 25).
[0142] In this case, the paired leaf spring contact piec-
es 12D are configured so that when the contact piece
coupling plate 16D acts, the action causes the respective
distal end portions 12b to sag in the mutually approaching
direction (a direction of the arrow P4 in Fig. 25).
[0143] The contact piece coupling plate 16D is fixed to
a part of the ground blade 15 by a coupling rod 17D inside
the main body case 13D. Here, the coupling rod 17D is
fixed at a site slightly closer to the proximal end (the sup-
port shaft 15a) in a protruding direction of the ground
blade 15 and in the internal space of the main body case
13D. According to this configuration, when the ground
blade 15 is turned in the direction of the arrow R, in con-
junction with this turning, the contact piece coupling plate
16D moves in a direction substantially orthogonal to the
protruding direction of the ground blade 15 (a direction
along an arrow Y1 of Figs. 23 and 24).
[0144] In the contact piece coupling plate 16D, a pair
of notched sloped surface portions 16Da is formed at
predetermined positions. When the contact piece cou-
pling plate 16D is arranged at a predetermined position
inside the main body case 13D, the pair of notched sloped
surface portions 16Da is arranged at positions facing the
respective distal end portions 12b of the paired leaf spring
contact pieces 12D. Therefore, each distal end portion
12b of the paired leaf spring contact pieces 12D is formed
to be bent at an angle substantially corresponding to each
of the paired notched sloped surface portions 16Da. In
this case, when the power plug conversion unit 1D is in
a normal state, as shown in Fig. 23, it is desired that the
bent portions of the respective distal end portions 12b of
the paired leaf spring contact pieces 12D and the paired
notched sloped surface portions 16Da are set to be sub-
stantially in a contact state. Note that the contact piece
coupling plate 16D and the coupling rod 17D are formed
of non-conductive members.
[0145] A guide groove 16Db configured to guide move-
ment of the contact piece coupling plate 16D when the
contact piece coupling plate 16D moves in conjunction
with the turning of the ground blade 15 is formed in the
contact piece coupling plate 16D. The guide groove 16Db
is formed substantially linearly along the direction (the
direction of the arrow Y1) in which the contact piece cou-
pling plate 16D should move. The guide groove 16Db
engages with a guide convex portion 13Dg formed on an

inner surface of the main body case 13D.
[0146] Accordingly, according to the foregoing config-
uration, when the contact piece coupling plate 16D
moves in conjunction with the turning of the ground blade
15, the guide convex portion 13Dg moves relatively along
the guide groove 16Db. As a result, the contact piece
coupling plate 16D is configured to move only in a pre-
determined direction (a moving direction (the direction of
the arrow Y1) in which the contact piece coupling plate
16D is pressed when the ground blade 15 turns).
[0147] According to the configuration as described
above, for example, the user applies an external load to
the ground blade 15 in the direction along the arrow Y1
shown in Figs. 23 and 24 by using user’s fingers or the
like.
[0148] At that moment, the ground blade 15 receives
the load, and turns in the direction of the arrow R around
the support shaft 15a as a turning center. At this time,
the ground blade 5 presses down the coupling rod 17 in
the direction of the arrow Y1. As a result, the coupling
rod 17 moves the contact piece coupling plate 16D in the
same direction of Y1.
[0149] At that moment, the contact piece coupling plate
16D causes the respective distal end portions 12b of the
paired leaf spring contact pieces 12D to sag in the mu-
tually approaching direction (a direction of an arrow P4
in Fig. 25). As a result, the engagement of the lock pawls
12a of the paired leaf spring contact pieces 12D with the
respective through-holes 21a of the paired power plug
blades 21 of the power plug 2 is released, whereby the
power plug 2 can be pulled out from the power plug con-
version unit 1D.
[0150] By the sixth modification as described above,
substantially the same effect of the embodiment and the
respective modifications described above can also be
obtained.

[Seventh Modification] (Figs. 26 and 27)

[0151] Next, a seventh modification of the power plug
conversion unit according to the embodiment of the
present invention will be described below with reference
to Figs. 26 and 27.
[0152] Figs. 26 and 27 are diagrams schematically
showing an internal configuration of the seventh modifi-
cation of the power plug conversion unit according to the
embodiment of the present invention, wherein Fig. 26 is
a plan view showing a state in which the power plug is
connected to the power plug conversion unit in the
present modification, and showing a state in normal use,
and Fig. 27 is a plan view showing an operating state of
the power plug conversion unit in the state of Fig. 26, that
is, an unlocked state when an unlocking operation is per-
formed by applying a predetermined amount of force to
a ground blade from a predetermined side.
[0153] Note that in order to show an operation of a
power plug locking and unlocking mechanism, illustration
of components (for example, electrical wirings, a fuse,
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etc.) other than the power plug locking and unlocking
mechanism in the internal configuration is omitted in Figs.
26 and 27.
[0154] A basic configuration of the seventh modifica-
tion is similar to the configuration of the sixth modification.
The seventh modification is slightly different from the
sixth modification in a configuration of a contact piece
coupling plate 16E that moves in a predetermined direc-
tion (a direction of an arrow Y1 in Figs. 26 and 27) in
conjunction with a turning operation of the ground blade
15 and acts on paired leaf spring contact pieces 12E,
thereby releasing an engagement state between lock
pawls 12a on a side of the leaf spring contact pieces 12E
and through-holes 21a on a side of the power plug blades
21. Therefore, with respect to the configuration similar to
the configuration of the above-described sixth modifica-
tion, detailed description is omitted, and only different
portions will be described below in detail.
[0155] The seventh modification is a configuration ex-
ample when the power plug 2 of type A is converted to
a power plug of type BF (type G) as in the case of the
above-described sixth modification, and an example of
an elbow type power plug conversion unit is shown.
[0156] A configuration of the power plug 2 is completely
similar to the configuration applied to the embodiment
and the respective modifications described above.
[0157] In the power plug conversion unit 1E according
to the present modification, the contact piece coupling
plate 16E constituting the power plug locking and unlock-
ing mechanism is fixed to a part of the ground blade 15
by a coupling rod 17E inside the main body case 13E.
According to this configuration, when the ground blade
15 is turned in a direction of an arrow R (not shown in
Figs. 26 and 27; see Fig. 25) and moved in a direction
of an arrow Y1 in Figs. 26 and 27, in conjunction with this
movement, the contact piece coupling plate 16E also
moves in the direction of the arrow Y1.
[0158] A pair of projecting portions 16Ea is formed on
an inner surface side of the contact piece coupling plate
16E. The paired projecting portions 16Ea are arranged
at positions facing respective distal end portions 12b of
the paired leaf spring contact pieces 12E when the con-
tact piece coupling plate 16E is arranged at a predeter-
mined position inside the main body case 13E. Therefore,
the distal end portions 12b of the paired leaf spring con-
tact pieces 12E are formed to bend at predetermined
angles and formed so as to have inclination angles with
respect to the paired projecting portions 16Ea. In this
case, when the power plug conversion unit 1E is in a
normal state, as shown in Fig. 26, it is desired that a bent
portion of the distal end portion 12b of each of the paired
leaf spring contact pieces 12E and a distal end of each
of the paired projecting portions 16Ea are set to be in a
substantially contact state. Note that the contact piece
coupling plate 16E and the coupling rod 17E are formed
of non-conductive members.
[0159] A notched portion 16Eb configured to restrict
the turning of the ground blade 15 within a predetermined

range is formed in the contact piece coupling plate 16E.
When the contact piece coupling plate 16E moves in the
direction of the arrow Y1 in conjunction with the turning
of the ground blade 15, the notched portion 16Eb engag-
es with a guide convex portion 13Eg formed on an inner
surface of the main body case 13E, whereby the turning
of the ground blade 15 is restricted.
[0160] According to the configuration as described
above, for example, a user applies an external load to
the ground blade 15 in the direction along the arrow Y1
shown in Fig. 26 by using user’s fingers or the like.
[0161] At that moment, the ground blade 15 receives
the load and turns in a predetermined direction (a direc-
tion corresponding to the direction of the arrow R in Fig.
25 of the sixth modification) around the support shaft 15a
as a turning center. At this time, the ground blade 15
presses down the coupling rod 17E in the direction of the
arrow Y1. As a result, the coupling rod 17E moves the
contact piece coupling plate 16E in the same direction
of Y1.
[0162] At that moment, each of the paired projecting
portions 16Ea presses the distal end portion 12b of each
of the paired leaf spring contact pieces 12E in the same
direction of Y1. As a result, the respective distal end por-
tions 12b of the paired leaf spring contact pieces 12E
sag in the mutually approaching direction (a direction of
an arrow P5 in Fig. 27). As a result, the engagement of
the lock pawls 12a of the paired leaf spring contact pieces
12E with the respective through-holes 21a of the paired
power plug blades 21 of the power plug 2 is released.
Accordingly, the power plug 2 can be pulled out from the
power plug conversion unit 1E.
[0163] According to the seventh modification de-
scribed above, substantially the same effect of the em-
bodiment and the respective modifications described
above can also be obtained.

[Eighth Modification] (Figs. 28 to 30)

[0164] Next, an eighth modification of the power plug
conversion unit according to the embodiment of the
present invention will be described below with reference
to Figs. 28 to 30.
[0165] Figs. 28 to 30 show an eighth modification of
the power plug conversion unit according to the embod-
iment of the present invention, wherein Fig. 28 is an ex-
ternal appearance perspective view of the eighth modi-
fication of the power plug conversion unit according to
the embodiment of the present invention. Note that Fig.
28 also shows a power plug connected to the power plug
conversion unit as well. Here, in Fig. 28, the power plug
conversion unit and the power plug are in a non-connec-
tion state.
[0166] Fig. 29 is a diagram (plan view, side view) show-
ing an internal configuration of a power plug conversion
unit according to the eighth modification. Here, Fig. 29
shows a state where the power plug conversion unit and
the power plug are connected to each other, and shows
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a normal state in use. Note that for the purpose of mainly
showing an internal mechanism of the power plug con-
version unit in the present modification, illustration of
components such as electrical wirings is omitted in Fig.
29. Furthermore, Fig. 29 also shows the power plug con-
nected to the power plug conversion unit as well. Here,
Fig. 29 shows a state where the power plug is connected
to the power plug conversion unit.
[0167] Fig. 30 is a diagram showing an operation of
the power plug locking and unlocking mechanism when
the locked state in the power plug conversion unit under
the state of Fig. 29 is released. Here, Fig. 30 shows an
unlocked state when an unlocking operation of applying
a predetermined amount of force from a predetermined
side to one blade of the paired conversion plug blades
from the state of Fig. 29.
[0168] The eighth modification shows a configuration
in which one of paired conversion plug blades 11F is
subjected to a pressing and moving operation (a moving
operation in the direction of an arrow X3 in Fig. 28 (a
direction orthogonal to a projecting direction of the
blades)), whereby the one conversion plug blade 11F
acts on paired leaf spring contact pieces 12F to release
the engagement between the lock pawls 12a of the paired
leaf spring contact pieces 12F and the through-holes 21a
of the power plug blades 21.
[0169] The eighth modification is a configuration ex-
ample in which the power plug 2 of type A is converted
to a power plug of type BF (type G), and is an illustrated
example of a straight type power plug conversion unit.
The eighth modification is similar to the aforementioned
fifth modification in this point.
[0170] On the other hand, the eighth modification dif-
fers from the fifth modification in the arrangement direc-
tion of the paired power plug blades. In other words, with
respect to the arrangement direction of the paired power
plug blades, the difference is that the paired power plug
blades are arranged to be aligned in the direction of the
arrow Y of Fig. 18 in the fifth modification, whereas the
paired power plug blades are arranged to be aligned in
the direction of an arrow X of Fig. 28 in the present mod-
ification. Therefore, the fifth modification is configured so
that the paired leaf spring contact pieces are moved by
performing the turning operation on the ground blade 15,
whereas the present modification is configured so that
the paired leaf spring contact pieces 12F are moved by
performing the pressing and moving operation on one of
the paired conversion plug blades 11F.
[0171] The configuration of the power plug 2 is com-
pletely the same as the configuration applied to the em-
bodiment and the respective modifications described
above.
[0172] The power plug conversion unit 1F is mainly
configured by a pair of conversion plug blades 11F which
is a pair of second plug pins, a ground blade 15 which is
a third plug pin, a pair of leaf spring contact pieces 12F
which is a pair of plate-like spring members (not shown
in Fig. 28; see Figs. 29 and 30), a conversion unit main

body case 13F (abbreviated simply as a main body case
13F), a fuse 18, a power plug locking and unlocking
mechanism (16F, 17F), etc.
[0173] The main body case 13F is a housing having
an internal space. A pair of first plug pin insertion portions
13c into which the paired power plug blades 21 of the
power plug 2 are respectively inserted are provided on
one surface of the main body case 13F.
[0174] Three flat blades, that is, the paired conversion
plug blades 11F and the ground blade 15 are arranged
to project outward from another surface opposite to the
one surface of the main body case 13F.
[0175] Here, one conversion plug blade 11F of the
paired conversion plug blades 11F is fixed to a part of a
contact piece connecting plate 16F in a power plug lock-
ing and unlocking mechanism described later inside the
main body case 13F. Furthermore, the proximal end por-
tion of the one conversion plug blade 11F is connected
to one leaf spring contact piece 12F of the paired leaf
spring contact pieces 12F via a coupling rod 17 of the
power plug locking and unlocking mechanism.
[0176] The other conversion plug blade 11F of the
paired conversion plug blades 11F is connected and fixed
to one end of the fuse 18 inside the main body case 13F.
The ground blade 15 is fixed to a fixed portion inside the
main body case 13F.
[0177] On the other hand, the paired leaf spring contact
pieces 12F are respectively fixed at predetermined po-
sitions inside the main body case 13F. Here, each of the
paired leaf spring contact pieces 12F are arranged in the
vicinity of each of the paired first plug pin insertion por-
tions 13c. When each of the paired power plug blades
21 of the power plug 2 is inserted into each of the paired
first plug pin insertion portions 13c, each of the paired
power plug blades 21 is brought into contact with and
electrically connected to each of the paired leaf spring
contact pieces 12F (see a state shown in Fig. 29).
[0178] A distal end portion of each of the paired leaf
spring contact pieces 12F is fixed at a predetermined
position to a part of the contact piece connecting plate
16F. In other words, the paired leaf spring contact pieces
12F are connected to each other by the contact piece
connecting plate 16F. Note that the contact piece con-
necting plate 16F is formed of a non-conductive member.
[0179] Accordingly, according to this configuration,
when one conversion plug blade 11F of the paired con-
version plug blades 11F is moved in the direction of an
arrow X3 in Fig. 28, the contact piece connecting plate
16F also moves in the same direction inside the main
body case 13F. As a result, the distal end portions of the
paired leaf spring contact pieces 12F move in the direc-
tion of the arrow X3 together with the contact piece con-
necting plate 16F. Accordingly, both of the distal end por-
tions of the paired leaf spring contact pieces 12F sag in
the direction of the arrow X3.
[0180] As described above, since one conversion plug
blade 11F of the paired conversion plug blades 11F
moves in the direction of the arrow X3 in Fig. 28, a clear-
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ance hole 13Ff configured to allow the movement of the
one conversion plug blade 11F in the direction of the
arrow X3 is provided at a portion where the one conver-
sion plug blade 11F penetrates and protrudes in the main
body case 13F. The other configuration is substantially
the same as the configuration of the embodiment and
the respective modifications described above.
[0181] According to the configuration as described
above, for example, the user uses a finger or the like to
apply an external load to the one conversion plug blade
11F of the paired conversion plug blade 11F in the direc-
tion of the arrow X3 shown in Figs. 28 and 29.
[0182] At that moment, the one conversion plug blade
11F receives the load and moves in the direction of the
arrow X3. At this time, the one conversion plug blade 11F
moves the contact piece connecting plate 16F in the di-
rection of the arrow X3. In conjunction with this move-
ment, the distal end portions of the paired leaf spring
contact pieces 12F also move in the same direction X3
together with the contact piece connecting plate 16F,
thereby causing the distal portions of the paired leaf
spring contact pieces 12F to sag in the direction of the
arrow X3. As a result, the engagement of the lock pawls
12a of the paired leaf spring contact pieces 12F with the
through-holes 21a of the paired power plug blades 21 of
the power plug 2 is released. Therefore, the power plug
2 can be pulled out from the power plug conversion unit
1F.
[0183] According to such an eighth modification, sub-
stantially the same effect as the effect of the embodiment
and the respective modifications described above can
be obtained.

[Ninth Modification] (Figs. 31 to 34)

[0184] Next, a ninth modification of the power plug con-
version unit according to the embodiment of the present
invention will be described below with reference to Figs.
31 to 34.
[0185] Figs. 31 to 34 are diagrams showing the ninth
modification of the power plug conversion unit according
to the embodiment of the present invention, wherein Fig.
31 is an external appearance perspective view of a ninth
modification example of the power plug conversion unit
according to the embodiment of the present invention.
Note that Fig. 31 shows the power plug connected to the
power plug conversion unit as well. Here, in Fig. 31, the
power plug conversion unit and the power plug are set
to be in a non-connection state.
[0186] Fig. 32 is a trihedral view (top view, plan view,
side view) showing an internal configuration of the power
plug conversion unit according to the ninth modification.
Note that in order to mainly show an internal mechanism
of the power plug conversion unit in the present modifi-
cation, illustration of components such as electrical wir-
ings is omitted in Fig. 32. Furthermore, Fig. 32 also shows
power plug connected to the power plug conversion unit
as well. Here, Fig. 32 shows a state in which the power

plug is connected to the power plug conversion unit. Fig.
33 is an exploded configuration diagram showing the
power plug conversion unit according to the present mod-
ification.
[0187] Fig. 34 is a trihedral view (top view, plan view,
side view) showing the operation (unlocked state) of the
power plug locking and unlocking mechanism when the
locked state in the ninth modification of the power plug
conversion unit according to the embodiment of the
present invention is released. In order to show the power
plug locking and unlocking mechanism, illustration of
components (for example, electrical wirings, etc.) other
than the power plug locking and locking release mecha-
nism in the internal configuration is omitted in Figs. 33
and 34.
[0188] The basic configuration of the ninth modification
is substantially the same as the eighth modification de-
scribed above. In other words, the present modification
is a configuration example in which the power plug 2 of
type A is converted to a power plug of type BF (type G)
as in the case of the above-described eighth modification.
However, the present modification is an example of the
elbow type power plug conversion unit. Therefore, de-
tailed description on a configuration similar to the config-
uration of the above-mentioned eighth modification is
omitted, and only a different portion will be described
below in detail.
[0189] In the ninth modification, when a press opera-
tion is performed on one of the paired conversion plug
blades 11G (in the direction of an arrow Y2 in Fig. 32),
the one conversion plug blade 11G acts on one leaf
spring contact piece 12G of the paired leaf spring contact
pieces 12G, whereby the one leaf spring contact piece
12G is caused to sag so as to turn in the direction of an
arrow R2 in Fig. 34. At the same time, the one conversion
plug blade 11G moves the contact piece connecting plate
16G in the direction of the arrow Y2 in Fig. 32. As a result,
the other leaf spring contact piece 12G of the paired leaf
spring contact pieces 12G is also caused to turn and sag
in the direction of the arrow R2 in Fig. 31. The action
releases the engagement between the lock pawls 12a of
the paired leaf spring contact pieces 12G and the
through-holes 21a of the power plug blades 21 is re-
leased.
[0190] The power plug conversion unit 1G in the
present modification has basically the same configura-
tion as the configuration of the above-described eighth
modification. The present modification differs in the con-
figurations of a main body case 13G adapted to the elbow
type, a power plug locking and unlocking mechanism
(contact piece connecting plate 16G) provided inside the
main body case 13G.
[0191] The power plug conversion unit 1G is mainly
configured by a pair of conversion plug blades 11G which
is a pair of second plug pins, a ground blade 15 which is
a third plug pin, a pair of leaf spring contact pieces 12G
which is a pair of plate-like spring members (not shown
in Fig. 31; see Figs. 32 to 34), the main body case 13G
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(conversion unit main body case), a fuse 18, the power
plug locking and unlocking mechanism (contact piece
connecting plate 16G), etc.
[0192] A proximal end portion of one conversion plug
blade 11G of the paired conversion plug blades 11G is
connected to one leaf spring contact piece 12G of the
paired leaf spring contact pieces 12G inside the main
body case 13G, and fixed so that a part of the proximal
end portion is turnable with respect to the contact piece
connecting plate 16G.
[0193] The other conversion plug blade 11G of the
paired conversion plug blades 11G is connected to and
fixed to one end of the fuse 18 inside the main body case
13G. The ground blade 15 is fixed to a fixed portion inside
the main body case 13G.
[0194] Furthermore, the paired leaf spring contact
pieces 12G are respectively fixed at predetermined po-
sitions inside the main body case 13G. Here, each of the
paired leaf spring contact pieces 12G is arranged in the
vicinity of each of the paired first plug pin insertion por-
tions 13c. When each of the paired power plug blades
21 of the power plug 2 is inserted into each of the paired
first plug pin insertion portions 13c, each of the paired
power plug blades 21 is brought into contact with and
electrically connected to each of the paired leaf spring
contact pieces 12G (see the state shown in Fig. 32).
[0195] The distal end portion of each of the paired leaf
spring contact pieces 12G is fixed to a part of the contact
piece connecting plate 16G at a predetermined position.
In other words, the paired leaf spring contact pieces 12G
are connected to each other by the contact piece con-
necting plate 16G. Note that the contact piece connecting
plate 16G is formed of a non-conductive member.
[0196] A clearance hole 13Gf configured to allow
movement of the conversion plug blade 11G in the direc-
tion of the arrow R2 (the direction of the arrow Y2) is
provided at a portion where the one conversion plug
blade 11G penetrates and protrudes in main body case
13G. The other configuration is substantially the same
as the configuration of the above-described eighth mod-
ification.
[0197] According to the configuration as described
above, for example, the user applies an external load on
one conversion plug blade 11G of the paired conversion
plug blades 11G in the direction of the arrow R2 shown
in Fig. 31 by using a finger or the like.
[0198] At that moment, the one conversion plug blade
receives the load, and turns in the direction of the arrow
R2 as shown in Fig. 34. At this time, the one conversion
plug blade moves the contact piece connecting plate 16G
in the direction of the arrow Y2. In conjunction with this
movement, the distal end portions of the paired leaf
spring contact pieces 12G also move in the same direc-
tion Y2 along with the contact piece connecting plate 16G
to cause the distal end portions of the paired leaf spring
contact pieces 12G to sag in the direction of the arrow
Y2. As a result, as shown in Fig. 34, the engagement of
the lock pawls 12a of the paired leaf spring contact pieces

12C with the respective through-holes 21a of the paired
power plug blades 21 of the power plug 2 is released.
Accordingly, the power plug 2 can be pulled out from the
power plug conversion unit 1G.
[0199] According to the ninth modification as described
above, substantially the same effect as the effect of the
embodiment and the respective modifications described
above can be obtained.
[0200] The present invention is not limited to the
above-described embodiments, and it goes without say-
ing that various modifications and applications can be
implemented without departing from the subject matter
of the invention. Furthermore, the above embodiments
include inventions at various stages, and various inven-
tions can be extracted by appropriate combinations of
plural disclosed components. For example, even when
some of the components are removed from all the com-
ponents shown in the above embodiment, a configuration
from which the components are eliminated can be ex-
tracted as an invention insofar as the configuration can
solve the problem to be solved by the invention and attain
the effects of the invention. Furthermore, components
over different embodiments may be combined as appro-
priate. The invention is not limited by the specific embod-
iments except as limited by appended claims.

Claims

1. A power plug conversion unit comprising:

a power plug conversion unit main body;
a plurality of first plug pin insertion portions
which are provided on one end surface of the
power plug conversion unit main body and in
which paired first plug pins of a power plug are
respectively inserted;
a plurality of conversion plug pins which are ar-
ranged so as to project from another end surface
of the power plug conversion unit main body,
and at least one of which moves in a direction
orthogonal to a projecting direction; and
an attaching and detaching mechanism config-
ured to lock attachment and detachment of the
first plug pins when the paired first plug pins are
inserted into the first plug pin insertion portions,
and release the lock of the first plug pins when
at least one pin of the conversion plug pins is
moved in the direction orthogonal to the project-
ing direction while the paired first plug pins are
inserted in the first plug pin insertion portions.

2. The power plug conversion unit according to claim
1, wherein the plurality of conversion plug pins have
paired second plug pins and a third plug pin for
ground, and the attaching and detaching mechanism
releases the lock of the paired first plug pins when
at least one of the second plug pins is moved while
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the paired first plug pins are inserted in the first plug
pin insertion portions.

3. The power plug conversion unit according to claim
2, wherein the attaching and detaching mechanism
includes:

paired plate-like spring members each of which
is connected to each of the paired second plug
pins at one end portion of the plate-like spring
member and is supported at another end portion
of the plate-like spring member in a cantilever
style by a power plug conversion unit main body;
a connecting member that is formed of a non-
conductive member and connects the paired
plate-like spring members; and
a lock pawl that is formed in at least one of the
paired plate-like spring members and engages
with one of holes formed respectively in the
paired first plug pins when the paired first plug
pins are inserted into the first plug pin insertion
portions.

4. The power plug conversion unit according to claim
3, wherein the paired plate-like spring members are
configured such that when the paired first plug pins
are inserted into the first plug pin insertion portions,
the lock pawl is pressed by at least one of the first
plug pins, whereby at least one of the plate-like
spring members sags, and the lock pawl engages
with one of the holes provided in the first plug pins,
and when one pin of the second plug pins is moved,
the connecting member moves in conjunction with
the movement of the one second plug pin, and the
paired plate-like spring members sag to release the
lock of the first plug pins.

5. The power plug conversion unit according to claim
1, wherein the attaching and detaching mechanism
releases the lock of the first plug pins when the third
plug pin is moved while the paired first plug pins are
inserted in the first plug pin insertion portions.

6. The power plug conversion unit according to claim
3, wherein the paired plate-like spring members sag
in a mutually approaching direction in conjunction
with a moving operation of the paired second plug
pins, thereby releasing the engagement between the
lock pawl and the hole and releasing the lock of the
first plug pins.

7. The power plug conversion unit according to claim
3, wherein the paired plate-like spring members sag
in a mutually approaching direction in conjunction
with a moving operation of the third plug pin, thereby
releasing the engagement between the lock pawl
and the hole and releasing the lock of the first plug
pins.

8. The power plug conversion unit according to claim
2, further comprising a turning preventing member
configured to prevent turning of the paired second
plug pins in a mutually approaching direction.

9. The power plug conversion unit according to claim
8, wherein the turning preventing member is provid-
ed in a region sandwiched by the paired second plug
pins on one surface of the power plug conversion
unit main body.

10. The power plug conversion unit according to claim
8, wherein the turning preventing member is a cover
member that is configured so as to be displaceable
between a region sandwiched by the paired second
plug pins and a position separated from the region
sandwiched by the paired second plug pins by turn-
ing with respect to one surface of the power plug
conversion unit main body.

11. The power plug conversion unit according to claim
8, wherein the turning preventing member is formed
of an elastic member, and when the paired second
plug pins are turned in the mutually approaching di-
rection, the turning preventing member is com-
pressed by the paired second plug pins, thereby al-
lowing the paired second plug pins to turn.
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