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(54) TERMINAL DEVICE AND POWER CONVERTER INCLUDING THE SAME

(57) A terminal device which enables visual confir-
mation of insertion of a connection target to reach a pre-
scribed location in the terminal device and a power con-
verter including the terminal device are provided. A ter-
minal device (1) includes: a housing (3) in which a con-
ductor (2) is accommodated; a lock portion (4); and an
indicator (5). The lock portion (4) is configured to hold a
connection target (100) inserted through an insertion hole
(6) into the housing (3) between the lock portion (4) and
the conductor (2) to restrict movement of the connection

target (100). The indicator (5) is accommodated in the
housing (3) and is configured to be pushed by the con-
nection target (100) to move from a first position to a
second position. The indicator (5) is displayable to an
outer side through a display section (7) of the housing
(3). A display mode of the display section (7) is different
between a case where the indicator (5) is in the first po-
sition and a case where the indicator (5) is in the second
position.
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Description

Technical Field

[0001] The present disclosure relates to a terminal de-
vice and a power converter including the terminal device.

Background Art

[0002] A known terminal device has a quick connection
structure which enables connection without using a
screw.
[0003] JP 2002-151172 A describes a terminal device
in which an electric wire inserted through an electric wire
insertion hole is elastically held and supported between
a lock spring and a terminal which is an electrically con-
ductive member.
[0004] In such a terminal device, however, if the elec-
tric wire is not inserted to reach a prescribed location in
the terminal device, the electric wire and the terminal may
not be appropriately connected to each other. It is pos-
sible to determine whether or not the electric wire is in-
serted to reach the prescribed location based on a re-
sponse felt by a hand at the time of the insertion, but a
tip of the electric wire may be caught on the way of the
insertion, and therefore, such a method is unreliable.

Summary of Invention

[0005] An object of the present disclosure is to provide
a terminal device which enables visual confirmation of
insertion of a connection target to reach a prescribed
location in the terminal device and a power converter
including the terminal device.
[0006] A terminal device of one aspect according to
the present disclosure includes a housing, a lock portion,
and an indicator. The housing accommodates a conduc-
tor. The housing has an insertion hole through which a
connection target is to be inserted. The lock portion is
configured to hold the connection target inserted through
the insertion hole into the housing between the lock por-
tion and the conductor to restrict movement of the con-
nection target in a direction opposite to an insertion di-
rection of the connection target. The indicator is accom-
modated in the housing and is located on an opposite
side of the lock portion from the insertion hole in the in-
sertion direction. The indicator is configured to be pushed
by the connection target to move in a mode including
linear movement from a first position to a second position.
The housing further includes a display section. Part of
the indicator is displayable through the display section
to an outer side of the housing. A display mode of the
display section is different between a case where the
indicator is in the first position and a case where the in-
dicator is in the second position.
[0007] Moreover, a power converter of one aspect ac-
cording to the present disclosure includes the terminal
device and a power conversion circuit electrically con-

nected to the conductor of the terminal device.

Brief Description of Drawings

[0008]

FIG. 1A is a front sectional view schematically illus-
trating a terminal device of a first embodiment ac-
cording to the present disclosure;
FIG. 1B is a front sectional view illustrating the ter-
minal device in which a connection target is inserted;
FIG. 2A is a front sectional view schematically illus-
trating a terminal device of a first variation of the first
embodiment;
FIG. 2B is a front sectional view illustrating the ter-
minal device of FIG. 2A in which a connection target
is inserted;
FIG. 3A is a front sectional view schematically illus-
trating a terminal device of a second variation of the
first embodiment;
FIG. 3B is a front sectional view illustrating the ter-
minal device of FIG. 3A in which a connection target
is inserted;
FIG. 4A is a front sectional view schematically illus-
trating a terminal device of a third variation of the
first embodiment;
FIG. 4B is a front sectional view illustrating the ter-
minal device of FIG. 4A in which a connection target
is inserted;
FIG. 5A is a front sectional view schematically illus-
trating a terminal device of a second embodiment
according to the present disclosure;
FIG. 5B is a front sectional view illustrating the ter-
minal device of FIG. 5A in which a connection target
is inserted;
FIG. 6A is a front sectional view schematically illus-
trating a terminal device of a first variation of the sec-
ond embodiment;
FIG. 6B is a front sectional view illustrating the ter-
minal device of FIG. 6A in which a connection target
is inserted;
FIG. 7A is a front sectional view schematically illus-
trating a terminal device of a second variation of the
second embodiment;
FIG. 7B is a front sectional view illustrating the ter-
minal device of FIG. 7A in which a connection target
is inserted;
FIG. 8A is a front sectional view schematically illus-
trating a terminal device of a third embodiment ac-
cording to the present disclosure;
FIG. 8B is a front sectional view illustrating the ter-
minal device of FIG. 8A in which a connection target
is inserted;
FIG. 9A is a front sectional view schematically illus-
trating a terminal device of a first variation of the third
embodiment;
FIG. 9B is a front sectional view illustrating the ter-
minal device of FIG. 9A in which a connection target
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is inserted; and
FIG. 10 is a block diagram schematically illustrating
a power converter including terminal devices of any
one of the first to third embodiments and their vari-
ations according to the present disclosure.

Description of Embodiments

[0009] The present disclosure relates to terminal de-
vices and power converters including the terminal devic-
es and, more specifically, to a terminal device connect-
able to a connection target through insertion of the con-
nection target thereinto and a power converter including
the terminal device.

[Terminal Device]

(First Embodiment)

(1) Schema

[0010] As illustrated in FIGS. 1A and 1B, a terminal
device 1 of a first embodiment is a quick connection ter-
minal connectable to a connection target 100 through
insertion of the connection target 100 thereinto. The ter-
minal device 1 includes a conductor 2, a housing 3, a
lock portion 4, and an indicator 5.
[0011] In the present embodiment, the connection tar-
get 100 is an electric wire. The electric wire is an insulated
electric wire including a core wire and an insulator cov-
ering the core wire. The core wire is conductive. The core
wire is exposed at a tip portion of the electric wire, that
is, a tip portion 101 of the connection target 100. The
core wire may be a single wire including one conductor
wire or a twisted cable including a plurality of conductor
wires. Alternatively, the connection target 100 may in-
clude a terminal attached to a tip of a core wire.
[0012] The conductor 2, the lock portion 4, and the in-
dicator 5 are accommodated in the housing 3. The hous-
ing 3 has an insertion hole 6 and a display section 7. The
connection target 100 is to be inserted through the inser-
tion hole 6. The lock portion 4 is configured to hold the
connection target 100 inserted through the insertion hole
6 into the housing 3 between the lock portion 4 and the
conductor 2 to restrict movement in a direction opposite
to an insertion direction of the connection target 100.
[0013] The indicator 5 is located on an opposite side
of the lock portion 4 from the insertion hole 6 in the in-
sertion direction. The indicator 5 is configured to be
pushed by the connection target 100 to move in a mode
including linear movement from a first position to a sec-
ond position.
[0014] Part of the indicator 5 is displayable through the
display section 7 to an outer side of the housing 3. A
display mode of the display section 7, that is, how the
indicator 5 appears through the display section 7, is dif-
ferent between a case where the indicator 5 is in the first
position and a case where the indicator 5 is in the second

position.
[0015] The display section 7 is a through hole 70 pen-
etrating through the housing 3 to be open in a direction
traverse to the insertion direction of the connection target
100. In the present embodiment, "a direction traverse to
the insertion direction of the connection target 100" is a
direction orthogonal to the insertion direction of the con-
nection target 100.
[0016] In the following description, the insertion direc-
tion of the connection target 100 is defined as a positive
direction of the X axis and a direction opposite to the
positive direction is defined as a negative direction of the
X axis. Moreover, of directions orthogonal to the X axis
direction, a direction in which the through hole 70 is open,
that is, of penetration directions of the through hole 70,
a direction toward the outer side of the housing 3, is de-
fined as a positive direction of the Y axis, and a direction
opposite to the positive direction is defined as a negative
direction of the Y axis. A direction orthogonal to both the
X-axis direction and the Y-axis direction is defined as the
Z-axis direction. Note that dimensions and a positional
relationship of components in the drawings do not nec-
essarily match actual dimensions and an actual position-
al relationship of the components.

(2) Details

[0017] Configurations of the terminal device 1 will be
described in detail below.
[0018] The terminal device 1 includes a first spring 8
and a second spring 9 in addition to the conductor 2, the
housing 3, and the indicator 5. Part of the first spring 8
is the lock portion 4. The second spring 9 is configured
to apply elastic force to the indicator 5.

(2-1) Housing

[0019] The housing 3 is made of an electrically insula-
tive material. The housing 3 is made of, for example, a
synthetic resin. The housing 3 has a box-like shape and
has a space therein, and in the space, the conductor 2,
the first spring 8, the indicator 5, and the second spring
9 are accommodated.
[0020] The housing 3 integrally includes two walls 30
and 31 facing each other in the X-axis direction, two walls
32 and 33 facing each other in the Y-axis direction, and
two walls facing each other in the Z-axis direction. The
wall 30 is located between negative-side ends of the two
walls 32 and 33 in the X-axis direction, and the wall 31
is located between positive-side ends of the two walls 32
and 33 in the X-axis direction. One of the two walls facing
each other in the Z-axis direction is located between neg-
ative-side ends of the two walls 32 and 33 in the Z-axis
direction, and the other of the two walls facing each other
in the Z-axis direction is located between positive-side
ends of the two walls 32 and 33 in the Z-axis direction.
[0021] The housing 3 has a first space S1 and a second
space S2 therein. The first spring 8 and the conductor 2
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are accommodated in the first space S1. The indicator 5
and the second spring 9 are accommodated in the sec-
ond space S2. The first space S1 is in communication
with the second space S2. The second space S2 extends
to the wall 32 and the wall 31 of the housing 3.
[0022] The insertion hole 6 is a hole directly in com-
munication with the first space S1. The insertion hole 6
penetrates through the wall 30 of the housing 3 in the X-
axis direction. The insertion hole 6 is directly in commu-
nication with a positive-side area of the first space S1 in
the Y-axis direction. The insertion hole 6 is, in the X-axis
direction, located to face a negative-side area of the sec-
ond space S2 in the Y-axis direction.
[0023] The through hole 70 is a hole directly in com-
munication with the second space S2. The through hole
70 and the second space S2 penetrate through the wall
32 of the housing 3 in the Y-axis direction. The location
of the through hole 70 in the Z-axis direction is, in the
present embodiment, the same as the position of the in-
sertion hole 6 in the Z-axis direction.
[0024] In the first space S1, the conductor 2 is accom-
modated in areas at both ends in the Y-axis direction and
in an area at one end in the Z-axis direction. In the first
space S1, the first spring 8 is accommodated in an area
surrounded by the conductor 2. The second space S2
accommodates the indicator 5 and the second spring 9
linearly movably in both the positive and negative direc-
tions of the X axis.

(2-2) Conductor

[0025] The conductor 2 is formed of a conductive metal
plate. The conductor 2 is made of, for example, copper.
The conductor 2 is C-shaped when viewed in the X-axis
direction. The conductor 2 includes a first conductor por-
tion 20, a second conductor portion 21, and a third con-
ductor portion 22. The first conductor portion 20 is dis-
posed in a positive-side end area of the first space S1 in
the Y-axis direction. The second conductor portion 21 is
disposed in a negative-side area of the first space S1 in
the Y-axis direction. The third conductor portion 22 is
disposed in a positive-side end area of the first space S1
in the Z-axis direction or a negative-side end area of the
first space S1 in the Z-axis direction. The first conductor
portion 20 and the second conductor portion 21 are con-
nected to each other by the third conductor portion 22.
The conductor 2 is separate from the first spring 8.

(2-3) First Spring

[0026] The first spring 8 is formed of an elastic metal
plate. The first spring 8 is made of, for example, stainless
steel. The first spring 8 is combined with an inner side of
the conductor 2. The first spring 8 includes the lock por-
tion 4 and a pressing portion 10.
[0027] The pressing portion 10 is located between the
lock portion 4 and the indicator 5. The pressing portion
10 is configured to press the connection target 100

against the conductor 2 to restrict movement of the con-
nection target 100 in a direction traverse to the insertion
direction.
[0028] In the positive direction of the Y axis, that is, in
a first direction in which the through hole 70 is open, the
lock portion 4, the first conductor portion 20 of the con-
ductor 2, and the through hole 70 are aligned in this order.
[0029] The first spring 8 includes a body 80, a lock
section 82, and a pressing section 84. The body 80 has
a flat-plate shape. The lock section 82 has a flat-plate
shape. The lock section 82 is connected via an arc-like
connection section 81 to a negative-side end of the body
80 in the X-axis direction. The pressing section 84 is con-
nected via an arc-like connection section 83 to a positive-
side end of the body 80 in the X-axis direction. The body
80 lies on the second conductor portion 21 of the con-
ductor 2. The lock section 82 is the lock portion 4. The
pressing section 84 is the pressing portion 10.
[0030] The lock section 82 has a tip edge 820 which
is closest to the first conductor portion 20. When the tip
edge 820 holds the connection target 100 between the
tip edge 820 and the first conductor portion 20, the tip
edge 820 bites into the connection target 100, thereby
restricting movement of the connection target 100 in the
negative direction of the X axis, that is, in a direction
opposite to the insertion direction.
[0031] The pressing section 84 has a tip portion which
is close to the first conductor portion 20, and the tip portion
is provided with a contact surface 840 which is to be in
contact with the connection target 100. The contact sur-
face 840 is an arc-like curved surface in the present em-
bodiment but may be a flat surface. In the pressing sec-
tion 84, i.e., in the pressing portion 10, the contact surface
840 presses the connection target 100 against the first
conductor portion 20, thereby restricting movement of
the connection target 100 in the negative direction of the
Y axis.

(2-4) Indicator

[0032] The indicator 5 is a member which is displayed
to the outer side of the housing 3 to show that the tip
portion 101 of the connection target 100 inserted through
the insertion hole 6 reaches a prescribed location in the
housing 3. The indicator 5 is made of, for example, a
synthetic resin. The indicator 5 is configured to be pushed
by a tip surface 102 of the tip portion 101 of the connection
target 100 to linearly move from the first position to the
second position.
[0033] The indicator 5 has a display mark 50. In the
present embodiment, the indicator 5 includes a body sec-
tion 51 and a projection section 52. The body section 51
is rectangular when viewed in the Z-axis direction. The
projection section 52 protrudes in the negative direction
of the X axis from a positive-side end of the body section
51 in the Y-axis direction. The projection section 52 and
the body section 51 are different from each other in ap-
pearance. The projection section 52 has, for example, a
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surface painted in a color different from a color of the
body section 51. The projection section 52 is the display
mark 50.
[0034] The indicator 5 is disposed in the second space
S2 to be able to move linearly in both the positive direction
of the X axis and the negative direction of the X axis. Two
walls 320 and 310 surrounding the second space S2 and
facing each other in the Y-axis direction, two walls sur-
rounding the second space S2 and facing each other in
the Z-axis direction, or all of these four walls are guide
sections for guiding movement of the indicator 5 in the
X-axis direction.
[0035] In the indicator 5, a negative-side end of the
body section 51 in the Y-axis direction faces the insertion
hole 6 in the X-axis direction. That is, the negative-side
end of the body section 51 in the Y-axis direction is
aligned with the insertion hole 6 in a straight line. The
location of the projection section 52 in the Z-axis direction
is the same as the location of the through hole 70 in the
Z-axis direction.
[0036] In the present embodiment, as illustrated in FIG.
1B, when the indicator 5 is in the second position, the
projection section 52 is aligned with the through hole 70
on the negative side in the Y-axis direction. Thus, the
projection section 52 is displayed through the through
hole 70 to the outer side of the housing 3. As illustrated
in FIG. 1A, when the indicator 5 is in the first position,
the body section 51 is aligned with the through hole 70
on the negative side in the Y-axis direction. Thus, the
projection section 52 is not displayed through the through
hole 70 to the outer side of the housing 3.

(2-5) Second Spring

[0037] The second spring 9 applies elastic force in a
direction in which the indicator 5 in the second position
moves in the first direction.
[0038] In the present embodiment, the second spring
9 is a coil spring. The second spring 9 is disposed in the
second space S2 such that the axis of the coil is parallel
to the X axis.
[0039] The second spring 9 is disposed on the positive
side of the body section 51 in the X-axis direction. That
is, the second spring 9 is disposed on an opposite side
of the indicator 5 from the insertion hole 6 in the insertion
direction. The second spring 9 is, for example, disposed
to face the insertion hole 6 in the X-axis direction.
[0040] The second spring 9 is disposed on the positive
side of the body section 51 in the X-axis direction, for
example, in a state where the second spring 9 is com-
pressed in the X-axis direction. The second spring 9
pushes the indicator 5 by elastic force of the second
spring 9 in the negative direction of the X axis. Thus, the
indicator 5 is pushed against the wall 321 on the negative
side of the second space S2 in the X-axis direction and
is disposed in a negative-side area of the second space
S2 in the X-axis direction (i.e., the first position). In a state
where the indicator 5 is not pushed by the connection

target 100, the indicator 5 is in the first position.
[0041] When pushed by the connection target 100, the
indicator 5 is linearly moved against the elastic force of
the second spring 9 to the positive side in the X-axis
direction. The indicator 5 is pushed by the connection
target 100 against walls 322 and 311 on the positive side
of the second space S2 in the X-axis direction and is
disposed in a positive-side area of the second space S2
in the X-axis direction, that is, in the second position.
[0042] When the indicator 5 is released from being
pushed by the connection target 100, that is, the connec-
tion target 100 leaves the indicator 5, the indicator 5 is
pushed by the elastic return force of the second spring
9 in the negative direction of the X axis and returns to
the first position.

(3) Connection Method of Connection Target

[0043] Next, a method for connecting the connection
target 100 to the terminal device 1 will be described.
[0044] A worker inserts the tip portion 101 of the con-
nection target 100 into the insertion hole 6 in the housing
3 in the positive orientation of the X-axis. The tip portion
101 which is inserted into the housing 3 is first introduced
into a space between the lock section 82, i.e., the lock
portion 4, and the first conductor portion 20 of the con-
ductor 2. At this time, the tip surface 102 of the tip portion
101 pushes the lock section 82 to displace the tip edge
820 of the lock section 82 in a direction away from the
first conductor portion 20, thereby elastically deforming
the first spring 8 to reduce the space between the lock
section 82 and the body 80. Thus, the tip portion 101 of
the connection target 100 receives, from the tip edge 820
of the lock section 82, force in a direction in which the tip
portion 101 is pressed against the first conductor portion
20, so that movement of the tip portion 101 in the negative
direction of the Y axis is restricted. Moreover, at this time,
the tip edge 820 of the lock section 82 bites in the tip
portion 101, thereby restricting movement of the tip por-
tion 101 in the negative direction of the X axis.
[0045] From this state, when the tip portion 101 of the
connection target 100 is inserted further into the housing
3, the tip portion 101 is introduced into a space between
the pressing section 84, i.e., the pressing portion 10, and
the first conductor portion 20. At this time, the tip portion
101 presses the contact surface 840 of the pressing sec-
tion 84 to elastically deform the pressing section 84 with
respect to the body 80. Thus, the tip portion 101 of the
connection target 100 receives, from the contact surface
840 of the pressing section 84, force in a direction in
which the tip portion 101 is pressed against the first con-
ductor portion 20, so that movement of the tip portion 101
in the negative direction of the Y axis is restricted.
[0046] From this state, the tip portion 101 of the con-
nection target 100 is inserted further into the housing 3
and thereby the tip surface 102 of the tip portion 101
pushes the body section 51 of the indicator 5 in the first
position to linearly move the indicator 5 from the first po-
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sition to the second position. After the indicator 5 reaches
the second position, further insertion of the connection
target 100 into the housing 3, that is, movement in the
positive direction of the X axis becomes no longer pos-
sible. That is, the tip portion 101 of the connection target
100 is insertable into the housing 3 to a prescribed loca-
tion where the indicator 5 is in the second position.
[0047] As illustrated in FIG. 1B, in a state where the
indicator 5 is in the second position, the projection section
52, i.e., the display mark 50 of the indicator 5 is aligned
with the through hole 70 on the negative side in the Y-
axis direction. Thus, the projection section 52, i.e., the
display mark 50 is displayed through the through hole 70
to the outer side of the housing 3 and is visually perceiv-
able from the outer side of the housing 3.
[0048] This allows a worker to confirm that the tip por-
tion 101 of the connection target 100 is inserted to reach
the prescribed location in the housing 3 by watching the
through hole 70. In a state where the tip portion 101 of
the connection target 100 is not inserted to reach the
prescribed location in the housing 3, the body section 51
of the indicator 5 or both the body section 51 and the
projection section 52, i.e., the display mark 50 are dis-
played through the through hole 70. This allows a worker
to confirm an insufficient amount of insertion of the con-
nection target 100 by watching the through hole 70.
[0049] Thus, in the case of the terminal device 1 of the
present embodiment, a worker can visually confirm,
through the through hole 70, that the tip portion 101 of
the connection target 100 inserted through the insertion
hole 6 into the housing 3 reaches the prescribed location
in the housing 3. Thus, in the terminal device 1 of the
present embodiment, it is possible to reduce the occur-
rence of a defective connection caused due to the con-
nection target 100 which is not inserted to reach the pre-
scribed location in the housing 3.
[0050] In addition, in the terminal device 1 of the
present embodiment, the indicator 5 is located on the
positive side of the lock section 82, i.e., the lock portion
4 in the X-axis direction. Therefore, it is possible to reduce
the disposition space of the indicator 5 in the housing 3
as compared to, for example, a case where the indicator
5 has a piece extending to the wall 30.
[0051] Moreover, in the terminal device 1 of the present
embodiment, the indicator 5 moves linearly, and there-
fore, it is possible to reduce a gap between the indicator
5 and a wall surrounding the indicator 5 as compared to
the case of rotational movement. Also in this regard, it is
possible to reduce the disposition space of the indicator
5 in the housing 3.
[0052] Thus, in the terminal device 1 of the present
embodiment, reducing the disposition space of the indi-
cator 5 in the housing 3 enables the space in the housing
3 to be effectively applied to other applications, and the
housing 3 can be downsized.

(4) Variation

[0053] Next, variations of the terminal device 1 of the
first embodiment will be described. For the variation of
the terminal device 1, components different from those
in the terminal device 1 of the first embodiment will be
described in detail below.

(4-1) First Variation

[0054] FIGS. 2A and 2B show a terminal device 1 of a
first variation. The terminal device 1 of the first variation
has a through hole 70 provided in a location in which on
the positive side in the Y-axis direction, the through hole
70 is aligned with positive-side end of a first conductor
portion 20 of a conductor 2 in the X-axis direction. The
through hole 70 extends from an outer surface of a hous-
ing 3 to the first conductor portion 20, and the outer sur-
face of the housing 3 is oriented in the positive direction
of the Y-axis. The through hole 70 and a second space
S2 are aligned with each other in the X-axis direction.
[0055] In the terminal device 1 of the first variation, as
illustrated in FIG. 2A, when an indicator 5 is in a first
position, a display mark 50, i.e., a projection section 52
is displayed through the through hole 70. As illustrated
in FIG. 2B, when the indicator 5 is in a second position,
the display mark 50 is not displayed through the through
hole 70.
[0056] In the terminal device 1 of the first variation,
when the indicator 5 is in the second position, the first
conductor portion 20 of the conductor 2, i.e., a conductive
portion whose electric potential is equal to an electric
potential of the conductor 2 is exposed through the
through hole 70. Thus, in the terminal device 1 of the first
variation, an electrical current test can be performed by
inserting a test rod of a measuring instrument for the elec-
trical current test into the through hole 70 to bring the test
rod into contact with the conductive portion, i.e., the first
conductor portion 20 in the present embodiment, and
thus, the through hole 70 can be used also as an opening
for tests.

(4-2) Second Variation

[0057] FIGS. 3A and 3B show a terminal device 1 of a
second variation. The terminal device 1 of the second
variation has a through hole 70 provided in a location in
which on the positive side in the Y-axis direction, the
through hole 70 is aligned with positive-side end of a first
conductor portion 20 of a conductor 2 in the X-axis direc-
tion. The through hole 70 extends from an outer surface
of a housing 3 to the first conductor portion 20, and the
outer surface of the housing 3 is oriented in the positive
direction of the Y-axis. The through hole 70 and a second
space S2 are aligned with each other in the X-axis direc-
tion.
[0058] In the terminal device 1 of the second variation,
an insertion hole 6 is directly in communication with a
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negative-side area of a first space S1 in the Y-axis direc-
tion. In the terminal device 1 of the second variation, in
the positive direction of the Y axis, a second conductor
portion 21 of the conductor 2, a lock portion 4 of a first
spring 8, and the through hole 70 are aligned in this order.
A tip portion 101 of a connection target 100 is pressed
against the second conductor portion 21 of the conductor
2. The first spring 8 includes a lock section 82 and a
pressing section 84 which are located on the negative
side of a body 80 in the Y-axis direction. The first spring
8 applies elastic force in the negative direction of the Y
axis to the tip portion 101 of the connection target 100.
An indicator 5 has such a length that a negative-side end
thereof in the Y-axis direction comes into contact with or
comes close to the second conductor portion 21 of the
conductor 2.
[0059] Similarly to the terminal device 1 of the first var-
iation, in the terminal device 1 of the second variation,
when the indicator 5 is in the first position as illustrated
in FIG. 3A, a display mark 50 is displayed through the
through hole 70, and when the indicator 5 is in the second
position as illustrated in FIG. 3B, the display mark 50 is
not displayed through the through hole 70. In the terminal
device 1 of the second variation, when the indicator 5 is
in the second position, the first conductor portion 20 of
the conductor 2 is exposed through the through hole 70,
and the through hole 70 may be used as an opening for
testing a current-carrying state of a conductive portion
(first conductor portion 20).

(4-3) Third Variation

[0060] FIGS. 4A and 4B show a terminal device 1 of a
third variation. The terminal device 1 of the third variation
includes a conductor 2 having a plate-like shape. The
conductor 2 has a thickness in a direction along the Y-
axis direction. The conductor 2 has a hole 23 penetrating
therethrough in the Y-axis direction.
[0061] A first spring 8 includes a body 80 having a flat-
plate shape, a connection section 85 having an arc
shape, a slope section 86 having a flat-plate shape, a
connection section 87 having an arc shape, and a lock
section 88 sequentially in this order. The body 80 is
stacked on a surface of the conductor 2 which is oriented
in the negative direction of the Y axis. The connection
section 85 is connected to a positive-side end of the body
80 in the X-axis direction.
[0062] The lock section 88 intersects with the body 80
when viewed in the Z-axis direction. The lock section 88
and the body 80 are located at different locations in the
Z-axis direction. The lock section 88 passes through the
hole 23 in the conductor 2 and protrudes beyond the con-
ductor 2 on the positive side in the Y-axis direction.
[0063] The lock section 88 has an insertion hole 880
penetrating therethrough in the X-axis direction. In a state
where a tip portion 101 of a connection target 100 is not
inserted in the insertion hole 880, part of the insertion
hole 880 protrudes beyond the conductor 2 in the positive

direction of the Y axis. In this state, a gap is formed be-
tween a surface 881 oriented in the negative direction of
the Y axis and a surface of the conductor 2. The surface
of the conductor 2 is oriented in the positive direction of
the Y axis. The surface 881 is part of an inner surface of
the insertion hole 880. The gap has a shorter length than
the tip portion 101 of the connection target 100 in the Y-
axis direction.
[0064] In the case of the terminal device 1 of the third
variation, when a worker inserts the tip portion 101 of the
connection target 100 through an insertion hole 6 of a
housing 3 in the positive orientation of the X axis, the tip
portion 101 is introduced into the insertion hole 880 in
the lock section 88. At this time, the surface 881 of the
lock section 88 is pressed by a tip surface 102 of the tip
portion 101, the lock section 88 is displaced in the positive
direction of the Y axis and elastically deforms to reduce
the gap between the slope section 86 and the body 80.
Thus, the tip portion 101 of the connection target 100
receives, from a negative-side tip edge 882 of the surface
881 of the lock section 88 in the Y-axis direction, force
in a direction in which the tip portion 101 is pressed
against the conductor 2, so that movement of the tip por-
tion 101 in the negative direction of the X axis is restricted.
[0065] Similarly to the terminal device 1 of the first em-
bodiment, the terminal device 1 of the third variation also
enables visual confirmation, through a through hole 70,
that the tip portion 101 of the connection target 100 in-
serted through the insertion hole 6 into a housing 3 reach-
es a prescribed location in the housing 3. Thus, the ter-
minal device 1 of the third variation enables the occur-
rence of defective connection to be reduced.

(4-4) Others

[0066] In the terminal device 1 of the first embodiment
and the first to third variations thereof, the shape of the
first spring 8 is not limited to the shape shown in the
figures, but the first spring 8 may have other shapes. It
is required only that the first spring 8 of the first embod-
iment and the first and second variations includes the
lock portion 4. The first spring 8 does not have to include
the pressing portion 10. Moreover, in the terminal device
1 of the first embodiment and the first and second vari-
ations, the pressing portion 10 may be a spring other
than the first spring 8.
[0067] In the terminal device 1 of the first embodiment
and first to third variations thereof, the second spring 9
may be, but not limited to, the coil spring. Moreover, the
terminal device 1 of the first embodiment and first to third
variations thereof may include a plurality of second
springs 9.
[0068] In the terminal device 1 of the first embodiment
and the third variation, as long as the display section 7
is configured to display part of the indicator 5 to the outer
side of the housing 3, the display section 7 may include
a through hole 70 and a light-transmitting member closing
the through hole 70.
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[0069] The terminal device 1 of the first embodiment
and first to third variations thereof may include a release
lever configured to release a lock realized by the lock
portion 4. In this case, a worker operates the release
lever so as to release the lock realized by the lock portion
4, which allows the connection target 100 to be pulled
out of the terminal device 1. The terminal device 1 does
not have to include the release lever, and in that case,
the terminal device 1 may be configured such that the
lock realized by the lock portion 4 is released by inserting
a tool or the like into the first space S1.
[0070] In the terminal device 1 of the first embodiment
and the third variation, the indicator 5 does not have to
include the projection section 52 but may include only
the body section 51, and the body section 51 may also
serve as the display mark 50.
[0071] In the terminal device 1 of the first embodiment
and the third variation, the indicator 5 may be made of
conductive metal, and the indicator 5 in the second po-
sition may be used as a conductive portion whose electric
potential is equal to an electric potential of the conductor
2. In this case, the through hole 70 may be used as an
opening for testing a current-carrying state of the con-
ductive portion.
[0072] Moreover, in the terminal device 1 of the first
embodiment and its first to third variations, the tip portion
101 of the connection target 100 in contact with the indi-
cator 5 in the second position may be exposed through
the through hole 70. In this case, the tip portion 101 may
be used as a conductive portion whose electric potential
is equal to an electric potential of the conductor 2, and
the through hole 70 may be used as an opening for testing
a current-carrying state of the conductive portion.

(Second Embodiment)

[0073] Next, a terminal device 1 of a second embodi-
ment illustrated in FIGS. 5A and 5B will be described.
For the terminal device 1 of the second embodiment,
components different from those of the terminal device
1 of the first embodiment will be described in detail below.
Components similar to those of the terminal device 1 of
the first embodiment are denoted by the same reference
signs in the figure, and detailed description thereof will
be omitted.

(1) Schema

[0074] In the terminal device 1 of the second embodi-
ment, an amount of projection of an indicator 5 from a
through hole 70 is different between a case where the
indicator 5 is in the first position and in a case where the
indicator 5 is in the second position.

(2) Details

[0075] In the terminal device 1 of the present embod-
iment, the indicator 5 is accommodated in a second

space S2 to be linearly movable in the Y-axis direction.
[0076] The indicator 5 includes a body section 51 and
a projection 53. The body section 51 includes an inclined
surface 510. The projection 53 protrudes from the body
section 51 in the positive direction of the Y axis. The
inclined surface 510 is inclined to be located farther away
from the through hole 70 as the distance from an insertion
hole 6 increases.
[0077] The body section 51 further includes a tip sur-
face 511 which is flat. The tip surface 511 continues to
the inclined surface 510 on the positive side in the X-axis
direction. The tip surface 511 is parallel to the X axis.
The projection 53 is shaped and dimensioned so as to
be protrudable through the through hole 70. A second
spring 9 is disposed in the second space S2 such that
the projection 53 is located on an inner side of the second
spring 9.
[0078] As illustrated in FIG. 5A, when the indicator 5
is in the first position, the tip surface 511 is in contact with
a wall 310 on the negative side of the second space S2
in the Y-axis direction. The indicator 5 is pushed by the
second spring 9 in the negative direction of the Y axis to
reach the first position. When the indicator 5 is in the first
position, the inclined surface 510 faces the insertion hole
6 in the X-axis direction. Moreover, at this time, a positive-
side tip surface 530 of the projection 53 in the Y-axis
direction is flush with an outer surface of a housing 3
around the through hole 70, that is, an outer surface ori-
ented in the positive direction of the Y-axis.
[0079] When the inclined surface 510 is pushed by a
tip surface 102 of a tip portion 101 of a connection target
100, the indicator 5 linearly moves in the positive direction
of the Y axis to reach the second position. As illustrated
in FIG. 5B, when the indicator 5 is in the second position,
the tip surface 511 of the body section 51 of the indicator
5 is in contact with a surface of the tip portion 101, and
the surface of the tip portion 101 is oriented in the positive
direction of the Y axis. When the indicator 5 is in the
second position, a positive-side end of the projection 53
in the Y-axis direction projects through the through hole
70 on the positive side in the Y-axis direction.
[0080] In the terminal device 1 of the second embodi-
ment, the tip portion 101 of the connection target 100
inserted through the insertion hole 6 into the housing 3
is guided to a prescribed location in the housing 3, that
is, a location where the tip portion 101 is in contact with
the tip surface 511 of the indicator 5, so that the projection
53 of the indicator 5 protrudes through the through hole
70. This allows a worker to confirm that the tip portion
101 of the connection target 100 is inserted to reach the
prescribed location in the housing 3 by watching the
through hole 70. Thus, in the terminal device 1 of the
second embodiment, it is possible to reduce the occur-
rence of a defective connection caused due to the con-
nection target 100 which is not inserted to reach the pre-
scribed location in the housing 3.
[0081] In addition, in the terminal device 1 of the
present embodiment, the indicator 5 linearly moves in
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only the Y-axis direction, and therefore, it is possible to
effectively reduce a disposition space of the indicator 5
in the housing 3 in the X-axis direction.
[0082] The projection 53 of the indicator 5 which pro-
trudes through the through hole 70 may be used as an
indicator or the like during construction. For example, a
door of a case accommodating the terminal device 1 may
have a structure which allows the door to be closed when
the door hits the projection 53 protruding through the
through hole 70. In this case, the door of the case is
closed only when the connection target 100 is appropri-
ately connected.

(3) Variation

[0083] Next, variations of the terminal device 1 of the
second embodiment will be described. For the variations
of the terminal device 1, components different from those
in the terminal device 1 of the second embodiment will
be described in detail below.

(3-1) First Variation

[0084] FIGS. 6A and 6B show a terminal device 1 of a
first variation. The terminal device 1 of the first variation
further includes an intermediate portion 11 located be-
tween a pressing portion 10 and an indicator 5 in the
positive direction of the X axis, that is, the insertion di-
rection.
[0085] The intermediate portion 11 includes a push
surface 110 which is pushed against an inclined surface
510 of the indicator 5. The length of the push surface 110
in the Y-axis direction is greater than that of a tip surface
102 of a tip portion 101 of a connection target 100 in the
Y-axis direction. The push surface 110 is inclined to be
located farther away from a through hole 70 as the dis-
tance from an insertion hole 6 increases. The angle of
inclination of the push surface 110 to the X axis is equal
to the angle of inclination of the inclined surface 510 to
the X axis. The length of the push surface 110 is greater
than that of the inclined surface 510 in the Y-axis direc-
tion. The intermediate portion 11 has a surface 111 being
oriented in the negative direction of the X axis and being
parallel to the Y axis.
[0086] A housing 3 has support grooves 34 in which
both ends of the intermediate portion 11 in the Z-axis
direction are fit. The support groove 34 is provided to
each of two walls of the housing 3 which face each other
in the Z-axis direction. The pair of support grooves 34
restricts movement of the intermediate portion 11 in the
Y-axis direction and the Z-axis direction. Thus, the inter-
mediate portion 11 is movable in only positive and neg-
ative directions of the X axis.
[0087] In the terminal device 1 of the first variation,
when the tip portion 101 of the connection target 100 is
inserted through the insertion hole 6 into the housing 3,
the tip surface 102 of the tip portion 101 comes into con-
tact with the surface 111 of the intermediate portion 11.

The push surface 110 of the intermediate portion 11
pushes the inclined surface 510 of the indicator 5 in the
first position in the positive direction of the X axis. Thus,
the indicator 5 is pushed by the intermediate portion 11
in the positive direction of the Y axis, so that the indicator
5 linearly moves to reach the second position, and there-
by, a projection 53 of the indicator 5 protrudes through
the through hole 70.
[0088] In the terminal device 1 of the first variation, the
tip surface 102 of the connection target 100 comes into
contact with the surface 111 which is part of the interme-
diate portion 11 and which is parallel to the Y axis. There-
fore, the tip portion 101 hardly deforms in the Y-axis di-
rection and easily pushes the indicator 5.
[0089] Moreover, in the terminal device 1 of the first
variation, a second space S2 may be disposed on the
negative side in the Y-axis direction as compared to that
in the terminal device 1 of the second embodiment. Thus,
it is possible to reduce the length of the housing 3 in the
Y-axis direction.
[0090] Moreover, in the terminal device 1 of the first
variation, the push surface 110 which is longer than the
tip portion 101 of the connection target 100 in the Y-axis
direction pushes the inclined surface 510. Thus, it is pos-
sible to further increase the amount of projection of the
indicator 5 from the through hole 70 when the indicator
5 is in the second position.

(3-2) Second Variation

[0091] FIGS. 7A and 7B show a terminal device 1 of a
second variation. The terminal device 1 of the second
variation has a first spring 8 whose shape is different from
the shape of the first spring 8 of the terminal device 1 in
the second embodiment. The first spring 8, a conductor
2, and a first space S1 of the terminal device 1 of the
second variation have similar structures to the structures
of the first spring 8, the conductor 2, and the first space
S1 of the terminal device 1 of the third variation in the
first embodiment.
[0092] Also in the case of the terminal device 1 of the
second variation, a tip portion 101 of a connection target
100 inserted through an insertion hole 6 into a housing
3 is guided to reach a prescribed location in the housing
3, so that a projection 53 of an indicator 5 protrudes
through a through hole 70 and becomes visually perceiv-
able by a worker. Thus, in the terminal device 1 of the
second variation, it is possible to reduce the occurrence
of a defective connection caused due to the connection
target 100 which is not inserted to reach the prescribed
location in the housing 3.

(3-3) Others

[0093] In the terminal device 1 of the second embodi-
ment and the first and second variations of the second
embodiment, the shape of the first spring 8 may be other
shapes. It is required only that the first spring 8 includes
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the lock portion 4. The first spring 8 does not have to
include the pressing portion 10. Moreover, in the terminal
device 1 of the second embodiment and the first variation
of the second embodiment, the pressing portion 10 may
be a spring other than the first spring 8.
[0094] In the terminal device 1 of the second embodi-
ment and the first and second variations of the second
embodiment, the second spring 9 may be, but not limited
to, the coil spring. Moreover, the terminal device 1 of the
second embodiment and the first and second variations
of the second embodiment may include a plurality of sec-
ond springs 9.
[0095] The terminal device 1 of the second embodi-
ment and the first and second variations of the second
embodiment may include a release lever configured to
release a lock realized by the lock portion 4.
[0096] Also in the terminal device 1 of the first and sec-
ond variations of the second embodiment, the projection
53 configured to protrude through the through hole 70
when being in the second position may be used as, for
example, an indicator during construction.
[0097] The terminal device 1 of the second embodi-
ment and the first and second variations of the second
embodiment may be configured such that when the in-
dicator 5 is in the first position, the projection 53 protrudes
through the through hole 70, and when the indicator 5 is
in the second position, the projection 53 does not pro-
trude through the through hole 70.
[0098] Alternatively, in the terminal device 1 of the sec-
ond embodiment and the first and second variations of
the second embodiment, the projection 53 may protrude
through the through hole 70 both in a case where the
indicator 5 is in the first position and in a case where the
indicator 5 is in the second position, and the length of
protrusion may be different between the case where the
indicator 5 is in the first position and the case where the
indicator 5 is in the second position.

(Third Embodiment)

[0099] Next, a terminal device 1 of a third embodiment
illustrated in FIGS. 8A and 8B will be described. For the
terminal device 1 of the third embodiment, components
different from those of the terminal device 1 of the first
embodiment will be described in detail below. Compo-
nents similar to those of the terminal device 1 of the first
embodiment are denoted by the same reference signs
in the figure, and detailed description thereof will be omit-
ted.

(1) Schema

[0100] In the terminal device 1 of the third embodiment,
an indicator 5 is pushed by a connection target 100 to
move from the first position to the second position in a
mode including both linear movement and rotational
movement.

(2) Details

[0101] In the terminal device 1 of the present embod-
iment, a housing 3 includes an inclined surface 35 with
which the indicator 5 in the second position is in contact.
The inclined surface 35 is a surface facing a second
space S2 on the positive side in the X-axis direction. The
inclined surface 35 is inclined to be located farther away
from an insertion hole 6 as the distance from a through
hole 70 increases.
[0102] The indicator 5 includes projections 54 protrud-
ing on both sides from a body section 51 in the Z-axis
direction. Each projection 54 has a rectangular shape
when viewed in the Z-axis direction. The housing 3 has
two walls facing each other in the Z direction, and each
wall has a guide groove 36 in which a corresponding one
of the projections 54 is fit.
[0103] The guide groove 36 includes a linear guide
section 360 and a rotation guide section 361 which con-
tinues to the linear guide section 360 on the positive side
in the X-axis direction. The length of the linear guide sec-
tion 360 in the Y-axis direction is substantially the same
as the length of the projection 54 in the Y-axis direction.
The rotation guide section 361 is wider than the linear
guide section 360 in the Y-axis direction.
[0104] The indicator 5 linearly moves along the linear
guide sections 360 and rotationally moves at the rotation
guide sections 361.
[0105] In the terminal device 1 of the present embod-
iment, a tip surface 102 of a tip portion 101 of the con-
nection target 100 pushes the indicator 5 in the first po-
sition in the positive direction of the X axis to linearly
move the indicator 5 in the first position in the positive
direction of the X axis. The indicator 5 linearly moves
until an edge 513 which is part of a surface 512 of the
body section 51 and which is located on the positive side
in the Y-axis direction comes into contact with the inclined
surface 35. The surface 512 is oriented in the positive
direction of the X axis. Thereafter, the indicator 5 rota-
tionally moves, with the edge 513 as the center, to a
location where the surface 512 of the body section 51
comes into contact with the inclined surface 35, that is,
to reach the second position.
[0106] In the terminal device 1 of the present embod-
iment, when the indicator 5 moves from the first position
to the second position, the indicator 5 is guided by the
linear guide sections 360 of the pair of guide grooves 36,
in which the projections 54 of the indicator 5 are fit and
which are formed in the housing 3, so that the indicator
5 is linearly moved to reach a position immediately before
the second position. Thus, in the terminal device 1 of the
present embodiment, inclination of the indicator 5 to the
tip surface 102 of the connection target 100 is reduced,
and the indicator 5 is easily pushed by the tip surface
102 of the connection target 100 although the movement
mode from the first position to the second position in-
cludes rotational movement.
[0107] Also in the case of the terminal device 1 of the
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above-described third embodiment, a tip portion 101 of
a connection target 100 inserted through an insertion
hole 6 into a housing 3 is guided to reach a prescribed
location in the housing 3, and thereby, a projection sec-
tion 52, that is, the display mark 50, is displayed through
the through hole 70 and is visually perceivable by a work-
er. Thus, in the terminal device 1 of the third embodiment,
it is possible to reduce the occurrence of a defective con-
nection caused due to the connection target 100 which
is not inserted to reach the prescribed location in the
housing 3.

(3) Variation

[0108] Next, variations of the terminal device 1 of the
third embodiment illustrated in FIGS. 9A and 9B will be
described. For the variations of the terminal device 1,
components different from those in the terminal device
1 of the third embodiment will be described in detail be-
low.

(3-1) First Variation

[0109] In a terminal device 1 of a first variation, an in-
clined surface 35 is inclined to be located farther away
from an insertion hole 6 as the distance from a through
hole 70 decreases.
[0110] In the terminal device 1 of the first variation, a
tip surface 102 of a tip portion 101 of a connection target
100 pushes an indicator 5 in the first position in the pos-
itive direction of the X axis to linearly move the indicator
5 in the first position in the positive direction of the X axis.
The indicator 5 linearly moves until an edge 514 which
is part of a surface 512 of a body section 51 and which
is located on the negative side in the Y-axis direction
comes into contact with the inclined surface 35. The sur-
face 512 is oriented in the positive direction of the X axis.
Thereafter, the indicator 5 rotationally moves, with the
edge 514 as the center, to a location where the surface
512 of the body section 51 comes into contact with the
inclined surface 35, that is, to reach the second position.
[0111] Also in the terminal device 1 of the first variation,
linear guide sections 360 of a pair of guide grooves 36
in a housing 3 reduces inclination of the indicator 5, so
that the indicator 5 is easily pushed by the tip surface
102 of the connection target 100.
[0112] Also in the case of the terminal device 1 of the
above-described first variation, the tip portion 101 of the
connection target 100 inserted through the insertion hole
6 into the housing 3 is guided to reach a prescribed lo-
cation in the housing 3, and thereby, a projection section
52, that is, a display mark 50, is displayed through the
through hole 70 and is visually perceivable by a worker.
Thus, in the terminal device 1 of the first variation, it is
possible to reduce the occurrence of a defective connec-
tion caused due to the connection target 100 which is not
inserted to reach the prescribed location in the housing 3.

(3-2) Others

[0113] In the terminal device 1 of the third embodiment
and the first variation of the third embodiment, the shape
of the first spring 8 may be other shapes. It is required
only that the first spring 8 includes the lock portion 4. The
first spring 8 does not have to include the pressing portion
10. Moreover, the terminal device 1 of the third embod-
iment and the first variation of the third embodiment, the
pressing portion 10 may be a spring other than the first
spring 8.
[0114] In the terminal device 1 of the third embodiment
and the first variation of the third embodiment, the second
spring 9 may be, but is not limited to, the coil spring.
Moreover, the terminal device 1 of the third embodiment
and the first variation of the third embodiment may include
a plurality of second springs 9.
[0115] In the terminal device 1 of the third embodiment
and the first variation of the third embodiment, the display
section 7 may include the through hole 70 and a light-
transmitting member closing the through hole 70.
[0116] The terminal device 1 of the third embodiment
and the first variation of the third embodiment may include
a release lever configured to release a lock realized by
the lock portion 4.
[0117] In the terminal device 1 of the third embodiment
and the first variation of the third embodiment, a structure
configured to rotationally move the indicator 5 in a posi-
tion immediately before the second position may be a
configuration other than the inclined surface 35.
[0118] In the terminal device 1 of the third embodiment
and the first variation of the third embodiment, the indi-
cator 5 may be made of conductive metal, and the indi-
cator 5 in the second position may be used as a conduc-
tive portion whose electric potential is equal to an electric
potential of the conductor 2. In this case, the through hole
70 may be used as an opening for testing a current-car-
rying state of the conductive portion.

[Power Converter]

[0119] Next, a power converter 200 will be described.
The power converter 200 includes: the terminal device 1
according to any one of the first to third embodiments
and variations thereof; and a power conversion circuit 12
electrically connected to the conductor 2 of the terminal
device 1.
[0120] FIG. 10 shows an example of use of the power
converter 200. In the power converter 200, for example,
the power conversion circuit 12 is electrically connected
to a photovoltaic cell 13.
[0121] The power converter 200 includes a plurality of
terminal devices 1 connected to the power conversion
circuit 12. The plurality of terminal devices 1 may be ter-
minal devices having the same structure or terminal de-
vices having different structures in combination. That is,
the plurality of terminal devices 1 are terminal devices 1
of one type of any one of the first to third embodiments
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and variations thereof or are terminal devices 1 of com-
bination of types of the first to third embodiments and
variation thereof.
[0122] The power conversion circuit 12 is, for example,
an inverter circuit configured to convert direct-current
power into alternating-current power. The power conver-
sion circuit 12 may be a circuit configured to convert di-
rect-current power into step-up or step-down direct-cur-
rent power.
[0123] The power converter 200 allows a worker to vis-
ually confirm that each terminal device 1 is appropriately
connected to the connection target 100, so that it is pos-
sible to appropriately supply electricity generated by the
photovoltaic cell 13 to electric appliances indoors or the
like.

[Summary]

[0124] As the terminal device 1 of the first to third em-
bodiments and variations thereof described above, a ter-
minal device (1) of a first aspect includes the following
configurations.
[0125] The terminal device (1) of the first aspect in-
cludes a housing (3), a lock portion (4), and an indicator
(5). The housing (3) accommodates a conductor (2). The
housing (3) has an insertion hole (6) through which a
connection target (100) is to be inserted. The lock portion
(4) is configured to hold the connection target (100) in-
serted through the insertion hole (6) into the housing (3)
between the lock portion (4) and the conductor (2) to
restrict movement of the connection target (100) in a di-
rection opposite to an insertion direction of the connec-
tion target (100). The indicator (5) is accommodated in
the housing (3) and is located on an opposite side of the
lock portion (4) from the insertion hole (6) in the insertion
direction. The indicator (5) is configured to be pushed by
the connection target (100) to move in a mode including
linear movement from a first position to a second position.
The housing (3) further includes a display section (7).
Part of the indicator (5) is displayable through the display
section (7) to an outer side of the housing (3). A display
mode of the display section (7) is different between a
case where the indicator (5) is in the first position and a
case where the indicator (5) is in the second position.
[0126] With this configuration, in the terminal device
(1) of the first aspect, when the connection target (100)
is inserted through the insertion hole (6) into the housing
(3), the connection target (100) pushes the indicator (5)
so that the indicator (5) moves to reach the second po-
sition. Thus, in the terminal device (1) of the first aspect,
the display mode of the display section (7) configured to
display part of the indicator (5) can be changed.
[0127] Thus, in the case of the terminal device (1) of
the first aspect, a worker watches the display mode of
the display section (7) to check whether or not the con-
nection target (100) is inserted to reach a prescribed lo-
cation in the housing (3), that is, a location where the
connection target (100) comes into contact with the indi-

cator (5) in the second position.
[0128] Moreover, as the terminal device 1 of the first
and third embodiments and the variations thereof, a ter-
minal device (1) of a second aspect includes the following
configuration in addition to the configuration of the termi-
nal device (1) of the first aspect.
[0129] In the terminal device (1) of the second aspect,
the display section (7) has a through hole (70) penetrating
through the housing (3). The indicator (5) includes a dis-
play mark (50). When the indicator (5) is in one of the
first position and the second position, the display mark
(50) is displayed through the through hole (70) to the
outer side of the housing (3). When the indicator (5) is in
the other of the first position and the second position, the
display mark (50) is not displayed through the through
hole (70) to the outer side of the housing (3).
[0130] With this configuration, in the terminal device
(1) of the second aspect, a worker can confirm a connec-
tion state of the connection target (100) by checking the
display mark (50) of the indicator (5) through the through
hole (70). In the terminal device (1) of the second aspect,
part of the indicator (5) does not protrude to the outer
side of the housing (3), and therefore, the part is not a
hindrance.
[0131] Moreover, as the terminal device (1) of the sec-
ond embodiment and the variations thereof, a terminal
device (1) of a third aspect includes the following config-
uration in addition to the configuration of the terminal de-
vice (1) of the first aspect.
[0132] In the terminal device (1) of the third aspect, the
display section (7) is a through hole (70) penetrating
through the housing (3). An amount of projection of the
indicator (5) from the through hole (70) is different be-
tween a case where the indicator (5) is in the first position
and in a case where the indicator (5) is in the second
position.
[0133] With this configuration, in the case of the termi-
nal device (1) of the third aspect, a worker can confirm
a change of the display mode of the display section (7)
by watching the through hole (70) not only in a direction
in which the through hole (70) opens but also in other
directions.
[0134] Moreover, as the terminal device (1) of the var-
iations of the first and third embodiments, a terminal de-
vice (1) of a fourth aspect includes the following config-
uration in addition to the configuration of the terminal de-
vice (1) of the first aspect.
[0135] That is, in the terminal device (1) of the fourth
aspect, the display section (7) is a through hole (70) pen-
etrating through the housing (3). When the indicator (5)
is in the second position, a conductive portion whose
electric potential is equal to an electric potential of the
conductor (2), i.e., the conductor (2), the indicator (5)
which is electrically conductive, or a tip portion (101) of
the connection target (100) is exposed through the
through hole (70).
[0136] With this configuration, in the terminal device
(1) of the fourth aspect, an electrical current test can be
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performed by inserting a test rod of a measuring instru-
ment for the electrical current test into the through hole
(70) to bring the test rod into contact with the conductive
portion, and thus, the through hole (70) can be used also
as an opening for tests.
[0137] Moreover, as the terminal device (1) of any one
of the first to third embodiments and the variations there-
of, a terminal device (1) of a fifth aspect includes the
following configuration in addition to the configuration of
the terminal device (1) of any one of the first to fourth
aspects.
[0138] The terminal device (1) of the fifth aspect further
includes a spring, i.e., the second spring (9) configured
to apply elastic force to the indicator (5) in the second
position in a direction in which the indicator (5) moves to
the first position.
[0139] With this configuration, in the terminal device
(1) of the fifth aspect, it is possible to prevent the indicator
(5) from being located in the second position when the
connection target (100) is not inserted to reach the pre-
scribed location in the housing (3).
[0140] Moreover, as the terminal device (1) of the first
and third embodiments and the variations thereof, a ter-
minal device (1) of a sixth aspect includes the following
configuration in addition to the configuration of the termi-
nal device (1) of any one of the first, second, and fourth
aspects.
[0141] The terminal device (1) of the sixth aspect fur-
ther includes a spring, i.e., a second spring (9) located
on an opposite side of the indicator (5) from the insertion
hole (6) in the insertion direction.
[0142] With this configuration, in the terminal device
(1) of the sixth aspect, when the connection target (100)
pushes the indicator (5) in the first position to the second
position, it is required only that the indicator (5) is pushed
against elastic force of the spring (9) acting in a direction
opposite to a direction in which the indicator (5) is pushed.
Thus, in the terminal device (1) of the sixth aspect, a
pushing operation of the indicator (5) is easily performed.
[0143] Moreover, as the terminal device (1) of the first
embodiment, the first and second variations of the first
embodiment, the second embodiment, the first variation
of the second embodiment, the third embodiment, and
the first variation of the third embodiment, a terminal de-
vice (1) of a seventh aspect includes the following con-
figuration in addition to the configuration of the terminal
device (1) of any one of the first to sixth aspects.
[0144] The terminal device (1) of the seventh aspect
further includes a pressing portion (10) located between
the lock portion (4) and the indicator (5) in the insertion
direction and configured to press the connection target
(100) against the conductor (2) to restrict movement of
the connection target (100) in a direction traverse to the
insertion direction.
[0145] With this configuration, in the terminal device
(1) of the seventh aspect, the pressing portion (10) re-
duces movement of the tip portion (101) of the connection
target (100) guided to beyond the lock portion (4) in a

direction traverse to the insertion direction, that is, defor-
mation of the tip portion (101). Thus, the terminal device
(1) of the seventh aspect enables to reduce cases where
the tip portion (101) of the connection target (100) can
no longer appropriately push the indicator (5).
[0146] Moreover, as the first embodiment, the first var-
iation of the first embodiment, the second embodiment,
the first variation of the second embodiment, the third
embodiment, and the first variation of the third embodi-
ment, a terminal device (1) of an eighth aspect includes
the following configuration in addition to the configuration
of the terminal device (1) of any one of the first to seventh
aspects.
[0147] In the terminal device (1) of the eighth aspect,
the display section (7) is a through hole (70) which is
open in a first direction traverse to the insertion direction,
that is, the positive direction of the Y axis. In the first
direction, the lock portion (4), the conductor (2), and the
through hole (70) are located in this order.
[0148] With this configuration, in the terminal device
(1) of the eighth aspect, the distance from the connection
target (100) disposed between the lock portion (4) and
the conductor (2) to the through hole (70) can be reduced.
Thus, in the terminal device (1) of the eighth aspect, it is
possible to reduce the length in the first direction of the
indicator (5) including part to be pushed by the connection
target (100) and part to be displayed through the through
hole (70). Thus, in the terminal device (1) of the eighth
aspect, it is possible to reduce a disposition space of the
indicator (5) in the housing (3), and the space in the hous-
ing (3) can be effectively used.
[0149] Moreover, as the second variation of the first
embodiment, a terminal device (1) of a ninth aspect in-
cludes the following configuration in addition to the con-
figuration of the terminal device (1) of any one of the first
to seventh aspects.
[0150] In the terminal device (1) of the ninth aspect,
the display section (7) is a through hole (70) which is
open in a first direction traverse to the insertion direction,
that is, the positive direction of the Y axis. In the first
direction, the conductor (2), i.e., second conductor por-
tion (21), the lock portion (4), and the through hole (70)
are located in this order.
[0151] With this configuration, in the terminal device
(1) of the ninth aspect, the distance from the connection
target (100) disposed between the conductor (2) and the
lock portion (4) to the through hole (70) can be increased.
Thus, in the terminal device (1) of the ninth aspect, the
insertion hole (6) through which the connection target
(100) is to be inserted can be disposed at a location away
from the through hole (70).
[0152] Moreover, as the power converter 200 of the
embodiment, a power converter (200) of a tenth aspect
includes the terminal device (1) of any one of the first to
ninth aspects, and a power conversion circuit (12) elec-
trically connected to the conductor (2) of the terminal de-
vice (1).
[0153] With this configuration, the power converter
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(200) of the tenth aspect allows a worker to easily elec-
trically connect the connection target (100) to the power
conversion circuit (12) by using the terminal device (1)
and to visually check a connection state, and therefore,
it is possible to reduce the occurrence of connection de-
fect.
[0154] The present disclosure has been described with
reference to the embodiments illustrated in the attached
drawings but is not limited to the embodiments. Without
departing from the intended scope of the present disclo-
sure, the configurations of the respective embodiments
may be accordingly modified.

Reference Signs List

[0155]

1 Terminal Device
2 Conductor
3 Housing
4 Lock Portion
5 Indicator
50 Display Mark
6 Insertion Hole
7 Display Section
70 Through Hole
9 Second Spring
10 Pressing Portion
12 Power Conversion Circuit
100 Connection Target
200 Power Converter

Claims

1. A terminal device (1), comprising:

a housing (3) accommodating a conductor (2)
and having an insertion hole (6) through which
a connection target (100) is to be inserted;
a lock portion (4) configured to hold the connec-
tion target (100) inserted through the insertion
hole (6) into the housing (3) between the lock
portion (4) and the conductor (2) to restrict
movement of the connection target (100) in a
direction opposite to an insertion direction of the
connection target (100); and
an indicator (5) accommodated in the housing
(3), located on an opposite side of the lock por-
tion (4) from the insertion hole (6) in the insertion
direction, and configured to be pushed by the
connection target (100) to move in a mode in-
cluding linear movement from a first position to
a second position,
the housing (3) further including a display sec-
tion (7),
part of the indicator (5) being displayable
through the display section (7) to an outer side

of the housing (3),
a display mode of the display section (7) being
different between a case where the indicator (5)
is in the first position and a case where the in-
dicator (5) is in the second position.

2. The terminal device (1) according to claim 1, wherein
the display section (7) has a through hole (70) pen-
etrating through the housing (3),
the indicator (5) includes a display mark (50),
when the indicator (5) is in one of the first position
and the second position, the display mark (50) is
displayed through the through hole (70) to the outer
side of the housing (3), and when the indicator (5) is
in the other of the first position and the second po-
sition, the display mark (50) is not displayed through
the through hole (70) to the outer side of the housing
(3).

3. The terminal device (1) according to claim 1, wherein
the display section (7) is a through hole (70) pene-
trating through the housing (3), and
an amount of projection of the indicator (5) from the
through hole (70) is different between a case where
the indicator (5) is in the first position and in a case
where the indicator (5) is in the second position.

4. The terminal device (1) according to claim 1, wherein
the display section (7) is a through hole (70) pene-
trating through the housing (3), and
when the indicator (5) is in the second position, a
conductive portion whose electric potential is equal
to an electric potential of the conductor (2) is exposed
through the through hole (70).

5. The terminal device (1) according to any one of
claims 1 to 4, further comprising a spring (9) config-
ured to apply elastic force to the indicator (5) in the
second position in a direction in which the indicator
(5) moves to the first position.

6. The terminal device (1) according to claim 1, 2, or 4
further comprising a spring (9) located on an oppo-
site side of the indicator (5) from the insertion hole
(6) in the insertion direction.

7. The terminal device (1) according to any one of
claims 1 to 6, further comprising a pressing portion
(10) located between the lock portion (4) and the
indicator (5) in the insertion direction and configured
to press the connection target (100) against the con-
ductor (2) to restrict movement of the connection tar-
get (100) in a direction traverse to the insertion di-
rection.

8. The terminal device (1) according to any one of
claims 1 to 7, wherein
the display section (7) is a through hole (70) which
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is open in a first direction traverse to the insertion
direction, and
in the first direction, the lock portion (4), the conduc-
tor (2), and the through hole (70) are located in this
order.

9. The terminal device (1) according to any one of
claims 1 to 7, wherein
the display section (7) is a through hole (70) which
is open in a first direction traverse to the insertion
direction, and
in the first direction, the conductor (2), the lock por-
tion (4), and the through hole (70) are located in this
order.

10. A power converter (200), comprising:

the terminal device (1) of any one of claims 1 to
9; and
a power conversion circuit (12) electrically con-
nected to the conductor (2) of the terminal device
(1).
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