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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a breaker ap-
paratus to be used for switching the power cable con-
nected to the battery or the like of the automotive vehicle
between the conduction state and the out-of-conduction
state.
[0002] A breaker apparatus as disclosed in the Unex-
amined Japanese Patent Application Publication No.
Hei 9-223439 is conventionally known as a breaker ap-
paratus of the type described above. This breaker ap-
paratus comprises, as shown in Fig. 14, a breaker
switch including a pair of fixed electrodes 5, 5 standing
upright on the breaker body 1 and a movable electrode
4 formed on the plug 3 to be fitted to the breaker body
for plugging in and out of both fixed electrodes 5, 5, and
a fuse 2 provided in series with the breaker switch.
[0003] When the plug 3 is pulled out, both fixed elec-
trodes are disconnected so that the fuse 2 can be re-
placed with the cable e being in the out-of-conduction
state, and thereafter when the fuse 2 is replaced and
the plug 3 is fitted to the breaker body 1, the movable
electrode 4 connects between both fixed electrodes 5,
5 so as to bring the cable e into conduction.
[0004] In this stage, it is important to know whether or
not the plug 3 is properly fitted, and thus in the related
art, a magnet 8 is provided at the prescribed position on
the handle 7 to be used for fitting in or pulling out the
plug 3 so that when the handle 7 is tilted down after the
plug 3 is inserted, a magnet force of the magnet 8 is
detected by the sensor (not shown) provided on the
breaker body 1, thereby detecting whether or not the
plug 3 is correctly fitted. However, detection by a mag-
netic force is not sufficiently accurate since it may be
affected by electrical current or the like around the sen-
sor.
[0005] In the conventional breaker apparatus, there is
an apprehension that the plug 3 is held only by a fric-
tional force between the movable electrode 4 and the
fixed electrodes 5, 5 thereby being poor in retaining
force, an apparatus providing a locking mechanism for
positively retaining the plug at the fitted position is on
the way to development. More specifically, the lock lever
is pivotably provided on the plug, and when the lock le-
ver is pivoted into the locking position after the plug is
fitted in position, the plug is locked in the retained state
together with the lock lever by the locking portion formed
on the breaker body.
[0006] Whether or not the lock lever is pivoted to the
normal locking position is detected by the micro switch,
whereby whether or not the plug is correctly fitted can
be detected.
[0007] An example of the structure described above
is schematically shown in Fig. 15. In other words, the
lock lever r is supported so as to be able to pivot from
the upright position r1 with respect to the plug to the hor-

izontal locking position r2, and when the lock lever r is
pivoted into the locking position r2 after it is correctly fit-
ted to the breaker body, the locking end ra is locked to
the locking portion of the breaker body.
[0008] On the other hand, the breaker body is provid-
ed with a micro switch M in the pivoting area of the de-
tecting end rb of the lock lever r. The micro switch M is
known switch having a swinging strip K as an actuator,
wherein the swinging strip K is mounted vertically up-
wardly.
[0009] When the lock lever r is pivoted to the locking
position r2, the detecting end rb presses the swinging
strip K to turn the micro switch ON, and thereby detect-
ing whether or not the lock lever is locked and the plug
is correctly fitted, in which accuracy can be expected in
comparison with the case using a magnetic force.
[0010] The micro switch M described above is turned
on when the button or the like is pressed by the move-
ment of the swinging strip K from the natural state by a
prescribed angle, and it is preferable that the micro
switch M is turned on simultaneously with the arrival of
the lock lever r at the locking position r2. However, when
considering tolerances of the mounting position of the
micros witch M or the locking lever r, a time lag occurs
between the timing when the swinging strip K presses
the detecting end rb of the locking lever r and the timing
when the micro switch is turned on.
[0011] Especially, in Fig. 15, when the micro switch M
and the lock lever r are positioned at a distance from
each other, it is set so that the micro switch M is turned
on slightly before the lock lever r reaches the locking
position r2 because the condition that the micro switch
M is not turned on even in the state where the lock lever
r is in the locked state must be avoided.
[0012] Therefore, employing a locking lever r having
a same width along the whole length thereof allows a
timing of pressing the micro switch M to be earlier, and
thus not some little process is required until the lock le-
ver r is locked after the micro switch M is turned on. How-
ever, there may be cases where the lock lever r is not
locked completely because its pivotal movement is in-
terrupted on the way although the micro switch M is
turned on and a signal indicating that the locking is com-
plete is obtained, whereby detection of the completion
of locking cannot be performed correctly.
[0013] As a matter of course, there are some consid-
erable countermeasures such as reducing the width of
the lock lever, or changing the mounting position of the
locking lever or the micro switch to shift the timing of
pressing the swinging strip of the micro switch. Howev-
er, the former has a limit in the strength, and the latter
cannot be employed easily since major design changes
are required.
[0014] The document "EP-A-1 077 456" discloses a
breaker apparatus according to the preamble of claim 1.
[0015] With such conditions in view, an object of the
present invention is to provide a system in which detec-
tion of the completion of locking can be made correctly
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while minimizing design changes involved.

SUMMARY OF THE INVENTION

[0016] In order to achieve the object described above,
the first aspect of the present invention is a breaker ap-
paratus according to claim 1.
[0017] A second aspect of the present invention is a
breaker apparatus as set forth in the first aspect, char-
acterized in that the locking lever is provided on the plug
for serving also as a handle.

<First Aspect of the Invention>

[0018] When a plug is mounted on the breaker appa-
ratus, both fixed electrodes are brought into conduction
via the movable electrode in the plug. When the locking
lever is pivoted to the locking position after the plug is
correctly fitted, the plug is locked in a retained state. In
association with the pivotal movement of the locking le-
ver into a locking position, the tip of the locking lever
abuts against the swinging strip and presses the same,
and thus the micro switch is activated.
[0019] Since the shape of the tip of the locking lever
is such that the length is maximum at the rear edge that
trails when the locking lever is pivoted to the locking po-
sition and reduces gradually toward the leading edge, it
presses the swinging strip when it moves closer to the
locking position than the case of the conventional case
to activate the micro switch.
[0020] Referring now to Fig. 11, the effect of the in-
vention will be described while comparing with the con-
ventional apparatus employing a locking lever having a
same width along the whole length thereof.
[0021] In the same figure, the sign R designates the
locking lever of the present invention, and the sign r des-
ignates the conventional locking lever, and the micro
switch M is turned on when the swinging strip K is
pressed by the tip of the locking lever R, r and swung
by a prescribed angle from the natural state to the po-
sition G. The signs S and s designate centerlines of the
width of the locking lever of the present invention and of
the conventional locking lever respectively passing
through the axis of the pivotal movement thereof, and
locking action is completed when the centerlines S and
s reach the position C (locking position). At this time, the
swinging strip K reaches the position H.
[0022] When the locking levers R, r and the micro
switch M is disposed at the shortest distance with re-
spect to each other within a tolerance, for example, the
conventional locking lever r activates the micro switch
M when it reaches the position A. On the other hand,
since the tip portion of the locking lever R of the present
invention is shaped in such a manner that the trailing
edge is the longest and the leading edge forms so called
a clearance, the trailing edge of the tip portion presses
the swinging strip K by a prescribed angle when the cen-
terline reaches the position B to activate the micro

switch.
[0023] In other words, according to the present inven-
tion, the micro switch M can be activated later than the
case of the conventional case by the time period corre-
sponding to the angle between A and B, i.e. at the timing
when it is closer to the locking position C than the con-
ventional case. In other words, the difference between
the activation of the micro switch M and the arrival of the
locking lever R to the locking position C may be reduced
so that the completion of locking can be detected cor-
rectly.
[0024] In addition, it requires only minor design
changes such as changing the shape of the tip portion
of the locking lever R.

<Second Aspect of the Invention>

[0025] Since fitting locking of the plug can be per-
formed in a series of actions in the state of gripping the
locking lever, the workability is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

Fig. 1 is a perspective view of a breaker apparatus
according to the first embodiment of the present in-
vention;
Fig. 2 is a perspective view of the breaker apparatus
showing a state in which the cover and the plug are
removed;
Fig. 3 is a perspective view showing a state in which
the plug is inserted into the plug storage section;
Fig. 4 is a cross sectional side view of the breaker
body;
Fig. 5 is a plan view of the breaker body;
Fig. 6 is a perspective view showing the projecting
wall and fixed electrodes;
Fig. 7 is a cross sectional side view showing a state
prior to fitting the plug on the projecting wall;
Fig. 8 is a cross sectional side view showing a state
in which the plug is fitted on the projecting wall;
Fig. 9 is a cross sectional view of the breaker appa-
ratus;
Fig. 10 is an enlarged view showing a process in
which the activating portion abuts against the de-
tecting strip;
Fig. 11 is an enlarged view showing a state in which
the activating portion plug is abutted against the de-
tecting strip;
Fig. 12 is an enlarged view showing a part of an
activating section according to another embodi-
ment;
Fig. 13 is a schematic comparative drawing of the
present invention and the conventional apparatus;
Fig. 14 is a perspective view of a conventional
breaker; and
Fig. 15 is a schematic drawing showing a process
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in which the bar shaped locking lever abuts against
the detecting strip.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] Referring now to Fig. 1 to Fig. 10, an embodi-
ment of the present invention will be described. The
breaker apparatus of this embodiment is provided at
some midpoint of the power cable of the electric vehicle
for switching the power cable between the conduction
state and the out-of-conduction state.
[0028] The breaker body 10 provided in this breaker
apparatus is, as shown in Fig. 1, provided with a pair of
elongated walls 13, 13 along the length of the plate-
shaped base 11, and the ends of these elongated walls
13, 13 are connected by a short wall 14 on one side leav-
ing the other ends open. The opened side is enlarged
in a stepped manner so that a plug storage section 15
is formed therein, and the closed side is provided with
a fuse storage section 16 enclosed by both elongated
walls 13, 13 and the short wall 14. The plug storage sec-
tion 15 and the fuse storage section 16 are divided by
the partitioning walls 17, 17 extending from both elon-
gated walls 13, 13 toward each other.
[0029] In the plug storage section 15 at the position
away from the partitioning walls 17, as shown in Fig. 4,
a projecting wall 18 is standing upright from the base
11, and the front and back surfaces facing in the direc-
tion along the length (toward left and right in Fig. 4) of
the breaker body 10 are provided with a first and second
fixed electrodes 20, 21.
[0030] Specifically, the front surface 18A of the pro-
jecting wall 18 facing toward the right in Fig. 4 is provided
with a first fixed electrode 20, and the first fixed elec-
trode 20 is formed by bending a metallic plate into L-
shape so as to have a barrel portion 20A on its proximal
end, to which a power cable D1 is crimped. The tip con-
tact portion 20B of the first fixed electrode on the oppo-
site end from the barrel portion 20A is inserted into the
plug storage section 15 through a through hole 22 from
the back side of the base 11 and laid on the proximal
end of the front surface 18A of the projecting wall 18.
On the tip side of the front surface 18A of the projecting
wall 18, there is formed with a projecting portion 23 and
the tip of the first fixed electrode 20 abuts against the
lower surface of the projecting portion 23.
[0031] On the other hand, the back surface 18B of the
projecting wall 18 facing toward the left in Fig. 4 is pro-
vided with the second fixed electrode 21, which is
formed by bending a metallic plate into U-shape, and
bending again one of the legs of the U-shape outwardly
to form a right angle and providing a bolthole 21A on the
tip thereon. The second fixed electrode 21 is pressed
into between the partitioning wall 17 and the projecting
wall 18 from the bottom side of the U-shape so that the
tip contact portion 21B is laid on the proximal end of the
back surface 18B of the projecting wall 18. Through the

bolthole 21A, a bolt B1 provided on the fuse storage sec-
tion 16 described later is passed.
[0032] On the tip of the back surface 18B of the pro-
jecting wall 18, as shown in Fig. 6, a pair of rances 25,
25 for preventing the second fixed electrode 21 from be-
ing disengaged. These rances 25, 25 extend from the
tip of the projecting wall 18 horizontally and then down-
wardly in parallel with the projecting wall 18, and the tip
of second fixed electrode 21 abuts against the lower sur-
face of the engaging portion 25A formed at the lower
end portion (See Fig. 4). On the back surface 18B of the
projecting surface on both sides of the rances 25, as
shown in Fig. 6, a rance protecting walls 26, 26 standing
upwardly beyond the rances 25 are provided.
[0033] In the plug storage section 15 at the position
away from the projecting wall 18 farther than the parti-
tioning walls 17, there is formed an end wall 27 standing
upright from the base 11, as shown in Fig. 1, and the
plug 50 described later is guided by the end wall 27 and
fitted to the tip of the projecting wall 18.
[0034] The back side of the base 11 corresponding to
the plug storage section 15 (the surface facing down-
ward in Fig. 4) is provided with a cable holding portion
24 for holding the cable D1 extending from the first fixed
electrode 20. The cable holding portion 24 receives, as
shown in Fig. 5, a cable D1 between a pair of opposed
walls 24A, 24A suspended from the back surface of the
base 11 facing with respect to each other, and limits the
downward movement of the cable D1 by means of a pair
of cable engaging projections 24B, 24B projecting from
the opposed walls 24A, 24A toward each other. The ca-
ble engaging projection 24B is formed with a guiding
surface inclining downwardly for providing ease of the
cable D1 passage as far as it will go.
[0035] The fuse storage section 16 will now be de-
scribed. As shown in Fig. 4, the fuse storage section 16
is provided on both shorter ends with a pair of seat por-
tions 16C, 16C protruding from the base 11, in which
metallic bolts B1, B2 are insert molded with their heads
embedded and the threaded portion extended upward.
The second fixed electrode 21 is inserted into the bolt
B1 located near the plug storage section 15, and the
terminal strip 32 is inserted into the other bolt B2.
[0036] The terminal strip 32 is formed by bending a
metallic plate into a crank shape and provided with a
cable D2 on the barrel portion 32A formed on one end
thereof. Then, the bolt B2 is inserted into the bolthole
32B formed on the tip of the terminal strip 32 with the
cable D2 inserted into the fuse storage section 16
through the service hole 33 (See Fig. 4) from the back
side of the base 11. The cable D2 is pulled outwardly
from the service hole 33 and held by the cable holding
portion 34 provided on the back side of the base 11.
[0037] As shown in Fig. 4, the cable holding portion
34 comprises a pair of opposing walls 34A, 34A sus-
pended from both edge of the service hole 33 on the
back surface of the base 11 and connected between the
lower edges thereof by a bottom wall 34B, so that most
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part of the service hole 33 is covered. The cable D2 is
prevented from being drooped downwardly by an elon-
gated projection 34C projecting upward from the bottom
wall 34B.
[0038] The fuse 35 stored in the fuse storage section
16 comprises, as shown in Fig. 1, a metallic projections
35A, 35A projecting from both ends of the cylindrical
body and having respectively round holes 35B passing
therethrough, through which both bolts B1, B2 of the
fuse storage section 16 are inserted and tightened with
nuts N, N thereon.
[0039] The fuse storage section 16 is fitted with a cov-
er 40 shown in Fig. 2. The cover 40 comprises an elon-
gated top wall 41 formed corresponding to the fuse stor-
age section 16, a pair of elongated walls 43, 43 extend-
ing in parallel along the length thereof, and a short wall
44 connecting the ends of these elongated walls 43, 43
with the other ends left open. On the opened end, the
rectangular vertical wall 45 is suspended from the top
wall 41 and is formed with a limiting projection 46 over-
hanging outwardly longitudinally of the cover 40 from the
tip thereof.
[0040] The plug 50 will be described. The plug 50
comprises, as shown in Fig. 2, a prism shaped housing
54 having a bottom on one end and an opening recess
51 (See Fig. 7) on the bottom side. The recess 51 is
enlarged inside in comparison with the opening so that
the movable electrode 70 can be accommodated.
[0041] The movable electrode 70 is, as shown in Fig.
7, formed of a first and a second clamping strips 71, 72
to be brought into contact with the respective fixed elec-
trodes 20, 21 connected by the connecting portion 73.
More specifically, the first clamping strip 71 is linearly
extending along the inner surface of the recess 51 of the
housing 54, and the connecting portion 73 extends at a
right angle from the proximal end (upper end in Fig. 7)
of the first clamping strip 71, then gently curved as it
neared the second clamping strip 72, and then contin-
ued to the second clamping strip 72. On the tips of both
clamping strips 71, 82, there are provided contact points
71A, 72A projecting therefrom toward each other.
[0042] The housing 54 is, as shown in Fig. 7, provided
with a wall portion 54A constituting a part of surrounding
wall separately from the remaining main portion 54B,
and when the wall portion 54A is not mounted on the
main portion 54B, the movable electrode 70 is stored
into the recess 51 from the opening and then the open-
ing is closed by the wall portion 54A later. The movable
electrode 70 stored in the recessed portion 51 abuts its
lower end against the opening edge of the recess 51 so
as not to be disengaged in the natural state.
[0043] On the outer surface of the housing 54 of the
plug 50, a gate shaped locking lever 60 is pivotably
mounted. The locking lever 60 is, as shown in Fig. 2,
formed of a pair of arms 61, 61 connected on each end
by the operating portion 62, and each arm 61, 61 is pro-
vided with a pivot 63, 63 (See Fig. 7) projecting toward
the housing 54. The pivots 63, 63 are inserted into the

axis hole 63H (See Fig. 7) formed on both side surfaces
of the housing 54, so that the locking lever 60 is pivot-
able.
[0044] On both side surfaces of the housing 54, there
are provided a rotational movement limiting projections
55, 56 for limiting the pivotable range of the locking lever
60, whereby the locking lever 60 is pivotable in the range
of 90 degrees between the upright position and the hor-
izontal position.
[0045] The locking lever 60 in the horizontal position
locks the plug 50 together with the locking position 60
by engaging with the breaker body 10so as not to be
disengaged. The position of the locking lever 60 in this
state is called as "a locking position". In this locking po-
sition, the locking lever 60 engages with the engaging
portions 64 provided on both arms 61, 61 respectively.
[0046] The engaging portion 64 comprises a recess
on the outer surface at approximately the center be-
tween the operating portion 62 of the arm 61 and the
pivot 63, and a elongated projection 64A extending in
the center of the recess along the length. Corresponding
to each engaging portion 64, 64, in the plug storage sec-
tion 15 at the position away from the partitioning walls
17 farther than the end wall 27, the engaging strips 28,
28 are standing adjacent to both elongated walls 13, 13.
In the engaging portion 64, the elongated projection 64A
is engageable with the engaging projection 28A provid-
ed on the upper end of the engaging strip 28
[0047] The locking lever 60 is formed on each arm 61,
61 with an inserting portion 65 extending the rotating
end opposite from the operating portion. When the lock-
ing lever 60 is rotated to the locking position, each in-
serting portion 65, 65 enters into the receiving section
29, 29 formed at the stepped portion of the elongated
walls 13, 13 at the boundary between the plug storage
section 15 and the fuse storage section 16. These re-
ceiving sections 29, 29 are opened toward the direction
along the length of the breaker body 10 and closed on
the top portions thereof.
[0048] One of these receiving sections 29, 29 (the
nearer to the viewer in Fig. 1) is in communication with
the micro switch fitting chamber 30.
[0049] The micro switch 31 is provided for controlling
the electricity supplied to the breaker, and comprises a
switching circuit (not shown) therein and a swinging strip
31A on the back side thereof for opening and closing
the switching circuit by pressing the button 31B. The
swinging strip 31A is in the shape of a rectangular
tongue extending vertically, the lower end of which is
attached to the micro switch 31 in a swinging manner.
The micro switch 31 fitted and fixed in the fitting chamber
30 is held with the upper end of the swinging strip 31A
inclined toward the plug storage section 15, and in this
state, the switch is "OFF" in which the switching circuit
is opened. When the swinging strip 31A is pressed by
the activating portion 80 provided at the tip of the locking
lever 60 and thus the button 31B is pressed as described
later, the micro switch 31 is turned "ON" in which the
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switching circuit is closed to activate and a signal indi-
cating that locking is complete is supplied.
[0050] This embodiment is constructed in such a
manner that the button 31B starts to be pressed almost
simultaneously with the timing when the swinging strip
31A is pressed.
[0051] The activating portion 80 is formed on the tip
of the inserting portion 65 shown in Fig. 2 so as to extend
the arm 61 of the locking lever 60 longitudinally. The ac-
tivating portion 80 is, as shown in Fig. 10, the longest at
the rear edge that trails when the locking lever 60 is piv-
oted toward the locking position and becoming shorter
toward the leading edge. The longest portion serves as
an abutting portion 81 and the shorter portion serves as
a clearance surface 82.
[0052] The abutting portion 81 has an round and
smooth upper surface so as to press the swinging strip
31A to switch the micro switch 31 between ON and OFF.
[0053] On the other hand, the clearance surface 82 is
formed by cutting from the abutting portion 81 toward
the leading edge, more specifically, it is formed in a bev-
el inclining from the front end of the abutting portion 81
to the front end of the operating portion so as to ap-
proach the pivot 63 gradually. Therefore, when the abut-
ting portion 81 abuts the swinging strip 31A, the clear-
ance surface 82 avoids contact with the swinging strip
31A.
[0054] The breaker apparatus of this embodiment has
a structure as described above. The operation thereof
will now be described. The breaker apparatus is mount-
ed to the electric vehicle in a following manner. As a first
step, a part of the power cables of the electric vehicle
denoted as D1 and D2 above are attached, then the bolt
is passed through the mounting hole 11A (See Fig. 5)
formed on the base portion 11, and the breaker body 10
is fixed on a prescribed position of the electric vehicle.
[0055] Then, the cover 40 is fitted to the fuse storage
section 16 of the breaker body 10. When the elongated
wall 43 and the short wall 44 are pressed so as to fit
around the elongated wall 13 and the short wall 14 of
the breaker body 10, and when it is pressed deeper, the
engaging hole 44A formed on the short wall 44 of the
cover 40 and the engaging projection 14A formed on the
short wall 14 of the breaker body 10 are engaged with
respect to each other (See Fig. 3). At this time, the ver-
tical wall 45 formed on the cover 40 is inserted between
a pair of partitioning walls 17, 17 formed on one end of
the fuse storage section 16, and the limiting projection
46 is laid in the vicinity of the proximal portion of the
projecting wall 18 of the base 11 of the breaker body 10
(See Fig. 7).
[0056] In this state, the locking bar 60 is gripped and
the plug 50 is inserted deep in the plug storage section
15 provided on the breaker body 10 as shown in Fig. 3.
In this case, only a single plug 50 is required to be
mounted, mounting operation can be carried out very
easy.
[0057] When the plug 50 is mounted, the limiting pro-

jection 46 provided on the cover 40 is engaged with the
lower surface 50K of the plug 50 (See Fig. 8). Therefore,
the cover 40 is engaged at both ends in locked state by
this engagement with the plug 50 (engagement between
the lower surface 50K and the limiting projection 46) and
the engagement described above with the breaker body
10 and (engagement between the engaging projection
14A and the engaging hole 44A), whereby the cover 40
is prevented from being disengaged due to inclination
thereof.
[0058] When the plug 50 has inserted deeply inside,
the locking lever 60 is pivoted from the upright position
to the horizontal position, as shown in Fig. 9. Then, in
association with this pivotal movement, both inserting
portions 65, 65, of the locking lever 60 are inserted into
the corresponding receiving section 29, 29. Simultane-
ously, the activating portion 80 provided on one of the
inserting portions 65 is inserted into the fitting chamber
30.
[0059] At this time, the activating portion 80 moves
from the proximal end of the swinging strip 31A of the
micro switch 31 as the locking lever pivots.
[0060] As shown in a dotted line in Fig. 10, since a
clearance surface 82 is formed on the activating portion
80, the activating portion 80 of this embodiment does
not abut the swinging strip 31A even when it reaches
the position at which the operating portion of the con-
ventional starts to press the swinging strip 31A at the
point X and thus to press the button 31B.
[0061] When the locking lever 60 is further pivoted
and approaches the locking position, the activating por-
tion 80 for the first time press the swinging strip 31A by
the abutting portion 81 at the trailing edge and starts to
press the button 31B (See Fig. 11). Even in this state,
the activating portion 80 abuts against the swinging strip
31A only at the abutting portion 81 without allowing the
clearance surface 82 on the side of the leading edge to
come into contact with the swinging strip 31A. There-
fore, the locking lever 60 turns the micro switch 31 on
slightly before it reaches the locking position.
[0062] Then immediately after the micro switch 31 is
turned on, the locking lever 60 reaches the locking po-
sition and the engaging portion 64 and the engaging
strip 28 are engaged with respect to each other, so that
the plug 50 is retained in the plug storing section 15 so
as not to be disengaged.
[0063] When the plug is mounted in this way, in the
plug 50, the projecting wall 18 is interposed between the
first clamping strip 71 and the second clamping strip 72
of the movable electrode 70, and each clamping strip
71, 72 is brought into contact with each fixed electrode
20, 21 laid on the projecting wall 18, whereby both fixed
electrodes 20, 21 are brought in conduction so that the
fuse 35 is fed with a current, as shown in Fig. 8. Simul-
taneously, the micro switch 31 which is turned on by the
swinging strip 31A being pressed transmits a signal in-
dicating that the plug is mounted to a prescribed elec-
trical circuit. Then a current flows across the fuse 35 via
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the cables D1 and D2 that is connected in conduction.
[0064] When replacing the fuse 35, the following
steps are taken. As a first step, the plug 50 is pulled out
from the plug storage section. Then the cover 40 is re-
moved from the breaker body 10. Since the upper sur-
face of the fuse storage section 16 is opened, the nut N
fixing the fuse 35 is removed and replaced with a new
fuse 35. When the operator tried to remove the cover
40 with the plug 50 mounted, the limiting projection 46
prevents the removal of the cover 40. In other words,
unless the plug 50 is completely removed and the fuse
35 is completely brought out of conduction, the cover
cannot be removed from the breaker body 10, so that
replacement of the fuse can be curried out safely.
[0065] After the fuse 35 is replaced, by mounting the
cover 40 and the plug 50, and operating the locking lever
60 as in the procedure described above, the breaker ap-
paratus is fed with a current.
[0066] As is described thus far, the breaker apparatus
according to this embodiment, since the operating por-
tion comprises an abutting portion 81 on its edge that
trails when the locking lever is pivoted toward the locking
position, and a clearance surface 82 toward the leading
edge, the activating portion 80 presses the swinging
strip 31A at the position closer to the locking position
than the case of the conventional apparatus and turns
the micro switch 31 on. Therefore, the time lag between
the moment when the micro switch 31 is turned on and
the moment when the lock lever 60 reaches the locking
position may be reduced and thus the completion of
locking can be detected more precisely.
[0067] In addition, it requires only minor design
changes such as changing the configuration of the ac-
tivating portion 80.
[0068] According to the present invention, the opera-
tor may carry out a series of steps from fitting of the plug
50 to locking of the same with the lock lever 60 kept
gripped and without changing the grip. When replacing
the fuse, releasing of the lock and disengagement of the
plug 50 can be made with the lock lever 60 kept gripped,
thereby improving workability.

<Other Embodiment>

[0069] The present invention is not limited to the em-
bodiment described above, and for example, following
embodiments are also included within the technical field
of the invention. In addition, various modifications other
than the following embodiments may be made without
departing from the scope of the invention.

(1) Though the clearance surface 82 in the embod-
iments described above is formed in a bevel, the
clearance surface 82 A may be in the form of a
curved surface as shown in Fig. 12.
(2) In the embodiment described above, though the
activating portion 80 is formed by extending the ro-
tating end of the arm 61 of the locking lever 60 op-

posite from the operating portion 62, the operating
portion may be formed in a cranked shape by bend-
ing the rotating end of the arm 61 opposite from the
operating portion 62 rearward.
(3) In the embodiment described above, though the
activating portion 80 is formed on the tip of the in-
serting portion 65, there may be provided an acti-
vating portion on the operating portion 62 of the
locking lever and a micro switch is disposed corre-
spondingly.
(4) In the embodiment described above, though the
locking lever 60 is provided on the plug 50, it is also
possible to provide a locking lever on the breaker
body 10 and engages with the plug at the locking
position.

Claims

1. A breaker apparatus comprising:

a breaker body (10);

a breaker switch including a pair of fixed elec-
trodes (20, 21) standing upright on said breaker
body (10), a plug (50) detachably mounted on
said breaker body (10), and a moveable elec-
trode (70) provided on said plug (50) for discon-
necting and connecting between said both fixed
electrodes (20, 21) by being pulled out or
pushed in in relation to said both fixed elec-
trodes; and

a fuse (35) mounted in parallel with said break-
er switch;

wherein a locking lever (60) is pivotably mounted
on said plug (50), said locking lever, when pivoted
to the locking position, is locked in the fitted state,
wherein further said breaker body (10) is provided
with a micro switch (31) having a swinging strip
(31A) for detecting whether or not said locking lever
(60) is pivoted to said locking position so that said
micro switch (31) is activated, when the tip (81) of
said locking lever (60) pivots along the length of said
swinging strip (31A) and presses said swinging strip
on the way to activate said micro switch, wherein
furthermore the tip (81) of said locking lever (60) is
formed so that its length is maximum at the rear
edge that trails when the locking lever is pivoted to-
ward the locking position and decreases gradually
toward the leading edge, and caracterised in that
said gradual decreasing of the tip (81) forms a clear-
ance surface (82) with which does not contact the
swinging strip (31A) of the micro switch (31) during
abutment of the tip (81) of the locking lever (60) on
the swinging strip (31A).
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2. Breaker apparatus in accordance with claim 1,
wherein said clearance surface is a curved surface
(82A).

3. Breaker apparatus in accordance with claim 1 or 2,
wherein said locking lever (60) also serves as a
handle.

Patentansprüche

1. Trennvorrichtung, mit:

einem Trennvorrichtungsgehäuse (10);

einem Trennschalter, der ein Paar von befestig-
ten Elektroden (20, 21), die aufrecht auf dem
Trennvorrichtungsgehäuse (10) stehen, einen
Stecker (50), der auf dem Trennvorrichtungs-
gehäuse (10) abnehmbar montiert ist und eine
bewegliche Elektrode (70) enthält, die auf dem
Stecker (50) zum Lösen und Verbinden zwi-
schen den beiden befestigten Elektroden (20,
21) angeordnet ist, indem sie herausgezogen
oder hineingedrückt wird in Relation zu den bei-
den befestigten Elektroden; und

einer Sicherung (35), die parallel zum Trenn-
schalter montiert ist;

wobei ein Verschließhebel (60) schwenkbar auf
dem Stecker (50) montiert ist, wobei der
Verschließhebel im eingefügten Zustand verriegelt
ist, wenn er in die Verschließposition geschwenkt
ist, wobei das Trennvorrichtungsgehäuse (10) fer-
ner mit einem Mikroschalter (31) bereitgestellt ist,
der einen schwenkbaren Streifen (31A) zum Dek-
tektieren, ob der Verschließhebel (60) in die Ver-
schließposition geschwenkt ist oder nicht, aufweist,
so daß der Mikroschalter (31) aktiviert ist, wenn ein
Ende (81) des Verschließhebels (60) entlang der
Länge des schwenkbaren Streifens (31A) schwenkt
und den schwenkbaren Streifen auf diesem Wege
drückt, um den Mikroschalter zu aktivieren, wobei
das Ende (81) des Verschließhebels (60) ferner
derart ausgebildet ist, daß seine Länge an der Hin-
terkante maximal ist, die nachläuft, wenn der Ver-
schließhebel zur Verschließposition geschwenkt
wird, und zur Führungskante allmählich abnimmt;
dadurch gekennzeichnet, daß die allmähliche Ab-
nahme des Endes (81) eine Freiraumfläche (82)
ausbildet, mit der der schwenkbare Streifen (31A)
des Mikroschalters (31) während des Aufeinander-
treffens des Endes (81) des Verschließhebels (60)
an den schwenkbaren Streifen (31 A) nicht in Be-
rührung kommt.

2. Trennvorrichtung nach Anspruch 1, wobei die Frei-

raumfläche eine gekrümmte Fläche (82A) ist.

3. Trennvorrichtung nach Anspruch 1 oder 2, wobei
der Verschließhebel (60) auch als ein Handgriff
dient.

Revendications

1. Appareil sectionneur comprenant :

- un corps de sectionneur (10) ;
- un commutateur de sectionneur comprenant

une paire d'électrodes fixes (20, 21) se tenant
dressées sur ledit corps de sectionneur (10),
une fiche (50) montée de façon détachable sur
ledit corps de sectionneur (10), et une électrode
mobile (70) disposée sur ladite fiche (50) en
vue de la déconnexion et de la connexion entre
lesdites deux électrodes fixes (20, 21) en étant
tirée ou poussée par rapport auxdites deux
électrodes fixes ; et

- un fusible (35) monté en parallèle avec ledit
commutateur de sectionneur ;

dans lequel un levier de verrouillage (60) est monté
de façon pivotante sur ladite fiche (50), ledit levier
de verrouillage, une fois amené par pivotement
dans la position de verrouillage, est verrouillé dans
l'état monté, dans lequel en outre ledit corps de sec-
tionneur (10) est doté d'un micro-commutateur (31)
ayant une bande oscillante (31A) pour détecter si
ou non ledit levier de verrouillage (60) a pivoté dans
ladite position de verrouillage de telle sorte que ledit
micro-commutateur (31) soit activé, lorsque la poin-
te (81) dudit levier de verrouillage (60) pivote le long
de la longueur de ladite bande oscillante (31A) et
presse ladite bande oscillante de manière à activer
ledit micro-commutateur, dans lequel en outre la
pointe (81) dudit levier de verrouillage (60) est for-
mée de telle sorte que sa longueur soit maximale à
la bordure arrière qui traîne derrière lorsque le levier
de verrouillage a pivoté vers la position de ver-
rouillage et diminue progressivement vers la bordu-
re avant, et caractérisé par le fait que ladite dimi-
nution progressive de la pointe (81) forme une sur-
face de dégagement (82) avec laquelle ne vient pas
en contact la bande oscillante (31A) du micro-com-
mutateur (31) pendant la mise en butée de la pointe
(81) du levier de verrouillage (60) sur la bande os-
cillante (31A).

2. Appareil sectionneur selon la revendication 1, dans
lequel ladite surface de dégagement est une surfa-
ce cintrée (82A).

3. Appareil sectionneur selon l'une des revendications
1 ou 2, dans lequel ledit levier de verrouillage (60)
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sert également de poignée.
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