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(54) LOCKING AND UNLOCKING APPARATUS AND STORAGE CABINET USING THE SAME

(57)  Provided is a locking and unlocking apparatus
with a dial lock which can easily be installed between a
cabinet and an open/close member and operates reliably
so that the locking and unlocking of the open/close mem-
ber is appropriately conducted through a simple opera-
tion. When a door (2) is in the closed position and a dial
lock (3) is in the unverified state, a locked state in which
an engaging part (21) is engaged with an engaged part

(11)is held. After the dial lock (3) is verified, the engaging
part (21) is moved to an unlocked state by an operation
ofanoperating part (22), the engagement of the engaging
part (21) with the engaged part (11) is released, and the
dial lock (3) is reset to the unverified state. When the door
(2) is closed again, the locking and unlocking apparatus
(A) automatically reverts to the locked state in which the
engaging part (21) is engaged with the engaged part (11).
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Description
FIELD OF THE ART

[0001] Thisinvention relatesto alocking and unlocking
apparatus and a storage cabinet using the same, wherein
an open/close member of a drawer or a door is held at a
closed position by engaging an engaging part with an
engaged part, which can appropriately lock and unlock
the open/close member with a simple operation by ap-
propriately relating a dial lock or an operating part to the
engaged part with a simple built-in arrangement.

BACKGROUND ART

[0002] Generally, a locking and unlocking apparatus
that makes use of this kind of a dial lock is attached to a
door or the like having an engaging part such as a latch,
and an operation of an operating part is prohibited by
making the dial lock in an unverified state so that the
engaging part is restricted from being operated, and in
case of opening the door, the dial lock is verified so as
to allow the operation of the operating part.

[0003] In addition, it is preferable that the dial lock is
again reset to the unverified state at a time of opening
the door after the dial lock is verified. As a reference to
this case known is a dial lock having an arrangement as
shown in the patent document 1 wherein an input of a
personal identification number and zero-reset of the dial
lock are conducted by verifying the dial lock at a desired
personal identification number and rotating a knob.

Patent document 1: Japanese Examined Patent Ap-
plication Publication No. 6-60544

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] However, with the conventional arrangement,
at least two steps of operations are required such as an
operation of verifying the dial lock and an operation of
rotating the knob at a time of opening the door or the like.
In addition, if an operation to reset the number of the dial
lock is added after opening the door, the number of the
operations will become furthermore increased. If an idea
to zero-reset like the patent document 1 is appropriately
combined with the conventional arrangement, it can be
expected that the process becomes simplified. However,
after rotating the knob so as to reset to zero, if an oper-
ation of rotating the knob to return to the original position,
an operation of opening the door by operating an addi-
tional handle and an operation of rotating the knob at a
time of closing the door are added, the operation will also
become troublesome.

[0005] Meanwhile, in order to reduce the number of
processes by automatically reset the dial lock, it may be
an effective measure to install an operating rod that at-
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taches to the dial lock between the door and the cabinet
so as to reset the dial lock by making use of a relative
movement of the door to the cabinet. However, in order
to adopt this structure, relatively high accuracy is required
ininstalling the dial lock between the door and the cabinet
and additional consideration is furthermore required to
put the structure into practice stably and securely for a
long period of time.

[0006] On the other hand, in order to make it unnec-
essary to operate the knob at a time of closing the door,
it can be conceived to be effective that the engaging part
in the door side automatically engages with the engaged
part in the cabinet side together with the movement of
closing the door. However, if the engaging part is, for
example, in a falciform shape facing the side direction,
the movement of opening and closing the door interferes
with the operation of the engaging part so that it is re-
quired to open and close the door appropriately in con-
junction with the movement of the engaging part.
[0007] The present claimed invention intends to solve
all of the problems and a main object of this invention is
to provide a locking and unlocking apparatus which can
easily be installed between a cabinet and an open/close
member and operates reliably so that the locking and
unlocking of the open/close member such as a door can
be conducted through a less number of procedures as
much as possible and a storage cabinet to which the
locking and unlocking apparatus is applied.

MEANS TO SOLVE THE PROBLEMS

[0008] Inorderto attain the object, the present claimed
invention takes the following measures.

[0009] More specifically, the locking and unlocking ap-
paratus comprises a cabinet, an open/close member that
opens or closes an opening of the cabinet, a dial lock,
an operating part and an engaging part arranged on ei-
ther one of the cabinet and the open/close member, and
an engaged part arranged on either the other of the cab-
inet and the open/close member, and holding the open/
close member at a closed position by engaging the en-
gaging part with the engaged part, and is charecterized
by that the operating part switches the position of the
engaging part relative to the engaged part from a locked
position to an unlocked position by receiving an unlock
operation, the dial lock is related at least to the operating
part through a relating part so as to prohibit an unlock
operation of the operating part at a time when the dial
lock is unverified and to allow an unlock operation of the
operating part and to reset the dial lock to the unverified
state in conjunction with a subsequent unlock operation
at a time when the dial lock is verified, the engaging part
automatically moves to the locked position so as to make
an engagement with the engaged part while starting from
atime when the operating partis released after the unlock
operation of the operating part is conducted to a time
when the open/close member moves to the closed posi-
tion again.
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[0010] In accordance with this arrangement, when the
open/close member locates at the closed position and
the dial lock is unverified, the unlock operation of the
operating part is prohibited by the dial lock so that the
engaging part will not move to the unlocked position.
Next, when the dial lock is verified, the restricted state of
the operating partis released so thatthe unlock operation
is allowed. When the operating part is operated to unlock,
the engaging part moves from the locked position to the
unlocked position so that the open/close member is in a
state of being able to open. In addition, the dial lock is
reset to the unverified state due to the unlock operation.
After the open/close member is open, if the open/close
member is moved to the closed position again, it possible
to engage the engaging part with the engaged part only
by this movement. At this time, since the dial lock is in
the unverified state and the unlock operation of the op-
etating part is prohibited, the operating part will never be
operated again unless the dial lock is verified.

[0011] As mentioned, since the operating part be-
comes free after the dial lock is verified, the engaging
part is switched from the locked position to the unlocked
position and the dial lock is reset to the unverified state
just by conducting the subsequent unlock operation of
the operating part, and the engaging part becomes in the
locked state just by moving the open/close member to
the closed position, it is possible to put this locking and
unlocking apparatus into use with less number of proce-
dures as much as possible.

[0012] Furthermore, since the dial lock is reset to the
unverified state in conjunction with the operation of the
operating part, it is possible to realize the locking and
unlocking apparatus that can work securely with a simple
assembling procedure, namely without a complicated
procedure of incorporating the dial lock between the cab-
inet and the open/close member with high accuracy, for
example, compared with a case that the dial lock is reset
by making use of a relative movement of the open/close
member to the cabinet.

[0013] In order to avoid interference with a movement
of the operating part returning to the lock direction after
the dial lock is reset to the unverified state, it is preferable
that the relating part is of a ratchet structure that allows
the operating part to make a returning movement toward
the lock direction and that prohibits an unlock operation
of the operating part again in case that the operating part
is released after the dial lock is reset to the unverified
state by the unlock operation of the operating part.
[0014] In order to simplify the procedure after the un-
lock operation of the operating part, it is preferable that
an elastic force in the lock direction is applied to the op-
erating part, and the operating part moves toward the
lock direction by disappearing an operating force of the
unlock operation.

[0015] In order to work the unlock operation smoothly
with the subsequent operation of opening the open/close
member, it is preferable that the operating part also
serves as a grip to open and close the open/close mem-
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ber.

[0016] As a concrete embodiment represented is that
the dial lock comprises a lever that is elastically urged to
one direction and moves to a predetermined position and
is held at this position against the elastic force at a time
when a dial lock is verified and that releases the holding
force at a time when the dial lock is unverified, and an
acting body that resets the dial lock to the unverified state
by acting toward one direction and that makes the dial
lock in a reset waiting state by acting toward the other
direction, the lever and the operating part are related
through a first relating part and an unlock operation of
the operating part is prohibited at a time of the unverified
state and the unlock operation of the operating part is
allowed at a time of the verified state, and the acting body
and the operating part are related through a second re-
lating part, and the dial lock is reset to the unverified state
in accordance with the unlock operation of the operating
part after the verified state.

[0017] Asastructuretoapplythelocking and unlocking
apparatus to a storage cabinet such as a locker it is pref-
erable that the engaging part and the engaged part are
in a relationship that either one of the engaging part and
the engaged part projects in a falciform shape and the
other receives the falciform shape.

[0018] In this case, in order to engage the engaging
part with the engaged part with avoiding interference be-
tween the engaging part and the engaged part in case
of closing the open/close member, it is preferable that
the engaging part elastically moves to the locked position
by releasing the operating part after the dial lock is ver-
ified and the unlock operation of the operating part is
conducted, and then engages with the engaged part after
temporarily making an interference avoiding movement
against the elastic force by making an abutting contact
with the engaged partimmediately before the open/close
member reaches the closed position.

[0019] At this time, in order to make the movement
smoothly, it is preferable that the engaging part is so ar-
ranged to be able to conduct the interference avoiding
movement without dragging the operating part.

[0020] This arrangement is especially preferable to be
applied to an arrangement wherein either one of the en-
gaging part and the engaged part extends in an open-
close direction of the open/close member at the closed
position and has a curved nail part at its distal end.
[0021] Ifthelockingand unlocking apparatusis applied
to between the open/close member and the cabinet, it is
possible to stably and securely actuate the locking and
unlocking apparatus for a long period of time and to ef-
fectively improve the usability of the storage cabinet to
which the locking and unlocking apparatus is applied.
[0022] In addtion, in order to attain the above-men-
tioned object, the present claimed invention takes the
following measures.

[0023] More specifically, the locking and unlocking ap-
paratus comprises a cabinet, an open/close member that
opens or closes an opening of the cabinet, a dial lock,
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an operating part and an engaging part arranged either
one of the cabinet and the open/close member, and an
engaged part arranged either the other of the cabinetand
the open/close member, and holding the open/close
member at a closed position by engaging the engaging
part with the engaged part, and is charecterized by that
the operating part switches the position of the engaging
part relative to the engaged part from a locked position
to an unlocked position by receiving an unlock operation,
the dial lock is related at least to the operating part
through a relating part at least at a time when the open/
close member is closed so as to prohibit an unlock op-
eration of the operating part at a time when the dial lock
is unverified and to allow an unlock operation of the op-
erating part and to reset the dial lock to the unverified
state in conjunction with a subsequent unlock operation
at a time when the dial lock is verified, the engaging part
is held at the unlocked position with accumulating an act-
ing force toward the locked position when the operating
partis released after the unlock operation of the operating
part is conducted and the open/close member is open
and automatically moves to the locked position so as to
make an engagement with the engaged part by releasing
the acting force at a stage that the open/close member
moves again to the closed position.

[0024] In accordance with this arrangement, when the
open/close member locates at the closed position and
the dial lock is unverified, the unlock operation of the
operating part is prohibited by the dial lock so that the
engaging part will not move to the unlocked position.
Next, when the dial lock is verified, the restricted state of
the operating partis released so that the unlock operation
is allowed. When the operating partis operated to unlock,
the engaging part moves from the locked position to the
unlocked position so that the open/close member is in a
state of being able to open. In addition, the dial lock is
reset to the unverified state in accordance with the unlock
operation. After the open/close member is open, even
though the operating part is released, the engaging part
is held at the unlock position with accumulating the acting
force toward the lock position. Then at a stage that the
open/close member is moved to the closed position
again, the engaging part automatically engages with the
engaged part by releasing the accumulated acting force.
At this time, since the dial lock is in the unverified state
and the unlock operation of the opetating part is prohib-
ited, the operating part will never be operated again un-
less the dial lock is verified.

[0025] As mentioned, since the operating part be-
comes free after the dial lock is verified, the engaging
part is switched from the locked position to the unlocked
position and the dial lock is reset to the unverified state
just by conducting the subsequent unlock operation of
the operating part, and the engaging part becomes in the
locked state just by moving the open/close member to
the closed position, it is possible to put this locking and
unlocking apparatus into use with less number of proce-
dures as much as possible.
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[0026] Furthermore, since the dial lock is reset to the
unverified state in conjunction with the operation of the
operating part, it is possible to realize the locking and
unlocking apparatus that can work securely with a simple
assembling procedure, namely without a complicated
procedure of incorporating the dial lock between the cab-
inet and the open/close member with high accuracy, for
example, compared with a case that the dial lock is reset
by making use of a relative movement of the open/close
member to the cabinet.

[0027] Furthermore, even though the operating force
to the operating part is released after the open/close
member is open, since the engaging part is held at the
unlocked position and the engaging part moves to the
locked position at a stage that the open/close member
moves to the closed position, it is possible to secure an
appropriate and reliable operation without requiring strict
accuracy by avoiding an interference between the move-
ment of the engaging part and the open/close member
irrespective of the shape of the engaging part or the en-
gaged part such that the engaging part or the engaged
part is in a falciform shape or a bar shape.

[0028] In this case, to prohibit the unlock operation of
the operating part at a time of the unverified state includes
a structure wherein the position of the engaging part is
not switched due to a loose contact even though the op-
erating part is operated at a time of the unverified state.
[0029] Inorder to detect whether or not the open/close
member reaches at the closed position without fail, it is
preferable that a detecting device to detect whether the
open/close member locates at the closed position or not
is arranged between the cabinet and the open/close
member.

[0030] In order to appropriately interlock the detection
of the closed position due to the detecting device with
the release of the acting force to the engaging part, it is
preferable to comprise an acting force accumulating
member that accumulates the acting force to move the
engaging part from the unlocked position to the locked
position while the engaging part moves from the locked
position to the unlocked position due to an operation of
the operating part and then the open/close member is
open so as to release the operating force to the operating
partand a restraint member that restrains the acting force
accumulating member at an acting force accumulating
position, and to be so arranged that a holding force by
the restraint member is released at a time when the de-
tecting device detects that the open/close member again
moves to the closed position so that the engaging part
is moved from the unlocked position to the locked position
by the accumulated acting force of the acting force ac-
cumulating member.

[0031] As aconcrete embodiment of the detecting de-
vice represented is that the detecting device contains a
displacement part arranged in either one of the cabinet
and the open/close member, and the displacement part
changes its position by making contact with the other of
the cabinet orthe open/close member so thatthe restraint



7 EP 2 420 641 A1 8

member is moved from a restraining position for restrain-
ing the acting force accumulating member to a non-re-
straining position.

[0032] In order to prevent interference with the oper-
ating part from making the returning movement in the
lock direction after the dial lock is reset to the unverified
state, it is preferable that the relating part is of a ratchet
structure that allows the operating part to make a return-
ing movement toward the lock direction in case that the
operating part is released after the dial lock is reset to
the unverified state by the unlock operation of the oper-
ating part and that prohibits an unlock operation of the
operating part after the door is closed again.

[0033] In order to simplify a process after the unlock
operation of the operating part, it is preferable that an
elastic force in the lock direction is applied to the oper-
ating part, and the operating part moves toward the lock
direction by disappearing an operating force of the unlock
operation.

[0034] Inorder tolink the unlock operation and its sub-
sequent operation of opening the open/close member
smoothly, it is preferable that the operating part also
serves as a grip to open and close the open/close mem-
ber.

[0035] As a concrete embodiment represented is that
the dial lock comprises a lever that is elastically urged to
one direction and moves to a predetermined position and
is held at this position against the elastic force at a time
when a dial lock is verified and that releases the holding
force at a time when the dial lock is unverified, and an
acting body that resets the dial lock to the unverified state
by acting toward one direction and that makes the dial
lock in a reset waiting state by acting toward the other
direction, the lever and the operating part are related
through a first relating part and an unlock operation of
the operating part is prohibited at a time of the unverified
state and the unlock operation of the operating part is
allowed at a time of the verified state, and the acting body
and the operating part are related through a second re-
lating part, and the dial lock is reset to the unverified state
in accordance with the unlock operation of the operating
part after the verified state.

[0036] Asastructuretoapplythelockingand unlocking
apparatus to a storage cabinet such as a locker or the
like it is preferable that either one of the engaging part
and the engaged part projects in a falciform shape or a
bar shape and the other is in relation of receiving the
falciform shape or the bar shape.

[0037] Especially this structure can be preferebly ap-
plied to a case that either one of the engaging part and
the engaged part extends in a direction that is orthogonal
to adirection of opening and closing the open/close mem-
ber at the closed position.

[0038] If the locking and unlocking apparatus of this
embodiment is applied between the open/close member
and the cabinet, it is possible to stably and securely ac-
tuate the locking and unlocking apparatus for a long pe-
riod of time and to effectively improve the usability of the
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storage cabinet.
EFFECT OF THE INVENTION

[0039] In accordance with the above-mentioned ar-
rangement of the present claimed invention, for a storage
cabinet whose open/close member is locked to the cab-
inet by means of the engaging part and the engaged part,
it is possible to open the open/close member and to reset
the verified state of the dial lock just by verifying the dial
lock and operating the operating part, and the open/close
member can be held at the closed position just by press-
ing the open/close member in the cabinet. With this ar-
rangement it is possible to utilize the locking and unlock-
ing apparatus with less number of operations as much
as possible. In addition, it is possible to configure the
storage cabinet such as a locker or the like by incorpo-
rating the dial lock easily without requiring high accuracy
to between the open/close member and the cabinet. With
this arrangement, it is possible to stably and securely
actuate the locking and unlocking apparatus for a long
period of time and to effectively improve the usability of
the storage cabinet such that personal belongings can
be taken in and out quickly and easily.

BRIEF DESCRIPTION OF THE DRAWINGS
[0040]

Fig. 1 is a perspective view of a storage cabinet, in
a state that a door is closed, to which a locking and
unlocking apparatus in accordance with a first em-
bodiment of this invention is applied.

Fig. 2 is a perspective view showing the storage cab-
inet in accordance with the embodiment in a state
that the door is open.

Fig. 3 is a partially enlarged perspective view of a
back surface of the door constituting the storage cab-
inet together with an operation of the locking and
unlocking apparatus.

Fig. 4 is a partially enlarged perspective view of the
back surface of the door constituting the storage cab-
inet together with the operation of the locking and
unlocking apparatus.

Fig. 5 is a partially enlarged perspective view of the
back surface of the door constituting the storage cab-
inet together with the operation of the locking and
unlocking apparatus.

Fig. 6 is an explanatory view of a principal part of the
locking and unlocking apparatus of this embodiment.
Fig. 7 is a function explanatory view of the locking
and unlocking apparatus of this embodiment.

Fig. 8 is a function explanatory view of the locking
and unlocking apparatus of this embodiment.

Fig. 9 is a function explanatory view of the locking
and unlocking apparatus of this embodiment.

Fig. 10 is a perspective view of a storage cabinet, in
a state that a door is closed, to which a locking and
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unlocking apparatus in accordance with a second
embodiment of this invention is applied.

Fig. 11 is a perspective view showing the storage
cabinetin accordance with the embodimentin a state
that the door is open.

Fig. 12 is a partially exploded perspective view
viewed from an oblique front of a principal part of the
locking and unlocking apparatus.

Fig. 13 is a partially exploded perspective view
viewed from an oblique back of the principal part of
the locking and unlocking apparatus.

Fig. 14 is a pattern diagram showing the other prin-
cipal part of the locking and unlocking apparatus to-
gether with its operation.

Fig. 15is a partially enlarged perspective view show-
ing a back surface of the door constituting the storage
cabinet together with a state of the locking and un-
locking apparatus at a time when the door is closed.
Fig. 16 is a partially broken back view corresponding
to Fig. 15.

Fig. 17 is a partially enlarged perspective view show-
ing the back surface of the door constituting the stor-
age cabinet together with an operation of verification
to a dial lock of the locking and unlocking apparatus.
Fig. 18 is a partially broken back view corresponding
to Fig. 17.

Fig. 19is a partially enlarged perspective view show-
ing the back surface of the door constituting the stor-
age cabinet together with an unlocking operation to
a operating part of the locking and unlocking appa-
ratus.

Fig. 20 is a partially broken back view corresponding
to Fig. 19.

Fig. 21 is a partially enlarged perspective view show-
ing the back surface of the door constituting the stor-
age cabinet together with a movement of the locking
and unlocking apparatus at a time of opening the
door.

Fig. 22 is a partially broken back view corresponding
to Fig. 21.

Fig. 23 is a partially enlarged perspective view show-
ing the back surface of the door constituting the stor-
age cabinet together with a movement of the locking
and unlocking apparatus at a time when an operation
to the operating part is removed.

Fig. 24 is a partially broken back view corresponding
to Fig. 23.

BEST MODES OF EMBODYING THE INVENTION
(First embodiment)

[0041] A first embodiment of this invention will be ex-
plained with reference to Fig. 1 through Fig. 6.

[0042] Fig. 1through Fig. 3 show a storage cabinet (B)
to which a locking and unlocking apparatus (A) of this
embodiment is applied. The storage cabinet (B) has an
arrangement wherein a door 2 as being an open/close
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member is arranged at a position to open and close a
storage space of a cabinet 1, and the locking and unlock-
ing apparatus (A) is applied to between the door 2 and
the cabinet 1. The locking and unlocking apparatus (A)
is so arranged that an engaging part 21 and a dial lock
3 are installed into the door 2, an engaged part 11 is
arranged on the cabinet 1 side, the door 2 is held in a
locked state at a closed position relative to the cabinet 1
by engaging the engaging part 21 with the engaged part
11 so as to be in a locked state just by pushing the door
2 against the cabinet 1, the engagement of the engaging
part 21 with the engaged part 11 is released by verifying
the dial lock 3 arranged on the door 2 so that the door 2
can be open, and the verified state of the dial lock 3 is
reset by making use of a movement of rotating a knob
part 22a, as being a subsequent first operation to open
the door 2.

[0043] If explained concretely, an edge part 2a at a
hinge side of the door 2 is supported by a side board 12
of the cabinet 1 through a hinge mechanism (H) so that
the door 2 can be open and closed, a step part 12a to be
a concave facing the front is formed on a front surface
of the side board 12 locating at the opposite side of the
hinge mechanism (H), and a thickness part of an edge
part 2b in a side opposite to the hinge side of the door 2
is housed in the step part 12a as being the concave. On
a front surface of the door 2 provided is an operating part
22 that can conduct an unlock operation. The operating
part 22 has the knob part 22a that can be grasped and
operated by hands and fingers, and also has a function
of a handle to grasp to open the door 2. In this embodi-
ment, an engagement of the engaging part 21 with the
engaged part 11 is released by grasping the operating
part 22 and rotating it counterclockwise (a direction to
unlock) generally at a right angle, and the operating part
22 elastically rotates clockwise (a direction to lock) when
the hands and fingers are removed from the operating
part 22.

[0044] The engaging part 21 is of a vertically movable
falciform shape projecting rearward from a back surface
near an edge part 2b in the side opposite to the hinge
side of the door 2, and the engaged part 11 is of a slit
arranged at a position corresponding to the engaging part
21 in an abutting surface 12x locating inside back of the
step part 12a formed on the cabinet 1. The falciform en-
gaging part 21 is made of steel in a general "L" character
plate shape, and has a nail part 21a whose distal end
bends downward.

[0045] Amovable member23isarrangedin avertically
movable manner on the back surface of the door 2, as
shown in Fig. 3 and Fig. 6, and the engaging part 21 is
integrally formed on a part of the movable member 23,
and a cam part 22b arranged on a back surface of the
operating part 22 makes an engagement with the mov-
able member 23. More specifically, the cam part 22b is
arranged at a position supporting a lower surface 23a of
the movable member 23. The movable member 23 is not
lifted in a state that the operating part 22 rotates in the
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lock direction shown by a solid line in Fig. 6(a) and the
engaging part 21 is kept at the locked position locating
down. When the operating part 22 is operated to the un-
lock direction shown by an arrow in Fig. 6(a), the cam
part 22b lifts up the bottom surface 23a of the movable
member 23 so that the engaging part21 is moved upward
until it reaches the unlocked position.

[0046] AsshowninFig. 3,thediallock 3is so arranged
that a lever 31 and an acting body 4 project in a direction
heading from a dial lock body 30 in a box shape to a back
surface of the operating part 22.

[0047] If explained concretely, the lever 31 is so ar-
ranged that a portion displaced from a fulcrum (n) is urged
downward as being one direction by a spring 32. When
the dial lock 3 is verified, the lever 31 is held in a generally
horizontal state at an upward turning position shown in
Fig. 4. When the dial lock 3 is unverified, the force to hold
the lever 31 is released. When the force to hold the lever
31 is released, the lever 31 moves to a downward turning
position shown in Fig. 3 due to the spring 32 if there is
no other interferring member.

[0048] In addition, inside of the dial lock body 30, a
proximal end of the acting body 4 is urged in a projecting
direction by a spring 30a. The acting body 4 moves in a
direction of going inside of the dial lock body 30 with
accumulating an elastic force when a distal end of the
acting body 4 is pushed toward one direction, and the
acting body 4 projects toward the other direction when
the pushing force is released.

[0049] In case that the acting body 4 projects from the
dial lock body 30, the dial lock body 30 does notinfluence
the dial state of the dial lock 3. In case that the acting
body 4 goes inside of the dial lock body 30, the dial of
the dial lock 3 is reset to zero. In other words, when the
dial is verified, the lever 31 rotates from a state shown in
Fig. 3 to the horizontally upward turning position shown
in Fig. 4 and is held at this position. When the acting body
4 is pushed from a state shown in Fig. 4 to a state shown
in Fig. 5, the dial is reset to zero and the force to hold the
lever 31 is released so that the lever 31 moves from the
state shown in Fig. 5 to the downward turning position
shown in Fig. 3 due to the spring 32. Since various kinds
of a reset structure of the dial lock 3 have been already
known, an explanation of the internal structure is omitted.
[0050] The lever 31 and the operating part 22 are re-
lated through a first relating part (C) and a state of being
able to operate the operating part 22 and a state of pro-
hibitting operation of the operating part 22 are switched
in accordance with a verified state of the dial. The first
relating part (C) comprises a block body 51 that locates
at a rotating end of the lever 31 and that makes an up
and down movement in conjunction with the vertically
turning movement of the lever 31, and a moving body 52
that moves in a direction of approaching the block body
51 (a direction of approaching the dial lock body 30) in
accordance with a rotating operation of the operating part
22 toward the lock direction. In the unverified state, in
case thatthe moving body 52 tries to move in accordance
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with the unlock operation of the operating part 22 in a
state that the block body 51 locates at a descending po-
sition shown in Fig. 3, a side wall 51a of the block body
51 blocks the moving body 52. In the verified state, in
case that the moving body 52 tries to move in accordance
with the unlock operation of the operating part 22 in a
state that the block body 51 moves to the ascending po-
sition according to a rotational movement of the lever 31
as shown by an arrow in Fig. 4, the block body 51 and
the moving body 52 are mutually related to allow the
movement of the moving body 52. As a result of this, the
moving body 52 can move to the position where the mov-
ing body 52 gets into under the lower surface 51b of the
block body 51 as shown in Fig. 5.

[0051] In addition, the acting body 4 and the operating
part 22 are related through a second relating part (D),
and the dial lock body 30 is reset to zero in accordance
with an operating state of the operating part 22. The sec-
ond relating part (D) is so configured that the moving
body 52 that moves in a direction to approach the dial
lock body 30 in accordance with a rotational operation of
the operating part 22 is mounted on a standing surface
4a formed on a projecting end part of the acting body 4.
Then the acting body 4 moves in the direction of going
inside of the dial lock body 30 through the moving body
52 in accordance with the unlock operation of the oper-
ating part 22 in the direction shown by an arrow in Fig. 6
(b).

[0052] As shown in Fig. 3 and Fig. 6(b), a shaft 22c
projects at a position displaced from a rotational center
on the back surface of the operating part 22, and the
shaft 22c is inserted into a vertically elongated bore 52c
arranged on the moving body 52. The shaft 22¢ and the
elongated bore 52c interlock the rotating operation of the
operating part 22 with the back and forth movement of
the moving body 52.

[0053] In addition, a spring 24a that gives an elastic
force in the downward direction to the movable member
23 is elastically arranged between the movable member
23 and a fixing member 24 arranged near the movable
member 23. The spring 24a performs a role to push the
engaging part 21 downward (the lock direction). In addi-
tion, an elastic force is applied to the operating part 22
in the lock direction as being a reverse direction to the
arrow shown in Fig. 6(b) by a spring 30a that acts on the
acting body 4. Then when the operating force in the un-
lock direction applied to the operating part 22 disappears,
the operating part 22 acts in the lock direction. When the
operating part 22 moves to the lock direction, the movable
member 23 goes down in the direction opposite to the
direction shown by the arrow in Fig. 6(a) due to the spring
24a and the engaging part 21 returns to the locked po-
sition. In case that an upward external force acts from
the engaging part 21 side when the door 2 is closed, it
is possible for the movable member 23 to conduct an
upward movement with the spring 24a compressed with-
out dragging the operating part 22.

[0054] As mentioned above, the moving body 52 con-
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stituting the first relating part (C) is in a state of going
under the block body 51 in the state shown in Fig. 5 after
the unlock operation is conducted. Then, when the dial
is reset to the unverified state by the unlock operation of
the operating part 22, since the lever 31 turns downward
so that the block body 51 is urged in the downward di-
rection, the projecting movement of the acting body 4
due to the spring 30a interferes with the movement of
the moving body 52 returning to the original position in
case of releasing the operation of the operating part 22.
Then, a guide surface 52d of a curved shape is arranged
at a portion of the moving body 52 that makes contact
with the block body 51, and the moving body 52 moves
under the block body 51 along the guide surface 52d with
lifting up the block body 51 and then returns to the portion
corresponding to the projecting position of the acting
body 4. With this movement, the lever 31 and the block
body 51 are offset at the descending position in Fig. 3.
Later, since the unlock operation of the operating part 22
is prohibited unless the dial is verified again, the first re-
lating part (C) is, so called, of a ratchet structure.

[0055] Next, an operation of this embodiment will be
explained.
[0056] First, if the door 2 locates at the closed position

as showninFig. 7(a) and the dial lock 3 is in the unverified
state, the force to hold the lever 31 is released so that
the lever 31 locates at the downward turning position in
a state of being urged by the spring 32. At this time, the
operation of the operating part 22 is prohibited by the first
relating part (C) and the engaging part 21 is in the locked
position where the engaging part 21 engages with the
engaged part 11. Next, if the dial lock 3 is verified, the
lever 31 moves to the upward turning position as shown
by an arrow in Fig. 7(b) due to the function of the dial lock
3 and is held at the position so that the prohibited state
of the operating part 22 due to the first relating part (C)
is released. As a result, the engaging part 21 is lifted up
to the unlocked position where the engagement of the
engaging part 21 with the engaged part 11 is released
by operating the knob part 22a of the operating part 22
as shown in Fig. 8(a), and the dial is reset to zero by
pushing the acting body 4 toward the dial lock 3 due to
the second relating part (D). With this state kept, when
the door 2 is open, the storage space of the cabinet 1 is
open as shown in Fig. 8(b). At the time of zero-reset, the
force of holding the lever 31 is released and the lever 31
tries to turn toward the downward turning position due to
the spring 32. If the operating force to the operating part
22 is released, the operating part 22 rotates in the lock
direction due to the elastic force. In accordance with this
movement, the engaging part 21 moves downward to the
locked position as shown in Fig. 9. Similar to Fig. 7(a),
the state of the dial lock 3 at this time is that the first
relating part (C) is again in the operation prohibiting state
and the acting body 4 projects so as to be in the reset
waiting state ready for a subsequent movement.

[0057] As shown in Fig. 9, in case of closing the door
2, since the engaging part 21 locates at the locked posi-
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tion, the engaging part 21 interferes with an opening edge
ofthe engaged part 11 ifthe engaging part 21 approaches
the closed state as it is. However, since the engaging
part 21 can move upward with compressing the spring
24a through the movable member 23 without dragging
the operating part 22 even though the operating part 22
is unable to be operated (refer to Fig. 6(a)), the engaging
part 21 moves on the opening edge of the engaged part
11 as shown by the arrow in Fig. 9 against the elastic
force of the spring 32 in order to temporarily avoid the
interference between the engaging part 21 and the en-
gaged part 11, and then the engaging part 21 moves
downward again due to the spring 32 so as to be returned
to the locked position in Fig. 7(a). At this time, the nail
part 21a of the engaging part 21 engages with the back
surface near the opening of the engaged part 11, and
the dial lock 3 keeps the zero-reset state.

[0058] As mentioned, the locking and unlocking appa-
ratus (A) of this embodiment comprises the cabinet 1,
the door 2 as being the open/close member that opens
or closes the opening 11 of the cabinet 1, the dial lock 3,
the operating part 22 and the engaging part 21 arranged
on the door 2, and the engaged part 11 arranged on the
cabinet 1. The locking and unlocking apparatus (A) holds
the door 2 at the closed position by engaging the engag-
ing part 21 with the engaged part 11.

[0059] The operating part 22 is so arranged to be able
to switch the position of the engaging part 21 relative to
the engaged part 11 from the locked position to the un-
locked position by receiving the unlock operation. The
dial lock 3 is related at least to the operating part 22
through the relating parts (C), (D) so that the unlock op-
eration of the operating part 22 is prohibited at a time of
unverified state, and the unlock operation of the operating
part 22 is allowed and the dial lock 3 is reset to the un-
verified state in conjunction with the subsequent unlock
operation at a time of verified state. And the engaging
part 21 automatically moves to the locked position and
makes an engagement with the engaged part 11 during
a period from a time when the operating part 22 is re-
leased after the unlock operation of the operating part 22
is conducted to a time when the door 2 again moves to
the closed position.

[0060] As mentioned, since the operating part 22 be-
comes free after the dial lock 3 is verified, the engaging
part 21 is switched from the locked position to the un-
locked position and the dial lock 3 is reset to the unverified
state just by conducting the subsequent unlock operation
of the operating part 22, and the dial lock 3 becomes in
the locked state just by moving the door 2 to the closed
position, it is possible to put this locking and unlocking
apparatus (A) into use with less number of procedures
as much as possible.

[0061] Furthermore, since the dial lock 3 is reset to the
unverified state in conjunction with the operation of the
operating part 22, it is possible to realize the locking and
unlocking apparatus (A) that can work securely with a
simple assembling procedure, namely without a compli-
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cated procedure of incorporating the dial lock 3 between
the cabinet 1 and the door 2 with high accuracy, for ex-
ample, compared with a case that the dial lock 3 is reset
by making use of a relative movement of the door 2 to
the cabinet 1.

[0062] In addition, since the relating part (C) is of the
ratchet structure that allows the operating part 22 to make
a returning movement in the lock direction and prohibits
the unlock operation of the operating part 22 again in
case that the operating part 22 is released after the dial
lock 3 is reset to the unverified state by the unlock oper-
ation of the operating part 22, it is possible to effectively
prevent the operating part 22 from being hampered to
make the returning movement in the lock direction after
the dial lock 3 is reset to the unverified state.

[0063] Furthermore, since the elastic force in the lock
direction is applied to the operating part 22 and the op-
erating part 22 moves in the lock direction when the op-
erating force in accordance with the unlock operation dis-
appears, it is possible to automatically move the operat-
ing part 22 back in the lock direction just by leaving the
hands from the operating part 22.

[0064] Especially, since the operating part 22 also
serves as a knob to open/close the door 2, it is possible
to conduct the unlock operation and the subsequent op-
eration to open the door 2 smoothly in the same motion.
[0065] As aconcrete embodiment, the dial lock 3 com-
prises the lever 31 that is elastically urged to one direction
and that moves to the predetermined position and is held
at this position against the elastic force at a time when a
dial lock body 30 is verified and that releases the holding
force at a time when the dial lock body 30 is unverified,
and the acting body 4 that resets the dial lock body 30
to the unverified state by acting toward one direction and
that makes the dial lock body 30 in a reset waiting state
by acting toward the other direction. Since the lever 31
and the operating part 22 are related through the first
relating part (C) so that the unlock operation of the op-
erating part 22 is prohibited at a time of the unverified
state and the unlock operation is allowed at a time of the
verified state, and the acting body 4 and the operating
part 22 are related through the second relating part (D)
so that the dial lock body 30 is reset to the unverified
state in accordance with the unlock operation of the op-
erating part 22 after the verified state, the lever 31, the
acting body 4 and the operating part 22 can be appropri-
ately operated in conjunction with each other.

[0066] In addition, in the above-mentioned embodi-
ment, since the engaging part 21 projects in the falciform
shape and the engaged part 11 is in relation of receiving
the falciform shape, it is possible to drive the engaging
part 21 directly by applying to an object to be applied, for
example, a locker, having thus engaging structure.
[0067] In this case, when the door 2 is closed, the en-
gaging part 21 interferes with the engaged part 11. How-
ever, since the engaging part 21 elastically moves to the
locked position by releasing the operating part 22 after
the dial lock 3 is verified and the unlock operation of the

10

15

20

25

30

35

40

45

50

55

operating part 22 is conducted, the engaging part 21 tem-
porarily makes an interference avoiding movement
against the elastic force by making an abutting contact
with the engaged part 11 immediately before the door 2
reaches the closed position, and then the engaging part
21 engages with the engaged part 11, it is possible to
effectively realize an arrangement that can be in the
locked state automatically just by closing the door 2. As
aresult, itis possible to simplify the operaional procedure
and consequently usability is improved.

[0068] In addition, since the engaging part 21 is so
arranged that can conduct the interference avoiding
movement without dragging the operating part 22, it is
possible to conduct a movement of closing the door 2
smoothly.

[0069] Especially, the engaging part 21 extends in the
direction of opening/closing of the door 2 at the closed
position and has the flexural nail part 21a at its distal end,
and the nail part 21a securely engages with the engaged
part 11 locating at the inside back so that it is possible
to realize the above-mentioned engaging structure se-
curely, which enables the closed state of the door 2.
[0070] Then, ifthe locking and unlocking apparatus (A)
of this embodiment is applied to between the door 2 and
the cabinet 1, it is possible to configure the storage cab-
inet (B) such as a locker or the like by incorporating the
dial lock 3 easily without requiring high accuracy to be-
tween the door 2 and the cabinet 1. With this arrange-
ment, it is possible to stably and securely actuate the
locking and unlocking apparatus (A) for a long period of
time and to effectively improve the usability of the storage
cabinet (B) such that personal belongings can be taken
in and out quickly and easily.

[0071] A concrete configuration of each component is
not limited to the above-mentioned embodiment.

[0072] For example, the open/close member may be
a drawer, in addition to the door. It is also possible to
arrange the dial lock, the operating part and the engaging
part on the cabinet, and to arrange the engaged part on
the open/close member.

[0073] In addition, it is also possible to configure that
the engaged part projects in a falciform shape and the
engaging part is in relation of receiving the falciform
shape.

[0074] Furthermore, itis also possible that the engag-
ing part projects laterally that is a direction orthogonal to
an opening and closing direction of the door and engages
the cabinet. With this arrangement, in case that the en-
gaging part is in a falciform shape, it is also possible to
utilize the engaging part in a shape of a crossbar without
a nail part at its distal end.

[0075] Inaddition, to resetthe dial lock to the unverified
state in accordance with the unlock operation of the op-
erating part after the verified state through the second
relating partincludes to be reset at atime when the unlock
operation of the operating part is released.

[0076] Other configuration may be variously modified
without departing from a spirit of this invention.
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(Second embodiment)

[0077] A second embodiment of this invention will be
explained with reference to drawings.

[0078] Fig.10andFig. 11 show a storage cabinet 100B
to which a locking and unlocking apparatus 100A of this
embodiment is applied. The storage cabinet 100B has
an arrangement wherein a door 102 as being an open/
close member is arranged at a position to open and close
a storage space of a cabinet 101, and the locking and
unlocking apparatus 100A is applied to between the door
102 and the cabinet 101. The locking and unlocking ap-
paratus 100A is so arranged that an engaging part 121
and a dial lock 103 are installed into the door 102, an
engaged part 111 is arranged on the cabinet 101 side,
the door 102 is held in a locked state at a closed position
relative to the cabinet 101 by engaging the engaging part
121 with the engaged part 111 so as to be in a locked
state just by pushing the door 102 against the cabinet
101, the engagement of the engaging part 121 with the
engaged part 111 is released by verifying the dial lock
103 arranged on the door 102 so that the door 102 can
be open, and the verifieded state of the dial lock 103 is
reset by making use of a movement of rotating a knob
part 122a, as being a subsequent first operation to open
the door 102.

[0079] If explained concretely, an edge part 102a at a
hinge side of the door 102 is supported by a side board
112 of the cabinet 101 through a hinge mechanism 100H
so that the door 102 can be open and closed, a step part
112ato be a concave facing the front is formed on a front
surface of the side board 112 locating at the opposite
side of the hinge mechanism 100H, and a thickness part
of an edge part 102b in a side opposite to the hinge side
of the door 102 is housed in the step part 112a as being
the concave. On a front surface of the door 102 provided
is an operating part 122 that can conduct an unlock op-
eration. The operating part 122 has the knob part 122a
that can be grasped and operated by hands and fingers,
and also has a function of a handle to grasp to open the
door 102. In this embodiment, an engagement of the en-
gaging part 121 with the engaged part 111 is released
by grasping the operating part 122 and rotating it coun-
terclockwise (an unlock direction) in a front view generally
at 60 degrees, and the operating part 122 elastically ro-
tates clockwise (a lock direction) when the hands and
fingers are released from the operating part 122.
[0080] Theengagingpart 121 is ofa vertically movable
falciform shape facing upward with projecting or receding
in a lateral direction through a slit 102c arranged on an
edge part 102b in the side opposite to the hinge side of
the door 102, and the engaged part 111 is of a slit ar-
ranged at a position corresponding to a projecting or re-
ceding moving region of the engaging part 121 in a side
surface 112y orthogonal to an abutting surface 112x lo-
cating inside back of the step part 112a formed on the
cabinet 101. The falciform engaging part 121 is made of
steel in a general "L" character plate shape, and has a
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nail part 121a whose distal end bends upward (refer to
Fig. 12 or the like).

[0081] As shownin Fig. 12, Fig. 13 and Fig. 15, a first
rotation body 23 is arranged on the back surface of the
door 102, a proximal end side of the engaging part 121
ismounted in an integrally rotatable manneronaconcave
part 23p generally corresponding to a thickness of the
engaging part 121 arranged on a side surface of the first
rotation body 23, and a supporting shaft 122x arranged
on the back surface of the operating part 122 and a pin
122y arranged in parallel to the supporting shaft 122x at
a position displaced from the supporting shaft 122x are
inserted into the first rotation body 23. More concretely,
abore 23xinto which the supporting shaft 122x s inserted
is arranged on a center of the first rotation body 23, and
an elongated bore 23y in a cocoon shape into which the
pin 122y is inserted is formed to surround the center at
a position displaced from the center of the first rotation
body 23. In a state shown in Fig. 15 and Fig. 16 where
the operating part 122 rotates in the lock direction, the
engaging part 121 is held in a generally horizontal posture
at the locked position. When the operating part 122 is
operated in the unlock direction as shown by an arrow in
Fig. 19 and Fig. 20, the pin 122y presses one end part
of the elongated bore 23y so as to rotate the first rotation
body 23 and the engaging part 121 is rotated to the ob-
liquely downward unlocked position where the engaging
part 121is pulled out of the engaged part 111 and inserted
into the edge part 102b in the side opposite to the hinge
side of the door 102.

[0082] As shown in Fig. 15, the dial lock 103 is so ar-
ranged that a lever 131 and an acting body 104 project
in a direction heading from a dial lock body 130 in a box
shape to a back surface of the operating part 122.
[0083] If explained concretely, the lever 131 is so ar-
ranged that a portion displaced from a fulcrum, not shown
in drawings, and arranged inside of the dial lock body
130is urged downward as being one direction by a spring
132. When the dial lock 103 is verified, the lever 131 is
held in a generally horizontal state at an upward turning
position shown in Fig. 17 and Fig. 18. When the dial lock
103 is unverified, the force to hold the lever 131 is re-
leased as shown in Fig. 15 and Fig. 16. When the force
to hold the lever 131 is released, the lever 131 is urged
by the spring 132 and moves to a downward turning po-
sition.

[0084] In addition, a proximal end of the acting body
104 is urged in a direction to project by a spring 130a
inside of the dial lock body 130. When a distal end of the
acting body 104 is pushed toward one direction, the act-
ing body 104 moves in a direction of going inside of the
dial lock body 130 with accumulating an elastic force,
and the acting body 104 projects toward the other direc-
tion when the pushing force is released.

[0085] In case that the acting body 104 projects from
the dial lock body 130, the dial lock body 130 does not
influence the dial state of the dial lock 103. In case that
the acting body 104 moves in a direction of going inside
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of the dial lock body 130, the dial of the dial lock 103 is
reset to zero. In other words, when the dial is verified,
the lever 131 rotates from a state shown in Fig. 15 and
Fig. 16 to the horizontally upward turning position shown
in Fig. 17 and Fig. 18 and is held at this position. When
the acting body 104 is pushed from a state shown in Fig.
17 and Fig. 18 to a state shown in Fig. 19 and Fig. 20,
the dial is reset to zero and the force to hold the lever
131 is released so that the lever 131 moves to the down-
ward turning position due to the spring 132. Since various
kinds of a reset structure of the dial lock 103 have been
already known, an explanation of the internal structure
is omitted.

[0086] As shown in Fig. 15, the lever 131 and the op-
erating part 122 are related through a first relating part
100C and a state of being able to operate the operating
part 122 and a state of prohibitting operation of the op-
erating part 122 are switched in accordance with a veri-
fied state of the dial. The first relating part 100C mainly
comprises a block body 151 that locates at a rotating end
of the lever 131 and that makes an up and down move-
ment in conjunction with the vertically turning movement
of the lever 131 through an elongated bore and a pin,
and the first rotation body 23. A downward facing nail
part 151 as shown in Fig. 13 and Fig. 15 is arranged at
a distal end of the block body 151, and a restriction part
23k projecting in the radial direction is arranged on a
corresponding outer circumference of the first rotation
body 23. With this arrangement, the operating part 122
is prohibited from being operated in the unlock direction
shown by the arrow in Fig. 19 and Fig. 20 by engaging
the nail part 151a with the restriction part 23k because
the block body 151 goes down at a time when the lever
131 turns downward (at a time when the dial lock 103 is
unverified) as shown in Fig. 15 and Fig. 16. And the op-
erating part 122 is allowed to be operated in the unlock
direction shown by the arrow in Fig. 19 and Fig. 20 by
releasing the engagement of the nail part 151a with the
restriction part 23k because the block body 151 goes
upward at a time when the lever 131 turns upward (at a
time when the dial lock 103 is verified) as shown in Fig.
17 and Fig. 18.

[0087] In addition, the moving body 104 and the oper-
ating part 122 are related through a second relating part
100D as shown in Fig. 15, and the dial lock body 130 is
reset to zero in accordance with the opeating state of the
operating part 122. As shown in Fig. 13 and Fig. 15, the
second relating part 100D mainly comprises a second
rotation body 25 that overlaps with the first rotation body
23 through the engaging part 121 arranged between the
second rotation body 25 and the first rotation body 23.
The second rotation body 25 has shaft bores 25x, 25y
into which the supporting shaft 122x and the pin 122y of
the operating part 122 are inserted respectively, and ro-
tates integrally with the operating part 122 on a constant
basis. The second rotation body 25 has a pin 122c that
projects at a position displaced from a rotational center
on the back surface of the operating part 122, and the
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pin 122c engages with a vertically elongated bore 104c
formed on a projecting end part of the acting body 104
shown in Fig. 15. The pin 122c is moved together with a
rotational movement of the first rotation body 23 in ac-
cordance with an unlock operation of the operating part
122 shown by the arrow in Fig. 19 and Fig. 20 from a
state in Fig. 17 and Fig. 18 where the operation of the
operating part 122 is allowed so that the acting body 104
moves in the direction of going inside of the dial lock body
130. The second rotation body 25 and the operating part
122 move in conjunction with the movement (a projecting
movement) in the opposite direction of the acting body
104.

[0088] In addition, as shown in Fig. 12 and Fig. 13,
between the first rotation body 23 and the second rotation
body 25 elastically arranged is a spring 124 that ac-
cummurates an operating force to move the engaging
part 121 in the lock direction, namely a dropping posture
to a horizontal posture in the engaging part 121 through
the first rotation body 23. Concretely, the spring 124 is a
torsion coil spring whose center part is mounted on the
supporting shaft 122x. One end 124a of the spring 124
is elastically arranged on a side wall 25s of the sectorial
concave part 25p arranged on the second rotation body
25, and the other end 124b is elastically arranged on the
bottom of the projecting part 23s projecting from the side
surface of the first rotation body 23. The spring 124 push-
es the first rotation body 23 in a direction so that the
engaging part 121 mounted on the first rotation body 23
moves to the locked position by making use of the second
rotation body 25 as a foothold.

[0089] Furthermore, a restraint member 6 shown in
Fig. 16 is arranged in order to restrain the engaging part
121 at the unlocked position through the first rotation
body 23, and a detecting device 7 is arranged to release
the restraining state of the restraint member 6 at a time
when the door 102 locates at the closed position, and to
move the restraint member 6 to the restraining position
at a time when the door 102 is open.

[0090] AsshowninFig. 12, Fig. 13 and Fig. 16, a prox-
imal end of the restraint member 6 is rotatably mounted
on the shaft 6x that is palallel to the supporting shaft 122x
of the operaging part 122 and at a distal end of the re-
straintmember 6 provided is a nail part 61 bending toward
the first rotation body 23. As shown in Fig. 16 and Fig.
24, on a corresponding outer circumference of the first
rotation body 23 provided is a cutout 23m having a wall
part such that the first rotation body 23 engages with the
wall part of the nail part 61 at a time when the first rotation
body 23 tries to rotate so as to move the engaging part
121 in the lock direction. In addition, as shown in Fig. 11,
Fig. 14 and Fig. 21, the detecting device 7 comprises a
pressing member 71 arranged to project from the abut-
ting surface 112x of the cabinet 101 and a displacement
part 72 that is mounted in the edge part 102b in the side
opposite to the hinge side of the door 102 around the
shaft 72a that is parallel to the edge part 102b and that
rotates and is displaced by being pushed by the pressing
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member 71 at a time when the door 102 is at the closed
position. A pressing surface 72b, shown in Fig. 14, that
projects in a side direction because of a rotational move-
ment of the displacement part 72 pushes a pressure re-
ceiving surface 6b arranged at a displaced position from
the shaft 6x of the restraint member 6. With this move-
ment, the restraint member 6 has an arrangement, as
shown in Fig. 14(a) to Fig. 14(b), that the nail part 61
rotates to be separated from the cutout 23m so as to
move to the non-restraining position, as shown in Fig. 24
to Fig. 16. The restraint member 6 is urged to move to
the restraining position again by a spring, not shown in
drawings, when the pressing force from the pressing
member 71 to the displacement part 72 is released. An
acting force due to the spring 124 is previously accumu-
lated for the first rotation body 23 as will be mentioned
next. Then when the nail part 61 is released, the accu-
mulated acting force rotates the first rotation body 23 so
that the engaging part 121 moves to a direction toward
the locked position.

[0091] The acting force due to the spring 124 is accu-
mulated when the first rotation body 23 and the second
rotation body 25 make a relative rotational movement.
More specifically, when the operating part 122 is operat-
ed from a state as shown in Fig. 17 and Fig. 18 wherein
the dial lock 103 is verified to a state as shown in Fig. 19
and Fig. 20 wherein the operating part 122 is further op-
erated to the unlock side, the first rotation body 23 rotates
so that the cutout 23m moves to a position facing the nail
part 61 of the restraint member 6. At this time, the second
rotation body 25 also rotates. Next, when the door 102
opens as shownin Fig. 21 and Fig. 22, since the detecting
device 7 detects the state that the door 102 is open and
moves the restraint member 6 to the restraining position,
a rotational movement of the first rotation body 23 is re-
stricted. Later, when the operation force to the operating
part 122 is released, the acting body 104 is urged by a
spring 130a and projects as shown by an arrow in Fig.
23 and Fig. 24 and only the second rotation body 25
rotates in a state that the first rotation body 23 is re-
strained by the restraint member. With this arrangement,
because the spring 130a is compressed between the first
rotation body 23 and the second rotation body 25, the
first rotation body 23 accumulates the acting force to
move the engaging part 121 from the unlocked position
shown in Fig. 23 and Fig. 24 to the locked position shown
in Fig. 15 and Fig. 16. The first rotation body 23 functions
as an acting force accumulating member in this invention.
It is a matter of course that it does not exclude an ar-
rangement that a predetermined preload is given to the
spring 130a. When the second rotation body 25 rotates
together with the operating part 122 in a state that the
first rotation body 23 is restrained, the pin 122y of the
operating part 122 moves freely in the elongated bore
23y of the first rotation body 23 as shown in Fig. 24.
[0092] Next, an operation of whole of this embodiment
including an operation that has already been described
will be explained.
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[0093] First, if the door 102 locates at the closed posi-
tion as shown in Fig. 15 and Fig. 16 and the dial lock 103
is in the unverified state, the force to hold the lever 131
is released so that the lever 131 locates at the downward
turning position in a state that the lever 131 is urged by
the spring 132f. At this time, the operation of the operating
part 122 is prohibited by the first relating part 100C and
the engaging part 121 is in the locked position where the
engaging part 121 engages with the engaged part 111.
The pin 122y of the operating part 122 locates at one end
side of the elongated bore 23y of the first rotation body
23, and the restraint member 6 is held at the non-restrain-
ing position relative to the first rotation body 23 because
the detecting device 7 detects that the door 102 is at the
closed position. Next, if the dial lock 103 is verified, the
lever 131 moves to the upward turning position as shown
by the arrow in Fig. 17 due to the function of the dial lock
103 and is held at the position, and the block body 151
moves upward and the prohibited state of the operating
part 122 due to the first relating part 100C is released so
that the second rotation body 25 becomes in a state of
being able to move together with the operating part 122
and the acting body 104. Then, when the knob part 122a
of the operating part 122 is operated as shown by the
arrow in Fig. 19 and Fig. 20, the pin 122y urges and ro-
tates the first rotation body 23 through one end of the
elongated bore 23y of the first rotation body 23, resulting
in that the engaging part 121 is separated from the en-
gaged part 111 so as to be rotated downward from the
locked position to the unlocked position and the acting
body 104 is pushed toward the dial lock body 130 with
the spring 130a compressed by the second relating part
100D including the pin 122c of the second rotation body
25 and the elongated bore 104c of the acting body 104
and finally the dial is reset to zero. At a time of zero-reset,
the force to hold the lever 131 is released so that the
lever 131 rotates in the downward turning position due
to the spring 132. Assume that the operating force of the
operating part 12 is released with this state kept, the first
rotation body 23 rotates the engaging part 121 again to
the locked position shown in Fig. 15 and Fig. 16 and the
first rotation body 23 just returns to the locked state again.
Contrarily, if the door 102 is open as shown in Fig. 21
and Fig. 22 with the knob part 122a of the operating part
122 is continuously grasped from the state in Fig. 19 and
Fig. 20, the displacement part 72 of the detecting device
7 is released from the pressed state. Then the restraint
member 6 rotates in a direction that the nail part 61 ap-
proaches the first rotation body 23 as shown in Fig. 14
(b) to Fig. 14(a) so that the rotation of the first rotation
body 23, namely the rotation of the engaging part 121 is
restrained as shown in Fig. 22 and the storage space of
the cabinet 101 is open as shown in Fig. 21 and Fig. 22.
When the operation to the operating part 122 is released,
since the acting body 104 is urged in the projecting di-
rection by the spring 130a and the force to urge the acting
body 104 is transmitted also to the second rotation body
25 and the operating part 122, the second rotation body
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25 rotates together with the operating part 122 while the
acting body 104 makes a projecting movement and the
pin 122y of the operating part 122 moves freely in the
elongated bore 23y of the first rotation body 23 with the
rotation of the first rotation body 23 restrained by the re-
straint member 6 as shown in Fig. 23 and Fig. 24. At this
time, the spring 124 arranged between the first rotation
body 23 and the second rotation body 25 is compressed
and the engaging part 121 is held at the unlocked position
and the acting body 104 projects in a reset waiting state
to be ready for the next movement in a direction of going
inside of the dial lock body 130. Even though the oper-
ating part 122 is again operated in this state, the pin 122y
just moves freely inside of the elongated bore 23y of the
first rotation body 23 and the engaging part 121 is not
affected.

[0094] Finally, when the door 102 is operated from the
state shown in Fig. 23 and Fig. 24 to the closed position
shown in Fig. 15 and Fig. 16, at a time when the door
102 reaches at the closed position, the pressing member
71 of the detecting device 7 pushes the displacement
part 72. With this movement, the restraint member 6 is
lifted up at the position shown in Fig. 15 and Fig. 16 so
that the first rotation member 23 is released from the
restricted state. Then the first rotation member 23 rotates
the engaging part 121 to the locked position as shown in
Fig. 15 and Fig. 16 due to the acting force accumulated
in the spring 124. As a result of this, the nail part 121a
of the engaging part 121 engages with the back surface
near the opening of the engaged part 111 so that the
locking and unlocking apparatus 100A is returned to the
locked state. At this time, the restricting part 23k shown
in Fig. 13 passes under the nail part 151a with temporarily
lifting up the block body 151 and the restricting part 23k
again engages with the nail part 151a. Then the locking
and unlocking apparatus 100A returns to be in the oper-
ation prohibited state wherein the rotation of the first ro-
tation body 23 is restricted so as to be unable to operate
the operating part 122 even though the operating part
122 is tried to be operated.

[0095] As mentioned, the locking and unlocking appa-
ratus 100A of this embodiment comprises the cabinet
101, the door 102 as being the open/close member that
opens and closes the opening 11 of the cabinet 101, the
dial lock 103, the operating part 122 and the engaging
part 121 arranged on the door 102, and the engaged part
111 arranged on the cabinet 101. The locking and un-
locking apparatus 100A holds the door 102 at the closed
position by engaging the engaging part 121 with the en-
gaged part 111.

[0096] Theoperating part 122 is so arranged to be able
to switch the position of the engaging part 121 relative
to the engaged part 111 from the locked position to the
unlocked position by receiving the unlock operation. At
a time when the door 102 is closed, the dial lock 103 is
related at least to the operating part 122 through the re-
lating parts 100C, 100D so that the unlock operation of
the operating part 122 is prohibited at a time of unverified
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state, and the unlock operation of the operating part 122
is allowed and the dial lock 103 is reset to the unverified
state in conjunction with the subsequent unlock operation
at a time of verified state. At a time when the operating
part 122 is released after the unlock operation of the op-
erating part 122 is conducted and the door 102 is open,
the engaging part 121 is held at the unlocked position
with accumulating the acting force toward the locked po-
sition. When the door 102 moves to the closed position
again, the operating force is released so that the engag-
ing part 121 automatically moves to the locked position
and is engaged with the engaged part 111.

[0097] As mentioned, since the operating part 122 be-
comes free after the dial lock 103 is verified, the engaging
part 121 is switched from the locked position to the un-
locked position and the dial lock 103 is reset to the un-
verified state just by conducting the unlock operation of
the operating part 122, and the dial lock 103 becomes in
the locked state just by moving the door 102 to the closed
position after the door 102 is open, it is possible to put
this locking and unlocking apparatus 100A into use with
less number of procedures as much as possible.
[0098] Furthermore, since the dial lock 103 is reset to
the unverified state in conjunction with the operation of
the operating part 122, it is possible to realize the locking
and unlocking apparatus 100A that can work securely
with a simple assembling procedure, namely without a
complicated procedure of incorporating the dial lock 103
between the cabinet 101 and the door 102 with high ac-
curacy, for example, compared with a case that the dial
lock 103 is reset by making use of a relative movement
of the door 102 to the cabinet 101.

[0099] Furthermore, even though the operating force
to the operating part 122 is released after the door 102
is open, the engaging part 121 is held at the unlocked
position and the engaging part 121 moves to the locked
position at a time when the door 102 moves to the closed
position. With this arrangement, it is possible to realize
the closed state and the locked state appropriately and
securely with avoiding an interference between the
movement of the engaging part 121 and the closing
movement of the door 102 without requiring a high ac-
curacy for the engaging part 121 and the engaged part
111 even though the engaged state between the engag-
ing part 121 and the engaged part 111 is, so called, a
sideward falciform state.

[0100] In addition, since the detecting device 7 that
detects whether the door 102 locates at the closed posi-
tion or not is arranged between the cabinet 101 and the
door 102, it is possible to operate the engaging part 121
by certainly detecting whether the door 102 reaches the
closed position or not so that an interference between
the engaging part 121 and the open and close movement
of the door 102 can be appropriately avoided.

[0101] Furthermore, since the locking and unlocking
apparatus 100A has the first rotation body 23 as being
the acting force accumulating member that accumulates
the acting force to move the engaging part 121 from the
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unlocked position to the locked position while the engag-
ing part 121 moves from the locked position to the un-
locked position due to the operation of the operating part
122 and then the operating force to the operating part
122isreleased afterthe door 102 is open and the restraint
member 6 that restrains the first rotation body 23 at the
acting force accumulating position, and the holding force
by the restraint member 6 is released at a time when the
detecting device 7 detects that the door 102 moves to
the closed position again so that the engaging part 121
is moved from the unlocked position to the locked position
by the accumulated acting force of the first rotation body
23, itis possible to interlock the detection by the detecting
device 7 that the door 102 locates at the closed position
and the release of the acting force from the engaging
part 12 appropriately.

[0102] Furthermore, since the detecting device 7 con-
tains the displacement part 72 arranged in the door 102,
and the displacement part 72 changes its position by
making contact with the pressing member 71 arranged
inthe cabinet 101 so thatthe restraint member 6 is moved
from a restraining position for restraining the first rotation
body 23 to a non-restraining position, and especially the
displacement part 72 and the pressing member 71 make
contact each other or are separated from each other in
the edge part 102b in the side opposite to the hinge side
of the door 102, it is possible to produce a mechanical
displacement precisely with a compact arrangement.
[0103] Inaddition, since the relating part 100C is of the
ratchet structure that allows the operating part 122 to
make a returning movement in the lock direction and pro-
hibits the unlock operation of the operating part 122 after
the door 102 is closed again in case that the unlock op-
eration is released after the dial lock 103 is reset to the
unverified state by the unlock operation of the operating
part 122, itis possible to effectively prevent the operating
part 122 from being hampered to make the returning
movement in the lock direction after the dial lock 103 is
reset to the unverified state.

[0104] Furthermore, since the elastic force in the lock
direction is applied to the operating part 122 and the op-
erating part 122 moves in the lock direction when the
operating force in accordance with the unlock operation
disappears, it is possible to automatically move the op-
erating part 122 back to the lock direction just by leaving
the hands from the operating part 122.

[0105] Especially, since the operating part 122 also
serves as a knob to open and close the door 102, it is
possible to conduct the unlock operation and the subse-
quent operation to open the door 102 smoothly in the
same motion.

[0106] As a concrete embodiment, the dial lock 103
comprises the lever 131 that is elastically urged to one
direction and that moves to the predetermined position
and is held at this position against the elastic force at a
time when a dial lock body 130 is verified and that re-
leases the holding force at a time when the dial lock body
130 is unverified, and the acting body 104 that resets the

10

15

20

25

30

35

40

45

50

55

14

dial lock body 130 to the unverified state by acting toward
one direction and that makes the dial lock body 130 in a
reset waiting state by acting toward the other direction.
Since the lever 131 and the operating part 122 are related
through the first relating part 100C so that the unlock
operation of the operating part 122 is prohibited at a time
ofthe unverified state and the unlock operation is allowed
at a time of the verified state, and the acting body 104
andthe operating part 122 are related through the second
relating part 100D so that the dial lock body 130 is reset
to the unverified state in accordance with the unlock op-
eration of the operating part 122 after the verified state,
the lever 131, the acting body 104 and the operating part
122 can be appropriately operated in conjunction with
each other.

[0107] In addition, in the above-mentioned embodi-
ment, since the engaging part 121 projectsin the falciform
shape and the engaged part 111 is in relation of receiving
the falciform shape, it is possible to drive the engaging
part 121 directly by applying to an object to be applied,
for example, a locker, having thus engaging structure.
[0108] Especially, the engaging part 121 extends in
the direction orthogonal to the opening/closing direction
of the door 102 at the closed position and has the flexural
nail part 121a at its distal end, and the nail part 121a
securely engages the engaged part 111 locating at the
inner side surface through the above-mentioned engag-
ing structure so that the closed state of the door 102 can
be put into practical use.

[0109] Then, if the locking and unlocking apparatus
100A of this embodiment is applied to between the door
102 and the cabinet 101, it is possible to configure the
storage cabinet 100B such as a locker or the like by in-
corporating the dial lock 103 easily without requiring high
accuracy to between the door 102 and the cabinet 101.
With this arrangement, it is possible to stably and secure-
ly actuate the locking and unlocking apparatus 100A for
a long period of time and to effectively improve the usa-
bility of the storage cabinet 100B such that personal be-
longings can be taken in and out quickly and easily.
[0110] A concrete configuration of each component is
not limited to the above-mentioned embodiment.
[0111] For example, the detection of the detecting de-
vice may be conducted electrically. In this case, it is ef-
fective to drive the restraint member by means of a so-
lenoid.

[0112] In addition, the open/close member may be a
drawer, in addition to the door. It is also possible to ar-
range the dial lock, the operating part and the engaging
part on the cabinet, and to arrange the engaged part on
the open/close member.

[0113] Furthermore, since the locking and unlocking
apparatus 100A is not affected by a configuration such
as a shape of the engaging part and the engaged part,
it is also possible to configure that the engaged part
projects in a cross bar shape and the engaging part is in
relation of receiving the crossbar shape.

[0114] In addition, it is also possible that the engaging
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part projects in the opening/closing direction of the door
and engages the cabinet.

[0115] Inaddition, toresetthe dial lock to the unverified
state in accordance with the unlock operation of the op-
erating part after the verified state through the second
relating part includes to be reset at a time when the op-
erating part is released after the unlock operation of the
operating part is conducted.

[0116] Other configuration may be variously modified
without departing from a spirit of this invention.

POSSIBLE APPLICATIONS IN INDUSTRY

[0117] In accordance with the above-mentioned
present claimed invention, it is possible to provide the
locking and unlocking appratus wherein the dial lock can
be installed between the cabinet and the open/close
member with ease and the dial lock can be securely op-
erated so that locking and unlocking of the open/close
member can be appropriately conducted with a simple
operation.

Claims

1. Alocking and unlocking apparatus comprising a cab-
inet, an open/close member that opens or closes an
opening of the cabinet, a dial lock, an operating part
and an engaging part arranged on either one of the
cabinet and the open/close member, and an en-
gaged part arranged on either the other of the cabinet
and the open/close member, and holding the open/
close member at a closed position by engaging the
engaging part with the engaged part, wherein
the operating part switches the position of the en-
gaging partrelative to the engaged part from alocked
position to an unlocked position by receiving an un-
lock operation,
the dial lock is related at least to the operating part
through a relating part so as to prohibit an unlock
operation of the operating part at a time when the
dial lock is unverified and to allow an unlock opera-
tion of the operating part and to reset the dial lock to
the unverified state in conjunction with a subsequent
unlock operation at a time when the dial lock is ver-
ified,
the engaging part automatically moves to the locked
position so as to make an engagement with the en-
gaged part while starting from a time when the unlock
operation to the operating part is released to a time
when the open/close member moves to the closed
position again.

2. The locking and unlocking apparatus described in
claim 1, wherein
the relating part is of a ratchet structure that allows
the operating part to make a returning movement
toward the lock direction and that prohibits an unlock
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operation of the operating part again in case that the
operating part is released after the dial lock is reset
to the unverified state by the unlock operation of the
operating part.

The locking and unlocking apparatus described in
claim 2, wherein

an elastic force in the lock direction is applied to the
operating part, and the operating part moves toward
the lock direction by disappearing an operating force
of the unlock operation.

The locking and unlocking apparatus described in
either of claim 1 through 3, wherein

the diallock comprises aleverthatis elastically urged
to one direction and moves to a predetermined po-
sition and is held at this position against the elastic
force at a time when the dial lock is verified and that
releases the holding force at a time when the dial
lock is unverified, and an acting body that resets the
dial lock to the unverified state by acting toward one
direction and that makes the dial lock in a reset wait-
ing state by acting toward the other direction,

the lever and the operating part are related through
a first relating part and an unlock operation of the
operating part is prohibited at a time of the unverified
state and the unlock operation of the operating part
is allowed at a time of the verified state, and

the acting body and the operating part are related
through a second relating part, and the dial lock is
reset to the unverified state due to the unlock oper-
ation of the operating part after the verified state.

The locking and unlocking apparatus described in
either of claim 1 through 4, wherein

the engaging part and the engaged part are in a re-
lationship that either one of the engaging part and
the engaged part projects in a falciform shape and
the other receives the falciform shape.

The locking and unlocking apparatus described in
claim 5, wherein

the engaging part elastically moves to the locked po-
sition by releasing the operating part after the dial
lock is verified and the unlock operation of the oper-
ating part is conducted, and then engages with the
engaged part after temporarily making an interfer-
ence avoiding movement against the elastic force
by making an abutting contact with the engaged part
immediately before the open/close member reaches
the closed position.

Alocking and unlocking apparatus comprising a cab-
inet, an open/close member that opens or closes an
opening of the cabinet, a dial lock, an operating part
and an engaging part arranged either one of the cab-
inet and the open/close member, and an engaged
part arranged either the other of the cabinet and the
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open/close member, and holding the open/close
member at a closed position by engaging the engag-
ing part with the engaged part, wherein

the operating part switches the position of the en-
gaging partrelative to the engaged part from alocked
position to an unlocked position by receiving an un-
lock operation,

the dial lock is related at least to the operating part
through a relating part at least at a time when the
open/close member is closed so as to prohibit an
unlock operation of the operating part at a time when
the dial lock is unverified and to allow an unlock op-
eration of the operating part and to reset the dial lock
to the unverified state in conjunction with a subse-
quent unlock operation at a time when the dial lock
is verified,

the engaging part is held at the unlocked position
with accumulating an acting force toward the locked
position when the operating part is released after the
unlock operation of the operating part is conducted
and the open/close member is open and automati-
cally moves to the locked position so as to make an
engagement with the engaged part by releasing the
acting force at a stage that the open/close member
moves again to the closed position.

The locking and unlocking apparatus described in
claim 7, wherein

a detecting device to detect whether the open/close
member locates at the closed position or not is ar-
ranged between the cabinet and the open/close
member.

The locking and unlocking apparatus described in
claim 8, and comprising an acting force accumulating
member that accumulates the acting force to move
the engaging part from the unlocked position to the
locked position while the engaging part moves from
the locked position to the unlocked position due to
an operation of the operating part and then the op-
erating force to the operating part is removed after
the open/close memberis open and a restraint mem-
ber that restrains the acting force accumulating
member at an acting force accumulating position,
a holding force by the restraint member is released
at a time when the detecting device detects that the
open/close member again moves to the closed po-
sition so that the engaging part is moved from the
unlocked position to the locked position by the ac-
cumulated acting force of the acting force accumu-
lating member.

The locking and unlocking apparatus described in
claim 9, wherein

the detecting device contains a displacement part
arranged in either one of the cabinet and the open/
close member, and the displacement part changes
its position by making contact with the other of the
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cabinet or the open/close member so that the re-
straint member is moved from a restraining position
forrestraining the acting force accumulating member
to a non-restraining position.

The locking and unlocking apparatus described in
either of claim 7 through 10, wherein

the relating part is of a ratchet structure that allows
the operating part to make a returning movement
toward the lock direction in case that the the operat-
ing part is released after the dial lock is reset to the
unverified state by the unlock operation of the oper-
ating part and that prohibits an unlock operation of
the operating part after the door is closed again.

The locking and unlocking apparatus described in
claim 11, wherein

an elastic force in the lock direction is applied to the
operating part, and the operating part moves toward
the lock direction by disappearing an operating force
of the unlock operation.

The locking and unlocking apparatus described in
either of claim 7 through 12, wherein

the dial lock comprises aleverthatis elastically urged
to one direction and moves to a predetermined po-
sition and is held at this position against the elastic
force at a time when a dial lock is verified and that
releases the holding force at a time when the dial
lock is unverified, and an acting body that resets the
dial lock to the unverified state by acting toward one
direction and that makes the dial lock in a reset wait-
ing state by acting toward the other direction,

the lever and the operating part are related through
a first relating part and an unlock operation of the
operating part is prohibited at a time of the unverified
state and the unlock operation of the operating part
is allowed at a time of the verified state, and

the acting body and the operating part are related
through a second relating part, and the dial lock is
reset to the unverified state in accordance with the
unlock operation of the operating part after the ver-
ified state.

The locking and unlocking apparatus described in
either of claim 1 through 13, wherein

the operating part also serves as a grip to open and
close the open/close member.

A storage cabinet characterized by applying the
locking and unlocking apparatus described in either
of claim 1 through 14 between the open/close mem-
ber and the cabinet.
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