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(57)  Alock mechanism 1 is composed of a locking
lever 112, a support pin 204, a spring 203, and a slide
button 111. A locking part 2 is composed of an actuator
201 and a stopper 202. A power source part 3 is com-
posed of an electric cell 131 and a cell holder 132. At
least two components out of the three components
which are the lock mechanism 1, the locking part 2, and
the power source part 3 are arranged at positions where
they do not overlap each other. By adopting a configu-
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ration where a key switch 4 for inputting a code number
and the like sectionally overlaps at least one component
out of the lock mechanism 1, the locking part 2, and the
power source part 3, it is possible to implement a small-
sized and thin-type electronic key which can be easily
locked and unlocked and can make its electric cell long-
er in life even in case of keeping the electronic key in
either of a locked state or an unlocked state for a long
time.
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Description

The present invention relates to a small-sized and
thin-type electronic key to be attached to a small-sized
portable article such as a pocket notebook, a stationery
gadget, and a brief case.

Up to now, a brief case, a portable cash box, or a
portable article tobe secured for containing an important
document, a file and the like has needed a lock device
for safety and prevention of crimes, and in order to solve
inconvenience caused by loss of a key and the like, an
electronic key has been used which makes it possible
to lock and unlock by electronically inputting a code
number or the like.

Figures 12 and 13 show examples of electronic
keys. In Figure 12, a code number inputted from a ten-
key pad 1201 is decoded by a control part 1202 and
when the decoded code number coincides with a pre-
registered number, the control part 1202 electrically
drives and unlocks a latch part 1205 of a lock part 1204
through a cable 1203.

Figure 13 is a detail view of the lock part 1204, in
which a cylinder-shaped motor 1301, which is turned ac-
cording to a signal from the control part 1202, moves
forward or backward the latch part 1205 to lock or unlock
by driving a rack 1305 formed in the latch part 1205 with
a pinion 1306 through a gear train of gears 1303 and
1304 from a worm gear 1302 fixed on the motor shaft.
Such an existing example as this is described, for ex-
ample, in Japanese laid-open publication Tokkaisho No.
56-34956.

Figure 14 shows another existing example of the
lock part 1204, which uses a solenoid 1401 as an actu-
ator (driving source) instead of a cylinder-shaped motor.
A plunger 1402 inside the solenoid 1401 is vertically
moved according to a signal from a control part 1202,
and a locking or unlocking operation is performed by
controlling or releasing movement of a latch bolt 1403
by means of a lever mechanism engaged with the plung-
er 1402. Such an existing example as this is described,
for example, in Japanese laid-open publication Tokkai-
hei No. 6-323047.

In the electronic key shown in Figure 12, however,
since the ten-key pad 1201 and control part 1202 for
controlling the electronic key, and the lock part 1204 for
locking and unlocking are composed independently
from each otherthrough a cable 1203, although freedom
of arrangement of them is expected to some degree, the
electronic key comes to be very large in volume as a
whole, so such an electronic key cannot be applied to
an application field where it is necessary for the key to
be small-sized in volume.

As for composition of the lock part 1204, in the elec-
tronic key shown in Figure 13, since the latch part 1205
is driven by the cylinder-shaped motor 1301 through the
worm gear 1302, thickness of the lock part 1204 is de-
termined in substance by the diameter of the cylinder-
shaped motor 1301, so such a key cannot be applied to

10

15

20

25

30

35

40

45

50

55

an application field where the key needs to be made thin.

On the other hand, as shown in Figure 14, in a key
construction using a solenoid 1402 as an actuator, since
aforce generated by the solenoid itself is weak, the key
part of the electronic key becomes complicated in struc-
ture. Therefore, since there is a limit in making the key
small and thin, such a key is difficult to attach to a port-
able article and the like.

Furthermore, since the solenoid needs to be con-
tinuously supplied with electric current to keep the key
in a locked or unlocked state or the power consumption
is made great for obtaining a necessary force, there has
been a problem that a button type cell of silver oxide,
lithium, or the like cannot supply a sufficient current due
to increase of the cell's internal resistance and comes
to be made short in cell life.

In order to solve the above-mentioned problems,
the invention has an object of providing a small-sized
and thin-type electronic key makes it possible to simply
lock and unlock. For this purpose, the present invention
provides an electronic key comprising;

a lock means for locking,

a locking means having a stopper for regulating a
movable range of the lock means and an actuator
for driving the stopper,

a driving circuit for generating a driving signal to op-
erate the actuator,

a code information inputting means for inputting
code information,

a code information storing means for storing a spec-
ified signal,

a control circuit for controlling the driving circuit ac-
cording to a signal inputted from the code informa-
tion inputting means, and the signal stored in the
code information storing means, and

a power source for supplying electric power to the
actuator, the driving circuit, the control circuit, and
the code information storing means, and character-
ised in that;

at least two components out of the three compo-
nents which are the lock means, the locking means
and the power source are arranged at positions
where they do not sectionally overlap each other,
and

the code information inputting means sectionally
overlaps at least one component out of the lock
means, the locking means and the power source,

Preferably, the specified signal stored in the code
information storing means is set using the code infor-
mation inputing means.

Embodiments of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying diagrammatic figures, in which;

Figure 1 is a sectional view of an electronic key of
embodiment 1 of the present invention;
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Figure 2 is a plan view of the electronic key of em-
bodiment 1 of the invention except its power source
part;

Figure 3 is a system block diagram showing a con-
nection relation between components of the elec-
tronic key of embodiment 1 of the invention;
Figures 4A and 4B are outside views of the elec-
tronic key of embodiment 1 of the invention seen
from two different directions;

Figure 5 is a sectional view of an electronic key of
embodiment 2 of the invention;

Figure 6 is a structural view of an ultrasonic motor
used in the electronic key of embodiment 2 of the
invention;

Figure 7 is a sectional view of an electronic key of
embodiment 3 of the invention;

Figure 8 is a sectional view of an electronic key of
embodiment 4 of the invention;

Figure 9 is a system block diagram showing a con-
nection relation between components of the elec-
tronic key of embodiment 5 of the invention;
Figure 10 is a structural view of an ultrasonic motor
used in the electronic key of embodiment 5 of the
invention;

Figure 11 is a sectional view of an electronic key of
embodiment 6 of the invention;

Figure 12 is a figure showing construction of an ex-
isting electronic key;

Figure 13is a detail view of a lock part of the existing
electronic key; and

Figure 14 is another detail view of a lock part of the
existing electronic key.

The present invention makes it possible to make an
electronic key small and thin by adopting a composition
in which at least two components out of the lock means,
the locking means, and the power source which are the
main components of the electronic key are arranged at
positions where they do not overlap sectionally each
other, and the code information inputting means is ar-
ranged at a position where it sectionally overlaps at least
one component out of the lock means, locking means,
and the power source.

Figure 3 is a system block diagram showing a con-
nection relation among components of an electronic key
of the invention. In Figure 3, a code information inputting
means 4 inputs a signal for controlling a control circuit
302 included in a driving control means 5.

The control circuit 302 makes a code information
storing means 303 store the signal inputted from the
code information inputting means 4.

A driving circuit 301 outputs a signal for driving an
actuator 201 contained in a locking means 2 according
to a specified signal from the control circuit 302. The
actuator 201, which is driven according to a signal from
the driving circuit 301, operates a stopper 202 to regu-
late a working range of a lock means 1, and determines
alocked state or a non-locked state of the electronic key.
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An electric cell 131 inside a power source 3 supplies
electric power to the code information storing means
3083, the control circuit 302, the driving circuit 301, and
the actuator 201.

The present invention makes it possible to make an
electronic key small and thin by adopting the above-
mentioned configuration and by flatly arranging the lock
means 1 and the locking means 2, or the lock means 1
and the power source 3, or the locking means 2 and the
power source 3, or the lock means 1 and the locking
means 2 and the power source 3, and making them sec-
tionally overlapping a part or the whole of the code in-
formation inputting means 4.

The actuator 201 is preferably an ultrasonic motor
having a flatly turnable rotor or a piezoelectric actuator
having a flatly movable slider.

Alternatively, the actuator 201 may be a flat type
electromagnetic motor having a flatly turnable shaft, and
may be also, as shown in Figure 10, a stepping motor
for clock use 1010 composed of a rotor 1001, a stator
1002, and a coil 1003 which are flatly arranged.

Figure 9 is another system block diagram showing
an alternative connection relation among components
of an electronic key of the invention. In Figure 9, a de-
tecting means 901 for detecting a position of the stopper
by directly engaging with the stopper 202 is provided.
The detecting means 901 issues a specified signal to
the control circuit 302 by determining on the basis of a
position of the stopper 202 whether the locking means
2isin a locked state or in a non-locked state. On receiv-
ing the signal from the detecting means 901 the control
circuit 302 outputs a proper amount of signals for driving
the actuator 201 contained in the locking means 2. The
actuator 201, which is driven by a proper amount of sig-
nals from the driving circuit 301, sets a working range
of the lock means 1 by operating the stopper 202 at a
proper range and controls a locked state or a non-locked
state of the electronic key to be at a secure position.

The detecting means 901 for detecting a position of
the stopper 202 may detect not only the stopper 202 but
alternatively the actuator 201 or a transmission wheel
701. Thus, the detecting means 901 may be a detecting
means for detecting a position of the stopper 202 which
engages with the stopper 202, may be a detecting
means for detecting a position of the stopper 202 which
engages with the actuator 201, and may also be a de-
tecting means for detecting a position of the stopper 202
which engages with the transmission wheel 701.

The stopper 202 may be directly driven by the ac-
tuator 201, may be driven through a transmission wheel
engaging with the actuator 201, and may be also driven
by engaging with the actuator 201.

A cell mounting means 132 can be composed so as
to hold the electric cell 131 and make it possible to
mount and demount the electric cell 131 from the out-
side of the electronic key.

Furthermore, by using a non-volatile memory such
as an EEPROM in the code information storing means
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303, such information as a code number for unlocking
the electronic key can be kept without being erased
even in case that supplying of power from the electric
cell 131 is stopped due to exhaustion of the cell or the
like. Therefore, such information as a code number
stored in advance can continue to be used even at the
time of replacing the cell 131 and in case of continuing
to use the electronic key, it is unnecessary to perform
such an operation as re-registration of the code number.

Embodiment 1

Figure 1 is a sectional side view of embodiment 1
of an electronic key of the invention. Figure 2 is a sec-
tional plan view of the electronic key except its power
source part. Figures 4A and 4B are outside views of the
electronic key.

In Figure 2, a locking lever 112 inside the electronic
key is arranged so as to sway or pivot around a support
pin 204 provided in one end part of the locking lever 112.
A recessed or dent part 205 is formed at the other end
part of the locking lever 112. The locking lever 112 is
energised so as to be swayed toward the right in Figure
2, that is, in the direction of the dent part 205, by a ten-
sion spring 203 disposed near the support pin 204.

When a lock pin 206 provided outside the lock
mechanism 1 moves to the position of a state B from the
position of a state A, the locking lever 112 is swayed
toward the left in Figure 2, and when the lock pin 206
moves to the position of the dent part 205 (state B), the
locking lever 112 is urged back by the spring 203 and
the electronic key comes 1o be in a locked state by en-
gaging the dent part 205 and the lock pin 206 with each
other.

When unlocking the electronic key, by sliding a slide
button 111 to the left in the figure, the locking lever 112
is swayed to the left to disengage the lock pin 206 from
the dent part 205 and the electronic key comes to be in
an unlocked state.

In Figure 1, a method of disengaging the lock pin
206 from the dent part 205 as utilising the slide button
111 has been shown, but since it is possible to unlock
the key also by coercively moving the lock pin 206 by
hand to the state A in opposition to the energising force
of the spring 2083, the slide button may be omitted.

On the other hand, the stopper 202 for regulating a
movable range of the locking lever is directly joined to
the actuator 201 and the stopper 202 is also turned with
turning of the actuator 201, as known from Figure 1.

At this time, in the case that the stopper 202 is po-
sitioned at a state C, the locking lever 112 can be
swayed to the left, and since the lock pin 206 can be
disengaged from the dent part 205, the lock mechanism
is in a non-locked state. In the case that the stopper 202
is positioned in a state D, however, since the locking
lever 112 cannot be swayed even by sliding the slide
button 111 to the left in the figure, the lock mechanism
is in a locked state.
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As for a sectional arrangement of each component
composing the electronic key, as shown in Figures 1 and
4A and 4B, the lock mechanism 1 composed of the lock-
ing lever 112, the support pin 204, the spring 203 and
the slide button 111, the locking part 2 composed of the
actuator 201 and the stopper 202, and the power source
part 3 composed of the electric cell 131 and the cell hold-
er 132 are arranged flatly in relation to one another.

Furthermore, a key switch or key pad 4 for inputting
a code number and the like is arranged with a control
driving part 5 provided with a memory for storing an in-
putted signal, a control circuit, a driving circuit and the
like, and outputs a driving signal for properly operating
the actuator 201 according to an inputted signal. This
key switch 4 is arranged so as to sectionally overlap the
lock mechanism 1, the locking part 2 and the power
source part 3, and this arrangement has made the whole
electronic key smaller and thinner in size in comparison
with an existing electronic key.

Although Figure 1 has shown an embodiment
where all the three components which are the lock
mechanism 1, the locking part 2, and the power source
part 3 are arranged at positions where they do not over-
lap sectionally one anocther (flatly arranged), it is possi-
ble to make the electronic key thin also by adopting a
configuration where two components out of the three
components, namely, the lock mechanism 1 and the
locking means 2 or the lock mechanism 1 and the power
source 3 or the locking means 2 and the power source
3 are flatly arranged and at the same time the key switch
4 is arranged so as to sectionally overlap these two com-
ponents, and this configuration is more effective in min-
iaturisation than the configuration where all the three
components are flatly arranged.

The electric cell 131 is held by the cell mounting
means 132 and can be easily mounted and demounted
from the outside of the electronic key.

In this case, by using a non-volatile memory such
as an EEPROM in the code information storing means
303, such information as a code number for unlocking
the electronic key can be kept without being erased
even in case that supplying of power from the electric
cell 131 is stopped due to exhaustion of the cell or the
like. Therefore, such information as a code number
stored in advance can continue to be used even at the
time of replacing the cell 131, and in case of continuing
to use the electronic key, it is unnecessary to perform
such an operation as re-registration of the code number
and the like. Further, the lock cannot be disabled by re-
moving the electric cell 131 to erase the code number.

Figures 4A and 4B are arrangement views of an
electronic key. The electric cell 131 is held by the cell
holder 132 and is composed so that the electric cell 131
may be easily replaced from the outside of the electronic
key.

The key switch 4 on the upper face of the electronic
key is intended for inputting a code number and the like
for determining an unlocked state or a locked state of
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the electronic key, and is provided with a ten-key pad,
that is a ten numeral key pad, a star (*) key, and a sharp
(#) key.

Although not illustrated in the figures, it is possible
to easily check an inputted code number or the like by
simultaneously composing inside the electronic key a
display means such as a liquid crystal panel for display-
ing such information as a code number or the like input-
ted by the key switch 4, or a pronouncing means with a
piezoelectric speaker or the like for checking input of a
code number or the like.

Embodiment 2

Figure 5 is a sectional view of an electronic key of
embodiment 2 of the invention.

In Figure 5, an ultrasonic motor 6 having a flatly
turnable rotor is used as an actuator to drive the stopper
202 for regulating a working range of the locking lever
112.

Figure 6 is a structural view of an ultrasonic motor
to be used in the present invention. Plural projections
603a in the shape of comb's teeth are provided at reg-
ular intervals on a vibrating member 603. A rotor 602 is
in contact with the projections 603a in the shape of
comb's teeth of the vibrating member 603 through a fric-
tion member. A pressing spring 601 presses the moving
member 602 against the projections 603a in the shape
of comb's teeth of the vibrating member 603. One or
more kinds of high frequency voltages are applied to a
piezoelectric vibrator 604 from a piezoelectric vibrator
driving circuit. The rotor 602 is turned by a travelling
wave or a standing wave generated in the vibrating
member 603.

Since this ultrasonic motor has a feature that its
static torque at the time when no electric current flows
is great, in order to control the stopper 202 for regulating
a movable range of the locking lever, it is not necessary
to always make electric current flow in case of keeping
the electronic key in either of a locked state or an un-
locked state, so it is possible to make an electric cell
longer in cell life in case of driving a lock mechanism of
an electronic key with the cell.

Further, since an ultrasonic motor has a greater
torque than an electromagnetic actuator, a lock mecha-
nism can be made simpler.

Furthermore, since the motor itself can be made
thin in thickness by adopting an ultrasonic motor of such
structure as shown in Figure 6, an electronic key itself
becomes thin in thickness as a whole and can be at-
tached to a small-sized portable article and the like.

Still further, since the invention has the features and
performance similar to the case of using the ultrasonic
motor shown in Figure 6 also in case of using a piezo-
electric actuator having a flatly movable slider, it is pos-
sible to make the same configuration as the electronic
key as shown in Figure 5.

In case of using an electromagnetic motor as an ac-
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tuator for driving a stopper used in an electronic key of
the invention, it is an absolute condition for making the
electronic key small and thin that the motor itself is of
thin type.

As an electromagnetic motor which can be used in
the invention, therefore, a flat type electromagnetic mo-
tor having a flatly turnable shaft is effective in making
an electronic key of thin type.

Otherwise, a stepping motor for clock use 1010 hav-
ing a rotor 1001, a stator 1002, and a coil 1003 disper-
sively arranged can be also adopted as a small-sized
and thin-type electromagnetic motor.

Embodiment 3

Figure 7 is a plan view of a lock mechanism and a
locking part of an electronic key of embodiment 3 of the
invention. Here, like a case of Figure 2, a power source
part is omitted.

Teeth are formed on the outer circumference of the
stopper 202 for regulating a movable range of the lock-
ing lever 112 and on the outer circumference of the ac-
tuator 201, and the stopper 202 is turned simultaneously
with turning of the actuator 201 through a reduction gear
train 701.

Thanks to such a configuration as this, even in the
case that an output torque of the actuator 201 to be re-
quired for driving the stopper 202 is small, the stopper
can be driven by driving it through a reduction gear train
701.

An effect of raising the degree of freedom for layout
of the actuator 201 inside the electronic key can be also
obtained by using a gear train.

This embodiment has shown an example using a
gear train, but a similar effect can be obtained also by
atransmission wheel system utilising friction by a rubber
member and the like instead of a gear part.

A locking method of the electronic key is the same
as in the embodiment 1 shown in Figure 2.

Embodiment 4

Figure 8 is a plan view of a lock mechanism and a
locking part of an electronic key of embodiment 4 of the
invention. Here, as in Figure 2, a power source part is
omitted.

The stopper 202 for regulating a movable range of
the locking lever 112 is made rectangular in shape, and
a groove 803 is formed in one end part of the stopper
202 and engages with a crank pin 802 provided near the
outer circumference of the actuator 201.

Since a support pin 801 is provided near the centre
of the stopper 202, the tip of the stopper 202 is moved
as the actuator 201 turns. Therefore, a swaying range
of the locking lever 112 comes to be regulated by the
stopper 202.

Since the tip of the stopper 202 is coercively moved
downward in Figure 8 by adopting a locking part utilising
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such a crank mechanism, when pressing the slide but-
ton 111 toward the left, the dent part 205 of the locking
lever 112 is swayed to the left and the electronic key can
be released from a locked state.

This embodiment has shown an example using a
crank mechanism, but it is possible to implement the in-
vention also in a system utilising a link mechanism, a
parallel crank mechanism, a cam mechanism and the
like as a mechanism for driving the stopper 202.

Embodiment 5

Figure 10 is a plan view of a lock mechanism and a
locking part of an electronic key of embodiment 5 of the
invention. Here, as in Figure 2, a power source part is
omitted.

The actuator 201 is composed of a stepping motor
for clock use 1010 composed of a coil 1003 for gener-
ating magnetism by receiving a specified signal gener-
ated from the driving circuit 301, a stator 1002 for induc-
ing the magnetism generated by the coil 1003, and a
rotor 1001 turned by receiving the magnetism induced
by the stator 1002. Rotation of the rotor 1001 is trans-
mitted to a transmission wheel 701, and then turns the
stopper 202 for regulating a movable range of the lock-
ing lever 112.

The stopper 202 is provided with a projection 202A.
A terminal 1021 is provided which comes into contact
with the stopper's projection 202A when the stopper 202
is turned and comes into a locked state D. Also, a ter-
minal 1022 is provided which comes into contact with
the stopper's projection 202A when the stopper 202 is
turned and comes into a non-locked state C. A detecting
means 901 in this embodiment is composed of the stop-
per's projection 202A and the terminals 1021 and 1022.
The terminals 1021 and 1022 are connected with a con-
trol circuit 302, and when the stopper's projection 202A
comes into contact with the respective terminals 1021
and 1022, each of the terminals 1021 and 1022 gener-
ates a signal for notifying of its contact. The signals is-
sued from the terminals 1021 and 1022 enter the control
circuit 302. The control circuit 302 which has received
the signals from the terminals 1021 and 1022 controls
the driving circuit 301 to generate a signal to drive the
actuator 201. By operating in such a manner, the elec-
tronic key is surely brought into a locked state D or in a
non-locked state C.

Otherwise, the detecting means may be the actua-
tor 201 and may be also the transmission wheel 701.
The detecting means may be a detecting means for de-
tecting a position of a stopper by engaging with the stop-
per 202, may be also a detecting means for detecting a
position of a stopper by engaging with the actuator 201,
and may be still also a detecting means for detecting a
position of a stopper by engaging with the transmission
wheel 701.
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Embodiment 6

Figure 11 is a sectional view of embodiment 6 show-
ing the relation between a power source mounting
means 132 and a locking lever 112. This embodiment
has a structure in which a part 1101 of the power source
mounting means 132 for mounting and demounting an
electric cell 131 which is a power source 3 and a part
1102 of the locking lever 112 are engaged with each oth-
er in a locked state and the power source mounting
means 132 cannot be mounted and demounted from the
outside.

When the stopper which is a locking means is
turned and comes into a non-locked state C, since the
locking lever 112 can freely move in a space 1103, the
electric cell 131 can be mounted and demounted by
moving the power source mounting means 132, and it
is possible to prevent a risk that the electric cell in a
locked state is demounted by mistake.

Inthe Figures, atension spring 203 is shown pulling
the locking lever 112. This could be replaced by a com-
pression or rotational biasing member and a biasing
member other than a spring could be used. Finally, the
spring 203 and support pin 204 could be deleted and
the locking lever 112 itself comprise an integral biasing
means.

As described above, the present invention can im-
plement a small-sized and thin-type electronic key
which can be easily locked and unlocked and also can
make its electric cell longer in cell life even in case of
keeping the electronic key in either of a locked or a non-
locked state for a long time by providing the electronic
key comprising;

a lock means for locking,

a locking means having a stopper for regulating a
movable range of the locking means and an actua-
tor for driving the stopper,

a driving circuit for generating a driving signal for
operating the actuator,

a code information inputting means for setting and
inputting a code information,

a control circuit for controlling the driving circuit ac-
cording to a signal inputted from the code inputting
means,

a code information storing means for storing a spec-
ified signal inputted from the code information in-
putting means, and

a power source for supplying electric power to the
actuator, the driving circuit, the control circuit, and
the code information storing means, wherein;

at least two components out of the three compo-
nents which are the lock means, the locking means,
and the power source are arranged at positions
where they do not overlap sectionally each other
and the code information inputting means is ar-
ranged at a position where it sectionally overlaps at
least one component out of the lock means, the
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locking means, and the power source. Furthermore,
by providing a detecting means for detecting wheth-
er the key is in a locked state or in a non-locked
state, the invention can implement a small-sized
and thin-type electronic key of higher reliability.

The aforegoing description has been given by way
of example only and it will be appreciated by a person
skilled in the art that modifications can be made without
departing from the scope of the present invention.

Claims
1. An electronic key comprising;

a lock means (1) for locking,

a locking means (2) having a stopper (202) for
regulating a movable range of the lock means
(1) and an actuator (201) for driving the stopper
(202),

a driving circuit (301) for generating a driving
signal to operate the actuator (201),

a code information inputting means (4) for in-
putting code information,

a code information storing means (303) for stor-
ing a specified signal,

a control circuit (302) for controlling the driving
circuit (301) according to a signal inputted from
the code information inputting means (4), and
the signal stored in the code information storing
means (303), and

a power source (3) for supplying electric power
to the actuator (201), the driving circuit (301),
the control circuit (302), and the code informa-
tion storing means (303), and characterised in
that;

at least two components out of the three com-
ponents which are the lock means (1), the lock-
ing means (2) and the power source (3) are ar-
ranged at positions where they do not section-
ally overlap each other, and

the code information inputting means (4) sec-
tionally overlaps at least one component out of
the lock means (1), the locking means (2) and
the power source (3).

2. An electronic key as defined in claim 1, wherein;
the lock means (1) and the locking means (2)
are arranged at positions where they do not section-
ally overlap each other.

3. An electronic key as defined in claim 1, wherein;
the lock means (1) and the power source (3)
are arranged at positions where they do not section-
ally overlap each other.

4. An electronic key as defined in claim 1, wherein;
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10.

11.

12.

13.

14.

15.

the locking means (2) and the power source
(8) are arranged at positions where they do not sec-
tionally overlap each other.

An electronic key as defined in claim 1, wherein;
the lock means (1), the locking means (2), and

the power source (3) are arranged at positions

where they do not sectionally overlap one another.

An electronic key as defined in any preceding claim,
wherein;

the actuator (201) is an ultrasonic motor (6)
having a flatly turnable rotor.

An electronic key as defined in any one of claims 1
to 5, wherein;

the actuator (201) is a piezoelectric actuator
having a flatly movable slider.

An electronic key as defined in any one of claims 1
to 5, wherein;

the actuator (201) is a flat-type electromag-
netic motor having a flatly turnable shaft.

An electronic key as defined in any one of claims 1
to 5, wherein;

the actuator (201) is a stepping motor (1010)
composed of a rotor (1001), a stator (1002), and a
coil (1003) which are flatly arranged.

An electronic key as defined in any preceding claim,
wherein;

the stopper (202) is directly driven by the ac-
tuator (201).

An electronic key as defined in any one of claims 1
to 9, wherein;

the stopper (202) is driven through a transmis-
sion wheel (701) engaging with the actuator (201).

An electronic key as defined in any one of claims 1
to 10, wherein;

the stopper (202) is driven by engaging with
the actuator (201).

An electronic key as defined in any preceding claim,
wherein;

the actuator (201) is provided with a detecting
means (901) for detecting position of the stopper
(202).

An electronic key as defined in any one of claims 1
to 12, wherein;

the stopper (202) is provided with a detecting
means (901) for detecting a position of the stopper
(202).

An electronic key as defined in claim 11, wherein;
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the transmission wheel (701) is provided with
a detecting means (901) for detecting a position of
the stopper (202).

An electronic key as defined in claim 13, wherein
the detecting means (901) engages with the actua-
tor (201) to detect a position of the stopper (202).

An electronic key as defined in claim 14, wherein
the detecting means (901) engages with the stop-
per (202) to detect a position of the stopper (202).

An electronic key as defined in claim 15, wherein
the detecting means (901) engages with the trans-
mission wheel (701) to detect a position of the stop-
per (202).

An electronic key as defined in any preceding claim,
wherein;

the power source (3) has an electric cell (131)
for supplying electric power to the actuator (201),
the driving circuit (301), the control circuit (302) and
the code information storing means (303), and a
power source mounting means (132) which makes
it possible to mount and demount the electric cell
(131) from the outside.

An electronic key as defined in claim 19, wherein;

the power source mounting means (132)
making it possible to mount and demount the elec-
tric cell (131) which is the power source (3) from the
outside is a power source mounting means (132)
which operates only when the lock means (1) is un-
locked.
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