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(57) ABSTRACT

A multi doorlock includes a doorlock unit (200) installed to a
hinged door (100), a non-powered DC motor (300) installed
to the doorlock unit, and links (400) (410) having one ends
connected to the DC motor and the other ends installed to a
doorframe, the links being folded or unfolded with each other
when the hinged door is closed or opened. The doorlock unit
(200) frequently changes a braking resistance of the DC
motor (300) while the hinged door (100) is opened or closed,
thereby controlling an opening/closing speed of the hinged
door. A relay switch (700) is connected to both ends of a
power line (330) of the DC motor (300) to short the DC motor
onoccasions. When it is intended to fix the hinged door (100),
the relay switch (700) is operated to short the DC motor (300)
such that the hinged door is not moved.
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MULTI DOORLOCK USING BRAKING
RESISTANCE OF DC MOTOR

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a multi doorlock
using a braking resistance of a DC motor, and more particu-
larly to a multi doorlock using a braking resistance of a DC
motor, which controls a moving speed of a hinged door or
fixes the hinged door by installing a non-powered DC motor
to a doorlock unit used for the hinged door.

[0003] 2. Description of the Related Art

[0004] Generally, a hinged door is installed in a building to
partition a space or allow passage from a predetermined par-
titioned space to another space. Seeing the hinged door in
brief, a doorframe is installed to a certain portion of a wall,
and hinges are installed to upper and lower portions of the
doorframe. So, the hinged door may be opened or closed by
means of the hinges.

[0005] When such a hinged door is opened or closed, a gap
is generated between the hinged door and the doorframe to
which the hinges are installed. At this time, since a conven-
tional hinged door is not provided with a separate means for
preventing a finger from being jammed and harmed in the
gap, a finger of a user may be jammed and harmed in the gap
when the hinged door is opened or closed. This problem is
more serious to children who are more careless and more
ignorant of safety than adults.

[0006] In addition, a conventional hinged door is not pro-
vided with a separate fixing function, so the hinged door in an
opened state may be abruptly closed due to external interfer-
ence or wind, which causes noise and even an accident.

SUMMARY OF THE INVENTION

[0007] The present invention is designed to solve the prob-
lems of'the prior art, and therefore it is an object of the present
invention to provide a multi doorlock using a braking resis-
tance of a DC motor, which may have various functions
selectively by basically giving a finger jamming prevention
function, a door fixing function and a crime prevention func-
tion to the doorlock.

[0008] Another object of the present invention is to provide
a multi doorlock using a braking resistance of a DC motor,
which may control an opening/closing operation of a hinged
door by installing a DC motor in a non-powered state to the
doorlock installed at the hinged door and then frequently
changing a braking resistance of the DC motor according to
the opening/closing behavior of the hinged door.

[0009] Still another object of the present invention is to
provide a multi doorlock using a braking resistance of a DC
motor, which may allow easy opening of a hinged door with
a small force by increasing a braking resistance of the DC
motor when the hinged door is opened.

[0010] Further another object of the present invention is to
provide a multi doorlock using a braking resistance of a DC
motor, which may allow soft closing of a hinged door by
decreasing a braking resistance of the DC motor while the
hinged door is being closed and eliminate an impact of a
closing hinged door by further decreasing a braking resis-
tance of the DC motor when the hinged door is completely
closed.

[0011] Still another object of the present invention is to
provide a multi doorlock using a braking resistance of a DC
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motor, which may fix a hinged door at any location according
to the user’s selection by shorting the DC motor in a non-
powered state and thus fixing the hinged door.

[0012] Inorderto accomplish the above object, the present
invention provides a multi doorlock using a braking resis-
tance of a DC motor, which includes a doorlock unit installed
to a hinged door; a non-powered DC motor installed to the
doorlock unit; and links having one ends connected to the DC
motor and the other ends installed to a doorframe, the links
being folded or unfolded with each other when the hinged
door is closed or opened, wherein the doorlock unit fre-
quently changes a braking resistance of the DC motor while
the hinged door is opened or closed, thereby controlling an
opening/closing speed of the hinged door.

[0013] Preferably, the multi doorlock further includes a
relay switch connected to both ends of a power line of the DC
motor to short the DC motor on occasions, wherein, when itis
intended to fix the hinged door, the relay switch is operated to
short the DC motor such that the hinged door is not moved.
[0014] Preferably, the multi doorlock further includes a
first connection terminal installed at a side of the doorlock
unit to be elastically protruded by a spring, the first connec-
tion terminal being electrically connected to a rechargeable
cell that supplies power to the relay switch; and a second
connection terminal installed at a position of a doorframe
corresponding to the first connection terminal, the second
connection terminal being connected to a main power line to
supply power, wherein the first connection terminal and the
second connection terminal are connected with each other to
charge the rechargeable cell when the hinged door is in a
closed state.

[0015] Preferably, a rechargeable cell is installed to the
doorlock unit to supply power to the relay switch, and the
rechargeable cell is electrically connected to the DC motor
such that the rechargeable cell is charged using electricity
generated from the DC motor when the DC motor is forcibly
rotated while the hinged door is opened or closed.

[0016] Preferably, the doorlock unit includes a fixture but-
ton and a release button for operating the relay switch,
wherein, when the fixture button is pressed, the relay switch
shorts the DC motor to fix the hinged door in an opened or
closed state, and wherein, when the release button is pressed,
a fixed state of the hinged door is released.

[0017] Preferably, the doorlock unit includes a cable elec-
trically connected to the doorlock unit and having a predeter-
mined length; and an auxiliary fixture button and an auxiliary
release button installed to a lower end of the cable and having
the same function as the fixture button and the release button,
whereby the operation of fixing or releasing the hinged door
is allowed to children and old or weak persons.

[0018] Preferably, the DC motor includes a final output
shaft to which a first gear is integrally formed; a first DC
motor having a first output shaft to which a second gear
engaged with the first gear is integrally formed, and a rotary
shaft to which a third gear is integrally formed; and a second
DC motor having a second output shaft to which a fourth gear
engaged with the third gear is integrally formed.

[0019] Preferably, the multi doorlock further includes a
rotation sensor formed at the rotary shaft of the first DC
motor.

[0020] Preferably, the rotation sensor includes a rotating
cam integrally connected to the rotary shaft to rotate in the
same direction as the rotary shaft, the rotating cam having a
long region, a rotation detection protrusion and a short region
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repeatedly formed on an outer periphery thereof; and a rota-
tion sensing micro switch closely adhered to the outer periph-
ery of the rotating cam to detect rotation of the rotating cam,
wherein the rotation sensing micro switch determines that the
hinged door is being opened, in case the rotating cam is
rotated in a clockwise direction to subsequently pass the long
region, the rotation detection protrusion and the short region
repeatedly, and wherein the rotation sensing micro switch
determines that the hinged door is being closed, in case the
rotating cam is rotated in a counterclockwise direction to
subsequently pass the short region, the rotation detection
protrusion and the long region repeatedly.

[0021] Preferably, the rotation sensing micro switch is elec-
trically connected to a controller of the doorlock unit, and
wherein, when the rotation sensing micro switch detects a
clockwise or counterclockwise rotation of the rotating cam,
the controller instantly changes a braking resistance of the
DC motor to control an opening/closing speed of the hinged
door.

[0022] Preferably, the multi doorlock further includes a
finger jamming detection sensor protruded out of the door-
lock unit to detect whether a finger is located between the
hinged door and the doorframe.

[0023] Preferably, the multi doorlock further includes a
closing detection sensor installed to the doorlock unit to
detect a closing state of the hinged door; and a remote con-
troller wirelessly communicated with a controller of the door-
lock unit in real time and having a crime prevention button,
wherein, in case the crime prevention button of the remote
controller is pressed in a state that the hinged door is closed
and thus the closing detection sensor is in an “ON” state, the
controller of the doorlock unit is shifted into a crime preven-
tion mode, and wherein, in the crime prevention mode, in case
an alien person forcibly opens the hinged door, the closing
detection sensor is shifted into an “OFF” state and notifies the
fact to the outside.

[0024] Preferably, the multi doorlock further includes a
movement detection sensor installed to the doorlock unit to
detect an indoor movement, wherein the movement detection
sensor detects invasion of an alien person and notifies the fact
to the outside using an emergency bell and/or a lamp.
[0025] Preferably, the multi doorlock further includes a
door-closing cylinder installed between the links, wherein the
door-closing cylinder includes a hollow guide tube connected
to the link; a piston having one end guided to be inserted into
or drawn from the guide tube and the other end connected to
the link; and a restoring spring having one end connected to
the piston and the other end connected to a fixing pin installed
to the link to pull the piston into the guide tube.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a perspective view showing a multi door-
lock according to the present invention, which is installed to
a hinged door;

[0027] FIG.21is a perspective view showing the multi door-
lock according to the present invention;

[0028] FIG. 3 is an enlarged perspective view showing
essential components of the multi doorlock according to the
present invention;

[0029] FIG. 4 is a front view showing the interior of the
multi doorlock according to the present invention;

[0030] FIG. 5is an enlarged view showing the A portion of
FIG. 1,
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[0031] FIG. 6 is a sectional view showing a door-closing
cylinder according to the present invention;

[0032] FIG. 7is a plane view showing a hinged door closed
by the multi doorlock according to the present invention;
[0033] FIG. 8 is a plane view showing the hinged door
opened by the multi doorlock according to the present inven-
tion;

[0034] FIG. 9 is a schematic view showing a DC motor
employed in the multi doorlock according to the present
invention;

[0035] FIG. 10 is a schematic view showing the interior of
the DC motor employed in the multi doorlock according to
the present invention;

[0036] FIG. 11 is a bottom view showing a rotation sensor
employed in the multi doorlock according to the present
invention; and

[0037] FIG. 12 is a circuitry diagram illustrating how a
braking resistance of the DC motor employed in the present
invention is changed.

[0038]

<Reference Numeral of Essential Parts in the Drawings>

100: hinged door 200: doorlock unit

300: DC motor 310: reduction gear

320: final output shaft 321: first gear

330: power line 340: first DC motor
341: second gear 342: first output shaft
343: rotary shaft 344: third gear

350: second DC motor 351: second output shaft
352: fourth gear 360: rotation sensor

361: rotation sensing micro switch ~ 362: rotating cam

370: long region 371: rotation detection protrusion
372: short region 400, 410: link

500: controller

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0039] Hereinafter, preferred embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0040] FIG. 1 is a perspective view showing a multi door-
lock according to the present invention, which is installed to
ahinged door, FIG. 2 is a perspective view showing the multi
doorlock according to the present invention, FIG. 3 is an
enlarged perspective view showing essential components of
the multi doorlock according to the present invention, FIG. 4
is a front view showing the interior of the multi doorlock
according to the present invention, FI1G. 5 is an enlarged view
showing the A portion of FIG. 1, FIG. 6 is a sectional view
showing a door-closing cylinder according to the present
invention, FIG. 7 is a plane view showing a hinged door
closed by the multi doorlock according to the present inven-
tion, FIG. 8 is a plane view showing the hinged door opened
by the multi doorlock according to the present invention, FI1G.
9 is a schematic view showing a DC motor employed in the
multi doorlock according to the present invention, FIG. 10 is
a schematic view showing the interior of the DC motor
employed in the multi doorlock according to the present
invention, FIG. 11 is a bottom view showing a rotation sensor
employed in the multi doorlock according to the present
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invention, and FIG. 12 is a circuitry diagram illustrating how
a braking resistance of the DC motor employed in the present
invention is changed.

[0041] The multi doorlock according to the present inven-
tion includes a doorlock unit 200 installed to a hinged door
100, a non-powered DC motor 300 installed to the doorlock
unit, links 400, 410 connected to the DC motor at one end and
installed to a doorframe at the other end, the links being
folded or unfolded when the hinged door is closed or opened,
and a relay switch 700 connected to both ends of a power line
330 of the DC motor 300 and shorting the DC motor on
occasions, as shown in FIGS. 1 to 12. The doorlock unit 200
frequently changes a braking resistance of the DC motor 300
while the hinged door 100 is opened or closed, thereby con-
trolling an opening/closing speed of the hinged door. When it
is intended to fix the hinged door 100, the DC motor 300 is
shorted using the relay switch 700 to give a braking force such
that the hinged door does not move.

[0042] The DC motor 300 is connected with a braking
resistor, and its braking resistance is frequently changed
according to the opening/closing operation of the hinged door
100. In other words, as the braking resistance is greater, the
DC motor 300 allows the hinged door to be easily opened
with a small force. Also, as the braking resistance of the DC
motor 300 is smaller, the hinged door may be closed more
slowly. In more detail, as a braking resistance is subsequently
increased in the order of 100€2, 200£2, 300£2 and 4002 as
shown in FIG. 12, the DC motor 300 may rotate more easily,
and accordingly the hinged door 100 may be easily opened
with a small force. Also, as the braking resistance is subse-
quently decreased in the order of 400L2, 300€2, 200Q2 and
10022, the DC motor 300 may be more difficultly rotated, and
accordingly, the hinged door is more slowly closed to relieve
an impact when the hinged door is completely closed. When
the hinged door 100 is completely closed, the braking resis-
tance is set as 0 (zero) such that the DC motor 300 is not
rotated, and accordingly the hinged door is fixed when it is
completely closed.

[0043] The DC motor 300 includes a final output shaft 320
at a lower end of which a first gear 321 is integrally formed;
a first DC motor 340 having a first output shaft 342 at a lower
end of which a second gear 341 engaged with the first gear
321 is integrally formed and a rotary shaft 343 at a lower end
of which a third gear 344 is integrally formed; and a second
DC motor 350 having a second output shaft 351 to which a
fourth gear 352 engaged with the third gear 344 is integrally
formed.

[0044] A reduction gear 310, a power line 330 and a relay
switch 700 are respectively installed to the first DC motor 340
and the second DC motor 350, substantially identically.
[0045] A rotation sensor 360 is formed at a lower end of the
rotary shaft 343 of'the first DC motor 340. The rotation sensor
360 includes a rotating cam 362 and a rotation sensing micro
switch 361, in brief.

[0046] The rotating cam 362 is integrally connected onto
the rotary shaft 343 and rotated in the same direction as the
rotary shaft 343, substantially in a clockwise or counterclock-
wise direction. A long region 370, a rotation detection pro-
trusion 371 and a short region 372 are repeatedly formed in an
outer periphery of the rotating cam 362.

[0047] The rotation sensing micro switch 361 is closely
adhered to the outer periphery of the rotating cam 362. If the
rotating cam 362 rotates in a clockwise direction, the rotation
sensing micro switch 361 detects that the hinged door 100 is
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being opened while repeatedly passing the long region 370,
the rotation detection protrusion 371 and the short region 372
of'the rotating cam 362 in order. Also, if the rotating cam 362
is rotated in a counterclockwise direction, the rotation sensing
micro switch 361 detects that the hinged door 100 is being
closed while repeatedly passing the short region 372, the
rotation detection protrusion 371 and the long region 370 of
the rotating cam 362 in order.

[0048] Therotation sensing micro switch 361 is electrically
connected to a controller 500 of the doorlock unit 200. If the
rotation sensing micro switch 361 detects a clockwise or
counterclockwise rotation of the rotating cam 362, the con-
troller 500 instantly changes a braking resistance of the DC
motor 300 to control an opening/closing speed of the hinged
door 100.

[0049] The overall configuration of the multi doorlock to
which the DC motor 300 is installed is as follows. The multi
doorlock of the present invention includes a doorlock unit 200
installed to one upper side of a hinged door 100 to control an
opening/closing operation of the hinged door using a braking
resistance of a DC motor 300 mounted therein, and links 400,
410 respectively having one end connected to a final output
shaft 320 located at the top of the DC motor 300 and the other
end installed to an upper end of a doorframe such that the
links 400, 410 are folded or unfolded to close or open the
hinged door 100.

[0050] The multi doorlock may have a finger jamming pre-
vention function, a fixing function for keeping an opened or
closed state of a hinged door, and a crime prevention function.
[0051] The doorlock unit 200 is installed at the top of the
hinged door 100 and organically connected to the links 400,
410 to control an opening/closing operation of the hinged
door.

[0052] In detail, the non-powered DC motor 300 having a
reduction gear 310 at its top is installed in the doorlock unit
200. Also, the doorlock unit 200 has one end connected to the
final output shaft 320 engaged with the reduction gear 310,
and the other end installed at the top of the hinged door 100.
In this state, the doorlock unit 200 is connected to the links
400, 410 that are naturally moved while the hinged door is
opened or closed.

[0053] At this time, the doorlock unit 200 may further
include a finger jamming detection sensor 600. The finger
jamming detection sensor 600 is protruded out at a lower end
of'the doorlock unit 200 to detect whether a finger is located
between the hinged door 100 and the doorframe. If it is
detected that a finger is located between the hinged door and
the doorframe, the finger jamming detection sensor 600 trans-
mits a corresponding signal to the controller 500.

[0054] The doorlock unit 200 also includes a relay switch
700. The relay switch 700 is connected to both ends of a
power line 330 of the DC motor 300. In this state, if the finger
jamming detection sensor 600 detects that a finger is located
between the hinged door 100 and the door frame, the control-
ler 500 controls the relay switch 700 to short the non-powered
DC motor 300, thereby fixing the final output shaft 320. If the
final output shaft 320 is fixed, the movement of the links 400,
410 is intercepted such that the hinged door 100 is not closed
any more, thereby preventing the finger located between the
hinged door and the doorframe from being damaged.

[0055] The DC motor 300 is always in a non-powered state,
and it keeps its non-powered state though the relay switch 700
is operated. In other words, since the DC motor 300 is in a
non-powered state, the final output shaft 320 of the DC motor
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300 may freely rotate in ordinary times. In this case, the links
400,410 may also freely move, so the hinged door 100 may be
freely opened or closed.

[0056] However, ifthe relay switch 700 is operated, the DC
motor 300 is shorted. If the DC motor 300 is shorted, the final
output shaft 320 is fixed, so the links 400, 410 are not moved
further. As mentioned above, the DC motor 300 plays a role of
brake in a non-powered state such that the hinged door 100 is
not opened or closed.

[0057] The relay switch 700 is turned on/off using a general
dry cell 240 or a rechargeable cell 230 provided in the door-
lock unit 200. The general dry cell 240 may be exchanged
with another one, and the rechargeable cell 230 may be
charged.

[0058] The rechargeable cell 230 is charged as follows. A
first connection terminal 210 electrically connected to the
rechargeable cell 230 is installed at a side of the doorlock unit
200, and the first connection terminal 210 may be moved
forward and backward by means of a spring 220. Also, the
second connection terminal 210q is installed at a correspond-
ing position of the doorframe 110 such that it may be electri-
cally connected to the first connection terminal 210, and the
second connection terminal 210a is connected to a main
power line (not shown) to play a role of applying power. In
this configuration, if the hinged door is closed, the first con-
nection terminal 210 is connected to the second connection
terminal 210a, and in this state, the rechargeable cell 230 may
be charged.

[0059] As an alternative, the rechargeable cell 230 may be
electrically connected to the DC motor 300 such that it is
charged using electricity generated by the DC motor when the
DC motor is forcibly rotated while the hinged door 100 is
opened or closed.

[0060] A door-closing cylinder 420 is installed between the
links 400, 410. The door-closing cylinder 420 includes a
hollow guide tube 430 connected to the link 400, a piston 440
having one end guided to be inserted into or drawn from the
guide tube 430 and the other end connected to the link 410,
and a restoring spring 450 having one end connected to the
piston 440 and the other end connected to a fixing pin 460
installed at the link 400 so as to pull the piston 440 into the
guide tube 430.

[0061] Now, a fixing function of the hinged door is
explained as follows. A fixture button 800 and a release button
810 are installed to be electrically connected to the relay
switch 700. In this case, if the fixture button 800 is pressed in
a state that the hinged door 100 is opened or closed, the relay
switch 700 is operated to fix the hinged door such that the
hinged door may keep its opened or closed state. Similarly, if
the release button 810 is pressed, the relay switch 700 is
operated to release the fixed state of the hinged door 100.
[0062] Meanwhile, a cable 820 with a predetermined
length is installed at a bottom ofthe doorlock unit 200, and the
cable 820 is electrically connected to the controller 500 of the
doorlock unit 200. An auxiliary fixture button 800a and an
auxiliary release button 8104 are formed at a lower end of the
cable 820 such that children and old or weak persons may
easily fix the hinged door 100 or release the fixture of the
hinged door 100.

[0063] Now, a crime prevention function is explained. The
multi doorlock of the present invention may further include a
closing detection sensor 610 installed to the doorlock unit 200
to detect a closed state of the hinged door 100, and a remote
controller 900 wirelessly communicated with the controller

Dec. 16, 2010

500 of the doorlock unit 200 in real time and having a crime
prevention button 910. The closing detection sensor 610 is
electrically connected to the controller 500 of the doorlock
unit 200.

[0064] In this configuration, if the crime prevention button
of the remote controller is pressed in a state that the hinged
door is closed and so the closing detection sensor 610 is in an
“ON?” state, the controller of the doorlock unit is shifted into
a crime prevention mode. In the crime prevention mode, if an
alien person forcibly opens the hinged door, the closing detec-
tion sensor is changed into an “OFF” state and gives a warn-
ing to the outside. To give a warning, an emergency bell may
be ringed, or a lamp may be blinked.

[0065] A movement detection sensor 620 is installed to an
outside of the doorlock unit 200. The movement detection
sensor 620 detects an invasion of an alien person through a
window by itself and then gives a warning to the outside by
ringing an emergency bell or blinking a lamp.

[0066] When ringing an emergency bell or blinking a lamp
through the closing detection sensor 610 or the movement
detection sensor 620, the invasion of an align person may be
notified to a user through a receiver module of a telephone.
[0067] Here, the finger jamming detection sensor 600, the
closing detection sensor 610, the movement detection sensor
620, the relay switch 700, the transceiver 920, the remove
controller 900 and the DC motor 300 are electrically con-
nected to the controller 500 and supplied with power from the
general dry cell 240 or the rechargeable cell 230. Also, an
electrical circuit for operating the emergency bell and the
lamp is provided at the multi doorlock. Such electric connec-
tion and circuit are commonly used in the related art, so they
are not described in detail here.

[0068] The multi doorlock of the present invention, config-
ured as above, may be use as follows. First, the doorlock unit
200 is organically connected to the links 400, 410 between the
hinged door 100 and the doorframe 110. In this stage, the final
output shaft 320 may freely rotate. Thus, if the hinged door
100 is opened or closed, the links 400, 410 freely moves not
to disturb the opening/closing behavior of the hinged door
100.

[0069] In other words, when the hinged door 100 is opened
or closed, since the first and second DC motors 340, 350 of the
DC motor 300 are in a non-powered state, the final output
shaft 320, the first gear 321, the second gear 341, the first
output shaft 342, the rotary shaft 343, the third gear 344, the
second output shaft 351, the fourth gear 352 and the links 400,
410 may be freely moved. If the hinged door 100 is opened or
closed in this state, the final output shaft 320, the first gear
321, the second gear 341, the first output shaft 342, the rotary
shaft 343, the third gear 344, the second output shaft 351, the
fourth gear 352 and the links 400, 410 are organically moved
to open or close the hinged door 100.

[0070] When the hinged door 100 is in a closed state, a
braking resistance of the DC motor 300 is O (zero). Thus, if a
closed hinged door is opened, when the hinged door 100 starts
being opened, the braking resistance is subsequently
increased in the order of 100£2, 200£2, 300£2 and 40022 such
that the hinged door may be easily opened with a small force.
[0071] On the contrary, if an opened hinged door 100 is
closed, when the hinged door 100 is nearly closed, the braking
resistance is subsequently decreased in the order of 400Q,
30092, 200€2 and 100€2. Thus, the hinged door 100 is closed
slowly, thereby relieving an impact occurring when the
hinged door 100 is closed. When the hinged door 100 is
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completely closed, the braking resistance is decreased to 0
(zero) to fix a closed state of the hinged door.

[0072] Inorderto fix an opened state or a closed state of the
hinged door 100, a user presses the fixture button 800. In this
case, the relay switch 700 is operated by means of the fixture
button 800 to short the first and second DC motors 340, 350.
The shorted first DC motor 340 intercepts movement of the
first gear 321, the second gear 341, the first output shaft 342,
the rotary shaft 343 and the third gear 344, and the shorted
second DC motor 350 intercepts movement of the third gear
344, the second output shaft 351 and the fourth gear 352.

[0073] Thus, since the rotating force of the final output
shaft 320 is intercepted, the links 400, 410 does not move, and
so the hinged door 100 is fixed in an opened or closed state.
This fixed state is released using the release button 810.

[0074] Meanwhile, when the hinged door 100 is opened or
closed, the rotation sensor 360 detects such an opening/clos-
ing behavior of the hinged door. A sensing signal of the
rotation sensor 360 is transmitted to the controller 500, and
the controller 500 suitably changes a braking resistance of the
DC motor 300 according to the sensing signal.

[0075] The braking resistance is changed as follows. The
rotation sensing micro switch 361 is closely adhered to the
rotating cam 362 as shown in FIG. 11. In this state, the
rotating cam 362 connected onto the rotary shaft 343 of the
first DC motor 340 is rotated in a clockwise or counterclock-
wise direction as the hinged door 100 is opened or closed.

[0076] At this time, if the rotating cam 362 is rotated in a
clockwise direction (indicating that the hinged door is being
opened), the rotation sensing micro switch 361 closely
adhered to the outer periphery of the rotating cam 362 detects
that the hinged door 100 is being opened while subsequently
passing the long region 370, the rotation detection protrusion
371 and the short region 372 repeatedly. Also, if the rotating
cam 362 is rotated in a counterclockwise direction (indicating
that the hinged door is being closed), the rotation sensing
micro switch 361 detects that the hinged door 100 is being
closed while subsequently passing the short region 372, the
rotation detection protrusion 371 and the long region 370
repeatedly.

[0077] If the signal sensed by the rotation sensing micro
switch 361 is transmitted to the controller 500, the controller
500 instantly changes a braking resistance of the DC motor
300 such that the hinged door 100 may be opened or closed at
a suitable speed.

[0078] Meanwhile, in case the rechargeable cell 230 is
used, the rechargeable cell 230 is charged as follows. When
the hinged door 100 is opened or closed, the DC motor 300 is
forcibly rotated to generate electricity. At this time, the
rechargeable cell 230 is charged using the generated electric-
ity. Also, if the hinged door 100 is closed, the first connection
terminal 210 is electrically connected to the second connec-
tion terminal 210q formed at the doorframe, and the recharge-
able cell 230 is charged through the first connection terminal
210 and the second connection terminal 2104.

[0079] When the hinged door 100 is in a closed state, the
links 400, 410 are folded with each other as shown in FIG. 7.
Also, the piston 440 is inserted into the guide tube 430, and
the restoring spring 450 is in a compressed state. In this state,
if the hinged door 100 is opened, the links 400, 410 are
unfolded with each other as shown in FIG. 8. Also, due to the
unfolded links 400, 410, the piston 440 is drawn out from the
inside of the guide tube 430 while overcoming a spring force
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of the restoring spring 450. Thus, the hinged door 100 in an
opened state may be easily closed using the restoring force of
the restoring spring 450.

[0080] Meanwhile, ifa finger orthelikeis located in the gap
formed between the hinged door 100 and the doorframe 110,
the finger jamming detection sensor 600 detects it. A sensing
signal of the finger jamming detection sensor 600 is transmit-
ted to the controller 500, and the controller 500 operates the
relay switch 700 according to the sensing signal. At this time,
if the relay switch 700 connected to the power line 330 of the
DC motor 300 is operated to short the DC motor, the DC
motor 300 intercepts the rotation of the final output shaft 320
such that the links 400, 410 do not move. Thus, the hinged
door 100 is not closed, thereby preventing the finger from
being compressed between the hinged door 100 and the door-
frame.

[0081] In addition, if the fixture button 800 is pressed to
keep an opened state of the hinged door 100 for the purpose of
cleaning or the like, the relay switch 700 is operated by means
of the fixture button 800 to short the DC motor. In this case,
the DC motor 300 intercepts the rotation of the final output
shaft 320 such that the links 400, 410 do not move. Thus, the
hinged door 100 may keep its opened state. The fixed state
may be released using the release button 810.

[0082] If a user presses the fixture button 800 while the
hinged door 100 is in a closed state, the final output shaft 320
does not move in the above way. Thus, the fixing function of
the hinged door 100 may be realized in a closed state. In
addition, if the crime prevention button 910 of the remote
controller 900 is pressed in a closed state, the signal is trans-
mitted to the controller 500 through the transceiver 920, and
the controller 500 receiving the crime prevention signal is
shifted to a crime prevention mode.

[0083] If an alien person forcibly opens the hinged door
100 in the crime prevention mode, the closing detection sen-
sor 610 detects that the hinged door is opened. The sensing
signal of the closing detection sensor 610 is transmitted to the
controller 500 to ring an emergency bell or blink a lamp,
thereby notifying invasion of an alien person to the outside.
[0084] The movement detection sensor 620 detects an inva-
sion of an alien person who does not make an invasion
through the hinged door 100 but makes an invasion through a
window or the like. If the movement detection sensor 620
detects an invasion of an alien person, the sensing signal is
transmitted to the controller 500. The controller 500 receiving
the sensing signal rings an emergency bell or blinks a lamp to
notify invasion of an alien person to the outside.

[0085] In addition, if an alien person makes an invasion
when the controller 500 is in a crime prevention mode as
mentioned above, a telephone call is made to a previously
input phone number through a receiving module of a tele-
phone, so a user may easily check an invasion of an alien
person even at an exterior place.

APPLICABILITY TO THE INDUSTRY

[0086] As described above, according to the present inven-
tion, the multi doorlock may be used for various purposes
since a finger jamming prevention function, a door fixing
function and a crime prevention function are basically pro-
vided to the multi doorlock.

[0087] Also, a non-powered DC motor is installed to the
doorlock unit installed to a hinged door, and the DC motor
changes its braking resistance frequently according to an
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opening or closing operation of the hinged door, so the open-
ing/closing operation of the hinged door may be easily con-
trolled.

[0088] In addition, since the braking resistance of the DC
motor is increased when the hinged door is opened, the
hinged door may be easily opened with a small force.
[0089] Also, the braking resistance of the DC motor is
decreased when the hinged door is closed, and also the brak-
ing resistance is more increased when the hinged door is
completely closed, so it is possible to decrease an impact
occurring when the hinged door is closed.

[0090] In particular, if a finger or the like is located at a gap
formed between the hinged door and the doorframe while the
hinged door is in an opened state, the multi doorlock detects
the finger and then forcibly prevents the hinged door from
being closed, thereby preventing the finger from being
jammed and thus protecting a user against any accident.
[0091] Also, the multi doorlock has a door fixing function.
The hinged door may be fixed in an opened state due to the
door fixing function, so it is possible to prevent the hinged
door from being abruptly closed due to any external interfer-
ence or wind. In addition, when a user goes out of doors, the
hinged door is fixed in a closed state, so the multi doorlock
may give a general locking function.

[0092] Also, the multi doorlock has a crime prevention
function. Thus, if'an alien person intends to forcibly open the
hinged door, the crime prevention function is executed to ring
an emergency bell or blink a lamp, so the user can be aware of
invasion of an alien person, and the alien person should run
away without invading into the door due to the crime preven-
tion function.

[0093] In addition, the multi doorlock is provided with a
movement detection sensor. Thus, if an alien person makes an
invasion through a window or the like, the movement detec-
tion sensor is operated to send a telephone call to a commu-
nication terminal of auser such as a cellular phone, so the user
can easily know invasion of an alien person even at an outer
place.

What is claimed is:

1. A multi doorlock using a braking resistance of a DC
motor, comprising:

a doorlock unit (200) installed to a hinged door (100);

a non-powered DC motor (300) installed to the doorlock

unit; and

links (400) (410) having one ends connected to the DC

motor and the other ends installed to a doorframe, the
links being folded or unfolded with each other when the
hinged door is closed or opened,

wherein the doorlock unit (200) frequently changes a brak-

ing resistance of the DC motor (300) while the hinged
door (100) is opened or closed, thereby controlling an
opening/closing speed of the hinged door.

2. The multi doorlock using a braking resistance of a DC
motor according to claim 1, further comprising a relay switch
(700) connected to both ends of a power line (330) of the DC
motor (300) to short the DC motor on occasions,

wherein, when it is intended to fix the hinged door (100),

the relay switch (700) is operated to short the DC motor
(300) such that the hinged door is not moved.

3. The multi doorlock using a braking resistance of a DC
motor according to claim 2, further comprising:

a first connection terminal (210) installed at a side of the

doorlock unit (200) to be elastically protruded by a
spring (220), the first connection terminal (210) being
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electrically connected to a rechargeable cell (230) that
supplies power to the relay switch (700); and

a second connection terminal (210q) installed at a position
of a doorframe corresponding to the first connection
terminal (210), the second connection terminal (210a)
being connected to a main power line to supply power,

wherein the first connection terminal (210) and the second
connection terminal (210a) are connected with each
other to charge the rechargeable cell (230) when the
hinged door is in a closed state.

4. The multi doorlock using a braking resistance of a DC

motor according to claim 2,

wherein a rechargeable cell (230) is installed to the door-
lockunit (200) to supply power to the relay switch (700),
and the rechargeable cell (230) is electrically connected
to the DC motor (300) such that the rechargeable cell
(230) is charged using electricity generated from the DC
motor when the DC motor is forcibly rotated while the
hinged door (100) is opened or closed.

5. The multi doorlock using a braking resistance of a DC

motor according to claim 2,

wherein the doorlock unit (200) includes a fixture button
(800) and a release button (810) for operating the relay
switch (700),

wherein, when the fixture button (800) is pressed, the relay
switch (700) shorts the DC motor to fix the hinged door
(100) in an opened or closed state, and

wherein, when the release button (810) is pressed, a fixed
state of the hinged door (100) is released.

6. The multi doorlock using a braking resistance of a DC
motor according to claim 5, wherein the doorlock unit (200)
includes:

a cable (820) electrically connected to the doorlock unit

(200) and having a predetermined length; and

an auxiliary fixture button (800a) and an auxiliary release
button (810q) installed to a lower end of the cable (820)
and having the same function as the fixture button (800)
and the release button (810),

whereby the operation of fixing or releasing the hinged
door (100) is allowed to children and old or weak per-
sons.

7. The multi doorlock using a braking resistance of a DC
motor according to claim 1, wherein the DC motor (300)
includes:

a final output shaft (320) to which a first gear (321) is

integrally formed;

a first DC motor (340) having a first output shaft (342) to
which a second gear (341) engaged with the first gear
(321) is integrally formed, and a rotary shaft (343) to
which a third gear (344) is integrally formed; and

a second DC motor (350) having a second output shaft
(351) to which a fourth gear (352) engaged with the third
gear (344) is integrally formed.

8. The multi doorlock using a braking resistance of a DC
motor according to claim 7, further comprising a rotation
sensor (360) formed at the rotary shaft (343) of the first DC
motor (340).

9. The multi doorlock using a braking resistance of a DC
motor according to claim 8, wherein the rotation sensor (360)
includes:

arotating cam (362) integrally connected to the rotary shaft
(343) to rotate in the same direction as the rotary shaft
(343), the rotating cam (362) having a long region (370),
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a rotation detection protrusion (371) and a short region
(372) repeatedly formed on an outer periphery thereof;
and

a rotation sensing micro switch (361) closely adhered to

the outer periphery of the rotating cam (362) to detect
rotation of the rotating cam,
wherein the rotation sensing micro switch determines that
the hinged door (100) is being opened, in case the rotat-
ing cam (362) is rotated in a clockwise direction to
subsequently pass the long region (370), the rotation
detection protrusion (371) and the short region (372)
repeatedly, and
wherein the rotation sensing micro switch determines that
the hinged door (100) is being closed, in case the rotating
cam (362) is rotated in a counterclockwise direction to
subsequently pass the short region (372), the rotation
detection protrusion (371) and the long region (370)
repeatedly.
10. The multi doorlock using a braking resistance of a DC
motor according to claim 9,
wherein the rotation sensing micro switch (361) is electri-
cally connected to a controller (500) of the doorlock unit
(200), and

wherein, when the rotation sensing micro switch (361)
detects a clockwise or counterclockwise rotation of the
rotating cam (362), the controller (500) instantly
changes a braking resistance of the DC motor (300) to
control an opening/closing speed of the hinged door
(100).

11. The multi doorlock using a braking resistance of a DC
motor according to claim 1, further comprising a finger jam-
ming detection sensor (600) protruded out of the doorlock
unit (200) to detect whether a finger is located between the
hinged door (100) and the doorframe.

12. The multi doorlock using a braking resistance of a DC
motor according to claim 1, further comprising:
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a closing detection sensor (610) installed to the doorlock
unit (200) to detect a closing state of the hinged door
(100); and

a remote controller (900) wirelessly communicated with a
controller (500) of the doorlock unit (200) in real time
and having a crime prevention button (910),

wherein, in case the crime prevention button of the remote
controller is pressed in a state that the hinged door is
closed and thus the closing detection sensor (610) is in
an “ON” state, the controller of the doorlock unit is
shifted into a crime prevention mode, and

wherein, in the crime prevention mode, in case an alien
person forcibly opens the hinged door, the closing detec-
tion sensor is shifted into an “OFF” state and notifies the
fact to the outside.

13. The multi doorlock using a braking resistance of a DC
motor according to claim 1, further comprising a movement
detection sensor (620) installed to the doorlock unit (200) to
detect an indoor movement,

wherein the movement detection sensor detects invasion of
an alien person and notifies the fact to the outside using
an emergency bell and/or a lamp.

14. The multi doorlock using a braking resistance of a DC
motor according to claim 1, further comprising a door-closing
cylinder (420) installed between the links (400) (410),

wherein the door-closing cylinder (420) includes:

a hollow guide tube (430) connected to the link (400);

a piston (440) having one end guided to be inserted into
or drawn from the guide tube (430) and the other end
connected to the link (410); and

arestoring spring (450) having one end connected to the
piston (440) and the other end connected to a fixing
pin (460) installed to the link (400) to pull the piston
(440) into the guide tube (430).
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