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DOOR HAVI NG THE SAME BACKGROUND OF THE | NVENTI ON 5Field of the Invention.
The present invention relates, in general, to an electrmmmmmmmmmmmm and an
el ectric door having the sane and, nore particularly, t c door
| ock which has a sinple structure, ensures the reliahility «wfusa | ocking
function, 10 reduces a danger of a failure and an operation error,.-and is
easy to fabricate and maintain, saving the cost for the fabrication and
mai nt enance relative to the cost taken in the related art, and an electric
door having the same. 15Description of the Related Art In case of a
rai |l way trai n,ELIERICeROPy HWE AAP| ELBCERIC IDOOROHAVIEGtBIRIGAME | s oper at ed
such that when a train arrives at a.- station, the door is opened and C osed
for boarding or alighting of passengers followi ng the driver's manipulation
of 20 an actuation sw t chgxWRighinl (ﬁﬁﬁﬁggqﬁgE &fe driver who is seeing
t he passengers boarding on or alrghting fromthe railway train.

Here, if a passenger or an object gets caught in the door during the
closing of the electric door, the .electric door 25 cannot be conpletely
closed. I n thi Fietasef tie miver®ions 111111111111011101 *G00002*

The present invention relates, in general, to an electric
door 1lock and an electric door having the same and, more
particularly, to an electric door lock which has a simple
structure, ensures _the_ reliability of a 1locking function,

10 reduces a danger of a failure and an operation error, and is
easy to fabricate and maintain, saving the cost for the
fabrication and maintenance'rélative to the cost taken in the

related art, and an electric door having the same.

15 Description of the Related Art
In case of a railway train, a currently available electric
door (auto door) is operated such that when a train arrives at
a. station, the door is opéned and closed for boarding or
alighting of passengers following the driver’s manipulation of
20 an actuation switch, which is performed by the driver who is
seeing the passengers boarding on or alighting from the railway
train.
Here, if a passenger or an object gets caught in the door
during the closing of the electric door, the electric door

25 cannot be completely closed. In this .case, the drivér is
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‘informed of such situation or information through a display or an alarm
nmeans, and the driver who recognized the state of the.door being not
conpletely cl osed repeatedly mani pul ates the actuation switch to open and
close the electric door until the 5 electric door is conpletely closed.

In the neantine, if the railway train is stopped to run owing to a fire, a
failure, etc. of the train, or passengers should escape fromthe train '
because an energency situation occurs in the train, the driver should
directly mani pulate the 10 actuation switch to open the door after checking
the state of the railway tracks, or otherw se the passengers shoul d -
di rect| yifndstadd Yofresudgiul sittRiag 168N021 iaperhatgictl asirdggheansiispbag homas
nounted in the proximty of the electric door, to open the door. 15However,
i f the siahualéavn meanshataricheheaidrwagrt wad nrécogrurasidngheostahe of atle of t he
railway tracks is dangerous, or otherwise if nevertheless the situation is

not an eﬁ@@ﬁeﬁ@yngtd%éi Fﬁ@9b§§§bhg§¥%5%%nréE@ﬂt@ﬁb’eWé@%PW%?Qﬁﬁwt@ﬁen wi th

their |ess effort danger ou tuatjon can be c 0. Thus, there
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| ocking roller slide channel, a roller keeper, a carriage, and the i ke.
However , oliifig CeBvanttigaal ae|ﬁﬁllhlr§, deek. | ogk tmavidigihhe cab@assengétoned

configuration has a problemof increased cost of fabrication and
mai nt enasbeub@cassepef fmomerthes, tcairpl b&cause an emergency situation
occﬁrs in the train, the driver should directly manipulate the

10 actuation switch to open the door after checking the state of
the railway tracks, or otherwise the passengers should directly
mé.nually manipulate a manuai opening/closing means, which was
mounted in the proximity of the electric door, to open the
door.

15 However, if the situation is that the railway train is
funning, or the state of the railway tracks is dangerous, or
otherwise if nevertheless the situation is not an emergency
state, the passengers can open the electric door even with
their less effort, a very dangerous situation can be caused.

20 Thus, there is a need for an electric door lock providing é_t
reliable locking operation. .

In order to provide a reliable 1locking function, a
conventional electric door 1lock, which was disclosed in US

Patent No. 5,077,938, includes a locking roller, a locking

25 finger member, a guide finger member, a locking roller slide



‘5 part's. SUVMARY OF THE | NVENTI ON Accordingly, the present invention has
been made keeping 10 in mnd the above problens occurring in the rel ated
art, and the present invention is intended-to propose to an electric door

| ock which has a sinple structure, ensures the reliability of a | ocking
function, reduces a danger of a failure and .an operation error, and is
easy to fabricate and nmaintain, saving 15 the cost for the fabrication and
mai nt enance relative to the cost taken in the related art, and an electric
door having the sanme. In order to achieve the above object, according to
one aspect of the present invention, there is provided an electric 20 door
| ock i nckhghigll, & lredkenpgksawdch spravriage ) raral dher 1ikaue for checking the
| ocking state of a door body when the door body is closed, the door frane
slidably suppt@ipwevgr at theasbnoeet tduoel belsgtracpaigonf leik ehavicapabhe of
rotating forwards and rearwards and di sposed parallel with each other in
one si deabpveosneHdagedr qondAEUratidie BRT edt PERPLEMaPEs 1RFredsehece®or body

of fabrication and maintenance because of numerous, complex

5 parts.
SUMMARY OF THE INVENTION

Accordingly, the present invention has been made keeping

10 in mind the above probléﬁs occurring in the related art, and

the present invention is intended to propose to an electric

door lock which has a simple structure, ensures the reliability

of a locking function, reduces a danger of a failure and an

operation error, and is easy to fabricate and maintain, saving

15 the cost for the fabrication and maintenance relative to the

cost taken in the related art, and an electric door having the
same.

In order to achieve the above object, according to one

~aspect bf the present invention, there is provided an electric

20 door lock including: a locking switch provided in a door frame

for checking the locking state of a door body when the door

body 1is closéd, the door frame slidably supporting at least one

door body; a pair of screws capable of rotating forwards and

rearwards and disposed parallel with each other in one side of

25 the door frame in the direction towards which the door body



'slides; a locking roller guide provided in the door frame in the proximty
of the screws; and a slide unit wherein one end thereof is rotatably
connected to the screw and the other end thereof is connected to the door
body, the slide unit including 5 a | ocking switch-pressing plate actuated
to operate the | ocking switch when the door body is closed, such that a

| ocking signal is generated by the |ocking switch, and a | ocking roller .
acting in conbination with the | ocking roller guide. The locking roller

gui de includes: a guide body; an 10 inclined section provided at a certain
angl e on one surface of the guide body to define a path al ong which the

| ocking gp]d&s; rol hSekide Aholed ki dafdviedd Ant eedidet | ffanteovar ds

whi ch the door body is closed; and a vertical end fornmed at the utnost

posi tionteé pheximialyi e tIrctdarwsychntihat sithdevenit ceheridirenshee)xd@rghds i n
the direction that intersects the direction in which the door body slides.
Accor di nghéredihel | sotatiablgo@onheckedf to heher esrew amd eflte opthethednd he door

body is closed, the Iocking switch- pressing plate is actuated. to operate
t he | ockthgread tich domnegtedsporigie dPEhEORkT ekl t $ 0 dPwEe ANEHEIE ki ng
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into contack Wty 1{ORhEORLSking switch, and a locking roller acting’

in combination with the locking roller guidé. |

The locking roller guide includes: a guide body; an

10 inclined section provided at a certain angle on one surface of
the guide body to define a path along which the locking roller
‘rolls, the angle being defined in the direction towards which
the door body is closed; and a vertical end formed at the
utmost position of the inclined section such that the vertical

15 end extends in the direction that intersects the direction in
which the door body slides.

According to the electric door lock Qf the present
invention, when the door body is closed, the locking switch-
pressing plate is actuated to operate the locking switch in

20 response to the interaction between the lqcking roller é.nd the
locking roller guide. When the locking roller that is moving
on the inclined section of the locking roller guide passes
through the utmost position of the inclined section of the
locking roller guide, it falls down towards the vertical end so

25 that the locking roller comes into contact with or confronts



‘the vertical end of the locking roller guide. In the state of the | ocking
roll er being brought into contact with or confronting the vertical end,
even if force is exerted to manually open the door, the door cannot be
opened because the 5 notion of the locking roller is resisted by the
vertical end-of the |ocking roller guide. The locking roller is

el astically biased towards the direction against which the |ocking roller
approaches the locking roller guide. 10The sliding unit may include: a
screw nut that is rotatably screwcoupled to the screw such that it is
nmovable in the longitudinal direction of the screw, a screw nut |unp that

Sur roundgnange StHRRAN tehd b TeeWoBKin@NEbT IR WG Ret heThoekéngtate of
switch-pressing plate and the locking roller are connected at 15 one side;

and a scekw nlibckimp hooklierg theamgpaitricabhy suntoundsniaxck supipdr t sont he
screw nut |lunp such that the screw nut lunp can be rotated at a certain
angle. confiftrtiny ethautvargapahoidng eegn i A&l ubrcea hausNeFtBadyto an
opening that is fornmed to one side of the housing body such 20 that the
| ocki ng BauehlpreRe nghe| A i ShspelPtowargett RE PBERFPAGPEFREh; thfd a

th h- hat i d j ide of .th ' b t I

support POELORET 0 Mg rarPer oL I v GSRREETS nd- LUNFOrieathe T ooki ng

rol | er agg Sf§5ﬂ!4§f&oﬁ§@?’g§9mynve t her et hrough. 25The t hrough- passage may
sed ofa ng hol e h

be conpo rough which the | ocking.switch-pressing plate

reci procat es hgtWephritiiy swbitdr ofifs pashi pmninger 8ihbes dadivakady tise opened
so that the locking switch is not actuated and the switch-on position where

t he door dhedytisn claemedsso wiiadh t kbel otddMihs Wrbthet s dppawachesd. the  The
sliding unit may further include: a hanger connected with the door body; a
gui de rollbekivgnmEdieedgtiddene si de of the hanger and coupled to a guide
ra!l_forned on the door frame such that it is able to roll along the guide
rail:10and a | iThg sliding wunit may include: a screw nut tha is
rotatably screw-coupled to the screw such that it is movable in
the longitudinal direction of the screw; a screw nut lump that
surrounds and supports the screw nut and to which the locking
switch-pressing plate and the 1locking roller are comnected at
15 one side; and a screw nut lump housing that partially surrounds
and supports the screw nut lump such that the screw nut lump
can be rotated at a certain angle.
The screw nut lump housing may include: a housing body; an
opening that is formed to one side of the housing body such
20 that' the locking switch-pressing plate is open towards the
locking switch; and a through—passage that is formed in one
side of the housing body to allow a support for the Ilocking
roller, which connects and supports the 1ocking roller and

screw nut lump, to move therethrough.

25 The through-passage may be composed of a long hole through



10 that connects and supports the other side of the hanger and the screw
nut | unp housi ng. The sliding unit may further include a hinge pin
that is coupled to the screw nut |unp housing and the |ink such that it
rotatably supports the screw nut |unp housing in connection 15 with the

i nk. The door body, the |ocking switch, the screw, the locking roller
guide, and the sliding unit may be respectively provided in a single unit
or a pair unit, in which both elenments are symetric with each other, on
the door frame. If they are 20 respectively provided in a pair unit, the
opposite screws may respectively have threads extending opposite to each
other. whicHhehel exddkiigdaswidcbckrasyiddgir phatei nektigeodatddSbagwesan t ch
provided in the door body so as to generate a signal indicative of the

| ocked stheeswittireoffogodiadpnwivbare hehdodpoR5bbdylyisaspehatesh that A
space in which the screw nut lunp can nove in the sliding direction of the
door bodyher lpgking avitd: i h 2datactitadesecs tthe FWigchgodi PEELEFRN i n
connection with the screw_nut, | unp hqusi ng my he ffrther provi ded, bet ween
the screlPftie SPPuMROENE e 18creWSTHt SUNP FHousthgrocking  $H bt Her
aspec% of Ehe Dy esent invention, there is provided an electric door having
the elecfrréar toor 1 ock havi ng the above-nenti oned configuration. As set

forth before,FﬁgeﬁgggﬁﬁgiﬁngQO&%¢oEﬁf%ﬁ§?zaﬁg#¥age éohékgg?tggﬁnegg§yres t he

reliability o _ unction, reduces a danger o ailure and an
operati opiehl Ghe @K IH>AGASY §QidalFdigate cafflefBedtt@l neSavbadot heneost for

the fabrication and nmaintenance relative to the cost taken in the related
art. 15 hanger and coupled to a guide rail formed on the door frame
such that it is able to roll along the guide rail; and a link
10 that connects and supports the other side of the hanger and the
screw nut lump housing.

The sliding unit may fufther include a hinge pin that is
coupled to the screw nut lump housing and the link such that it
rotatably supports the screw nut lump housing in connection

15 with the link.

The door.body, the locking switch, the screw, the locking
roller guide, and the sliding unit may be respectively provided
in a single unit or a pair unit, in which both elements are
symmetric with each other, on the door frame. If they are

20 respectively provided in a pair unit, the opposite screws may
respectively have threads extending opposite to each other.

. The electric door lock may further include a closing

switch provided in the door body so as to generate a signal

indicative of the locked state of the door body when the door

25 body was closed.



"BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her objects, features and
advant ages of the present invention will be nore clearly understood from
the 20 follow ng detailed description when taken in conjunction with the
acconpanying drawi ngs, in which: FIG 1 is a partially enlarged perspective
view of an enbodi ment of an electric door |ock that is viewed from upside;
FIG 2 is a partially enlarged perspective view of a major 25 part of the
el ectric door lock that is viewed in the direction Aof FIG 1, FIG 3 is
a front view of the electric door | ock; FIG 4 is a view of the
electric door lock that is viewed in line B-B of FIG 3; and 5FIG 5 is a
view that is parddadld yigUwhitRMdHeG sSrdw aypl diufipt hearoproaéi dm ofha
| ocking roller of the electric door |ock. DETAI LED DESCRI PTI ON OF THE
| NVENTI ONliding direction of the door body or in the direction 'that

intersects the sliding direction in comnection with the screw

nut lump housing may be further provided between the screw nut

5 lump and the screw nut lump housing.

In another aspect of the: present invention, there is
provided an electric door having the electrical door lock
having the above-mentioned configuration.

As set forth before, the electric door lock has a simple

10 structure, ensures the reliability of a locking function,
reduces a danger of a failure and an operation error, and is
easy to fabricate . and maintain, saving the cost for the
fabrication and maintenance relative to the cost taken in the
related art.

15

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present invention will be more clearly understood from the
20 following detailed description when taken in conjunction with
the accompanying drawinés, in which: |
FIG. 1 1is a partially enlarged perspective view of an
embodiment of an electric door lock that is viewed from upside;
FIG. 2 is a partially enlargéd perspective view of a major

25 part of the electric door lock that is viewed in the direction



‘10 - Ref erence will now be nade in greater detail to a preferred

enbodi nent of the invention, an exanple of which is illustrated in the
acconpanyi ng draw ngs. Werever possible, the sane reference nunerals wll
be used throughout the 15 drawi ngs and the description to refer to the sane
or like parts. FIG 1 is a partially enlarged perspective view of an

enbodi nent of an electric door lock that is viewed fromupside, FIG 2 is a
partially enlarged perspective view of a major part 20 of the electric door
l ock that is viewed in the direction Aof FIG 1, FIG 3 is a front view of
the electric door lock, FIG 4 is a view of the electric door lock that is
viewed i p bEnerd- 1; Bof FIG 3, and FIG 5 is a viewthat is partially cut
fromFIG 3 to explain the operation of a locking roller of the 25 electric
door | ock. FIG. Asishodmont ¥H&S.ofl the Blettweieldecir Locklpor | ock i ncl udes
a locking switch 10 provided in a door frame 2 for checking the |ocking
state of a do&iGhodlyid aheirv e ddisr eBedyric @Peys ekbcknibpgi Ast Héewedr frane
slidably supports the door body, a pair 5 of screws 15 capable of rotating
formardslﬁngl¥%d?ﬂbﬁésF§ﬁd #i P¥sed parallel with each other in one side of

| ocki g rol | 6§l B 0 br BoPtied Ph the SRBOA FFAneTs TACTRG 5ot )

Iocklﬁb rolle t'he prOX|n1 y of

the scregentdy, lagfg?(aor%é ‘%lﬁoﬂnbgoiaﬁeé}ém@ Aokl Qﬁi'tﬂ% Rl eb1 L 8564 N0

pl ate 40 erei n”one end ereof Is rotatably
connected kR the screw 15 and the other end thereof is connected to the
door body 1. Here, when the electric door body 1 is closed, the | ocking
roller 50 interacts with the locking roller guide 20 to drive

DETAILED DESCRIPTION OF THE INVENTION
10

Reference will now be made in greater detail to a
preferred embodiment of the invention, an example of which is
illustrated in the accompanying drawings. Wherever possible,
the same reference numerals will be uéed “throughout the

15 drawings and the description to refer to the same or like
parts.

FIG. 1 is a partially enlarged perspéctive view of an
embodiment of an electric door lock that is viewed from upside,
FIG. 2 is a partially enlarged perspective view of a major part

20 of the elecﬁric door lock that is viewed in the direction A of
FIG. 1, FIG. 3 ié a front view of the electric door lock, FIG.
4 is a view of the electric door lock that is viewed in line B-
B of FIG. 3, and FIG. 5 is a view that is partially cut from
FIG. -3 to explain the operation of a locking roller of thé

25 electric door 1lock.



15 the | ocking switch-pressing plate 40, thereby actuating the | ocking
switch 10. According to the electric door |ock, when the electric door body
1 is being closed in response to the forward or rearward rotation of the
screw 15, as shown in FIG 5, the 20 locking roller 50 noves al ong an

I nclined section 22 of the locking roller guide 20 .(see the dotted |ine of
FIG 5) so that when the locking roller 50 falls down towards a verti cal
end 23 (downwards in FIG 5) at the utnost position of the inclined section
- 22, a screw nut lunp 32 rotates at a certain angle in a 25 screw nut |unp
housi ng 33, thereby rotating the | ocking switch- pressing plate 40 from

the position g& thewdoid atidd.ne e thetpeseléofrif ddwe sekkdihtDgied FI G

4. Wth the actuation of the locking switch 10 by the rotation of the

| ocki ng swibehimy esditap pbapeodiidd dm theéopesftramn Dffdrhehdoking thee to
the 5 position of the solid line, the |ocking swtch 10 generates a | ocking
signal . Locking sese of ncedote bodki hgwhen| she 5doprsbpdenidi spesed agai nst
and been engaged with the vertical end 23, even though passengers intend to
open t hewBeeein i thalstomdapmne, sthdakl e ctrROFSotBodPor PaRY ber et i n t he

| ocked 10 _state.
5 "of screws 15 capable of rotating forwards and rearwards and

disposed parallel with each other in one side of the door frame
2 in the direction towards which the door body 1 slides, a
locking roller guide 20 provided in the door frame 2 in the
proximity of the screws 15, and a slide unit 30 having a

10 locking switch-pressing plate 40 and a locking roller 50
wherein one end thereof is rotatably connected .to the screw 15
and the other end thereof is c_onnected to the door body 1.
Here, when the electric door .body 1 is closed, 'the locking .
roller'so' interacts with the locking roller guide 20 to drive

15 the locking switch-pressing plate 40, thereby actuating the
locking switch 10.

'According to the electric door 1lock, when the electric
door body 1 is being closed in response to the forward or
rearward rotation of the screw 15, as shown in FIG. 5, the

20 locking roller 50 moves aloﬁg an inclined section 22 of the
locking roller guide 20 (see the dotted line of FIG. 5) so that
when the locking roller 50 falls down towards a vertical end 23
(downwards in FIG. 5) at the utmost position of the inclined
section 22, a screw nut lump 32 rotates at a certain angle ;i.n a

25 screw nut lump housing 33, thereby rotating the locking switch-



"As shown in FIG 4, the locking swwtch 10 is coupled to a connection bl ock
11, which is connected to the upper portion of the door frame 2. Since the
| ocking switch 10 may be adapted to a pressure-sensitive sensor that is

actuated by the 15 operation, i.e. the pressing of the |ocking
switch-pressing plate ,40, thereby generating the Jocking signal, it may
preferably be rotatably coupled to the connection bl ock 11. The screw

15 is an elenent that transmts a practical driving force froma notor to
the electric door body 1 in order 20 to open or close the electric door
body 1. In the present enbodi nent, since a pair (set) of electric door

bodi es 1piss9iyisate aMaidorditHeC NG t16ni srakse phevédedindlets, tigd ne the
pair of electric door bodires 1 is opened or closed in opposite directions

to each pbhetion hef pahe 25108 Bitewst 1BItasst hr #ads that aextenibn nobpposite
directions to each other. That is, in FIGS. 2 and 3, the left side screw
15 has t hber iighking dewiteleat) hietbas rostitghofsithe dockwnds5shwatchhhe

| eft-side thread. Since such screws 15 transnmit_a practical driving force
to the ePEEEFIRT dkAtHdH) from Héye HPitieBnréctBs fothedr 1iRe sHaf #7% not

h f the, not [ r.to rotate f d . ards. F
Cof o1 SncBOSURHT 1ok i1 Tt DHIE 0 0R Ml ae ey oREREFTREF 1y a

user, o \gLRety se Ay beayiguatical | ysgontuol ey The shighngougll 30 is

a unit erel d ther abl'y” connec 0 the screw 15
and the gLhgr sendother sofids connepted Eﬁ?e&@@d deoth bedy Fer8eyi NERd 0

open/ cl ose the door body 1 following the Transm ssion of the rotating power
- of the senewelfnt hifough MRisaenagrso itltendoao besbh lthe electric door
body 1, the electric door body 1 can be held in the locked
10 state.
| As shown in FIG. 4, the locking switch 10 is coupled to a
connection block 11, which is connected to the upper portion of
the door frame 2. Since the locking switch 10 may be adapted
to a pressure-sensitive sensor that 1s actuated by the
15 operation, 1i.e. the pressing' of the locking switch-pressing
plate 40, thereby generating the locking signal, it may
preferably be rotatably coupled to the conmnection block 11.
The screw 15 is an element that transmits a praétical
driving force from a motor to the electric door body 1 in order
20 to opeﬁ or close the electric door body 1.
In the present embodiment, since a pair (set) of electric
door bodies 1 is provided, a pair of screws 15 is also
provided. Here, sine the pair of electric door bodies 1 is

opened or closed in opposite directions to each other, the pair

25 of screws 15 has threads that extend in opposite directions to

10



'The sliding unit 30 includes a screw nut 31 that is 15 rotatably
screwcoupled to the screw 15 such that it is novable in the | ongitudina
direction of the screw 15, a screw nut |lunp 32 that surrounds and supports
the screw nut 31, a screw nut lunp housing 33 that partially surrounds and
supports the screw nut lunp 32 such that the screw nut |lunp can be rotated
at a 20 certain angle, a link 37, and a hanger 34. The screw nut 31 is an
el enent that is screwcoupled to the screw 15. Thus, as the screw 15
rotates, the screw nut 31 connected to the side of the door body 1 can be
nove along the longitudinal direction of the screw 15. As such, the screw
nut 25 3dagrnotmve almpg tike langrtydi padndli 3 eciHeoon ¥t Ehesseeaw 15 SO
that the door body 1 connected to the screw nut 31 can al so be actuat ed.
The screhaguthé unpgld2-disleanhekadenvhéteds salter aigihs andesappew t 55 thmes screw
nut 31 and to which the locking switch- 5 pressing plate 40 and the | ocking
rol | er 50har elefdnmacieed thread. Bet vigigivet h&ushr e9E¥RIS | ifp 3ZaBABLE hed screw
nut [unp housing 33, there is further provided a space_(not shown) in which
the screRFAGELT Horiggn feage ith tthe SIPELRYC diPett PO ot t HE¥o¥Fe body 1

O AL 4 Lk 1t S sPEL e d0n bl szl ol gopect | on
15 oo G SESENAN UTRedild i gl DecLoBli ikl isasgo plote
Wi thout LRt ehe UBbbP nayl be dighRI19eeBRt A1 T&Y IRPId idger0f o® otherwise
may be automatically controlled.
The sliding unit 30 is a unit wherein one end thereof is
10 rotatably connected to the screw 15 and the other end thereof
is connected to.the door body 1, serving to open/close the door
body 1 following the transmission of the rotating power of the
screw 15 that is rotating to the door body 1.
The sliding unit 30 includes a screw nut 31 that 1is
15 rotatably screw-coupled to the screw 15 éuch that it is movable
in the longitudinal direction of the screw 15, a screw nut lump
32 that surrounds ahd supports the screw nut 31, a screw nut
lump housing 33 that partially surrounds and supports the screw
nut lump 32 such that the screw nut lump can be rotated at a
20 certain angle, a link 37, and a hanger 34.
The screw nut 31 is an element that 1is screw—coupléd to
the screw 15. Thus, as the screw 15 rotates, the screw nut 31
connected to the side of the door body 1 can be move along the

longitudinal direction of the screw 15. As such, the screw nut

25 31 can move along the longitudinal direction of the screw 15,

11



15 l.ocking function. Here, the space is not greatly fornmed, but may suffice
if it is of the size that the screw nut lunp 32 can freely nove in the
screw nut |unp housing 33. The sliding unit 30 of the present

enbodi nent advant ageously has a very sinple configuration because in 20
addition to detail ed el enents descri bed bel ow, the | ocking sw tch-pressing
plate 40 that actuates the | ocking swtch 10 and the |locking roller 50 that
interacts with the locking roller guide 20 are formed into a single piece.
More specifically, according to the present enbodi ment, 25 since nost parts
other than the |locking swtch 10, the screws 15, and the locking roller

gui de 20g8r ehhtt ges e Wddy ttheoshedie thithe3Gerehendeosll eak abyo have a
sinple structure, ensure the reliability of a | ocking function, reduce a
danger obeaadtuddsde and an operation error, and be easy to fabricate 5 and
mai ntai n, saving the cost for the fabrication and nmai ntenance relative to
the cost takefhensciiewr alusit dgmar t32 is anThRéementdetkat psivrowids ard made of

t he operation of the | ocking smﬁtch-pressig&fplate 40_actuated by the -
i nt er act FBRPHEESweERSt FSTRBCRIYg 3Dl FBE @ dE I aRe t Ak TRk AYLYIH er 50.

10 Referring to FI.G_ 4, it is .noted.that en e_locki i-t ch- pressin

pl ate 540p§ﬁgﬁjerég FHEFolRi FY WS CIfEJn?r%gn\jlﬁt retslgogrgi %J?]rr‘}%&}tgﬁlé doltot ed |i ge
to the positi- he, sol j t oGki Lt.ch i,S h t a
certainpangleggﬁa%%% gg%né%%ﬁgk. '%cgﬁﬁé,%geE%Fng%g g%gfﬁgfgﬂ§1§gn urally,
this is gn¥iepesgmbedipents fh@ﬁhéﬁ,ﬁ%\iri&d@ gp@@@ntn@@b@mwmntimas.

illustrated the configuration in which when the door body 1 is closed, the
| ocki ng smitEheher esséwmgmpt alwnpt 032 Scarontrer eint | hher atldidedgt diaetuiadre t he
| ocking switch 10, alternative enbodi nent is possible in which
of the door body 1 or in the direction that intersects the
10 sliding direction in connection with the screw nut lump housing
33. Thus, when the door body 1 is operated to slide, the screw
nut lump 32, to which the locking switch-pressing plate 40 and
the locking roller 50 are connected, can be smoothly operated
without interruption; This helps securing reliability of a
15 locking function. Here, the space is not greatly formed, but
may suffice if it is of the size that the screw nut lump 32 can
freely move in the screw nut lump housing 33.
The sliding wunit 30 of the present embodiment
advantageously has a very simple configuration because in
20 addition to detailed elements described below, the Ilocking
switch—pressing plate 40 that actuates the locking switch 10
and the 1locking roller 50 that interacts with the locking
roller guide 20 are formed into a single piece.

More specifically, according to the present embodiment, .

25 since most parts other than the locking switch 10, the screws

12



20 t-he locking switch 10 is disposed as a proximty sensor at the position
closer to the door franme 2 than the position of FIG 4, so that when the

| ocki ng switch-pressing plate ao rotates and approaches the | ocking switch
10, 'the locking switch can then only generate a | ocking signal. However,
so long as when 25 the door body .1 is closed, the reliability of the

| ocking function can be secured, any nethod may be adapt ed. The

| ocking roller guide 20 interacts with the Iocking roller 50 such that when
the door body 1 is closed, the locking swtch-pressing plate 40 actuates
the locking switch 10 in 5 response to the rotation of the screw 15.

As describedzhgf R, 1dtkihgCkidldesWidiGlieprassiry pheddraARdsesies die act uate
the |l ocking switch 10 when the door body 1 is closed, generating the

| ocki-ng siLgaihg aniitthe, | atbki Rporollcerk Sihy nhavreacas swmphet berhotkaaeng rol | er
guide 20 to allow the 10 | ocking switch-pressing plate 40 to actuate the

| ocki ng sewetrd tiie relialiisdicysel teheldadkdkiondunoklien, 5oedese ke dardeyyur ed
such that it is elastically biased towards the direction in _which it noves
t owar ds Phe?d dekiLHge r 8Nd el gOPRHER PR SIHFO& - t REYsPPUCRTY e TPofaPRIGte

i choaR RBIRVBT o 16 Bor cienuRlimp 153, - 15ed SABELR i bo 4 uat o0
to all owhig LOGkINgnaLL oL B0 did B8sel asldir Al LnaCtupliath against the
g rollTer guide , e structure w be omtted in the figures. The
screw nut | unghbgugi R@s33ipSidN RIEmemd hd@d &8rthél b¥eration of the
locking switéh—pr:essing plate 40 actuated by the interaction
between the lock.ing roller guide 20 and the locking roller 50.

10 Referring to FIG. 4, it is noted that when the locking
switch-pressing plate 40 pushes the locking switch 10 from the
position of the dotted line to the position of the solid line,
the locking switch 10 is pushed at a certain angle on the
connection block 11, generating a single.

15 Naturally, this is only one embodiment. That is, while
the present embodiment has illustrated the configuration in
which when‘ the door body 1 is closed, the locking switch-
pressing plate 40 1is concurrently rotated to actuate the
locking switch 10, alternative embodiment is possibie in which

20 the locking switch 10 is disposed as a proximity sensor at the
position closer to the door frame 2 than the position of FIG.

4., so that when the locking switch-pressing plate 40 rotates
and approaches the locking .switch 10, the locking switch can

then only generate a locking signal. However, so long as when

25 the door body -1 is closed, the reliability of the Ilocking

13



*20 surrounds and supports the screw nut lunp 32. Here, since the screw nut
lunmp 32 and the locking roller 50 are operated, i.e. rotated in the state
of being connected to the screw nut |unp housing so as to actuate the

| ocking switch 15 or interact with the | ocking roller guide 20, the screw
nut [unp housing 33 is 25 provided such that it does not interfere with the
operation of the screw nut lunp 32 and the | ocking roller 50. The
screw nut |unp housing 33 includes a housing body 33a, an openi ng 33b that
is formed to one side of the housing body 33a such that the | ocking
switch-pressing plate 40 is open 5 towards the | ocking switch 10, and a

t hr ough- passeash 33a bhatederddr BBY hotRHE miyddeohdipeadiousi ng body 33a to
al l ow a support 51 for the locking roller, which connects and supports the
| ocki ng rol | erh&0lanHisgr enlhet kLuwipe320 tintmaetshevighhritheghlodiiAsy shown
in FIG 4, the side of the screw nut lu housi ng 33 may have_t he shape of
a subst anolber 50y sushmthehr viven| g @oorh 8o8Yir bukh- etbsclegkmshmosed

of a long hole 33c through which the | ocking switch-pressing plate 40
recipr ocﬁWé%Cfbéﬁﬂ@éﬁthé%ﬁﬁet chQ oPCtHBERE | S%e( d%‘?‘f]@d‘% i ﬁ@lt’r‘?fl FLE W where

the door 15 body .1 is opened so th the | ocking switch 10 is not actuated
and tHe EWP%IFF-%rFOp(EEFt ?%%a‘ils"& & Ef-‘ﬁescfrnevﬁlclé’ 4) where the door body 1 is

closed so thal.! fecLopid g uEen b0 hScREsyal ke BRkobing  Pradeng h or
size of the |ohg hol'e 33c can be
serves to actuate the locking switch 10 when the door body 1.is
closed, generating the locking signal, and the locking roller
50 ihteracts with the locking roller guide 20 to allow the
10 locking switch-pressing plate 40 to actuate the locking switch
10. In this case, the locking roller 50 may be configured such
that it is elastically biased towards the direction in which it
méves towards the locking roller guide 20. Since the structure
for this configuration is simply provided so that an elastic
15 spring (not shown), which can be mounted to the scfew nut lump
32, is disposed to be actuated to allow the locking roller 50
to be elastically actuated against the locking roller guide 20,
the structure will be omitted in the figures.
The screw nut lump housing 33 is an element that partially
20 surrounds and supports the screw nut lump 32.. Here, since the
screw nut lump 32 and the locking roller 50 are operated, i.e.
rotated in the state of being connected to the screw nut lump
housing so as to actuate the 1ockin§ switch 15 or interact with
the locking roller guide 20, the screw nut lump housing 33 is

25 provided such that it does not interfere with the operation of

14



*20 determned within a range by which the | ocking sw tch-pressingplate 40
can reciprocate between the switch-off position (dotted line in FIG 4) and
the switch-on position (solid line in FIG 4). In order for the

| ocking switch-pressing plate 40 to 25 actuate the |ocking switch 10 when

t he door body 1 is closed, the screw nut lunp 32, to which the | ocking
swtch-pressing plate 40 is connected, should be rotated at a certain angle
in the screw nut |unp housing 33. To this end, the |ocking roller 50 and
the I ocking roller guide 20 are provided wherein the 5 locking roller 50 is
a sinple circular roller connected to the support 51 for the | ocking
roller, wher&ase. hait! ockh Nk reld ehegubslei 2P riasea sb¢ructural characteristic
as foll ows. As shown in FIG 5, the locking roller guide 20 includes a
gui de body 2lthansdrst imedlsapt homsid?y prodndeddded a leertiagnbd8y adizde on one
surface of the guide body 21 to define a path along which the | ocking

rol | er 58nropesing hiskarthas biei ripmietl ted ong sAdedpie&hfoRoudied daodhi ch t he
door body 1 is closed, and a vertical .end 23 forned at the utnost position
of the iRdRi maEhsddtdtontd® dGEhiRRattWERENVRFIITAS Pttt 8Ad<Si NP8 t he

direction that intersects the direction_in i.ch the_door bo 1 ides. In
or der t o “81'*6 tﬂée I i%‘&fjﬁ’(? r%ﬁdcé: é@’t c?ngm?\(,)\{#h]i?uignf FREHIW 11 t%%‘itl{ ocki ng
roller guid t b dar.y be t iagl i j op.2 the
vertica!H%nﬁ?%%kgagﬁbe8#§r%é ein:%Bgﬂ?ogﬁﬁggg%Tgﬁgvsaﬁ%% ?ﬁe%gﬁggtf?c door
body 1 i §u§§bﬂ9 €] 08sH dHk IRRARSE rbR1bhe {RIMRr&hrifecteatwar duppbats on of
the screw 15, as shown in FIG 5, the locking roller 50 noves al ong an

i ncli nedtgpect 16¢k&Zy ofrdlher! oeki ngnéiol serewyuird 2Qumpeesbhe dot tesve i ne of

FIG 5) so that when the locking roller 50 falls
therethrough.

10 As shown in FIG. 4, the side of the screw nut lump housing
33 may have the shape of a substantially Y form. Particularly,
the through-passage 33c is composed of a long hole 33c through
which the locking switch-pressing plate 40 reciprocates between
the switch-off position (dotted line in FIG. 4) where the_door

15 body 1 is opened so that the locking switch 10 is not actuated
and ﬁhe switch-on position (solid line in FIG. 4) where the
door body 1 is closed so that the locking switch 10 is
actuated. |

That is, the'length or size of the long hole 33c can be

20 determined within a range by which the locking switch-pressing
plate 40 can Treciprocate between the switch-off position
(dotted line in FIG. 4) and the switch-on position (solid line
in FIG. 4). -

In order for the Ilocking switch-pressing plate 40 to

25 actuate the locking switch 10 when the door body 1 is closed,

15



25 down towards a vertical end 23 (downwards in FIG 5) at the utnost
position of the inclined section 22, a screw nut lunp 32 rotates at a
certain angle in a screw nut |unmp housing 33, thereby rotating the | ocking
switch-pressing plate 40 fromthe position of the dotted line to the
position of the solid Iine 5 of FIG 4. Wth the actuation of the

| ocking swtch 10 by the rotation of the | ocking swtch-pressing plate 40
fromthe position of the dotted Iine to the position of the solid line, the
| ocking switch 10 generates a locking signal. In this 10 case, since the

| ocking roller 50 has been di sposed agai nst the vertical end 23, even

t hough peggsergess nten mhugd| whepen thhe WRdhy ewileeh-podysing t he

el ectric door body 1 can be held in the | ocked state. In order to open the
el ectri cptimos 4odls Igortrleetedr enhdBld sbd Sratcitedt ed suckrthan angkotat es
rearwards. In this case, due to strong torque initially occurring upon
reverse thbeatdugv gfutt Rempchews g Ihe Mockhng ewvil erhssdogkiBaghgbsed rom t he
vertical end 23 and in _turn nmoves along the inclined section 22, so that

the el ecBPi @nodhehoBFkingat Peegpshedenidthotite | RESFF&HbndeTSE the

dditi to th - t.i d. t ti: I i d] Pt 30
?ur%hé?n%ﬂ§¥ﬂﬁ£]%9ﬁéﬁg ng&°§§ﬁﬁ§§?§d5§f?%ﬁ¥%e<§b§$'%bhﬁgi?&% %%ite yoller
35 | dg,. Of : 4 . QL il 36
formed ofERe oo Fohners LRt RSO RS, HogRiR FRLIS oo

rail 36, q3i@® Jd Mas34 bhAlcaaRNechirabee SURPRT kg Ebe1OkdIer side of the
hanger 4 and the screw nut |unp housing 33, and a hinge pin 38 that is

coupl ed to thgssehem Nt HIETPshotisé Nb&3 nandol ber | quide3 2osdahltuded at
rotatably supports the screw nut |unp housing 33 in connection with the
link 37. g6¥enbblig @lectam cimdmedodiectipy @Zerrutivildededt vhi FerEdnn

el ectric door body 1 noves along an axis_of the screw 15, the guide roller
35 rol0 saagbagorhengui i tagel the nedidh PR dédr tor HRfipe b PR the

electric door body 1 can be snoothly .opened/cl ased. .
' along whi)c/:h the lockr{g.g rglleQ: 50 rc?lsls, the angle being

defined in the direction towards which the door body 1 is
closed, and a vertiéal end 23 formed at the utmost position of
the inclined section 22 such that the vertical end extends in
15 the direction that intersects the direction in whicﬁ the door
body 1 slides. In order to allow the locking roller 50 to
smoothly interact’ with the locking roller guide 20, the
boundary between the inclined section 22 and the vertical end

23 may be formed into a round.
20 - Thus, when the electric door body 1 is being closed in
response to the forward or rearward rotation of the screw 15,
" as shown in FIG. 5, the locking roller 50 moves along an
inclined section 22 of the locking roller guide 20 (see the
dotted line of FIG. 5) so that when the locking roller 50 falls

25 down towards a vertical end 23 (downwards in FIG. 5) at the

16



10l n addition, the hinge pin 38 serves to partially conpensate for
vi brations of the door body 1 when the door body 1 is opened/cl osed
particularly in the state of FIG 4. That is, since the guide roller 50 and
the screw nut lunmp housing 33 are rotatably connected to each other by the
hi nge pin 38, even 15 when the door body 1 shakes with vibrations in the
state shown in FIG 4, the door body 1 can be 'snoothl yopened/cl osed.
In the present enbodi ment, the door frane 2 is an attachnment plate that
fi xes the door body 1 such that the door body can be slidably noved. The
door frame 2 may be nade from 20 a netal frame for securing certain
har dnessutiedtergddigiba bt Che 3iildred tbetebectz, G degewbady lufmirither
includes a closing switch 60 that is provided in order to generate a signal
i ndi cat i vetafed het| ackezttsiiat ergflet him deorsclivedy niitwhiam hisowksiong bddly 1 has
been closed. The closing 25 switch 60 is a sensor that onlg enerates a

b 1tRéd t he

si gnal thhereky Foiditdam rheoflocheny oeRbrsraesséndt Réaw®ot
closing switch generates_the signal before the | ocking signaL,'s ener at ed
by the | BERI PSR cHeLlothed tidfs mr Sher PESLERRM uSEr FhRofie chkje S, the
user rece%v S b%yh the signal 5 indicative of the | ocked state and
genergtea b€ ?he'closing switch 60 and the | ocking signal generated by the

o0 Eher chytRo a0, PRSURES, r sha, laast Lo sethnro hp seme 15 o
will be padecodnt e opes atiiRRing switch-pressing plate 40 from the
position of the dotted line to the position of the solid line,
the locking switch 10 generates a locking signal. In this

10 case, since the locking roller 50 has been disposed against the
vertical end 23, even though passengers intend to manuaily open
the electric door body 1, the electric door body 1 can be held
in the locked state.

In order to open the electric door body 1, the screw 15 is

15 actuated such that it rotates rearwards. In this case, due to
strong torque initially occurring upon reverse rotation of the
screw 15, the locking roller 50 disengages from the verticél
end 23 and in turn moves along the inclined section 22, so that
the electric door body 1 can be opened without interference.

20 In addition to the above-mentioned construction, the
sliding unit 30 may further include a hanger 34 connected with
the door body 1, a guide roller 35 connected to one side of the
hanger 34 and coupled to a guide rail 36 formed on the door
frame 2 such that it is able to roll along the guide rail 36, a

25 1link 37 thét connects and supports the other side of the hanger

17



10 of the electric door |ock having the above-nentioned configuration with

"reference to FIGS. 4 and 5. Here, the description wll be perfornmed by
exenplifying a railway train. When the screw 15 rotates forwards or
rearwards by the driving force fromthe notor, the door body 1 is
concurrently 15 opened/cl osed. That is, as shown in FIG 5, when the

| ocking roller 50, which is noving along the door body 1 such that it noves
along the inclined section 22 of the locking roller guide 20 in the region
of the locking roller guide 20 (see the dotted Iine of 20 FIG 5), then
only falls down towards and engages with the vertical end 23 at the utnost
posi ti on3ef ghliethackehnesd mectlwp idbudihg Sereandut hinge 3@in od&t elsatat a
certain angle in the screw nut |unp housing 33. Thus, the | ocking
sw t ch- piessongledate 4be whirel isit25unpniestsedgt @3t kends drhew Ttk | 3hp 32,
rotates fromthe position of the dotted line to the position of the solid
line of PhCh BZhaw iher@ﬁ:@‘éﬁﬂ}brﬁqﬂ?%ﬁcﬁh{ehécé’@WeWJﬁuEumHnﬁo‘B?ll?%t333 es,

t hereby all owi ng the | ocking sw.tch-pressing plate 40 to actuate the
| ocki ng &% FERPSFIOPhHE Tt HE® | 19a Ad-switch 10 5 generates a | ocki ng

signal, whichy,tbED LSodrARemttedoby 2 HSChpallBliigethe LAKL ngystr oke

of the door conpleted. cour se, g a stage t inally

checks theggl gd?ﬁ@txfoggq thiledt N8 PLORA JkAdi 6ot kue Qbréhers ocked state

and generate C ng swtch 60 was already transmtted 10 to the

user befgheatheochvski By sanal aisngergeatRdde railWmn tdienedl gital the

i ndicative of the | ocked state and generated by the closing switch 60 and
t he | ockidogrstgamed 2enss attext lhet kdebbrke ndoemiliaely 10 came ber snsothied to a
user's control system the closing stroke of the door is then only 15
conpl et edpekkdislasadce the | ocking roller 50 is already in the state of
bei ng di sposed towards the vertical end 23, even though the passengers
inten to opedtt hedddeiohody-Pe tHEIBooPIBodyS 1 ?%F%ﬁﬁlltoheP&rFﬁa%ﬂ% | ocked

tS gagg eﬁthggta%%?, ,ee t g:r gfg?)gélt% r(fsa ncg]P tthbee d%%%n%gdy Zgl%énh%hrée%g[o;:ngomif n order
1 is opened/closed particularly in the state of FIG. 4. That
is, since the guide roller 50 and the screw nut lump housing 33
are rotatably connected to each other by the hinge pin 38, even
15 when the door body 1 shakes with vibrations in the state shown
in FIG. 4, the door body 1 can be ‘smoothly opened/closed.

In the present embodiment, the door frame 2 is an
attachment plate that fixes the door body 1 such that the door
body can be slidably moved. The door frame 2 may be made from

20 a metal frame for securing certain hardness.

Referring to FIGS. 3 and 5, the electric door body 1
further includes a closing switgh 60 that is provided in order
to generate a signal indicative of the locked .state of the door
body 1 when the door body 1 has been closed. The closing

25 switch 60 is a sensor that only generates a signal that is
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"i's actuated such that it rotates rearwards following the rearward rotation
of the notor shaft. In this case, due to rearward. torque occurring upon
reverse rotation of the screw 15, the locking roller 50 di sengages fromthe
vertical end 23 25 and in turn noves along the inclined section 22, so that
the electric door body 1 can be opened w thout interference. As set
forth before, according to the present enbodi nent, the electric door |ock
can have a sinple structure, ensure the reliability of a |ocking function,
reduce a danger of a failure 5 and an operation error, and be easy to
fabricate and mai ntain, saving the cost for the fabrication and mai nt enance

rel ativei}@iddrew0sbrt aken ldekdae deltat edf athe door Wduyanieriadigrent of

t he present invention, the |ocking swtch 10, the screw 15, the locking .
rol | er guldei), swiktt hgeriiaslesdithg wiighal0 befipréethespecking| gigmali ded in
a pair unit, in which both elenents are symmetric with each other, on the
door frame. gdhéxaties] dunt dirse logsidgoswhblody 10.i angr dwipaedits it pe@ rthmit such
that both el enents are opened/cl osed by being noved_apart fromor close to
each ot hBFET 15HoWERRFeIUTHE 1¥copEhBf HRRY prEeiivssny ERFPonthe ndt9%3 i t ed

t hereto, .sQ.a single_door hod can be provided in.the door franme 2. In
t he céselPﬁbfa?%ﬁgs?%gggedgﬁF%S%df s (SﬁﬁﬂﬁfétFF y é&ﬁffc%s}?gthe
| ocki : , _ . o 0 '

ST ng SR BB, BAE REEPH dfeirkl Col G MehPiaa OB T 188610

pi ece. OL,COMKSEy, XS UG tha s N eswdpRlabedy atthiator endé degr@pn the

door frane 2, the enbodi nent can al so inplenent the sanme performance as the
present epbedifddite, thereby completing the closing stroke.

Subsequently, a description will be made of the operation

10 of the elecﬁric door lock having the above-mentioned
configuration with reference to FIGS. 4 and 5. Here, the
description will be performed by ekemplifying a railway train.

When the screw 15 rotates forwards or rearwards by the
driving force from the motor, the door body 1 is concurrently

15 opened/closed.

That is, as shown in FIG. 5, when the locking roller 50,
which is moving along the door body 1 such that it moves along
the inclined section 22 of the locking roller guide 20 in the
region of the locking roller guide 20 (see the dotted line of

20 FIG. 5), then only falls down towards and engages with the.
vertical end 23 at the utmost position of the inclined section
22, the screw nut lump 32 rotates at a certain angle in the
screw nut lump housing 33.

Thus, the locking switch-pressing plate 40, which 1is

25 connected to the screw nut lump 32, rotates from the position

19



"The el ectric door |ock according to the above enbodi nents 25 of the present
I nvention may be adapted to electric doors of railway trains, screen doors
of subway stations, etc. Al t hough a preferred enbodi nent of the
present invention has been described for illustrative purposes, those
skilled in the art will appreciate that various nodifications, additions 5
and substitutions are possible, w thout departing fromthe scope and spirit
of the invention as disclosed in the acconpanying clainms. la. Wat is
clainmed: 1. An electric door |ock conprsing: a |locking switch provided in a
door frame for checking the |locking state of a door body when the door body
is closeds the détwlpriinean® thedpbbyt SoPRH tihey sallibeashe 0 FI®r Hody; a
pair of screws capable of rotating forwards and rearwards and di sposed
paral | el imi ttheeadhrettismn | inonédisihdetlod tdveredoanmutf r dmspi B2 heodatewt i on
towards which the door body slides; a locking roller guide provided in
t he door thersley i milewing prbi Mdeskisl t FwisehaneessHmg aPsfide 4hi ttherein
one end thereof is rotatably connected to the screw and the other end
t her eof PStédtmebhedlrskipd gwyEch 10. Thus, the 1locking switc

5 generates a locking signal, which in turn is transmitted to a
user, making the locking stroke of the door completed.

Of course, this stage is a stage that finally checks the
locked state, so that the signal indicative of the locked state
and generated by the closing switch 60 was already tfansmitted

10 to the user before the locking signal is generated.

When the signal indicative of the locked state and
generated by the closing switch 60 and the 'locking signal
generatéd by the locking switch 10 are transmitted to a user’s
control system, the closing stroke of the door is then only

15 completed. Here, since the locking roller 50 is already in the
state of being disposed towards the vertical end 23, even
though the passengers intend to open the door body 1, the.door
body 1 is still held in the locked state so that the door body
1 cannot be opened.

20 In the-meantime, in order to open the door, the screw 15
is actuated such that it rotates rearwards following the
rearward rotation of the motor shaft. In this case, due to
rearward - torque occurring upon reverse rotation of the screw
15, the 1locking roller 50 disengéges from the vertical end 23

25 and in turn moves along the inclined section 22, so that the

20



"body, the slide unit including a | ocking switch-pressing plate actuated to
operate the | ocking switch when the door body is 25 closed, such that a

| ocking signal is generated by the |locking switch, and a |locking roller
acting in conbination with the locking roller guide. 2. The electric door

| ock of claim1, wherein the |locking roller guide conprises 5a guide body;
an inclined section provided at a certain angle on one surface of the guide
body to define a path along which the locking roller rolls, the angle being
defined in the direction towards which the door body is closed; and 10a
vertical end formed at the utnost position of the inclined section such

that theeygetsf@ldRrdbedy endsar het Bpedéd ettt hater fémirgect s the
direction in which the door body slides. 3. The electric door |ock of claim

1, whagsekatt hertlodhe fuyer, olalceprding| ast tlral predends etbbdiments, 15 t he
di recti on agai nst which the locking roller approaches the |ocking roller
gui de. 4th¥Fhelettcia idoadodiockocknohave ag nsnple structure, ensure the

reliability of a locking function, reduce a danger of a failure

5 and an operation error, and be easy to fabricate and maintain,
gsaving the cost for the fabrication and maintenancé relative to
the cost taken in the related art.

In an embodiment of the present invention, the locking
switch 10, the screw 15, the locking roller guide 20, and the

10 sliding unit 30 may be respectively provided in a pair unit, in
which both elements are symmetric with each other, on the door
frame. This is because the door body 1 is provided in a pair
unit such that both elements are opened/closed by being moved
apart from or close to each other. .

15 However, the scope of the present invention is not limited
thereto, so a single door body 1 can be provided in the door
frame 2. In the case that the single door body 1 is provided,
it may suffice 'if the locking switéh. 10, the screw 15, the
locking roller guide 20, and the sliding unit 30 respectively

20 are concurrently provided in a single piece. Of course, even
through the single door body 1 is provided on the door frame 2,
the embodiment can also implement the same performance as the
present embodiment.

The electric door lock according to the above embodiments

25 of the present invention may be adapted to electric doors of



"when the door body is closed, the locking swtch-pressing plate is actuated
to operate the locking switch in response to the 20 interaction between the
| ocking roller and the locking roller guide, when the locking roller that
i's moving on the inclined section of the | ocking roller guide passes

t hrough the utnost position of the inclined section of the |ocking roller
guide, it falls down towards the vertical end so that the | ocking 25 roller
conmes into contact with or confronts the vertical end of the | ocking
roll er gui-de. 5. The electric door lock of claim1, wherein the sliding
unit includes a screw nut that is rotatably screw coupled to the screw such

5 that italswdpuahliasi Nséheer ReirkUEE Nalowdiyl eeht0ondof dthe screw
Although a preferred'émbodiment of the present invention
has been described for illustrative purposes, those skilled in
the art will appreciate that various modifications, additions
5 and substitutions are possible, without departing from the
scope and spirit of the invention as disclosed in the

accompanying claims.

1. What is claimed:

1. An electric door lock comprsing:

a locking switch provided in a door frame for checking the.

locking state of a door body when the door_body is closed, the
15 door frame slidably supporting at least one door body;

a pair of screws capable of rotating forwards and rearwards and

disposed parallel with each other in one side of the door frame

in the direction towards which the door body slides;

a locking roller guide provided in the door frame in the
20 proximity of the screws; and

a slide unit wherein one end thereof is rotatably connected to

the screw and the other end thereof is connected to the door

body, the slide unit including a locking switch-pressing plate

actuated to operate the locking switch when the door body is

25 closed, such that a locking signal is generated by the locking



‘a screw nut lunp that surrounds and supports the screw nut and to which the
| ocking swtch-pressing plate and the | ocking roller are connected at one
si de; and a screw nut |unp housing that partially surrounds and supports
10 the screw nut lunmp such that the.-screw nut lunp can be rotated at a
certain angle. 6. The electric door lock of claim5, wherein the screw nut

| unp housi ng includes: a housing body; 15 an opening that is fornmed to one
si de of the housing body such that the | ocking switch-pressing plate is
open towards the |ocking switch; and a through-passage that is formed in
one side of the housing body to allow a support for the |ocking roller,

whi ch cogpeedss, 28n@nd SRRAhES 18 ehoddtiagr old edonmbithatdbaw with | thHe, to
move therethrough. 7. The electric door |ock of claim®6, wherein the '
t hr ough- pasisage el leengasas. of a l.ong hol e through which the | ocking
swi tch-pressing plate reciprocates between 25 the switch-off position where
t he dobr Thedglectmgededr sbodkhatf claim 1,
wherein the locking roller guide comprises
5 | a guide body; '
an inclined section provided at a certain anglé on one
surface of the guide body to define a path along which the
locking roller rolls, the angle being defined in the direction
towards which the door body is closed; and
10 ~a vertical end formed at the utmost position of the inclined
section such that the vertical end extends in the direction
that intersects the direction in which the door body slides.
- 3. The electric dodr lock of claim 1,
wherein the locking roller is elastically biased towards
15 the direction against which the locking roller approaches the
locking roller guide.
4. The electric door lock of claim 2,
when the door body is closed,.the locking switch-pressing plate
is actuéted to operate the locking switch in response to the
20 interaction between the locking roller and the locking roller
guide, when the locking roller that is moving on the inclined
section of the locking roller guide passes through the utmost
position of the inclined section of the locking roller guide,
it falls down towards the vertical end so that the locking

25 roller comes into contact with or confronts the vertical end of

23



“the locking switch is not actuated and the sw tch-on position where the
door body is cl-osed so that the locking switch is actuated. 8. The

el ectric door lock of claim5, 5 wherein the sliding unit further
conprises: a hanger connected with the door body; a guide roller connected
to one side of the hanger and coupled to a guide rail fornmed on the door
frame such that it is able to roll along the guide rail; and 10 a |link that
connects and supports the other side of the hanger and the screw nut |unp
housing. 9. The electric door |lock of claim8, wherein the sliding unit
further conprises a hinge pin that is coupled to the screw nut |unp
housi ng gﬁg ﬂ@bﬁﬂﬁg honkesUglidehat it rotatably supports the screw nut |unp:
housing in connection with the link. 10. The electric door |ock of claiml,
wher eign The €lemtriicc ddoorldddynf theihmotki ng switch, the screw, the | ocking
roller guide, and the sliding unit are provided in 20 a pair unit,

r espect i vbeyein rthghisdhdbog Huslte maglvdage symmetric with each other on t he

door frame. 11. The electric door |lock of claim10, wherein the galr
screws havECTRYeBHS 5PRbsiferPrreaRlY GidiGW-coupléd’ to the screw

5 that it is movable in the longitudinal direction of the screw;

a screw nut lump that surfounds and supports the screw nut and
to which the 1locking switch-pressing plate and the locking
roller are connected at one side; and

a screw nut lump housing that partially surrounds and supports

10 the screw nut lump such that the screw nut lump can be rotated
at a certain angle.

6. The electric door lock of claim 5,
wherein the screw nut lump housing includes:

a housing body;

15 an opening that is formed to one side of the housing body such
that the locking switch-pressing plate is open towards the
locking switch; and |
a through-passage that is formed in one side of the housing
body to allow a support for the locking roller, which connects

20 and supports the locking roller and screw nut lump, to move
therethrough.

7. The electric door lock of claim 6,
wherein the through-passage is composed of a long hole through
which the locking switch-pressing plate reciprocates between

25 the switch-off position where the door body is opened so that
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*12. ‘The electric door |ock of claim 10, wherein the electric 25 door |ock
further conprises a closing switch provided in the door body so as to
~generate a -signal indicative of the | ocked state of the door body when the
door body was cl osed. 13. The electric door |lock of claimb5, wherein the
el ectric door |ock further conprises a space 5 between the screw nut |unp
and the screw nut |unp housing, where the screw nut |unp can nove in the
sliding direction of the door body or in the direction that intersects the
sliding direction in connection with the screw nut | unp housing. 14. A

el ectric door conprising the electric door |lock of any 10 one of the clains
1 to 13, the locking switch is not actuated and the switch-on position

where the door body is closed so that the locking switch is
actuated.
8. The electric door lock of claim 5,
5 wherein the sliding unit further comprises:
a hanger connected with the door body; |
a guide roller connected to one side of the hanger and coupled
to a guide rail formed on the door frame such that it is able
to roll along the guide rail; and
10 a link that connects and supports the other side of the hanger
and the screw nut lump housing.
9. The electric door lock of claim 8,'
wherein the sliding unit further comprises
a hinge pin that is coupled to the screw nut lump housing and
15 the 1link such that it rotatably supports the screw nut lump
housing in connection with the link.
10. The electric door lock of claim 1,
wherein the electric door body, the locking switch, the screw,
the locking roller guide, and the sliding unit are provided in
20 a pair unit, respectively, in which both elements are symmetric
with each other, on the door frame.
11. The electric door lock of claim 10,
wherein the pair of-screws have threads opposite to each other.
12. The electric door lock of claim 10, wherein the electric

25 door 1lock further comprises a closing switch provided in the

25



13.

14.

10

door body so as to generate a ‘signal indicative of the locked
state of the door body when the door body was closed.

The eleqtric door lock of claim 5,
wherein the electric door lock further comprises a space
between the screw nut lump and the screw nut lump housing,
where the screw nut lump can move in the sliding direction of
the door body or in the direction that intersects the sliding
direction in connection with the screw nut lump housing.

A electric door comprising the electric door lock of any

one of the claims 1 to 13,
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