- DESCRI PTI ON. ELECTRI CAL DOOR- LOCKI NG DEVI CE Fi el d of the Invention The
present invention relates, in general, to an electric door.l.ock and an. __
el ectric door having the sane and, nore particularly, to an electric door

| ock which has a sinple structure, ensures the reliability ﬂmmmmmMﬂmmmmm
function, reduces a danger of a failure and an operation er _ asy
to fabricate and maintain, saving the cost for the fabrication angs.

mai nt enance relative to the cost taken in the related art, - and an electric |
door having the sane. Description of the Related Art In

railway train, a currently available electric door-(auto doorﬂmﬂﬁmwwwm@wﬁg
such that when a train arrives atDESGREXI@N, the door is open

for boarding or alighting of passengers follow ng the driver's_matfioge®ration
of an actuation switch, which is perforned by the driver who is seeing the

passengers boardi ng on ok aHrAfANEO0RR ﬁm@@évg@g train. Here, if

a passenger or an object gets caught I n the door during the closing of the
.electric door, the electric door cannot be conpletely closed. In this case,
the driver is inforned of such situation or information through a display
or an alarm neans, and the driver who recogni zed the state of the door
bei ng not conpl etely closed repeatedly mani pul ates the actuation swtch to
open and cl osEHETGBYNEGY door until the electric door is conpletely

cl osed. The present invention relates, in general, to an electric door lock and an electric door

having the same and, more particularly, to an electric door lock which has a simple structure,
ensures the réliability 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, and an electric door having the same.

‘Description of the Related Art

In case of a rajlWay train, a currently available electric door (auto door) is operated such
that when a train arrives at a station, the door is opened and closed for boarding or alighting of
passengers following the driver’s manipulation of 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 cannot be completely closed. In this case, the driver is informed of such
situation or information through a display or an alarm means, and the driver who recognized the |
state of the door being not completely closed repeatedly manipulates the actuation switch to open
and close the electric door until the electric door is completely closed. '

In the meantime, if the railway train is stopped to run owing to a fire, a failure, etc. of the
train, or passengers should escépe from the train because an emergency situation occurs in the

train, the driver should directly manipulate the actuation switch to open the door after checking the



“In.the meantinme, 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 actuation switch to open the door after checking

t he state of the railway tracks, or otherw se the passengers should
directly manual | y mani pul ate a nmanual openi ng/cl osi ng neans, which was
nounted in the proximty of the electric door, to open the door. -
However, if the situation is that the railway train is running, or the
state of the railway tracks is dangerous, or otherwi se if neverthel ess the

situatio ctric
door eveﬁtaﬂ\ﬁ)t %ﬁﬁ@aﬁl ess %}ﬂmgf\%@é &le\?égrg gﬁ%ﬁ%@?‘%%&gﬁﬁ{hﬁﬁgn ca&ﬂagéegcaused.
Thus, thefagudl 5@@%@ HearWRILE G/ad fn@mﬁ&m tHeQdsimity of the él&trwdé&r td dbeﬁ)r OVI de
a rellable | ocki ng function, a conventional electric door |ock, which

di scl osetheidoorlUS Pat ent No. 5,077,938, includes a | ocking roIIer a Iocklng
finger nmenmber, a guide finger menber, a locking roller slide channel, a

rol | er keeper Howeesrif thegéyatiamds thitehe radway train is rubjungs e the stateeofttbevadway onal
electric d or Iock havi ng the above-nentioned configuration has a roblem
of incre gel@fls,foaw%eeﬁﬁq tfrpeéiﬂﬂlelﬁ%ﬁ the SitHgHer ISoReE 0 sEneaEengH e,

conpl ex Bg‘sréénsgers E)a!nsocplén €e ectx%: dcl)ol;'\e/\llzew “ln er %2% or%la vlgrry(%gngerous situation can be

'caused. Thus, there is a need for an electric door lock.
" Tn order to provide a reliable locking function, a conventional electric door lock, which
was disclosed in US Patent No. 5,077,938, includes a locking roller, a locking finger member, a
guide finger member, a locking roller slide channel, a roller keeper, a carriage, and the like.
However, the conventional electric door lock having the above-mentioned configuration
has a problem of increased cost of fabrication and maintenance because of numerous, complex -

parts.

DISCLOSURE OF INVENTION

Technical Problem

Accordingly, the present invention has been made keeping in mind the above problems
odéurring in the related art, and the present invention is intended to propose to an electric door lock
which has a simple structure, énsures the reliability of a locking function, reduces a dangér ofa
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, and an-electric door having

the same.



- Accordingly, the present invention has been nmade keeping in mnd the above
.probl ens occurring in the related art, and the present invention is

i ntended 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 maintain,
saving the cost for the fabrication and nai ntenance relative to the cost
taken in the related art, and an electric door having the same. Solution
to Problem In order to achieve the above object, according to one
aspect of the present invention, there is provided an electric door |ock
adapted to atskﬁﬁﬁhoﬁﬂﬁl ectric door body that is able to slide, the

el ectric door lock 1ncluding: a pair of screws capable of rotating forwards
and rear war ds ppifleri SRRSGHe BRNALD&), a¥dotdingBa bt BPREST thdpr&BR ifvest®nahera door
frame in the direction in which the door body slides; a | ocking hook each

. - provi ded provideden pleatxic dodr Yock addpled t¢ atflesisine alectriadsr bodyrthat isable tokigdegther one
.end thereof is rotatably connected to the screws and the other end thereof

i s conneéleettic doortlpek wdudinggdpair efixsrewisicapably efrptatingnforwatingdaretrvetds agd | ever
rotatably. proyided therein and having.a |atch for latching onto the | ocking
hooks mé%w%paé?@hwﬂp each ser insongssle ofi 2 daprdfrazme ig dhe %Cq%v%w d854995 part

actuat ed, t r.ess .the l.ocking - ever. such that. t | at ch of .the.locking
ever onPhBCHEES B lacknen 5o B PV RS proRintaldng Stibtsdnd & Bt po

el astica i i I i i t i ever
appr oaonaehsy S T Ipb otk AGHS R R NS O ek REBRGe ™

I n addi t iPfe ddod BodyOK kiting R ScludBY aflbtkingdvet 1ofalaBRPrévided BletdiParki®@fig 4 O | er
that will come into contact with the |ocking | eveéer-pressing part. The

| ocki ng lasshefor fatchinh @htoctheriockisg Bodke edhiemn the refctrie rdobrois ieskdpfindaa loakifig) ldvat chi ng
onto the | ocking hook. That is, the latch of the |ocking |l ever that wll

| at ch onpsdingepaitaetaitedytomuesk thedgcking déver audh thatotbe fatohrof theddckingllovekimigches| | er .
The | ocking hook may be provided in the proximty of the door frame or a
screw f i SPRghsack: Oﬁﬁjacent to the screw. According to the present

i nvention, the electri.c door |ogk. furtfher jnclude .a | ocking.switch

or ovi ded | n ¢ HBS ASBPEFEaY e SHEEIY Rt B BtiBe dSrion “giny NFBF body
when t he I I . i it eh- DI ess] part actuated
to oper a%og?]gé }e%%%%ﬁ a&g%t?%ﬁggn@q&f%é%gag]gi)g%i?ﬁgésg&gsﬁ%fgrﬁésﬂ%éner ated by the
| ocki ng swi t Clty addition, the locking lever may further include a locking lever roller that will come into

contact with the locking lever-pressing part. The locking lever further comprises locking roller
- formed of a latch latching onto the locking hook. That is, the latch of the locking lever that will -
latch onto the locking hook may preferably be formed of é locldﬁg roller.

The locking hook may be provided in the proximity of the door frame or a screw-fixing
housing adjacent to the screw.

According to the present invention, the electric door lock may further include a locking
switch provided in the door frame for checking the locked state of the door body when the dqor
body is closed, and a locking switch-pressing part actuated to operate a locking switch such that a
locking signal is generated by the locking switch.

The sliding unit may include: a transfer nut rotatably screwed-coupled to the screw such

. that it is rotatable in the longitudjnél direction of the screw; a transfer nut lump including the



* The.sliding unit may include: a transfer nut rotatably screwed-coupled to
the screw such that it is rotatable in the |ongitudinal direction of the
screw, - a transfer nut lunp including the transfer nut, a support for the
transfer nut, and the |ocking |ever-pressing part; a transfer nut |unp
housi ng partially surroundi ng and supporting the transfer nut |unp such
that the transfer nut lunp is rotatable at a certain angle; and a | ocking
| ever hinge rotating the locking |ever at a certain angle in the direction
per pendi cul ar to the advanci ng-direction of the sliding unit. The
transfer nut Iunp housi ng may include: a housing body; and an openi ng t hat

is formeg,t REndRQ &@g&n ) |
' Iever-pre55| ng %ﬂ&ﬁg%%n tovvglhr?1 é}glttﬁé)g?f kl 2%- eveélgé?t %ﬁ&ﬁfepgutlumq'h
| ocki ng hadtngPaiallyehbdRingdid @t ARt AP YicH &6 B whdifer ALY
t hereof at a ?g?taln angle int 1Jhgt”ergctlon in ﬁﬁlgh t he electﬁﬁcéhoor body

i s cl osedrotatablb aft dwditaim argies kndlockold lever hihgd toetih@hklodidng Rv&at 4 Srtaiantidl y
.coupled to the | ocking hook; and a vertical end fornmed at the utnost

p05|t|onHUhe@N@Kmﬁctﬁmhﬂwmﬁnmq@mmxu@hmb%@n0ﬂh@mdmgumcal end extends in the
direction that_intersects the direction in which the door body slides.

The slldlng uﬂh?“Wﬁ?’ﬁﬂ?@ﬁ@ﬂ“WﬁE$ﬂ%@1nﬁmﬁhﬁé@wm%bﬁﬁbb@%Hwhpwﬁﬂgﬁhmdﬁor

body; rol l.er nect 0 e .of .t he hanger and cou led to a
hanger r g g‘f%’r%(ﬁld‘aﬂf&‘ﬁ&‘ﬁ%‘i’ow ﬂlﬁ@ﬂ@h‘ilﬁ kg lever- H@‘Slﬁg?@t 1§ QPRI Q? ong the
hanger rﬁfﬁohﬁ@ﬂw&w& Jk that connects and supports the other side of the
hanger and e“transter nut |unp housing. The el ectric door |ock of
the present "TH@I&Ehﬁ“h&@cYmhy‘ﬁEM&e aR T BRE FERAYrévideA 33 e RERRMSDrRRY I NG an
energency release roller and an enmergency rel éase roller plate to which the

emer genc yertakl aagls ¢n thebiteetion if wilith teadkctritideordoay is ks, such tasLIbeidEs rolidkef | ocki ng
hooks, the energency rel ease roller, the energency release roller plate,
and the eilatking layeriis smepphlpeoupled retbe lovkihy hqokpand devertical ead Simel @ theirhosor  a
pair unit, in which both elenents:are ;é mretric with each other, on the

door fr aﬁ%’“tloﬂé’f the inchred sp5em fuch ﬂ@bﬂl@mﬁ sndreatepdsan e elirgetinm et intersecictbe
extendln 03| i.e., the pair of screws respectively
have thr %ﬁ%%ﬁﬁﬁgﬁﬁﬂ§f gsto each ot her

The sliding unit may further include: a hanger connected with the door body; a hanger

roller connected to one side of the hanger and coupled to a hanger rail formed on the door frame
such that it is able to roll along the hanger rail; and a link that connects and supports the other side
of the hanger and the transfer nut lump housing.

The electric door lock of the present invention may include an emergency release

fnechanism having an emergency release roller and an emergency release roller plate to which the
emergency release roller is mounted.
The door body, the screws, the locking hooks, the emergency release roller, the emergency release
roller plate, 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. Here, the opposite screws
may respectively have threads extending opposite to each other, i.e., the pair of screws respectively
have threads extending opposite to each other. | |



~In addition, the electric door lock may further include a closing switch

. provided in the door body so as to generate a signal indicative of the

- closed state of the door body when the door body was cl osed. A space
in which. the screw nut lunp can nove in the sliding direction of the door,
body or in the direction that intersects the sliding direction in
connection wth the screw nut |unp housing may be further provided between

the screw nut lunmp and the screw nut lunp housing. I n anot her aspect
of the present invention, there is provided an electric door having the
el ectrical door |ock haV|ng t he above-nenti oned configuration. As set

forth before, }rfdaﬁjluS%%tei ic 48 ‘iocl(%?a§ ﬁ%@%relfsilchgd ggio‘émgw‘rt%%ﬁ fladdgpe the

reliability o kln unc ion ure and an

oper at i 0Bod¥sbQé to g%ﬂ&late§51 mdtcgmfe%?me%ﬁ;s&i sﬁﬂéﬂof‘ﬁ?é by vaﬁf{maqoéﬁb%dfost for
the fabrication and mai nfenance relative to the cost taken in the rel ated

art. BRI ks (SR PTI ON OF THE DRAW NGS ~ The above and ot her objects,
features and advantages of the present invention will be nore clearly
under st ood f r drspadeen Whikh thesaegy e thanp ed nibes ﬁrﬂlq:)shm dkntion oftkexdvor body or

conjunction with the acconp%éilng drawi ngs, in which: FIG 1is a
per spect inthe @reéwrsthﬁmtmﬁl idipg @u%laroom@eq@naw@dh@wrf‘gv 1y lump howsiagli nent

of the pr %? Be Mer}\é%%cfeg Qetweenrghe screw hu %Ill’l}r; Ind tlhe screw nut lump housing.

_ TIn 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 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.
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the present invention will be more
clearly understood from the following detailed description when taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a perspective view showing an electric door lock according to an embodiment of
the present invention when it is being closed. |

FIG. 2 is a perspective view showing the electric door lock according to an embodiment of
the present invention when it was completely closed.

FIG. 3 is a plan view showing the electric door lock of FIG. 2 which was closed.

FIG. 4 is a front view showing the electric door lock of FIG. 2 which was closed.

FIG. 5 is a perspective view showing an electric door lock according to an embodiment of



“FIG 2 is.a perspective view show ng the electric door |ock according to an
enbodi ment of the present invention when it was conpletely closed. FIG 3
is a plan view show ng the electric door |lock of FIG 2 which was cl osed.
FIG 4 is a front view showing the electric door lock of FIG 2 which was
closed. FIG 5 is a perspective view showi ng an electric door |ock
according to an enbodi nent of the present invention when it starts

openi ng. FIG 6 is a perspective view showi ng an el ectric door |ock
according to an enbodi nent of the present invention when it is being
opened. FIG 7 is a plan view showi ng the electric door lock of FIG 6

whi ch mmﬁ}e?}:@&?ﬁverﬁbﬁvgé‘i%%&% vi ew showi ng the electric door |ock of

FIG 6 was opene a perspective view showi ng an electric

door | ock accerdlichga pespadtive teRdhsvang Mechﬁ@io@(l@é@%&or@iﬂ%@%ieﬁﬂﬁom%ﬁt oft is

being released fromits energency-|ocked state. IG 10 is a plan
Vi ew shottiepgsénhmveition vhércit il being dpendd. of FIG 9 when it is being rel eased
fromits emergency-locked state. :
FIG. 7 is a plan view showing the electric door lock of FIG. 6 which was.opened.
FIG. 8 is a front view showing the electric door lock of FIG. 6 which was opened.
FIG. 9 is a perspective view showing an electric door lock according to an embodiment of
the present invention when it is being released from its emergency-locked state.

FIG. 10 is a plan view showing the electric door lock of FIG. 9 when it is being released

from its emergency-locked state.
DETAILED DESCRIPTION OF THE INVENTION

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 used throughout the drawings and the description to refer to the same or
like parts. |

FIG. 1 is a perspective view showing an electric door lock according to an embodiment of

| the present invention when it is being closed, FIG. 2 is a perspective view showing the electric
door lock according to an embodiment of the present invention when it was completely closed,
FIG. 3 is a plan view showing the electric door lock of FIG. 2 which was closed, and F IG. 4is a
front view showing the electric door lock of FIG. .2 which was closed.

FIG. 5 is a perspective view showing an electric door lock accqrdjng to an embodiment of
the present invention when it starts opening, FIG. 6 is a perspective view showing an electric door
lock according to an embodiment of the present invention when it is being opened, FIG. 7 is a plan

view showing the electric door lock of FIG. 6 which was opened, and FIG. 8 is a front view



- DETAI LED DESCRI PTI ON OF THE | NVENTI ON Ref erence will now be nmade 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
same reference nunerals will be used throughout the drawi ngs and the
description to refer to the sane or |ike parts. FIG 1is a

perspective view showi ng an electric door |ock according to an enbodi nent
of the present invention when it is being closed, FIG 2 is a perspective
view showi ng the electric door |ock according to an enbodi nent of the
present invention when it was conpletely closed, FIG 3 is a plan view

show ng Eﬂbﬁg@ﬁ&&é&&d&%p&&%.@ ﬁéh%’%éﬂ&%@ph was closed, and FIG 4 is a

front view sifowm ng the electric door FIG 2 which was cl osed.

FIG 5 is a PersRess haredtive WeWRRWiRGarfdleclRiobr 1b& #02ding R ABSAMELRY 0 an
enbodi nent of the present invention when it starts opening, FIG 6 is a
per spect the@resert wiveitowiwhgn &his BdirgOtleased fo@rits ledetgesdeuked sige taad AIG.a0logi ment
of the present invention when it is being opened, FIG 7 is a plan view
showi ng phe visesbowing thgetectric dedr latk oEFIS). 96vhehiitoh beissrelepeed &dm isrethefBe®y- 8 i s a
front view showing the electric door lock of FIG 6 which was opened.

FIG 9 i?déedﬁ@?especti ve view show ng an el ectric door |ock according to an

enbodi ment of ,t he pr.e i.n tiogn when it is being released from.its
ener gency- | oc@éghqé’ﬁ’d{‘ﬁé%r}c}om&‘eeﬁ ¢ Ogrlﬁ?l(a‘ﬁl%?}? ‘é\ﬂp%’?fﬂ\fﬁ’?f eaPtkPé‘eg\(g"éEE?ri c
door |oc ' ' : i 119 - ked
door 1 0Ckodtbol) o sl il RSSO B BB S e ke
adapt ed b6 dbr dnedkdity tRIBCKEH Stk bf the HAR bodAehen (RHooSRRYVIs B phiSofSbrefab! ¥
novabl e i n¢l udes: a | ocking switch 27 provided in the door Body Tor

checki ng10 bpable skettifd PBiverdifand Farvihasrand Gehosuhglibneit o otha@dy oresidelopsed; a
pair of screws 10 capable of rotating forwards and rearwards and di sposed
par al | el thaidoér feacH{natsheyn)imthe dzectdnimwards whieh dwatoof baalyslidesiat paglofimeling n t he

direction towards which the door body slides; a E_ai r of 1ocking hooks 20
pr ovi dedheqks 30 grewided ngrAsontiane horprscew-Hxing hnysing gk indle proxingy phibe proys mity of

h : d Slidi jt .30, i di. l.ockj | 1 Al
£ BB B I B
sed, ) I . z SS| .
pressi nggo g(\/\znr%) when & Idé?rr@ 1851% f%anflé%t%‘b%mf)‘én %drtﬂ%?“’sa& ﬂ%’ter'?rﬁsgmgé?ﬁlii ng
roller wma{escs&{gedolvﬁ%ﬁww GV HE ldcﬁn% fejv&aﬁ%ﬁlchftﬁé?metlgﬁdntgﬁg 18 ofRO K, and_a

| ocking s pressing part 28 actuated to operate ocking swtch 27
such thatever ik e6¢akai0finsih IPlocitife BEIREZR bRH a WckingSwitaleleRths Sttt BactiblRg k@i N one
end thereof is rotatably connected to the screw and the other end thereof

i s conneopeaeade tholocheg atwh 2Hawth thalhleckingsignalgs pemerated by the fockihg switchalheyeibi ased
towards the direction against which the |ocki ntg | ever approaches the

| ocki ng hsotad 2igerdef isrretatably eprmectgd tosthe e angl the other-gpd dwxdohity comrectaditolthe The

| ocki ng hook 20 |pcludes an inclined section provided in the outside

t her eof ?org’oéér't § fpcking lleven 1 tsridashigally bapedrfovardpiicdirestion agiipst (wiich 8 0r body
is closed,,.such that l.ocking r o 16 of .the |qcking |lever 17 i

oot bl y ek ad e PR b ol byBraR of o  pRre B B e PR Pat ¢ he
ut nost pesRlt,l e[l §Fs'§|5ti el it . i %Il & xt ends
in the d??%%%%lﬁ{o g?ﬁ}chl? ‘é%rdéleqlgc;ﬁg th eogﬁ# ectl omntﬂél%ut%l\%ﬁg%&{ftﬁ%& oor gﬂ%%y
slides. |yhodiReiontiPwhich MWeletfic 66 Kdd)Sks dedkd, Slich et RloctiReroli@akioh@ie IoBMRE 17 toO
snoothly latch onto and unlatch fromthe lI'ocki ng hook™ 20, the boundary

bet ween feh@ 17 is smoothly coupled to the locking hook 20, and 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. In order to allow the locking roller 16 of the locking lever
17 to smoothly latch onto and unlatch from the locking hook 20, the boundary between the



-inclined section and the vertical end of the |ocking hook may preferably be
formed into a round. According to the electric door 'l ock of the
present invention, as shown in FIG 1, when the sliding unit 30 noves in
the direction in which it is closed so that the | ocking roller 16 of the

| ocking | ever 17 neets the | ocking hook 20, the | ocking roller 16 noves at
an inclined angle of the | ocking hook 20 in the reverse of the direction of
the |l ocking | ever-pressing spring 19 so that it rolls upwards al ong the
inclined section of the | ocking hook 20 and vertically rolls off fromthe
ut nost position of the inclined section of the | ocking hook 20, i.e. to the

| ocked pQsSi 1. . I E i i ess) part 28
actuatesgéﬁghg%% |ngﬂgvﬁ?%ﬂ%@$&?§ﬁﬁ%§1g%gfg%ygéﬁﬁgbgéﬁéﬁgég&gﬁéFggking

si gnal , whi chalgditg @ theeldcrRUBH 1bAKES tePrert B Entioh] B3hdwh if RIB! 10Wh&ane he

| ocki ng stroke of a door. As shown in FIG 1, the locking switch 27
may be celidplgahittdn hémes tiphe rdirp@ioh 0 whith it 8 @logtiodo thitahelotkingiralier Binsff th&i ng
housi ng 21. Since the locking switch 27 is adapted to a pressure-sensitive
sensor t loeking kverd 7 meeets thelbyckinigboakpdd); the lasking roller 16tthevep ateis snchgedahgle bfthe ocki ng
swi tch-pressing part_ 28, thereby generating the |locking signal, it _may

pr ef er ablogkipghqok 2 insthe ‘E%el’?erﬂfﬂ}e@ﬁ‘?ﬂﬁ@ of taglepkmgreveripressing spyng ysp $haf kroflsy| y one

enbodi nent. That is,. while the present .e i ent. has illustrated the

ont s gur B Honet ndiih o Hrdaronsdag 2L e e B figimes
switch-p I 3 I . ot I € -0

S0 o PpRgBh AR ALl ok SUICHLEAIAK 0otk U AR SRRBE A0
the | ockieg & bGkihe?dflich PrelifiPRRCoR dstusesOthe TocRE WL ¥7 56 3Gt ab a5 he
position closer to the door frame 2 than the poSition of FIG 1, so that
when t hegdnegitel Nclaig tighkd, priedsinGmAa trinsdited b atues, fidly appple@zhis lockigg | ocki ng
swtch 27, the locking swtch can then only generate a | ocking signal
However , stoge bfadpors when t he door body is closed, the reliability of the

| ocki ng function can be secured, any nethod nay be adapt ed. The screw

10 i's an el endashormdr FIG Abnopkinaswithat maxbe appled o derpper@ortionafthe 4ot or ( not
oor ™D ocms o 4 S e Do e e Jodgsu et L A0 3 HFSBFSEITE. toor

oo Cor it 4iffea B dpcflion, T8 G Bredite o o B S SRl o 1o "
Wb oot MRS eaidifind M loBling SRS hmn ol SRDubIR o B Shd [MaPPOS °

has the Na@hilly,5hil& oy’ B8 embydifERaThit ke whil Rt pebddCerSddtMénd BashiB&trdt&Ethe

| eft-side thread. Since such screws 15 transmt a practical driving force
to the etwefipurationdinowhiliodiierl thet dvey badyeis ciused; heetbcking awikth-pressiag bt 28 riot
shown) of the notor in order to rotate forwards or rearwards. For

r ef er enceoncypafly ratptes] ab @ icertpirodngtetie acterdy therdogkibg switoh 74 dlipmetivetembbiliogntdy a

user, or otherw be automatically controlled.. . .
possible in w ech e}/ locking switch 270 is dlsgosed as e.g. a proximity sensor at the position

closer to the door frame 2 than the position of FIG. 1, so that when the locking switch-pressing part
28 rotates and approaches the locking switch 27, the locking: switch can then only generate a
locking signal. However, so long as when the door body is closed, the rehabﬂjty-bf the locking
function can be secured, any method may be adapted.

The screw 10 is an element that transmits a practical driving force from a motor (not
shown) to the electric door body in order to open or close the electric door body.

In the present embodiment, since a pair (set) of electric door bodies 1 is provided, a pair of



- The.sliding unit 30 is a unit wherein one end thereof is rotatably screwed
to the screw 10 and the other end thereof is connected to the door body,

" serving to open/close the door body follow ng the transm ssion of the
rotati ng power of the screw 10 that is rotating to the door body. The
sliding unit 30 of the present enbodi nent advantageously has a very sinple
configuration because in addition to detailed el enents described bel ow, the
| ocking switch-pressing part 28 that actuates the | ocking switch 27 and the
| ocking |l ever 17 having the locking roller 16 that interacts with the

| ocki ng hook 20 are formed into a single piece More specifically,
d d
cor ow 1 AR Hof et 3RGi s PRRCHRERL pof bt o BRELS Sopllog bEBBEE

| ock mayohpvie: drdhdiR!t6 adH bRbURR pﬁnamcee“tshﬁs hel thRRds! matya&tlde}n | Ppdsitdg
function, reduce a danger of a failure and an operation en-or, and be easy

to fabri diadchordnsleddR ot iThat i§,av FIGS. L bed 3, dlsd left side dchesy 58 ﬂeaightcutdealméad

mai nt enance relative to the cost taken in the related art. The

slidi ng wherpas3 mghysidewetendks Las thedefbdide thiead. Jinnepudhorevab$ yramsoitewsstitab t he
screw 10 such that it is npovable in the longitudinal direction of the screw

10, a tr éwé%for%d? ﬂtetﬁtﬂﬁm&@gt bpgly 1pthey arie caapeeted (9 %,de‘{fr%%ﬁ?@gst@m) efiiBport s

t he transfer nggﬁg (%hat t he t ans er nut ﬁﬁ to rgtate at
a certai MO%R R EFARGdsn m§ﬁ Wﬁ%g FARGIma e a

| ocki ng t I I and the | ocking

roll er 1ES§%QY%%m%@nn gﬁg (?%mg%§§§ gegﬁaéﬁag#iﬁﬁséﬁd nut |unp housing 12
by means of aTh@Qi@ln@Qmit@t!fsra ﬁﬁt@@f’ere%@one%nél ﬂl@téoflbﬁﬁat&ﬂns!&%eé td @18 sdévirigf er nut
| unp housing 12 and~a hanger (not shown), and the hanger that connects the
l'i nk andatd e @@Rf edDBireof is connedtbe td thaEBbEBodRerving T dpativstate dodiBogyv hol e

t hrough which the screw 10 is directly screw coupl ed and whi ch has a thread
that is fablowing thedransmissgmwdthel rotating paweref the karevs ¢0 that idOfatingte therdaordfody. nut 11
that converts a rotating notion of the screwinto a |linear notion of the

slidi ng unit, Thhelidieg janih 0| ey e - presenfsembpdagnt adwntapepuslirdize s vée siteRl&i ng
| ever 17 i C| dln he Io |ng I |1 er he | gcked .position, and
a transf & fot tq° getia’;f’fi d‘}%ﬂﬁﬁd fﬁ?ﬁlom t‘%;chgen& 8W‘qu?e
transfer _nut_ so t the tr. u that

rot at abl B astmgcpr?ftf/z%aﬁ%e a‘lpsn AR CrplaI i r?g10 hn”g?‘i prﬁegm Fffm‘?LB may
have t her o indacl it il ibdly HBSEQ(% f&hhd:.med%ﬁl ik a protrUS' on formed
in one si Her e, the of a certain t knes y be eccentrically
nmounted to thm&e ﬁcamf/ a%Bor&iig&) @k ptb@it SRbRMMER, sirch nvelakt 6Mer thd¥ethé 0Cki ng
| ever may preferably further include the locking lever roller that is

br ought sadve-figing hasing\lll tate integrated edithrilge dlidwmg unip BE sisd dogr loek maﬁ bave haimjlére

| ocking | ever-pressing part and the locking lever roller roll over relative
t o each 8tustire, ensure the rekipbility efradpeking function, r¢diiceyndanpe o a failteand arsoperation
screwcoupled to the screw 10, Thus, as the screw 10 rotates, the transfer
nut | unmp wuetdrhj egsy t&f‘]‘hﬁ"é’%f? &yl maintaje sayngdhesgost e thg drbricasign gnd mainiseange)y e d

al ong the Ion& ud&n dlrect n of- the screw 10. As such, the transfer
nut 11 pFuyaRds qstiaken pbgisleledat i | unp housing 12 can be’ noved al ong t he

longi tudinal gj¢ &dhgpﬁﬂlh%mﬁhﬁc@%éag&%&%n@ y}&ﬁtaﬁlgte ' o B Wew® RIGEEL €D O

t he transfer nut ousing an- al so actu
that it is movable in the longitudinal direction of the screw 10, a transfer nut lump housing 12 that

partially surrounds and supports the transfer nut lump such that the transfer nut lump is able to
rotate at a certain angle, while surrounding and supporting a transfer nut 11, a locking lever 17 that
has the locking lever roller 18 and the locking roller 16 and is connected to one side of the transfer

nut lump housing 12 by means of a locking let}er hinge 26, a link that connects the transfer nut



- The.transfer nut lunp housing 12 is an elenent that partially surrounds and
suppoits the transfer nut lunp. Since the transfer nut 11 and the | ocking

| ever-pressing part 13 should interact with the |ocking lever roller 18
whi | e being operated, i.e. being rotated in the state of being connected to
the transfer nut lunp, the transfer nut |unp housing 12 is provided w thout
interfering wwth the operation of the transfer nut 11 and the | ocking

| ever-pressing part 13. The transfer nut |unmp housing 12 has an opening in
one side of a body of the transfer nut l'unp housing 12 such that it allows
the | ocking | ever-pressing part 13 to nove towards the |ocking |ever roller
18. The I i j qﬁgrﬁ when

t he tranng¥mﬁﬁ%£ﬁ%h%g?g§¥$gﬁ§§%§§ggg?ﬁﬁ%hg&%ﬁ%@E%ﬁ%%éin ﬁ%ﬁt% %&%deing
door is pgpned, it is rotated together with the transfer nut lunp so as to
force the I'ocking lever roller 18 to nove, thereby allow ng the | ocking
roller 16 to Uh¢@dnsfeetht fungnintlindes b s@ési hale theaigh 2Bich the screw Thés direa@lytrew- nut
support 14 has the shape of a right angled section in one side of the

t r ansf er cowpted landhwhich has adygaddlest isiferged ty cougapond: to thatoftheserewd 0, thetranbfarmmt such
that the transfer nut |unp canpot rotate at a certain angle or nore when

lt he trand} &t Gopyerts gapiating IT:WOE AEthe st Insp léﬁ%l’nﬁ’f the gliding unit, ﬂ“]'}?éklpg)ck} ngh
17,1 i i 12

oo ne. lear o St Dokl feldRBR I b oy Bbnd Buar ol 18 BRRE 11 L he

4 ( : f A . LA

St 1o+ ORbeRAIRSHO Sl SanlfeOs o 4 BAFL ikeath i3l @ hnRhod by 1007

| ever may, id16 kifeh6rt iHeQrah<¥& it bmb QU thdt fid RkatabR a@&ﬂﬁﬁ & tal DEEIeNThE Rickifg  16-

Here, the locking lever roller is designed such that when the transfer nut
i ncl udi nigvérresking barh @3 hay davethe Skipa of pdist wit d Gerthiftietitdss, with b prddfusioght i nt o
contact with the locking |ever-pressing part 13 to allow the | ocking |ever
17 to befomedkih tng sidec dilaraitie dscsofancstammhitimesahagbe arentdlnmoutted toetht ocki ng
| ever hinge 26. The Iockinq roller 16 serves to perform an actual | ocking

oper at i ofeI{ obassioA thegerewil Ph Ing additig dhedockag leyer mpepreisaly dgthsninelade the essi ng
part 28 and the | ocki .hpok .20. The, | ocking | ever. 17 may_ be provi ded
Pich ¢ hafoeking el Rl if Pova e onsshatdne Redhs fueiting R B bhe

| ocki ng . S.C I ith th kiing haok in the direction in

uni on  his g v resTnEaah e Wckilg IVE RN B0 RN ldbatiihdr (°05' oy Be
designed to S@ﬁé&ﬁ@ﬁrﬁﬂ@lEﬁﬂgﬁﬁﬁnﬁﬂﬁs&%%@%&ﬁkdﬁH&exk%z .1%&9@9@&&ﬂmﬂ n one
side thereof, wth the [ocking lever 17 including the locking lever roller

18 and t herdtakihe garsft h@urdPhousing 12 Gorpadéd ta kHe)sids bf the ' dbéH badylcambe pevkd t he

transfer nut lunp such that the transfer nut lunp is rotatable at a certain

angl e. along th€¢Hengitoditl dgedtionf 2o ssewvids Aosyehrthe tansfanaul bicprionidedoipethat i on i n

association with the operation of the |ocking roller 16. The | ocki ng hook
20 i s at trapsfreantfunphousing byean bemoypd atong thedengitidinal direction of the screw 10, so that

the door body connected to the transfer nut lump housing 12 can also be actuated.

The transfer nut lump housing 12 is an elemént that partially surrounds and supports the
transfer nut lamp. Since the transfer nut 11 and the locking lever-pressing part 13 should interact
with the locking lever roller 18 while being operated, i.e. being rotated in the state of being
connected to the transfer nut lump, the transfer nut lump housing 12 is provided without interfering
with the operation of the transfer nut 11 and the locking lever-pressing part 13. The ﬁansfer nut
lump housing 12 has an opening in one side of a body of the transfer nut lump housing 12 such

that it allows the locking lever-pressing part 13 to move towards the locking lever roller 18.
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- hook-fixing plate 24, or otherwi se may be attached to the screwfixing
housi hg 21 or other proper site (if there is spatial restriction).

The el ectric door |ock according to an enbodi nent of the present invention
may i nclude an energency rel ease nechanismthat can rel ease the | ocked
state of the door lock in an energency. The energency rel ease nechani sm

i ncl udes an energency release roller 25 and a nounting plate for the
energency rel ease roller 23. The nounting plate 23 for the energency

rel ease roller is attached to the screwfixing housing 21 such that it is
rotatable at a certain angle relative to the screwfixing housing. In

addi'tion. & ne 1RO Sl 3Leink 3P WAL Skttt B, SHEr BEBaNed shenp £ oL | er

25, so that in an engrge ease situation, I's rotated at e same

angl e as uhfRene®tird the direHBh G Whith B¢ /R dodt [sCperdd, §Qs AtatddPtosdth® With e

energency release roller 25 to cone into contact with the rnner protrusion
41 of t heals@e kutrigmp ey &9 to Totcathe laekivig levEraollen 8 to 0o thekbpalloding the Wakifls. Thus,
the locking roller 16 can be noved by a certain distance in the direction
i n whi chralleel 6 touidatolzed fioinl the loddng lwoks 2par at ed away from the | ocki ng hook 20,
even though the | ocking Ieveréfressing part 13 does not nove the | ocking

lever roller 71Be &ansforeul YpRehy* hasvie shepe poha pight anglegspion i erg sidmot the
ti in 23 ts the left,. rjgh t | 23 for th
oo conc st Budint RS STl fo aePhor bt e R e B B B it ©
t : ! | di ment
o e S olrbite ek deflif i e ot A Wen ST 1 the focked ot Bpfilla AR T2
the door bodyméloem%areb&W%hné&eam&meﬂ%ﬁ%ﬁ@ﬂmpih%uﬂg'ﬂzgglmeaﬂpspﬁeal ong

the plate. The door Trame may be made froma netal frame for securing

suf fici ejckiigletlerasispe 26 so that iBtHAPRHVEL bya ceitattl @Ghtdih itrtitettoh piperddslrr of t he
operation of the electric door lock while exenplifying a railway train.
First, t lfremcthesdvagcingdirestioroof thé slidie ddoe orthile cotatmgrabbuictke loickihg beverdleisger | bed
with reference to FIGS. 1 to 4. FIG 1 is a perspective view show ng an

el ect ri c Spesdicallyp e legkingrlencngay inchide éietedringdeier eiller 18 and the locking roller 16.

Here, the locking lever roller is designed such that when the transfer nut including the locking
lever-pressing part 13 is rotated, itis brought into contact with the locking lever-pressing part 13 to
allow the locking lever 17 to be moved by a certain distance while being rotated about the locking
lever hinge 26. The locking roller 16 serves to perform an actual locking operation in association
with the operation of the locking switch-pressing part 28 and the locking hook 20.

The locking lever 17 may be provided such that it is elastically biased towards. the
direction in which the locking roller 16 is coupled with the locking hook in the direction in which
the door is closed. |

The transfer nut lump housing 12 may be designed to surround and support the transfer
nut, to be connected, in one side thereof, with the locking lever 17 including the locking lever roller
18 and the locking roller 16, and to partially surround and support the transfer nut lump such that
the transfer nut lump is rotatable at a certain angle. _

The locking hook 20 serves to perform the locking operation in association with the

operaﬁbn of the locking roller- 16. The locking hook 20 is attached to or integrated with a locking
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“the.present invention when it is being closed, FIG 2 is a perspective view
showi ng the electric door |ock according to an enbodi nent of the present
invention when it was conpletely closed, FIG 3 is a plan view show ng the
el ectric door lock of FIG 2 which was closed, and FIG 4 is a front view
showi ng the electric door lock of FIG 2 which was cl osed. When t he
screw 10 rotates in the forward or reverse direction by the operation of a
notor, the door body is opened or closed following the forward or reverse
rotation of the screw 10. In order to close the door body, as shown
in FIGS. 1 and 2, the screw 10 is manipulated to be rotated in the reverse

directio ‘Hﬁﬁfg I i I i %%115 3 f i he
directi oﬁoooppo |}%1%9t§% ofﬁé&%sg%\f?%%&;%éd\%lﬂ%ﬁ&%ﬁe ttl)lpu%%%} Ogé&lgrpderﬂ)gg, such
t hat | ockiig(FteRMSEpatd RSSictRE). part 13 does not push the |ocking lever roller’
18, but the locking |ever-pressing spring 19 perforns the | ocking operation
such that t heThedkitigddodlokle techingfto tuh embaakirénn gf the pesenfifivénsion pay gickde i n
association with the | ocking hook 20. That is, as shown in FIG 1,
when t heas leingigmryursleasenmeocgnism thitecan [rdlsasel thid toskedi sate o thdrdoort loek fireki ng
roller 16 of the_locking |lever 17 neets the | ocking hook 20, the | ocking
rol | er 16MEREFRSY| JEK ERGEERsy | relpasq gerhanisey ineludes ap emegray 4rlrasa felice 2apshey t he

i T oct | ofFOBRRHIR b D e S orNE Pacirh oheyis Hr LY SHREREY 1o

h that.i ' inck i i k 20
and ol | sk Bl ERutffo e Sey e b AT P P O § RS BCCDK
of the | agdfive® thaekwdBing hoisind Qn&d&lﬁ:ioh,%éﬁﬁ&nﬁﬁ? Thte R olQVWitd the 5{1}&5?83{ 6Her e,

the | ocking switch-pressing part 28 actuates e locking switc
oper at e sdeagSroll@ 2FeRethatie aR emer@ich Geleds@ sifthtion\t iCidtated dt tHelbaé afdl@asthietted to
a user, finally conpleting the | ocking stroke of a door. O course, since
thi s st araatedsendngeatnrstbaserroliéngs o e tosalowfthd emerpéngy cdiesdkiotigr 25hte chme lreal st at e,
it is the state in which the closing signal was already transmtted from
" the cl osFitacswith & 1B prafrugip 4] @Emeﬁgckmgdﬁw 17 gndh grove) digannger peptrusion 41 | j ke

R B
Fere, s REQTHe SEAF ahBbeatal Buthe b3 % o St BEORE HskRR P i ng

ngl; |22 pR P39 WBed AOEMBAS B8 NIRIS 1dvaL B 18 Of HREEKIE V@S in M rwhde door

direction. A connecting pin 23 connects the left, right mounting plates 23 for the emergency

release roller together, so that it allows the left, right mounting plates 23 to be rotated at the same
angle. |

In an embodiment of the present invention, the door frame (not shown) is a plate to which
the door body is attached such that the door body is slidably moved along the plate. The door
frame may be made from a metal frame for securing sufficient hardness.

- Subsequently, a description will be made of the operation of the electric door lock while

exemplifying a railway train.

First, the closing operation of the electric door lock will be described with reference to
FIGS. 1 to 4. |

FIG. 1 1s a perspective view showing an electric door lock according to an embodiment of

12



held in the | ocked state so that the door body cannot be opened. _ Next,

t he openi ng operation of the electric door | ock of the present invention
will be described with reference to FIGS. 5 to 8. FIG 5is a
perspective view showing the electric door |lock when it starts opening,
FIG 6 is a perspective view show ng the electric door |ock when it is
being opened, FIG 7 is a plan view showi ng the electric door |ock of FIG
6 which was opened, and FIG 8 is a front view showi ng the electric door

| ock of FIG 6 which was opened. In order to allow the | ocking

| ever-pressing part 13 to actuate the locking lever roller 18 when the door

body is -#Qﬁ- r f. S . I.n.-angl e

i nsi de tﬁgﬁﬁggﬁs er(ﬁu &ﬁ%bﬁgégﬁ%ﬂ’?@qusQﬁmﬁﬁ%@%ﬁg?ﬂgFﬁ?&f%é%§§8§p|e,
when t heg6lp @k ReYdihS tolf dAthoiRRAESE thOpe&APRRG R0t FhER wad bhRpIdely @ on of
the screw 10, the screw 10 is operated as shown in FIGS. 5 and” 6. en the
screw 10FIiG 3apeplah edwasiowidg the etbogic doortibuk of FIG.i2abhigt wasndosed)taad FIW) 4tiod que,

the |l ocking | ever-pressing part 13 of the transfer nut lunp is rotated at a
certain &onflview showing theelektnddgen &ick bOG. Zwhish wgs désed.| ocki ng | ever roller 18
of the locking lever 17 to be pushed forwards (in the direction "F' shown
in FIGS. 5 angﬂml theperap 10 rotates i theiforyapdgyr reversq direstion bydhe eperafipryof agpeler, 17

| at ch f he | [ h 20, . bei |- d f its | ocked stat
and per f B PRGeREoRBEn T sap et he RraH By o HEH. body o be
normal |y OPEeNgOsrder to closem%goxllgg ,qgﬁ{owgglgvﬂlﬁﬁ mﬁ}%ﬁge 16%5%5:&1%1}#@??0 door

body is noved along an axis o he 'scr anger rolls

al ong t hge hiafGeh th@tdversd@irecdiOVHdre| E llil%ﬁnggbv&hﬁ HopplidiaPhe $cd Rohe t he

door body can be snpothly opened and cl osed.
direction opposite to the direction in which the door body is opened, such that locking lever-

pressing part 13 does not push the locking lever roller 18, but the locking lever-pressing spring 19
performs the locking operation such that the locking roller 16 of the locking lever 17 is operated in
association With the locking hook 20.

That is, as shown in FIG. 1, when the sliding unit moves in the closed direction so that the
locking roller 16 of the locking lever 17 meets the locking hook 20, the locking roller 16, the
locking roller 16 is rotated at a certain angle along the inclined section of the locking hook 20 while
moving in the reverse direction of the force exerted by the locking leVer;pressing spring 19, such
that it climbs over along the inclined section of the locking hook 20 and rolls off vertically from the
utmost position of the inclined section of the locking hook 20, i.e. to the locked position shown in
FIG. 2. Here, the locking switch-pressing part 28 actuates the locking switch 27 to operate so as to
generate a locking signal, which in tum is transmitted to a user, finally completing the locking
stroke of a door. Of course, since this state is obtained in the process of finally checking the locked
state, it is the state in which.the closing signal was already transmitted from the closing switch
before the locking signal is not generated. .

like this, when the closing signal from the closing switch (not shown) and the locking

signal from the locking switch 27 are transmitted to the user’s control system, the closing stroke of

13



- Next, the operation of the energency rel ease nechani smof the electric door
| ock Wi ll be described with reference to FIGS. 9 and 10. FIG 9is a
per spective view showi ng the electric door |lock when it is being rel eased
fromits enmergency-locked state, and FIG 10 is a plan view show ng the

el ectric door lock of FIG 9 when it is being released fromits

emer gency- | ocked state. As shown in FIGS. 9 and 10, when the door
lock is intended to be released fromits | ocked state in an energency, the
~nounting plate 23 to which the energency release roller 25 is attached is
rotated so that the energency release roller 25 conmes into contact with the

41 n ngePhRiRRet P orbited. Ak en By Pl oL B BN AR BT oo Rl 1 o7
| ever - pr g3gihg Bodkalol evka tHIASS thB Phssgers irtdh tb Bdal tROddoRBETy, helib& bodPisishl t he
forward direction, the locking |lever 17 is rotated about the |ocking |ever

hi nge 26held in thdlatket ktate kobhtitiglobbdde tanhét belopéreé. | ocki ng | ever 17 can unl atch
fromthe | ocking hook 20, thereby releasing the | ocked state of the door
body. Adlexte thefapetihg bpdrasior of decdecttiondpot dock é ther preeentt ineeritionl iwilbbe, t he
el ectric door |ock can have a sinple structure, ensure the reliability of a
| ocki ng fieseeter grth reference & HG8ahi§dr of a failure and an operation error, and

b to f i cat d mai nt ain, . i 1 t for the fabricatj d
e menance. § EIG S SpERE Vi ahOinh B dfiHSoraR athen s openne FIG o't pi's,
accordi ng .t . I i_nventl o h re t he

et ow f | BRSO Rle B ol BHARANnG IS Bl end BICP FE oVl |
provi dedsidyifs R EctrdtHobr lodk b WL SRy IS Was®b&1EE ihe FRY, § iy iarebith Shoibdtmeach

ot her, on the door frame (not shown). This is because the door body is
provi dedeledri@dddlotk FRIG. Gwikith iajpedtd! h el enents are opened/ cl osed by bei ng
noved apart fromor close to each other. However, the scope of the
present i nvenin averits aliwt theilovking devepessing pars 43 & stuatgl the hdang leayolah8 be
provided in the door frame. In the case that the single door body is

provi dedwhen thedgordefly jscapeniel, theyanster avy 1l hould be migtespt picstaryanglnissidethe1, and
the sliding_.unit 30 respectively are concurrently provided in a single
pi ece. Cfmggﬁwgépngvﬁﬁn£ﬁ4ough t he single door body is provided on the door

frame, the e i t can al.So ,i | eent .t he sane rforman as th
present e nbog?\%rr‘goﬁgg y, for%xamplg, whenrrﬁle%oor%ody 1s%emg openg(ia n TESponse ©thé qrwarg

rotation of the screw 10, the screw 10 is operated as shown in FIGS. 5 and 6. When the screw 10

1s operated as such, due to the initial strong rotation torque, the locking lever-pressing part 13 of the
transfer nut lump is rotated at a certain angle in the locked position, causing the locking lever roller

| 18 of the locking lever 17 to be pﬁshed forwards (in the direction “F” shown in FIGS. 5 and 6).
Then, the locking roller 16 of the locking lever 17 unlatched from the locking hook 20, being
released from its locked state and performing the opening operation, thereby allowing the door
body to be normally opened.

When the door body is opened and closed, the door body is moved-along an axis of the
screw 10 while the hanger roller rolls along the hangér rail (not shown) formed on the door frame,
so that the door body can be smoothly opened and closed.

Next, the operation of the emergencly release mechanism of the electric door lock will be

described with reference to FIGS. 9 and 10.
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+ The .el ectric door lock according to the above enbodi nents 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
and substitutions are possible, w thout departing fromthe scope and spirit
of the invention as disclosed in the acconpanying clains. WAT IS CLAI MED
| S: 1. An electric door-|ocking device adapted to at |east one
el.ectric door body that is able to slide conprising: a pair of screws

capable of T of 10, FOLNANE ANV ARENRIAT. B0 144 SRRT R RALALEL i 1 each

other in one s!de 0 rame in Irection in oor body
slides; asbR& %ldaﬁéakst&é(éﬁﬁ PIRV 0 edplam vieWashewiy itHe dietreidobhBcissr@esy and

a sliding unit erein one end thereof is rotatably connected to the screws
and t he ohbei isbeidg teleased dibmi it emorgaeyiladted statt.ne door body,

As shown in FIGS. 9 and 10, when the door lock is intended to be released from its locked
state in an emergency, the mounting plate 23 to which the emergency release roller 25 is attached
is rotated so that the emergency release roller 25 comes into contact with the inner protrusion 41 of
the locking lever 17, pushing the inner protrusion 41 1n the forward direction. Accordingly, even
though the locking lever-pressing part 13 does not push the locking lever roller 18 in the forward
direction, the locking lever 17 is rotated about the locking lever hinge 26, so that the locking roller
16 of the locking lever 17 can unlatch from the locking hook 20, thereby releasing the locked state
of the door body.

As set forth before, according to the present embodiment, the electric door lock can have a
simple structure, ensure the reliability of a locking function, reduce a danger of a failure and an’
operation error, and be easy to fabricate and maintain, saving the cost for the fabrication and
maintenance relative to the cost taken in the related art.

Like this, according to an embodiment of the present invention, the screws 10, the screw-
fixing housings 21, and the sliding units 30 may be respectively provided in a pair unit, in which
both elements are symmetric with each other, on the door frame (not shown). This is because the
door body is provided in a pair unit such that both elements are opened/closed by being moved.
apart from or close to each other.

However, the scope of the present invention is not limited thereto, so a single door body
can be provided in the door frame. In the case that the single door body is provided, it may suffice
if the screw 10, the screw-fixing housing 21, and the sliding unit 30 respectively are concurrently
provided in a single piece. Of course, even through the single door body is provided on the door

frame, the embodiment can also implement the same performance as the present embodiment.
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- wherein the sliding unit including a locking | ever rotatably provided
therein and having a latch .for latching onto the | ocking hooks when the

el ectric door is closed, and a | ocking | ever-pressing part actuated to pi
ess the locking | ever such that the latch of the | ocking | ever unlatches
fromthe | ocking hooks. 2. The electric door-1locking device of claim
1, wherein the locking lever is elastically biased towards the
direction agai nst which the |ocking | ever approaches the | ocking hook.

3. The el ectric door-1ocking device of claim1l1, wherein the | ocking

| ever-pressing part has a .shape of a disc with a certain thickness, with a

protrusion f OTRPeecf: @ggig?%gﬁfrdm to me%bovl%bs&ﬁ%ﬁtﬁbﬁmgg&%eﬁ{e AGBIndeV! ce of

claim1l1, wherein ever-pressing part havin ape ot the
di sc wi tBeﬁlaﬁt@dlfo%le@trihHb&i‘éﬁﬁﬁvdy%aﬁ&%@@é_nﬂo@ﬁ'oﬁhb%t@ét@ﬂs,Et@._ the center of an
axi s of the screw 5. Thé el ectric door-Iocking device of claim1,
wherein the | adtkough d ewedirell LenitodiinenD B ithes pregena idverttioh rigis | vewre deserbddefor t hat
conmes into contact with the |ocking | ever-pressing part. 6. The

el ect ri ciligtivé pokesesy thpes skalledoh thel asti will lapprafiate dhiah varlogs todikicatignd, edditfons ur t her

conprising a_ locking roller formed of a latch latching. onto the | ockin
ho gE_ ar?d substitutions gre possible, without geparting from tﬁe scope and sp%n't of the mvention as _g

disclosed in the accompanying claims.

16



+ 7. The electric door-locking device of claim1, wherein the | ocking hook is
provided in the position of proximty of the door frame or a screwfixing
housi ng adj acent to the screw. 8. The electric door-I|ocking device of
claiml or claim?2, wherein the electric door further conprises a |ocking
switch provided in the door frame for checking the | ocked state of the door
body when the door body is closed, and a | ocking swi tch-pressing part
actuated to operate a | ocking switch such that a | ocking signal is
generated by the | ocking swtch. 9. The-electric door-I|ocking device
of claim1, wherein the sliding unit conprises: a transfer nut
r ot at abl WHATd8€d-AAMED &St to the screw such that it is rotatable in the
| ongi tudi nal direction of the screw, a transfer nut |unp including
the transfer nut, a support for the transfer nut, and the |-ocking
| ever - pressi ng. par fn electric dod-1bdi@ipSdefice Rdhbtell WR 1QQUHE RBctRE BSJr BblyY that is
surroundi ng and supporting-the transfer nut |lunp such that the transfer nut
lunp i s eljetwtsiidd comprising:cert ai n angl e; and a | ocking | ever hinge

ti t he | ocki I t cert ai le in th i.rectj .
per pendi cul ar * 98t PhErst ahengf e Rt imalars Gpdfsiied Pl wit

each other in one side of a door frame in the direction in which the door body slides;

.

a locking hook each provided in the proximity of the screws; and

a sliding unit wherein one end thereof .is rotatably connected to the screws and the other
end thereof is connected to the door body,

wherein the sliding unit including a locking lever rotatably provided therein and having a
latch for latching onto the locking hooks when the electric door is closed, and a locking lever-
pressing part actuated to press the locking lever such that the latch of the locking lever unlatches
from the locking hooks.

2. The electric door-locking device of claim 1,

wherein the locking lever is elastically biased towards the direction against which the

locking lever approaches the locking hook.

3. The electric door-locking device of claim 1, wherein the locking lever-pressing
part has a shape of a disc with a certain thickness, with a protrusion formed in one side.

4. The electric door-locking device of claim 1, wherein the locking lever-pressing
part having the shape of the disc with a certain thickness is eccentrically mounted to the center of

an axis of the screw.

5. The electric door-locking device of claim 1, wherein the locking lever further

comprising a locking lever roller that comes into contact with the locking lever-pressing part.
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+10. .The el ectric door-1locking device of claim9, wherein the transfer nut

| unp housi ng conprises: a housing body; and an opening forned to one
side of the housing body such that the | ocking | ever-pressing part is open
towards the |l ocking | ever roller. 11. The el ectric door-1 ocking

device of claim1l or claim7, wherein the | ocking hook conprises: an

I nclined section provided in the outside thereof at a certain angle in the
direction in which the electric door body is closed, such that a | ocking
roller of the locking lever is snmoothly coupled to the | ocking hook; and

a vertical end formed at the utnost position of the inclined section such
that the vertbcal @&helelesttiedos-lockingdevidé o clhinoh, wieadin ithet lecksrecleser tfiwther

T et O L G0 8 A0 A 124 58 ot theockinghook.

7. The electric door-locking dewce of claim 1, wherein the locking hook is provided

in the position of proximity of the door frame or a screw-fixing housing adjacent to the screw.

8. The electric door-locking device of claim 1 or claim 2, wherein the electric door
further comprises a locking switch provided in the door frame for checking the locked state of the
door body when the door body 1s closed, and a locking switch-pressing part actuated to operate a
locking switch such that a locking signal is generated by the locking switch.

9. The electric door-locking device of claim 1, wherein the sliding unit comprises:

a transfer nut rotatably screwed-coupled to the screw. such that it is rotatable in the
longitudinal direction of the screw;

a transfer nut lump including the transfer nut, a support for the transfer nut, and the locking
lever-pressing part; _

| a transfer nut lump housing partially surrounding and supporting the transfer nut lump

such that the transfer nut lump is rotatable at a certain angle; and

a locking lever hinge rotating the locking lever at a certain angle in the direction

perpendicular to the advancing-direction of the sliding unit.

10. The electric door-locking device of claim 9, wherein the transfer nut lump housing

comprises:
a housing body; and
an opening formed to one side of the housing body such that the locking lever-pressing

part is open towards the locking lever roller.
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- 12. .The el ectric door-|ocking device of claim1l, wherein the boundary
betweéen the inclined section and the vertical end of the | ocking hook is
formed into a round. 13. The electric door-I|ocking device of claiml
or claim2, wherein the sliding unit may further conprises: a hanger
connected with the door body, a hanger roller connected to one side
of the hanger and coupled to a hanger rail formed on the door frane such
that it is able to roll along the hanger rail; and a link connecting
and supporting the other side of the hanger and the transfer nut |unp
housi ng. 14. The el ectric door-|ocking device of claim1l or 2,
further conprilsi ngThneleatmr dpenboykingdayas of daohhoi daim 7, wherein theSockiitgechoek ect ri ¢
door -l ocki ng. devi ce of claim 14, wherein the enmergency rel ease nechani sm
conprlsegmﬁﬁighergency rel ease roller and an energency rel ease roller

pl at e. e electric do r-1 ocki.n evice of cl ai or. claim 2,
wherein the d%wcm%prﬂé’r%m& °OHEp &e%oggt hefRie anglf dn g@ﬁs@ﬁeyn rel ease
roller, wti'u A S Cd%orrb%ld§ ?‘SSC?OSO(]? I %rtha? "iloc%ng rgﬁjer otqﬁe locking lever is smoothly
coupled to the locking hook; and
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.

12. The electric door-locking device of claim 11, wherein the boundary between the
inclined section and the vertical end of the locking hook is formed into a round. '

- 13. The electric door-locking device of claim 1 or claim 2, wherein the sliding unit
may further comprises:
a hanger connected with the door body;
a hanger roller connected to one side of the hanger and coupled to a hanger rail formed on
the door frame such that it is able to roll along the hanger rail; and
a link connecting and sﬁpporting the dther side of the hanger and the transfer nut lump

housing,

14. The electric door-locking device of claim 1 or 2, further comprising an emergency

release mechanism.

15. The electric door-locking device of claim 14, wherein the emergency release

mechanism comprises an emergency release roller and an emergency release roller plate.

16.  The electric door-locking device of claim 1 or claim 2, wherein the door body, the

screws, the locking hooks, the emergency release roller, the emergency release roller plate, and the
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~sliding unit are respectively provided in a:pair unit, in which both

el ements are symmetric with each other, on the door frane. 17. The
el ectric door-1ocking device of claim1 or claim2, wherein the pair of
screws respectively have threads extending opposite to each other.

18. The electric door-1locking device of claim1l or claim?2, wherein the

el ectric door lock further conprisesa closing switch provided in the door
body so as to generate a signal indicative of the closed state of the door
body when the door body was cl osed. ' 19. The el ectric door-| ocking
device of claim1l or claim2, wherein a space in which the screw nut |unp
can novesliding unit asd feshentiyelyi prexdddadan aqair tuhig 6l odichbothyelemientsrard fignmiétiewith on t hat
intersects the sliding_direction in connection with the screw nut |unp
housi ng FEhPieE pRthe fo@IPMEd bet ween the screw nut |ump and the screw nut

| unp housi ng. 20. The electric door conprising the electric
door -1 ocki ng device according to any one of claiml to claim19.
17. The electric door-locking device of claim 1 or claim 2, wherein the pair of screws

respectively have threads extending opposite to each other.

18. The electric door-locking device of claim 1 or claim 2, wherein the electric door
lock further comprisesa closing switch provided in the door body so as to generate a signal
indicative of the closed state of the door body when the door body was closed.

19. The electric door-locking device of claim 1 or claim 2, wherein a space in which
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 is further provided

between the screw nut lump and the screw nut lump housing,

20. The electric door comprising the electric door-locking device according to any

one of claim 1 to claim 19.
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