2190705 AUTOVATI C DOOR W TH AUTOVATI C LOCK SYSTEM This invention relates to
an automatic’ door adapted to-be driven to open and close by means of an { .
electric motor, and nmore particularly to an automatic door in which the N\
door body can. be automatical I'y closed and | ocked at the cl osing- st op poi nt

t hereof "when the supply of electric power to the electric Sﬁa ZJLQ
interrupted. Automatic doors conprise-generally a belt ext ' é’ nd a
drive pulley |located one one side of a door opening 10 and adapted to

‘be driven by a notor and a driven pulley |located on the other side of the

door opening, the belt being connected to the door body, and the automatic
doors are arranged such that the door body can be noved to its opening- or

¢l osi ng-stop point by %dgg.zmd BRoR WieHPNUTEMAT £ Hodb systekat ed
forwardly or reverse upply for

supplying power to the notor is broken, the notor is stopped thereby

st oppi ng the door body imrediately at the position as it is. As a result,
the automatic door renmins open. 20 Heretofore, ,as to the
apparatus for noving autonatic doors to their opening- and closing-stop

points in case of enmergency, there has_been known an ener doqr ni ng
and cl osi ng appar at us %ﬁ|EﬂWﬁ?§%qﬂeF§ﬁPtant§u%% %HFQﬁﬂﬁé%ﬂ%éé ngg

fear that, when fhe dogf &P Updr® (HAPUIYs8" b§! H8EHs of an electric »:zor,

and more particularly to an -automatic door in which the -.zor

b body can be automatically closed and locked at the closing-stop

point thereof when the supply of eléctric power to the electric
motor is interrupted.
Automatic doors comprise generally a belt extenéing
around a drive pulley located one one side of a door opening
1c and adapted té be driven by a motor and a driven pulléy.
_ located on the other side of the door opening, the belt
being connected to the door body, and the automatic doors are
arranged such that the door body can be xoved to its opening-
or closing-~stop poinﬁ by allowing the drive Pulley to be |
k“15 rotated forwardly or reversely. Therefore, when the main K
| electric power supply for supplying power to the motor is
broken, tﬁe motor is stopped thereby stéppinq_the door bedy
immediately at the position as it is. As a result, the
automatic door remains open.

20 Heretofore, as to the apparatus for moving automatic
doors to their opening- and closing-stop points in case of
emergency, there has been known an emergeﬁcy door opening and
closing apparatus utilizing a weight. 1In such an apparatus,
there is a fear that, when the door body is opened or closed

25 in case of emergency, the stoppe: haying.a'chain or rope



25 - .in case of energency, the stopper having a chain or rope 2
connegted to a weight may nove quickly towards and col | i de agai nst the

st opper devi ce provided. on the door causing # high inpact force and a shock
soungd giving a damage to the apparatus. 5. Further," the Japanese
Pat ent Publication No. SHO 60-16552 di scl oses an apparatus for -
automatically noving a door. body in the direction of opening closing-stop
poi nt thereof by the resilient force of a plate spring when the nain power
supply is switched off 10 so as to nove the automatic door to its
openi ng- or cl osi agnseggegoitor 2 NOASALr may maNe qhiclklipatewasdseand oned
earlier and the apparatus disclosed in the above Japanese Patent
publ i cation, the gALdAfei 898488 tc INSOSUAPRAR ARNIcRIREPYiied Rt the sdoor

cl osing-stop 15 oint. _For .example, even if the main power supply
installed in an oFFPﬁEnHuPI high impagy (ﬁ?éd’%fafn%rﬁq%isrfg‘rﬁeg%Y&’%e?
each of the Iockigg aE a&atgges Installed on all doors need to be |ocked
manual |y, which i9208 g P Fe?gﬁgrgﬁgﬁation. 20 _ According to the

present invention, there is

5 . Further, the Japanese Patent Publication No.
SHO 60-16552 discloses an apparatus for automatically
moving a door body in the direction of opening
closing-stop point thereof by the resilient forée of a
| plate spring when the main power supply is switched off
10 .so as to move the automatic door-to its'opening—
or closing-stop point. However, in both the apparatus
mentioned earlier and the apparatus disclosed in the
above Japanese Patent'publicatiop. the automatic door
. cannot be automatically locked at its closing-stop
15 point; For exampie, even if the main power supply
jnstalled in an office building is switched off when
~ _leaving the office, each of the locking apparatuses
"inétalled on all doors need to be 1ockeq-manua11y, which

is very troublesome operation.

20 According to the present invention, there is
provided an automatic door as claimed in each of claims

1 to 8, to which reference is directed.



provi ded an automatic door as clained in each of clains 1 to 8, to which
reference is directed.. The invention will be described by way of exanple
with reference to the acconpanying drawijngs, ‘wherei‘n like references refe
to like parts unless the context requireés otherwse and wherein: 5

Figure 1 is a schematic, overall explanatory view of one enbodinent of t he
automati ¢ door according to the present invention: Figure 2 is a schematic -
expl anatory view of |ocking apparatus for use in the enbodi nent shown in

Crbodi ment ot heTHEpAPYeREIRE’ iR NP Eo g Tho ORY ! ¥ eRiBl T op”
poi nt during §§§§99§fQQe%eelt%CttrﬂeC %aﬁ%& g CE%(])](')II‘I tc%trl l,_.gelejlerrl ng

first to Figure one enbodi nent of rngto the
pr esent 'nveniiﬁe fbkbrgﬁces FRTer R 1ike parts unless the context

requires otherwise and wherein:

5 Figure 1 is a schematlc. overall explanatory view of
: one embodiment of the automatlc door accordlng to the

present invention;

Figure 2 is a schematic explagato:y view of locking
apparatus'for;usg inrthe”embodimént shown_in Figure 1;

10 and

- Figure 3 is a schematic exp1anatory view of another
embodiment of the apparatus-fo: moving the door body to
its closing-stop point_duriﬁg suspension of electric
power supply. |
15 ' - Réferring'first to Figure 1, one embodiment of the -

automatic door according to the present invention will be.



A hotizontal nmenmber 1 such as, for exanple, a transomform ng the framework
of - the door has a puliey 2 adapted to drive the door body 5 so as to open
andv€l ose it, and a driven 5 “pulley 3-which are disposed on one side
and .t he other side -of a door opening, respeétively. A belt 4 extending

bet ween and wound around the pulleys 2 and 3 is connected to the door body
5, and the drive pulley 2 is connected through a reduction gear 6 to an

el ectric nmotor 7. The electric notor 7 is connected 10 t hrough a
controller 9 with a main power supply 8. The arrangenent is made such t hat
when a main syddStindy.is switched on, the power fromthe main power supply
8 is supplied through the controller 9 to the nmotor 7. Stating

specifically, the contaoihoeizOnkalakeabgedl tu@pd Oledrh@xanwes,t 8 PLansom
supplied 15 to the notor 7 so as to open and cl’'ose the door body 5

accordi ng to'fdmm:nguﬂheoﬁkamagoahdoﬁIbherﬂpqmnhﬁﬁ|anpum$eyencada§méditery 12 -
is cqnnected through a charging circuit 11 with the above-nentioned nain
power supply Q}’l%dﬂ'@n Wegﬁém gseuﬁ ckR IRSMmANDE qlesgoifecand aidniver
i nput side 20 t he controller A contact, 13a of the relay 13 is

connec? ed bet%b’e’r?lf r?e Fﬁelélﬁﬁﬂs?‘ﬁe“éo?ﬂ? dids apd thpcRthee gide ‘?“el ay

13 is turned of C

fromthe bat tagr‘{/dquz b‘.’(ti:' g‘tg'ﬁléac%rel% g gﬂ:&'& d‘? F]H;erﬁ%y ré{t %n%'i?x ﬁ'egﬁDY%? 7an
reversely so sl JFRuad! Qae2§uney§loz>ramdy B et ol %oC'tHé' &softz%av
point. The above-nentioned transom 1 and door body 5 have a | ock body T

and a lock S, and the drive pulley 2 is connected through a reduction
~ gear 6 to an electric motor 7. The electric motor 7 is connected
. 10 through a conﬁrqller 9 with a main power supply 8. The
arrangement is made such that when a main switch 10 is switched
on, the power from the main power supply 8 is supplied through
the controller 9 to the motor 7. Stating specificaily, the
controller 9 is arranged to control the power to be supplied
15 to the motor 7 so as to open and close the door body 5
according to the usual opening and closing actuation seéuence.
A b#ttery 12 is connected through a charging ciréﬁit
\\/ . 11l with fhe_apove—mentioned main power supply 8, and an
altérnating curreht reiay 13 is connected with the input side
20 of the conﬁrollgr 9.. A contact 13a of the relay 13 is
connected between the battery 12 and the controller 9. When
the a.c. relay 13 is turned off, the contact 13 is turned on

SO as to supply the power from the battery 12 to the controller

9 to thereby rotate the motor 7 reversely so as toc move the

N
[41]

door body 5 towards its closing-stop point. The above-mentioned'
‘transom 1 and door body 5 have a lock body 15 and a lock

receiver 16 mounted thereon, respectively. The lock body 15



recei ver 16 nounted thereon, respectively. The |ock body 15 .-5- and the
| ock receiver 16 constitutes a |ockinggsapparatus 14 and are adapted to bg .
engaged with each other when the door body 5 is kept at its closing- stop#yr
poi nt. As shown in Figure 2, the above-nentioned | ock body -5 15
conprii ses a latch 19 adapted to be held at its unlocked position, for.
exanple, its upper position by means of .a solenoid 17 when the latter is = -
actuated, and to be noved to its | ocked position for exanple, its |ower
position by the resilient force of a conpression spring 18, and a lim't
switch 20 adagﬁgd 1 o be_turned on when the 1atch 19 has been npved

to its | G0 1ge rec?ﬁgeFlﬁ§t°%9&¥£ﬁP%RF|%;%ﬁﬁh+9@té@°ﬁFﬁﬁu§hé af®t e-

of o' afF G AARRESY SSoEe FhansRarEEt At e el dBeCAPPhLBER Y The
sol enoi d gﬂ%oeggtacptleg E‘iog‘in&ﬁtog %gﬁe{ gi zed so as to nove.the latch 19 -

Lo its upper I On agal nst “t sing force of the spring 18 mhen the -

Sol enoid 17 is CO“Q%C%ﬁéwhhiﬁughﬁﬁPG TPNH | drived minitiohBa . IBER B
supply 8 and the latter is switched on. The af orenenti oned dog 16 as an

i 5icl i ned Murdagrikes Bolmedht hor adapeethiptethd held A€ its uhloeked opp05| te
to an inclined surface 19a forned on the - :
position, for example, its upper posztlon by means of a solenoid
17 when the latter is actuated, and to be moved to its locked
.positioﬁ for example, its lower position by the resilient L;)
force of a compression spring 18}'and'a limit switch 20 adapted
10 to be turned on when the latch L9.has been moved te its lower
'pOSition._:Tﬁe lihit.switchizo is connected with the afore-
mentioned'battery 12 so that the_ldcked'cehéition may be
confirmed.by means of an lamp adapted to be illeminated'unde;
the locked condition etc. The solenoid 17 is adapted to be
15 _energized7so as to move the 'latch 19'£o its upper position
" against the biasing force of the spring 18 Whea'the solenoid
17 is connected through the controller 9 with the main powe:.
supply 8 and the latter is switched on. The aforementioned ./
dog 16 haé"an inclined surface l6a formed thereon adapted to be
2¢ located opposite to an inclined surface 19a formed on-the
‘latch 19. |
" Thus, when the'main.switch lQ is switéhed off to
interrupt the subply of power from the main power sﬁpply é, the
‘supply of power to the motor is suspended to stop the door body
2s s at'thatIQOSitien; and also the SOIenoid 17 is deenergized to
allow the_latéh 19 to be urged to itsIIOWer“position'by the

force of the compression spring 18. Whilst, when the main



| atch 19. Thus, when the main switch 10 is switched off to interrupt the
supply of power from:the mairn power supply 8, the supply of .power to the
motet i s suspended to stop the door body 25 5 at that position, and

al sq the solenoid 17 is deenergized to allgw the latch 19 to be urged to
its lower position by the force of the conpression spring 18. Wil st, when
the min- switch 10 is turned off, the a.c. relay 13 is turned off also.
As a result, the electric power from t he battery 12 is supplied to the
controller 9 so as to rotate the notor 7 reversely by the operation of the
controller 9 thereby nDV|ng t he door body 5 15 in the direction of

its closing-sta ﬁ 0 ; ned syrf.ace ,L6a_on the.l ock.- body 15
wi Il engage Y c?’h [ ﬁél |H§§e§ $€5 a & ot t eélalyatl 1f9t95n?ﬂe?g‘byabg%%h
up the latch Jéag&eshit 068 aglifhic dudd Pyl BQ%%E?“ 1208 sabsiidd
will be | ownered the force o ression sprin
engaged wi th é&ﬂecﬂeoek»nkeeﬂésrsléotmrwyrdmﬁ Rhel h@teeorz 9§d¥r§eﬁfr By S
cl osisng-stop point. Further, the latch 19 is arranged to abut agai nst an
upwar dl y. f acidme &@Q&ai&bnsofasheocqmtmaiuetP&aﬁhﬁnﬂbyfmbvuﬁgvtng dioow body
further. Further, when the main switch 10 is switched on to 15 ef f ect
usual Sopeni nd @ ¢hesdigestionecfiobbs ¢Irsingsterdpeint. Thus, the
" inclined surface l6a on the lock body 15 will engage with the
inclined surface l9a on the latch 19 to thereby push up the
= ~ latch 19 by its wedge action. At the closed position, the latch
19 will be lowered by the force of the compression spring 18
10 and engaged with the lock receiver 16 thereby locking the door
body 5 at its closing-stdp point. Further, the latch 19 is
arranged to abut against an upwardly facing step l6b so as to
preveht the latch from moving down further.
Further, when the main switch 10 is switched on to
LI . effect usuai opening and closing of the door, the solenocid 17
is energized to allow the latch 19 to be held at its upper
position, and therefore even if the door body 5 is moved to its
closing-stop point the latch 19 is not engaged with the lock
receiver 16, and also the battery 12 is charged by the charging
- 20 circuit 11. |
| Further, the arrangement can be made such that, when
the main power supply 8 is broken by a fire etc. while the main

switch 10 is on, the motor 7 is rotated forwardly by

the power supplied by the battery 12 through the controller 9

(5}
n

so as to open the door body 5.
| While, in the above-mentioned embodiment, the battery

12 is connected through the controller 9 and the contact l3a



is energized to allowthe latch 19 to be held at its upper position, and
therefore even-if the door body 5 is ved to its closing-stop point the{ . -
latch 19 is not engaged with the | ock™feceiver 16, "and al so the battery f?f
is charged by the charging 20 circuit 11. Further, the arrangenent cgn
be made such that, when the main power supply 8 is broken by a fire etc.”
while the main switch 10 is = on, the notor 7 is rotated forwardly
by the power supplied by the battery 12 through the controller 9 25 S0
as to open the door body 5.- Wiile, in the above-nentioned enbodi nent, the
battery 12 is connected through the controller 9 and the contact 13a

Wi th t hewiehOthd  mdter CONtEE coiftadry I3a dayebel gicesobetsshnddtded he notor
7. Further, in the above-nentioned enbodi nent, the arrangenent is made such
t hat whewithethaimowowtZh 10 is switched off the door body 5 is noved to
its closing-stop point by the electrical device including the battery 12,
however, it is necBuetheXo ihtheabovermeatriongdcenbedimgnte thehi eved by a
nechani cal neans in flace of the electrical _ device. As -an exanple of the

¢
mechani cAFFABEABEN RIS HIARE i SH yhep thanmpERcnttH i ¥ reversely
retate tggigéhggno Eiéﬁavégég/body 5 is moved toJits_closingestop point

by the electrical device including the battery 12, however, it

ié'nee&less to say that the same functign can be achieved by

a mechanical means in place of the_elect:ical device. 'As'an \;Z

example of the mechanical means), as shown in Figure 3, it can .
10 be considered to reversely rotate the driven pulley 3 by

reéinding_fo:ce F provided by a-coiled_éprinq 30. Several

other mechanisms than the afoﬁementionéd qnes'cah be gnQisaqed

which are adapted to méve the door body S to its closing-stop

point when the supply of power to the motor 7 is interrupted.



rewi:nding force F provided by a coiled spring 30. Several other nechanisns
t han:t he af orenmenti oned ones can be envi saged whi ch are adapted to .nove the

doaﬁ’bpdy 5to its closing- 'stop poi nt when theCE%EELy,QL,pewer”fB’the not or
7 ig interrupted. - 8 CLAIMS:- 1. An autggmati oor conpri s a door body
connected to a chain or belt means extending be \\w ‘%\ round at

| east one drive pulley disposed on one side of A ahd at | east

one driyven pull e giagosed on the other side thereof, &n electric notor, a
.controll er and §Wi tch arranged such that the door body is. actuated
to open or close by allowing the at | east one drive pulley to be rotated
forwardly or reversely by neans of the el ectric motor connected t hrough the

tch d {h s :
Charact er | zed | ni nat i ALCSRRELED ABoR? dnBrIRins S UL, B JeoielEee
automatical ly moypng gRgidosr Bedy h@dd§3dﬂﬁ@ﬁdﬁh&“ﬂ&%ﬁgﬁﬂ“aﬂﬁ“ﬁbﬁﬂ@

supply of electric power to the notor is interrupted by the OFF operation
of the main swi tsbouaadaw@léaaﬂ BRendrfive PHIVEH 'ﬁadddééd)% Nghé hei 3@ 06 £

body |n its
a door opening and at least one driven pulley dlsposed
on the other side thereof, an electric motor; a
controller and a main switch arranged such that the door
\aJ | body is actuated to open or close by allow1ng the at
| least one drive pulley to be rotated forwardly or
revgréely by means of.the electric motor connected
through the maiﬁ switch and the controileﬁ to a main
electric power supply‘souzce. characterized in that the
automatic doof further includes means for automatically
moving the door body to its closing-stop.point when the
supply of electricwpower to the motor is interrupted by
the 6FF operation of thg main switch, and locking means
for automatically locking the dpor'body 1n its

closing-stop point at that time.

2. An automatic door as claimed in claim 1,
characterized in that said means for automatically

" moving the door body to its closing-sﬁop point includes
a battery; an altérhating current relay adapted to be
turned on or off when thé main switch is switched on or
off, resééctivély: and a contact connected ih the

circuit between the battery and the controller, the



cIoSing;stop point at that tine. 2. An autona;\~éi--;;‘grarﬁﬁa‘in clai m

1, characterizéd in that said neans for autonat £m1 ”nz” door body".
to it's ¢l osing-stop point includes a bat ery rent rela-f

adapted to be turned on or off when the pnain switch is smntched on or off
respectively; and a contact connected in the circuit between the battery

and the contr Bbir 'ﬁ%an‘%ﬁﬁ édbgénge gn au§8 Q ehu Q?Q on when sald

alternating c PRERC oor as clained in

claim 2, charng% quq1éq¥%eﬂ%ufg tfgttﬁanEOﬁfged inahs

circuit connecte ect ween t motor and the battery. 4. An
automati c door as clalned in CQaiml, 2 or 3, characterized in that sald
| ocki ng means conprises a | ock receiver nounted on the door body, and a-

| ock body 10 3, ARDWRIVGaVid [Edr aeverdiméatie épaimapgd adapted to be
| ocat ed opposite to the lock receiver when the door body is |ocated at its

cl osing-stop phakactelrd zad dgammt dEidgomtectsuis phovidee Lnck body is
normal Iy held at its unlocked position spaced away from said | ock
5 circuit connected directly between the motor and the

batterf.

4. BAn automatic door as claimed in Claim 1, 2 or 3,
characteriZed in that said locking'means compriees a ' \%{'
lock receiver mounted on the door body. and a lock body
.10 mounted on the framework of the door and adapted to be
located oppos1te to the lock recelver when the door body :'
is located at its closlng-stop p01nt the arrangement
being made gsuch that the lock body is normally.held at
its unlocked position spaced away from said lock
15 receiver, whilet the lock body is moved to its locked
position where the lock body is engaged with the lock
receiver, when the supply of power from the main power Q./'
supply to the electric mOtor for driving the door to

open or close is interrupted.

20 5. An automatic door as claimed in cla1m 4,
.characterlzed in that sald lock body comprlses a latch
hav1ng an 1nc11ned surface formed in the 1ead1ng =nd
thereof and adapted to be moved freely in the vert1ca1

dxrectlon. a solen01d means connected through sa1d



15 receiver, whilst the lock body is noved to its | ocked position
wher g the |.ock body i‘s engaged. Wi th the | ock receive I“l y of
powef fromthe main power supply to the elemric m)tH“i ﬂnm“ﬁ“mmll.e door
to @pen or close is interrupted. 20 ".5.  An autonfitit door ad clained
in claim4. characterized in that said | ock body conprises a |atch having
an inclined surface forned in the | eading and thereof and_adapted to be
moved freely in tfORRQLLeH Wﬁ?Qxﬁ?%ﬁlP%W%BI%HBPHYné&ﬁsaééﬁﬁéété& PBr ough
sai d controller with s ower and adapted to be energi zed so as
Co hol d the | at ch SRETHESthRE T b &, iy baRER Bs1 P ORPRRENDPALthPn
power supply is SMAtCh d and a conpressi o rLng moving.said | atch
to its | ower posi % qﬁf&&?"b’o % o‘FP%eﬁﬂ? h’gaéﬁpBPVeﬁf SBB\R/SV ffom t he

4 or 5 char ac 'J.S'z@&éﬁqeei o ey SORRLERThD pBPThgoFoR BP TRy, Bate™
incl i ned surface adamiedd Qe JAGAl ofb OPPRSh ! Sr ! fobREal B RRUnSUREACthe

formed in the Iea I'ng en
' ' supply of power from the main power supply is

interrupted.

6. An automatic door as claimed in claim 4 or 5,
characterized in-that said lock receiver is a dog having
an inclined surface adapted to be located opposite to
the inclined suiface formed in the leading end of said

latch.

7. ‘An automatic door as claimed in claim 2 or 3, or in
claim 4 or 5 dependent from claim 2 or 3 characterized
in that said controller is arranged to be actuated to
rotate said motor forwardly by the power supplied from
\\/' séid battery., thereby opening'the door body, in case'of
ehergency'sucn aé fire etc., when the supply of power
from the main power supply is stopped while the main

switch is kept on.

8. An automatic door as claimed in ‘claim 1,
characterized in that gaid means for automatlcally
moving the door body to its closing stop point includes

a coiled spring wound round the shaft of said at least



7. An automatic door as claimed in claim?2 o in claim4 or ' .
dependent from'claim2 or 3 characterized in ﬁm\wnﬂm,mm I Ier l S (: _
arranged to be actuated to rotate said fbtor power o
supplied fromsaid battery, thereby opening the door body, in case of - & =
energency such as fire etc., when the supply of power fromthe main power
supply i s stopgge @hilentpa1TBYD rhndelds soCRha® wHbn /ﬁh@g Cogloor as

claimed in claim1, characterized in that said neans for aut I %lcally

novi ng the doopowetytemi tﬁechﬁihngo%stﬂ?Fi ty iicldtdgpen COdﬁc.Edat‘.Sp“ ng
wound round the shaft of said at |east one driven-: puIIey, arranged so .

that when the begptyoné @oiwenf pallele ignirdth@ed reivdddely B ogiped, the at
| east one driven pulley is rotated revérsely by the rew nding force of the

coil ed spring sewisdingnboecehefdene bodneuogﬁriud(xvrxkfﬁdHMdvhrthe

door bodY.to its closing-stop point.




