2 M . ’ .
AUTOVATI C DOOR' DRI VI NG .SYSTEM W TH BACK- UP PONER SUPPLY BACKGRClJN@(Q qHés_n
| AVENTI ON Field of the Invention This invention relates to an automatic .
gdoor dfiwving system ankiiTOMATIE DGORt DRIMING| SYSTEM WITHBACKAUR iPOWER iSUPPLY system
mhich'ﬂérnits an aut-omati ¢ door to .be-opened and closed electrically in

case of energency such as the occurrence of afire or when power supply is
stopped and can- al so control the opening and closing of the automatic door

i n accordance with the status of an energency. Description of the Prior Art

In an automatic door driving system the automatic door usually can be

opened and cl osed for. refuge or fire prevention in case of an energency

such as the occurrence of a BAGRGROUNDCOFPEHE' IRVERTYONS stopped. An
energency autonatic door driVimg systemtor mecha- nrcal ly opening or

closing an autonpietadeg’ thé tavéneiosfnergency is disclosed in Japanese
Pat ent Publication Sho 60-16552. In the disclosed. energency automatic door
driving system a drirrRispihvestionupdlabeshto ahaautomatie dose dfiving
driving the automatic door, is provided with a reversely rotatable shaft
with a spiral Ieifssenlagd;emondl pargicoladliypeteoan ddtomatiel drivingpowver
S interrupted in case of energency, a solenoid is excited so that the
driven pulley andyshzmshnhichrpetmmhscaadaubonatﬁcodnor tohbecopened and
automatic door is_ emergency-

. © closed electrzcally 1n case of emergency such as the

occurrence of a fire or when power supp;y is stopped and
\/ : " can-also control i:he dpening and closing: o0f.the automatic
door in accordance with the status of an emergency.
Description of the Prior Art

In an automatic"dpor drivipg system, the automatic
door usually can be opened and closed for refuge or fire
prevention in cése of an emergency such as the occurrence
of a fire or when power supply is stopped.

‘An emergency aﬁtomatic door driving system for mecha-
nically opening or closing an automatic'dobr in case of
emergency is disclosed in Japanese Patent Publication
'Sho 60-16552. |

' In the disclosed emergency auiomatic door driving
system, a driven pulley, round which a chain or the like
for driving the automatic door, is provided with a
reversely rotatable shaft with a spiral leaf spring

rewindingly wound thereon. When an electric power is



“opened or -closed by the rewinding force of the spiral leaf spring. In such
a mechani cal energency autonatic door driving system however, the -
automatic door is nechanically opened or closed by the rewnndlng forqgvof
t he splral | eaf spring. Therefore, the door is only opened dr closed,*
i.e., it is driven only in one direction.- In addition, it is |np055|ble to
control the spadexruptedcim oasepeﬁlegengenbysiagsbﬂendmd'isSHMHN@édOF THE
| N\VENTI ON Thi s invention has been intended in the |light of the above- .
situation, andsq tthapjthe dzivenppuliey, anfli thepehaifits airiee comnectied: tdoor
to be opened and closed electrically in case of an enmergency such as the
occurrence of €agh rtRRr ¢ Wherel t%ementgmeppggdoor s emexrgenay-di nary
power stoppage and can also control t he openiing and cl osi ng of the
aut omati ¢ dooroRRRER o?lﬁg"?bc’ie@réﬁetibﬁrrrﬁ?é}nﬁﬂ-&g’r £erceo of: tthien spigadbove
object of the jn Fﬂthn, I n accordance with the invention there is provided
an autonatic dRAL FPEARMFe system in which an AC power source and a battery
" power source are gonnected throuﬂ%?%i energenc batt er unlt tQ an
I

automatic door corft rfFRraBeEchY eRET ﬁnSétéﬁﬁp

| i n which.nor II h [ ntroller is [ i Wi h r
al so c or.na t he auto 00r . co oll e meei &cé?i t pome

from the AC pd¥s =SBy Qﬁy?gﬁrho IaB 8W§Fﬁ8n gpx. 18

opened or closed by the reWinding force of_the[spiral

leaf spring. Therefore, the door is only'opened or

closed, i. e., it is driven only in one direction. in . 'LJ.
_.addltlon,_l§;ls_impOSSLble;tO control the speed or

pattern of opening or cloeinglthe:door.

SUMMARY OF THE INVENTION

" -This invention-hastbeen intended in the light of the
above SLtuation, and its object is to prOVlde, which
permits the automatic door to be opened and closed
electrically in- case_qf.an-emergency such as the
occurrence of a fire or subsequent power-stoppage.or in
case of ordinary power stoppage and can also control the g;g'
opening and closing of the automatic door according to a

predetermined program.

To attain the above object of the invention, in
accordance with the invention there is provided an automatic
‘door driving system, in which an AC power source and a

battery power source are connected through en'emergency



the automatic door 'by the function of the automatic door controller, while
power supply fromthe battery power source to the automatic door controller
i*s inhtglted and the battery power source is charged fromthe AC power
source, further in which at the tine of power stoppage a power stoppage
signal is output to said automatic door controller and the energency
battery unit is batterydundt fonan swioimaticohoone cloatrely epoviar source to
the automatic door controller so that the automatic door is subjected to
nor mal oper at i onCeRtEREL A% Ana R vtiematice deor) drdVes MOFeFge B¢ ot He Mimeh on
of the automatic_door . controller, and still further in which in case of
energency such a§°FW@lg§b e AEE O8RS ¢ 00T, FOREOLISE dife FYBIRLY o8 AR i s
stored so that a r cy.operation of the automatic dqgor w |l .be caused
according to a pgg(gg?e%eﬁgr%c?%%r @S:r RS BRETFEn &0 ROSPAh QPR TR (9af-door
controller and t e i ' t 0 u .G .doaqr
controller, the ggﬁo%&%ﬁggg%gfd%@?b?h;t%%s?ghk%gg%hgkgﬁg%acQﬁ%*%é&?% %DPﬁat

t he enmergency ba e | Bk Hde Cci i
gency bakb@¥olllelr, %1‘1@ SR ARG FIUN Ehel Hatitieley! gﬂﬁwre(ﬁ er

electrically connecting the power source and automatic door “c _ :
to each other, asbuktle i@ dhePatiodRdiic ddor coRtOTIRIVEE SAWIEA tEd GuHA

such as to be turned off at the time of power stoppage, a battery power
source circuit ftheebatteiryapowexosoaxicendst loharafeldefromwhie AC power
| source; further in which at the time of power stoppage a

&4, power stoppage signal'is output to said automatic door
. controller.and the emergency battery unit is switched
for poWet supply from the battery power source to the
automatic door controllar so that the'automatic door is
_subjedted to norﬁal operation o:.operation at the time
of power stoppage by the functioa of the automatic door
controlier, and still further in which in case of
emergency such as the occurrence of a fire an external
emergency signal is stored so that an emergency
operation of the automatic door will be caused according
'to a predetermined program bf the function of the
automatic door controllar and'tha emergency signal is
outputted to the automatic door controller, the
automatic door driving.sfstem, being characterised in
that the emeroancy battery unit includes an AC power
source circuit for elactrically connecting the AC power_

source and automatic door controller to each other, a

first relay provided in



source and automatic door controller to each other through a first swtch
‘to be turned on when the first relay is rendered .inoperative, a rectlfJer
a constant current circuit, a second switch to be turned off when an

emef gency signal circuit outputs an energency signal in the case of sard
energency, the rectifier, constant current circuit and sai.d second switch
bei ng serlalIythecmmdpdwértmcenceheiféhpcmeuchoasctocbeccurnaddobathery

power source S r ba t In a
preferred featq%};&eu%#m€ hoefll %%/'g?lgl %ﬁégﬁ Q ﬁ£ gg gukéégf:l c door
dri vi ng systeﬂnixcw¢¢cﬁ°¥hele%bx@eab¥Ys¢gnaectin9uthecbﬂpt9§¥sPaWbrre

Sianal ol oul ted ke g Al dupenac L Bo3k 00kt A6E0EI BY. bRoRXbERBR! STluation

at the time of occurrence I re circurt hol di ng a
fire signal outBXRVER ?r%ﬁ¥?ﬁesViFEhsF3nEF EPFBﬁﬁt°naHB°9aFP8u§i§F§nal

out put neans fﬁéliquédr@ﬂdébedoﬂﬁéﬁérﬂﬁﬁveﬁtatﬁe@tifberﬁnﬁreéﬂﬁtah%ttery
unit to the autonatlg §€ntro ? H % £ pﬁefer ed feg%ure of
the i nvention, StHETR |§ FovFded %ﬁcgﬁ?o £e db8rP8r FBFR§Is§EEeHPePn whi ch
the battery pammremnmgenczlstgnallctrcdtt autpuestannemergehcyhsignaifects

S oot on s YOGS "edad "5e NP8 "Gho30UREF, | EnbOZUBLTM LENCRORKERRLO (NS

battery power source a referred
feature of thecmﬁwhh@hrcvh‘érendssw@vsaeqnénsu tehabeingoseripliyng

system in mlﬁfbvf@e&eiétheéﬂlﬂﬂeCAccgbﬁernsbbﬂcauapﬁame daar hd&\éwg
:gggg;ne' R MR ol €5 &' 8“smrae augateargfe SL5ieg
circuit. : "
In a preferred feature of the invention there is
provided an, automatic door driving system in which the -
emergency signal circuit comprises a fire signal circuit
for outputting a-fire signal according to external
situation at the_timeiof occurrence of a fire, a '
self-holding circuit for holding a fire signal outputted
from the fire signal circuit, and various signal output
means for providing the operational'state'othhe
. emergency hattery'unit to the automatic door controller.
In a further preferred feature of the invention,
there is provided an automatic door driving system, in
which the battery power source circuit includes a | -
selection switch which effecte_selection_as to whether hd
the AC power source is'to'be switched over to the
battery power source at the time of power stoppage.

In a further preferred feature of the invention,
there is provided an_automatic door.driving system, in
which the self-holding circuit in the automatic door
driving system includes inner and outer reset buttons.

In a further preferred feature of the invention,

.there is provided



M

there.is provided ' an automatic door driving system in which the fire
signal circuit in the automatic door driving systemincludes a test button.
The abeyg and ot her objects ' and advant ages of the invention wll
become “apparent to one skilled in the art fromthe follow ng description of

nher | yi not o+ ABCABRoRantls aeRt Betlog el 19 A3 04 B
oot ool rou ¢ SORRA, BREERAITICLER Dletnablh Mool WY syl

Figs. 2 and 3 are flowcharts i"“ﬁ.h@iﬁ'd’&% tahece%erl:ﬁtt}_tgﬁ of the automatic
' W

door driving system according to the 1 nvention, 1'g. 2 for nornal

operation and operati a e : page and K
e o8, ah bl sy stflisaces

operation at the tine the tinme of power stop

and oper ation al "¢y Uvaedch® Vi1 biRond abpaidt UeoP drld WIVYIS 1n

illustrating the operation of the automatic do VI-ng system accordi ng

to the inventiongnp frt $Rehthe" £311oWing Festription® ofO RS prd kAl t he
time of power stoppage and al so automatic "door opening/closing operation,

respectively, angmbodimeAntidd She’ inventdon dlldstdatimgs thd jeiticifleas of
connection of inside and outside sensors related to the operations
illustrated in Fupderlydnd ¢her dnvention when the same is read with
reference ‘to the accompan&ing d:awinqs,
BRIEF'DESCRIETION OF THE DRAWINGS _
Fig. 1 is an glect:ic circuit schematically showing
an embodiment of the invention; |
Figs. 2 and 3 are flow-charts illustrating the
6perati§n of the automatic door driving system according
to the invention, with Fig. 2 for nofmal operation and
operation at the time of power stoppage and Fig. 3 for
operation at the time of a fire, operation at the time
of power stoppage and operation at thé time of a test;
| Figs. 4, 5 and 6 are flaﬁ-charté illustrating the
operation of the_automatic door driving system according
to'the-invéntion, i.e., oﬁeration_at the time of a fire,
| operation at the time of power stoppage and also automatic
door opening/closing operation, respectively; and
Figs. 7 and 8 are connection diagrams showing examples
of éonnectioﬁ of inside and outside sensors related to

the operations illustrated ih Figs. 5 and 6, fespectively.



5 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Now, t he invention
.W Il be described in detail with reference to the acconpanying draw ngs .
As shown in Fig. 1, the systemfor driving an 5 automati c door (nots :
shown) according to the invention conprises an energency battery unit\ﬁﬁand
an automatic door controller 2 for controlling an automatic door drive
motor 3. The energency battery unit 1 includes an AC power 10 source
circuit, in which an AC.comer sour ce and an aut o-. natlc door control l er 2
are eIectricaIIEEﬂE& ----- 2 RIBIION JOR THEPREFERR BODIMENTS: 5 pe

t d off h 6,

[ n whi ch a battery mi@%ﬁaﬁ%&e@%ﬁﬁaﬁp% CFERBR Ly ST S 0

2 |l ectrical by tch to be t d

on wnen the {1 PRESTERES AT P e ERRREN Eho éf-gvié“gf?m[% "bower st oppage,

a rectifier 5 a cqﬂét%ﬂ% §uiﬁqq_ C';f“tﬁeaEQSéeﬂofaP'h¥19§8§egn5“ﬂtCh
e 0

[err] serially provide ween t power= source Cifrcul and

n
battery pover seubhLefé’&obt gn?e Ehsﬁnflseébr&iﬁg% Zheomefﬁ \Aﬂofxo the

battery power source circuit hr ough a-second relay [err

outputs a firecshgPpbesepgnehasgency Bagkeeynahiti LUghdosni Sueanst ot
energency such as the occurrence of “a fire, is normally "of f" and is turned

on 25 whendgspvéohtgolberf 21 fosi goatrodlsngf ahohdtegaeiécabbr8drﬂfre
hol ding the fire S|gnal outputted by t he flre S|gnal
motor 3. - :
'The-emergency"battery unit 1 includes an AC power_ g)
10 source circuit, in which an AC power source and an auto-

matic door controller 2 are electrically connected to

each other by a first: relay ARl to be turned off at the

time of power.stoppage, a_battery_power_source‘circuit-ﬁr

‘in which a battery power source 9 and theiautomatic.door
15 controller 2 are electrically connected to each other by

a switch Aﬁl_l to be turned on when tne.first relay ARl is

turned off at the time ofipower stoppage, a rectifier 5,

a constant current circuit and a normally—closed switch

AR

T 2=2
_20 4'and.battery power source circuit 6,.a_f1re signal circuit

serially prov1ded between the AC power source cxrcuiE‘J

7 connected to the battery power sourceicircuit'6 through

~a second relay.ARZ, which outputs a fire'signal depending

on the external situation in case of emergency such as the
-occurrence of a fire, is normaily foff“_and'is turned on
25 when providing the fire signal, a aelf-holding circuit 8

for holding the fire signal outputted'by the fire signal



- 6- circuit 7 and various signal output neans including power stoppage
and fire signal output units 10 and 11 for providing the operational state

of thaggnergency battery unit 1 to the automatic door controller 2 and
power = stoppage and fire switch output units 12 and 13 for providing
the operational state of the emergency battery unit to illum nation |anps
at the tine of gdwsuidt Jppnge vanians esiigmhk output imeassi intldéding power
transforner 14 and a 10 bridge circuit 15, and its output side is
connect ed t hr ougitoRPaga Ang e tplanakrwipw. unike 1Qj an@ Lir £9ri s
normal Iy "on" and is turned off when the first relay AR is turned off at
the tine of powdrodtidimgydhe gperaEiqnah %W%%mé%%nwe%r@qn@b battery
battery power 15 | sourg&}circuit 6, effects selection as to whether the

AC power sour ce W& & € St GHPRARIC (9RO AEIRFTObLoES 2 SRUACBOWET t he ti e
cConnect ed% o HPRERASTANY Hirp ST Fah)OTERT GLTRel? 188 1B B9 err] of
20 . the AC power_.saurce.circuit 4. and a swtch_(normally-"off" swtch)
[err] of the se@(ﬁ?&ur‘&%%/q‘[ PR EIRAL $E4% fhg ?r%‘ﬂ?%g%’?cyﬁeaF\FFFYbe
pover sour ce vi (AT Sy AolE e LAY Caf G Ot e "o BT cohopads
controller 2, begauss Jhe swtch [err] is-on and the switch [err]
The féctifier 5 includes a transformer 14 and a
g/. -10 b;idge circuit 15, and its output side is cohnected
thrdugh a switch ARl_Z'tola.Sensor 20. The switch ARl_2
is normally “oh“ ana_is furned off when the first relay
AR, is turned off at the time of power stoppage.
A seleétion switch SS coﬁnected to the battery power
15 sourée circuit 6 effects selection as to whether tﬁe AC
power source is to be switched over the battery power

*

source at the time of}power stoppage. To the battery
power source circdit 6 are also qbnnectéd a switch
(normally-“on"_switéhi ARl-i of the first relay AR, of
20 the AC power source circuit 4 and a ‘switch (normally-"off"
switch) ARz_l.of the second relay ARz_of the self-holding
circuit 8. As will be described later, normally the
battery.power source 9_is charged from the AC power source
withoqﬁ'any power suppliéd from it to the automatic door
25 cbntroller'Z,'because the switch AR2_2 is on.'and the switch AR1_1
is off. In'case of ordina:y power stoppage or power stoppage due to

occurrence of a fire, the AC power source

-7 -



Is off. In case of ordinary power stoppage or power stoppage due to
occurrence of a fire, the AC power source -7- ~supplying power to the_
aut omati c door controller 2 is automatically switched over to the battery
power source 9. because the switch AR is turned off by:receiving 2-Z%a
fire signal issued fromthe fire signal circuit 7 and the switch AR s
turned on. The automatic door thus is driven by the battery power Source 9
to execute operation at the time of power stoppage or nornal operation as
will be described later. The fire signal circuit 7 includes an external

heat or snoke sensor 16. Wen this sensor is turned on at-the tinme of

fir CIFQUIt 7 outputs a fire signal and a
Pire suitonfapBriine pbRBel dol Nl oA dobsiiditiofads (£ foir “wni e
is prOV|dedaPﬁ°@ﬂ§1¢ﬁiéYsSgﬁ&bh&dwnmer 1oammehﬁxﬁwifyl%dﬁ%rfﬁbﬁfﬁb c
nit of occurrence o
e The Oértbscs{iﬁageﬁgysm% AR %”’%ede?#g B KSRGS 18 and

fire. The self ding circuit n@&-2des an
an externalarggéF Bdgnah Igsueéef(;fomWé@efrimtsmabmn@sel'eun&el y

depressed fohecgwstBl pggnl shr{gnttuqfnetdhq,,{l reppsd g{ﬁ! n?;gt WI tch out put
perati1-on ?e after

outputted t h . € endylpat unit after the o
extanU|shngﬂ§ snEFgVEno YaFLFhﬁaﬁﬁﬁﬁyomqyﬁﬁnﬁﬁﬂﬁﬁQnﬂw%ﬂ|Q#9QﬂtQhe heat
or snoke sepperation at the time of power stoppage or normal

' operation as will be described later.

The fire signal circuit!7 includes an externel heat = N
or smoke sensor 16. When this sensor is turned on at |
the time of occurrence of a fire. the f1re 31gna1
circuit 7 outputs a fire signal and a fire switch
signal. Reference numeral 17 designates a test button;
which is provided in the fire signal circuit 7 and used
when testing the operat1on of the emergency battery un1t
1 at the time of occurrence of a fire. |

The self- holdinc circuit's inciudes an'internal
reset button 18 and an external reset button 19. One of
these reset buttons is selectlvely depressed for causing
‘vanishment of the f1re signal and fire- switch output
outputted to the emergency battery un1t after the _
operation test, after extlnguishment of a fire or at the

time of erroneous operatlon of the heat or smoke sensor
16.

Reference numerals 21 and 22 de51gnate a power
'source 1nd1cator and a f1re 81gna1 1nd1cator.
respect1vely '

Now, the operation of tne automatic door driving
system according to the invention will be described with
‘reference to the flow-charts of Figs. 2 through 6.

-8 -



16. Reference nunerals 21 and 22 designate a power source indicator and a
fire signal I ndi cator. respectively. Now, the operation of the automatic

door [%V|ng system according to the invention will be described with
referencte to the flowcharts of Figs. 2 through 6. - 8 - First, norma
operation and operation at the tinme of power stoppage wi |l be described
wth reference to Fig. 2. (1) Nornmal operation: Normal |y, the AC

power source is connec ged for electric gower the automati ¢

controller 2 via the 55me?°§%%}c%P%F 3\ 2 ﬁngf°¥ﬁ€aEh%Pg%hc§h5aFt%?y
unit 1. Since the_first | Sq4 the_s "offy. SO
that no power |s guB%V?Eds¥?%ﬂ?9ﬁ ba}tg?ydﬁﬁcrlbeéoﬂk£ B%Fﬁﬁegc?ot?he'
automati ¢ door ntro Ier 2. Further, since the switch [err] is "on", the
battery power so t€2 9°is connected through the rectifier 5 and constant

current circuit to th S be charged by the AC power
source. 15 ?lﬁh Rg%ﬁé%cgﬂéﬁgtgﬁftch [err] is "on" so that power

is supplieg fromthe ﬁ&:ﬂ&!’f{; SEHECRC! BoliBe 880EEE 29 céhﬁeeeéaakoepetaewﬂc

of openi ng and closing the autonmatic door is caused by the sensaor 20. (2)

Operation at. thepby;ap 8hppLyi 88" ¥h8O¥Rtomatic controller 2 via the AC power
source circuit 4 of the emergency battery unit 1.

Since the first relay AR, is "on", the switch AR, _,

is "off", so that no power is supplied from the battery

~ 10 power source 9 to the automatic door controller 2.
| Further, since the sw1tch AR2 2 is “on“, the battery
power source 9 is connected through the rectifier 5 and
constant current circuit to the AC power source to be
charged by.the AC power source.
15 Further, since the switch AR;_, is "on" so that power
is supplied from the AC power source to the sensor 20,
the normal'operation of opening and closing the automatic
door is caused by the sensor 20.
ic/ | (2) Operation at the time‘of ordinary power

20 stoppage:

| - When power supply from the AC power source is inter-
rupted by power stoppage, the first relay ARl is turned
off to turn on the switch AR1_3 so as to output a power
stoppage signal to the automatic door controller 2. At

25  the same time;'the power stoppage switch output unit 12

outputs a power stoppage switch output signal to an



20 - st oppage: When power supply fromthe AC power source is
inter- rupted by power stoppage, the first relay [err] is turned off to‘
turn on the switch [err] so as to output a power stoppage signal to t.
automati.c door controller-2. At 25 the sane 'tine, the power stoppage
switch output unit 12 outputs a power stoppage sw tch output signal to an
-9- accessory unit such as iIIunination | anps (not shown) at the tine of

the p t _ Furth the first rela turned off, th
wi toh Lerr] PECRREREY SAie SHC 29 A ilisind Y offimg bk Hovaly < "ol g

suppl i €0 {1 onSEnEtat ?Lé“reﬂ%o%&% ol e P St ol 2
and sensor 20, TUisMl { WRIDUAL ALY Jdie Dotk = ¥ POUBLCd WEES Phe

ordinary automatic 0Si‘Ng opera

{ tig tig, d |
normal operat 594 +&h ?’iﬁﬂ%eri“s\’t"l‘fﬁr@@ b, doGiL@peny Agiel Oééf@cgfggxﬁa&&%clai g

i.e., an operation o y opening or closing the automafic accor

to the gower SLORRAGRIH FRA" drS LY B aﬂ;& sek&%ﬁ no@fuﬂg gaw&kc ~door -

openlng/cI03|ng operati on depends on 15 ace ere t utomatic

door i s mountedopphdie PN now! ISP B8 af%&ﬂﬂéhé KRLEe Py OpbHeF 1N a
- shop, in which an i ndependent power generator is operated after stoppage of

power supply fbaceh® AG RO Ta DML o ruﬁdmlcapemméﬁlmsam 888561 20.i S
selected I n.case where the
‘Thus; with the operatlon of the battery:power sougce
9 ordina;y autcmatlc door'opeping/closing operation -Q/
10 similar o the normal operation or emergency automatic |
| door opening/closingecperation; i.e., an.0peration of
fully opening or closingethe autcmatic'doo: acccrding to
'the:power'stoppage signal, is pefformed. The selection
of automatic door opening/closing operation depends on
15 the place where the automatlc door is mounted. For
example, in case of an automatlc door prov1ded in a shop,
in which an 1ndependent power generator'ls-operated after
Istoppage of pdwer supply from the AC power source, normal_
openlng/cloSLng operation is selected. In case'where ﬁhe
20 system is prov1ded in a place free from any 1ndependent
-power generator and is 1ntended to prevent crimes at the
time of power stoppage the fully_CloSinglcperation is
selected. -In case where refuge of peoplelin_a room is
intended) the fully'cpening operatioﬁ is selected.
25 Ncw,'opereticn at the time of occurrence of a fire

and occurrence of'pcwer'eioppage due to the fire will be

- 10 -
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20 systemis provided in a place free from any i ndependent power
generator and is intended to prevent crines at the tinme of power stoppage
the fiyly closing operation is selected. In case where refuge of people in
a roomi1s intended, ‘the fully opening operation is selected. 25

Now, operati-on at the time of occurrence of a.fire and occurrence of power
st oppage due to the fire will be - 10 - described with reference to Fig.

3. (3) CperatiOﬁeégriﬂﬁat%ﬁ@hoie?EEHﬁEEnES,?Eg@ Bi,re Wien the heat or snoke
on _

sensor 16 is turne ue to afire sothat a fire signal is outputted

fromthe fire 5 %bgnabFeuhe%ncaecuhb timkhesseeeddrenkayokear kike
turned on to close the switch [err] so as to render operative the

sel f-hol di ng circuitwBen theshehleogekiokel dengoti L6Ulis Gukaedi ba dper &abi ve
even after wvanishnment of the fire signal. The switch [err] of the fire
signal output 1@ fireusbt thati a €ieeedignadutisubusphittedsifgoml the fhee
automati c door controller 2, thus causing driving of the door as will be
descri bed5l at er sigsalthouspmt timenithd,f the secood seilpyt ARsi dsi3usneduts a
fire switch output signal to operate an _energency siren or an eiergency
lanp (not 15  onskowslosentbet sWitsht AR, upi 60135 benEendespPperatiye

al ways stopped i mredi ately _after the appearance of a fire si l,, and so

| ong- as power i $heugplifshodddngt RérseiSoRer g@&?aetpﬁes&&?GH%H%&“@oor i's

riven fromth i i .
d |ye _O ' ecégcggge%'ig%gg%sf%%e%%%gbggg%ggsg%%er vanishment of the

_ fire signal. The switch AR,_, of the fire signal output

\f/ 10 ‘unit 11 is closed to output a fire signal to the automatic
door controller 2, thus causing driving of the door as
will be described later. As the same time, the fire
sﬁitch output unit 13 outputs a fire switch output signai
to opérate an emefgency siren or an emergency lamp (not

15 shown) connected to the unit 13.

Power éﬁppiy is not always stopped immediately after
the appearance of.a fire:signal, and so long as power is
supplied from the AC power source the automatic door is

o/ driven from the AC power éource for‘opening/closing.

20 operation at the'timé of occurrence of a fire to be
described.later, More specificaliy, when power is not
stopped in spite of the appearance of a fire signal, at
which time the first and second relays AR, and AR, are
both "on", the_switch AR,_; is "on" while the switch

25 ARl_l is "off". Therefore, no power is supp}ied from the

battery power source 9 to the automatic door controller 2.

- 11 -



20 operation at the tinme of occurrence of a fire to be described |ater.
More specifically, when power is not stopped in spite of the appearance of

a fire signal, at which tinme the first and. second relays [err] and [eryé e
are bath "on", the switch [err] is "on" while the switch 25 - ARl 1

"off". Therefore, no power is supplied fromthe battery power source 9 to
the autonmatic door controller 2. When power stoppage i s subsequently

caused due to a fire, the first relay [err] is turned off to close the

switch [err] - MeaWhanl powebessoppabe[ dsr bubseqhent1pecdugkasadebkot e
action of the second relay AR since the 5 . appearance of the fire

signal. Thus, f%he,AthﬁoﬁQIStoueieylsR wisc betneden £fheoballbsey theower
source 9 for power supply to the autonatic door .controller 2. Thus, at the
time of the oc8WitehcARef;a fMﬁénwhhéeautbﬁaswetchoARgr?vhag bpeneteld

accroding to th |nvent|on 10 can selectively effect .one of the

fol .owi ng aut ofraPfe dBBrtBﬁeﬂFﬁgPEI8§|ﬁgeoséﬁaﬁﬂoﬁslay AResinge thethe
occurrence of a fire_in ac&ogg e W th Eredetern1ned rogram The -
sel ectioh at tRPRRFARCe P &5§e569n? e of8Pfar fhBodEr POWEEpaqUTSS

deccr ) e e 015, EBEHER A1er, o REaP) "ol A e B SERRES 20
oL e etk SSSRRLES LT TR ooy 2
control ler 2 fronthﬁuﬁg:QEWEEeSEEﬁﬁeoEfthe occurrence of a fire, the
| automatic-door driving 5ys£em.accrodingito'the invention \;;
10 can selectively effect'one of the following automatic
-door'opening/ciosing operations at the rime dffthé
occurrence of a fire in accordanceIWith'a predeterninedﬁ
program. The Selecrion at thisstime, like the caee'of
the ordinery power eroppaée as described'before, depends
15 on the place, ln whlch the automatlc door is mounted
(3-1) Forced opening of door°
As shown.ln the flow chart of Fig. 4, when a fire
signal is receiVed fromethe ehergency batterY'unit 1l is -
received, the automatlc door ls fully opened by the b '
20 automatic door controller 2 from the AC power source lf
:power supply therefrom-ls not stopped and from the battery
po&er source ifithe“power supply is stopped.
Thus, people in'the room can make-a refuge safely and
smoothly; The door-opening Operation at this time is
' 25_ selected for the refuge of people in preference to

everythlng.

-12 -
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power supply therefromis not stopped and fromthe battery power source if
the power supply is stopped. Thus, people in the roomcan nmake a refuge
Safelyg%nd snoot hly. The door-openi ng operation at this tine is 25
selected for the refruge of people in preference to everything. - 12 -
(3-2) Forced | owspeed | owthrust opening/closing operation The automatic
door is usually driven by high-speed and hi gh-thrust (about 20 kg) driving
in order that it 5 ﬂ] be o c{led and clé)sed speedily and, al so that it
can not be opened by $3 or%‘ér‘g? AWEERRY IR RE MR RPN F 1PRANT 4t
the tine of a fire, the flane anq:ﬁﬁgrks desirably do no get out of the
door for preventing the spréﬁ? fire. Fromthe standpoint of the

frealy get into and ot RS 6y S haddp 1 SENIEH) Mg e%%*—%e#a”

case i s provide t 6§¥§
descr: beg |XI de'(tjaaxﬁ)% %own myéta‘f]&ﬁfq | ow C ar(tfmb 'in‘%f%en a |re 15
signal is supplich BdopeieiBiis sRded éeﬂii a"n&vus“&eaxé@el@%a}nat ic

door driving to a | ow speed | ow thrust (about to 7 kg) driving according
to a predeter- Md@hdIcHEmg By GRS eEdRee oK cur&ﬁaxc £001c e RFresYitieh § he
spread of the fire. At this.tinme, inside and outside 20 sensors' 20a

and 20b are conrmanttdter N #t Whe ngimks chownfire, the flame and sparks
desirably do no get out of the door for preventing the
spreak of the fire. From the standpoint of the refuge
10 and rescue, on the other hand, it is desired that people'
can freely get into and out of the room. The automatic
door 6peration in this case is provided to meet the
.above requirements, and it will now be described in detail.
As shown in the flow chart of Fig. 5, when a fire
15 signal is supplied, the automatic'dgor controller 2
switches the automatic door driving to a low-speed low-
thrust (about 6 to 7 kg) driving according to a predeter-
mined program to close the automatic door for preventing
~ _ ' the spread of the fire. At tﬁis time, inside and outside
20 sensors 20a and 20b are éonnected in a wiring as shown in
Fig. 7 between the emergency battery unit 1 and automatic
door controller 2, so that with the opening of the switch
AR,y e pf the fire switch output unit 13, the sensors 20a
and 20b are no longer operative. .Thus, even is there is
25 a man-or an object_in the sensor are at the time of the

appearance of a fire signal, the automatic door can be

< 13 -



Fig.'7 bet ween the energency battery unit 1 and automatic door ‘controller
‘2, so that with the opening of the switch [err] of the fire switch output

unit® 13, the sensors 20a and 20b are no |onger operative. Thus, even Sy ——v~-
there is 25 a man or an object in the sensor are at the time of t N
- appearance of a fire signal, the automatic door can be 13 - reliably .

closed to perfectly fulfil the fire prevention function. Further, since t he
automatic door driving is switched over to the | ow speed Iomfthrust
~driving, the atiediabily sloseddtor pesifegtdyofud fil ithet ifdrel prevesitiom can
be easily nanually opened (with a force of 6 to 7 kg) for refuge or rescue,
and al so a manfWPFEiRBver be injured even when. he or ‘she is struck by the .
automati.c door in a_closing operation. (3-3), Lowspeed

| ow-t hr ust openlng/gP5§Pﬁ§ oﬁ nge & HeA§“§98®ﬁ1FndPﬁ€ Ardniogais Gwiticheds

upon receipt .of _a_ fi g the qu c door. gontroller 2 switches the
“automatic door CYPFVER th 3 ﬁP&ﬁg °VbﬁbFHP§s§ri§1ng' Ehey AR§om3 tdcose

th t t th T ff t f
the caseo(a. 2) IB8E kethreTBRRE of b ths, Flosed,eata oaf Po ABoa0si o
sensor 20b i s ﬁ&ﬂqSEEQ Egﬁéﬁtw%gthagdfkggelg§|ge gegs% ZQ%I refugeremalns

operati ve, ‘as I's seen
- or rescue, and also a man" will never be 1n3ured even when

he or she'is struck by the- automatlc door in a closing
| operation.- 3 - C o -_' ' _ w
10 - - (3=3) 'Low-speed-low—thrustﬁopening/closing |
operation : |
As shown in the flow chart of Fig. 6; upon receipt
~of a fire Signal the automatic door cbntfeller'Z switchee
the automatic door driving to a lOW;Spéed low~-thrust
15  driving to close the-automatic door. in the.manner as in
(3-2). |
This case is different from the c?se (3-2) in that
| when the sWitch AR2-5b is-opeped, pnlyitﬁe-ouﬁside sensor .
' 20b is rendered inperetive, and the in%ide”senSor 20a A
20 remains operative, as is seen from the?wiring.of Fig. 8.
Thus, if a man in the room intends a refuge, the automatic
door is autematically opened by the action of the inside_ |
_ sehsor 20a, and there is no need of mahualiy opening the
door,” If a man intends to enter the rBOm.for'the sake of
25 reséue, the aﬁtomatic door in a ioﬁ-speed closing operation

is opened manuallyf(with a force of 6 t0'7'kg).

- 14 -



Thus, if a man‘in the roomintends a refuge, the automatic door is
automatical |y opened by the action of the inside sensor 2 here is
no naag/of manual |y opening the door. If a man"Tntends to enter the room

for thé sake of 125 - rescue, the automatic doojgd _ cl osing
operation is opened manually (with a force of 6 H“\@(\W“‘“““jﬁm

CLAIMS: - CLAIMS: - | C L M "% Sc1.t At adtofmatic door
driving system in ich an AC power_source and a battery, power source, are
connect ed t hrough a\ri\r{]'en%"it g%‘h%?}“g%&‘feq%ﬁn#?i‘f’on%r?%ﬁj %’at’r’g "\él%’o?h c%rhtg%l | er

or com L) 110 Sy flPATNAE 4901 SAVED D Shun® PRt Se g eOBEABLLY ool o
for normal Operaéﬂﬁ% eﬁ'%ﬁ%ﬁa@&fyw?f@%é%t odt £&i door

aut omati ¢ door con r supply fromsaid battery power

source to said i, 0Bd1 e HOPhr COMMERS] B nd Sah N bbhLEL @ndosai drdvoé t ery

power source is charged fromsaid AC power source, further in which at the

time of power stppsge S HOVER WhDEDagerval sabd canipomat e sébelr aut omat i ¢
door controller and said enmergency battery unit is switched for power _
supply from sai ccdwtielVepaerssppliedtwi i power ofredm cs albdrACapowet| er so
that said automatic door is subjected to normal operation or operation at
the time of powsourempboe Bermak operatbon off s3aid AEtematEc ddeer by

controller, and still further in which in case of L.
: . the function of said automatic door controller, while

power supply from said battery power source to said
automatic door controller is inhibited and said battery
power soﬁrce is chérged from said.Ac power source,
:further in which at the time of power stoppage a power
stoppage signal is output.to said.automatid door
controller and said emergency battery unit is switched
for power supply.from sa;d battery power source to said
aﬁtomatié_door controller so that said automatic door is
-subjeﬁted to nbimal operaﬁion or operation at the time
of power stoppage by the.function of said automatic door
KJ__ : ¢ontroller, and still further in Vhiqh.in case of
emergencf such as the.ocﬁurrence of a fire an external
emérgency signal is stored so that an emergency
operation of said automatic door will be caused
acco:ding-to a predete;mined program by the function of
said automatic door controller and said emergency signal
is outputted tolsaid autométic door controller, the
automatié door'd:iving system being characterised in

that said emergency battery unit includes an

15



_energency such as the occurrence of a fire Iammnﬁlmxﬂ gency signal is
stored _so. that an emergency operation of sL“HI r will be caused
+ according to a predeterm ned program by the* fuhcti o of said autonail\gabor’

controll er and said energency signal is outputted to said autionatic door

controller, Ui AP SrdloU AL 12U HRASINA PRALARL S S b L N

sai d emergency battery unit 1ncludes an source cl for
el ectrically éSnhpsseimm@ o ADD amtoRANre dear m@m&l@r devreaent rol | er

to each other otadd,r W FiSs®/ ﬁlcay bviteith AQIRDERE SEWEE s GhEigsli t such.
as to . be- turneg of f, at the tine power stqﬁg a b tter pomer source
circuit for el i&syeh At & bRy WEedh A rﬂ%: pﬁﬂﬁar %ﬁ’fﬁe’éut omatic
door control | etdppagach otbettddy qugham fourde olidciit ofche turned on when
said flrst rel red |no V. ctifier tant urrent
Circult, o sellRS TN St 2 BASFeAY el £OERRE L [ cui
outputs an enswferati g'.‘cm:br moztﬁm:]dea;e td esxihl athwy adrthogQuahnial fics€fier,
constant curr E%}it(alf @ i d o%?%ﬁ{a-nbgn %Mitérﬂt}.%é‘grei"éo%aié Yr &y gled

bet ween sai d ower source circult ttery power source circuit so as

to provide a. Bé{qP@r%ﬁféH@ngl%gfﬁﬂﬁfWer 2 OPSRARYREeRfe CIRI W g Byst em
according to eleondl swheIRith 3 ChYFN@YEY Wi An WHE§nePPL§SED 2

fire signal clfiGullif Quplerdn Whébdandy SHA1 in the case of said

emergency; said rectifier, constant current circuit and

- said second switch being serially provided between said
AC power source circuit and battery power source circuit
so as to provide a.battery charging ‘circuit.

' 2. An automatic door driving system according to
claim 1, wherein said emergency signal circuit comprises
a fire signal circuit for outputting a fire signal
according to external situation at the time of
occurrence of a fire, a self-holding circuit for holding
a fire signal outputted from said fire signal circuit,_
and various signal output means for providing the
operational state of said emergency battery unit to said
"automatic door controller. ' _

3. An automatic door driving system according to i
claim 2 or 3, wherein a selection switch is connected to g,
said battery power source circuit and effects selection
as' to whether the AC power source is to be. switched over
to the battery power-source at the time of power
stoppage. . _ _ o
' 4. An automatic door driving sYstem accordihg to
claim 2, 3 or 4, wherein said self-holding circuit
includes inner and outer reset buttons.

S. An automatic door driving system according to
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Ecconding-to exterhal situation at the time of occurrence o I a
self-holding circuit for holding a fire signal outputted frﬁmuﬁm,e""”m””m :
Signak circuit, and various signal output neans for providi Lo e
operationak state of- said energency battery unit to said automatic door
controller. 3. An_aytonqatic door drivin yst em_acgor di tqQ cl,aim,2 or 3,
wherein a sel ect ALBWRr c13’i Bé‘ngfecf"&?%teg%gi dbfﬁ'lr(?r fq%d\ﬁg‘r °§‘d‘1?r"95:
circuit and effegt |l ectiQ S et her the AC power source is to be
swi t ched over togpﬁéﬁggﬁt3?325§Mé$8%%%?ce at the time of power stoppage. 4.
An automatic door driving systemaccording to claim2, 3 or 4, wherein said
self-holding circuit includes inner and outer reset buttons. 5. An

aut omati ¢ door driving systemgeeerttng—to—t6—F IiiifiltriiIIII11111111

claim2, 3, 4 or 5, wherein said fire signal circuit includes a test
button. 17 '

'_ 17




