et TR AT E ey TR o R R ey e mmREmmm RS mEm oM r T o o mmm e s T

3 - - 2190126 AN AUTQOVATI C DOOR SYSTEM.AND A METHOD FOR
DRI VI NG ASSOCI ATED | NSTRUMENTS OF AN AUTOVATI C DOOR SYSTEM Thi s i nventi on
relates to a nethod for driving 5 , assogiated instruments ogt 1526
alt omati ¢ door system such as, for exanple, an air curtain;

cooling fan for a door drive notor contained in the automatic door, etc., /A
whi'ch are disposed adjacent to the automatic door system Description of ~
the Prior Art: 10 | AN SAUTORKTEOEOG08 SMSOEM wstem as shown in
Fig. 1, a belt 4 is extended betmeen and wound around a drive pulley 2
which is arranged wi t hi MEZHOP oFOR nf e & JEDH fING $3She driven by
a door drive notor 1 and a driven uIIe 3 which is al dlsposed W thin
the transom at the other end tm‘}ﬁﬂm&ﬁl s connected to
the belt 4. |In addition, an opening decel eration point sensor switch 6 and
an opening end sensor switch 7 are disposed along the belt 4 on the opening
side of the door 5, while a closing deceleration point sensor swtch 8 and
a closing end sensor switch 9 are arranged along the belt 20 on the
closing side thereof. Qutput signals of these respective sensor swtches

6, 7, 8 and 9 and a human body sense signal [err] issued froma human body
sensor 10 are inputted toThisoinvehtion IXelates taa methed Eoxt daiivdpeni ng
and cl osing operations of the door 5 by appl ying a normal or reverse 25

rot ati on Tontrolasspgiatedninstrpments 2f an Jukemalds 4pox, system such as, for

example, an air curtain, a chime, a cooling fan for a door

\;z drive motor contained in the automatic door, etc., which are
disposed adjacent to the automatic door system.
Description of the Prior Art: .
16 ' . In an automatic door system, as shown in Fig. 1, a
belt 4 is extended betwéen and wound around a drive pulley 2
which is arranged within a transom at one end thereof so as to be
driven by a door drive'ﬁoto: 1 and a driven pulley 3 which is

also disposed within the transom at the other end thereof, and

15. a door 5 is connected to the belt 4. 1In addition, an opening
- deceleration point sensor swiﬁch 6 and an opéning end sensor
~— switch 7 are disposed along the belt 4 on the opening side of

the door 5, while a closing deceleration point sensor switch 8
and a closiﬁq end sensor switch 9 are arranged along the belt

20 . on the closing side thereof. Output signals of these
respective sensor switches 6, 7, 8 and 9 and a human body sense
signal Rl issued from a human body sensor 10 are inputted to a
controller li, whibh'serves to control opening and closing
6perations of the door 5 by applying a ﬁormal or reverse

25 rotation control signal and a high-speed or low-speed drive
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-2- signal to the door drive nmotor 1. On the other- hand, an air curtain
-and/or a chinme is nmounted adjacent to the automatic door system a cooling
fan for the door drive notor is contained in the automatic door 5

'sys}enl Thus, during the opening or closingeperation of the door 5, the
air'cyktain is allowed to operate, and the chinme is made to ring, and
further the door drive notor 1 is cooled by the cooling fan. In order to
reali ze the above-descri bed operations 10 of the associ ated el enents,

it is necessary t e a.hlo fQL e alr qurtain, the chinme and a notor
of the cooling f%%qr%k%t%gh&oggaﬁr‘ig%/gs?m'?%érc’ro&ér ate jointly with the

openi ng or closing. operatiganeRp bbRefORAnd, iﬂ“ii&oknkeﬁignﬁgd/éé ‘T?hfﬁi gs -

-concei ved that the above-referred vari ous sensor sw tche

and 9 -are di sposgsirigedladacentctbt €hé Cdutditatlid dood sFbleR| ¥ ool iy Fan'®e
and the notor of the cooling fan for the door drive notor to directly
conduct ON and Fdr the doorpdriteomotdr tie contalineds idr thengutdmetic Agoaver.
to these associated instrunents. However, the above-referred 20 '
respecti v8 senscsysham.chbus, duringnthe qpening oxl closingoopexakion fe ther
conducting ON and OFF operation of a |ow valtage and/or a-small_current, '
and they are corfiRa® &¢ theaadisneretain is allowed to operate, and the chime

© is mﬁde to ring, and further the door drive motor 1 is cooled
by the cooling fan.
\_/ :_ _ In order_to realize the above-described operations
10 of the associated elements, it is necessary to make a blower
for the air curtain, the chime and a motor of the cooling fan
for the door drive mbtor operate jointly.with the opening or
élosing-opération of the door 5, and for instance, it may be
conceived that the above-referred various sensor switches
15 6, 7, 8 and 9 are disposed in drive circuits for the airx.
-éurtain blower, the chime and the motor of the cooling fan for
the door drive motor to directly conduct ON and OFF switch
operation of.thé supply of driving electric power to these
o _-associgted_instrumehts. However, the above-referred
20 respective sensor switches 6, 7, 8 and 9 are normally of low
power type for conducting ON and OFF operation of a low voltage_
and/or a small current, and they are connécted in a qontrdlle:
11 which consists of a control circuit powered, fbr example, by
a D.C; 12v voltage source. Aécordingly, if these sensor _ '
25 switches are used for directly'conducting_on and OFF switch
| operation of relatively high power as disposgd in the drivp

circuits for the associated instruments which employ, for

[



11 which consists of a control. circuit powered, for exanple, by a D.C. 12V ‘
vol tage source. Accordingly, if these sensor 25 sw'tches. are used for _
directly conducting ON and OFF switch opgration of rel atively high power as i
dj sposed in the drive circuits for the aSsociated instruments which enploy,“
for - 3 - instance, -a commercial power line of A C. 100v or 230V, the;
switch contacts of these switches. woul d be burnt and destroyed. Theref 0Fe,

in the prior art, as shown in Fig. 1, a dooL cl osing end sensor switch 12
adapt ed for conductlng ON and OFF 5 - witch _operation of high power

consi sting of, H‘GP“S?anﬁl @“‘5‘#%1;&1" 1&F‘°a°F| r e sW“t‘c‘H W-sﬁ\?cﬂdlth'y

provided in- add 1 on _t ot | ow sens che and and

this door cl osq° 8??8 25 gﬁ?’%vﬁ Eoﬁﬁe% ?In? hdee%ﬁ d?ﬁ rcuits

for the above- nentloneghﬁég ‘B@tﬁr 0- as ’héfkjfﬁi WPGQ tﬁedoo;
smntch 12 Y, t he dri

door 5 beglns to open, “directly switc

circuits, i.eclosihg BRaCEeRs®P! swiidic mzt adkpteai £6r t EondeS g ion and OFF
|nstrunents such as the air curtain, the chine and the cooling fan for the
door drjve notswitchbSoperation of high:fpowexviconsistinguo, fuh exaniplieha
associ ated instrunments nay be driven through the specially provided door

cl osi ng end sdieadr swikehon a skimids awitch wasyspee 2hlY tprovided in

addition to ths low power sensor switches 6, 7, 8 and 9, and

this door closing end sensor switch 12;was'coﬁnsc£sd in the
~drive circuits for the above-mentioned associated instruments \.J
10 so that when the door S begins to open, the switch' 12 may
directly switch’ ON the drive circuits, i.e., the power supply
‘circuits to drive“ths'associsted-instruﬁents-such-as the air
curtain, the chime and the cooling fan for the door drive
‘motor. : |
15 ' - If provision-is'made_Sudh'thatdthe'ssSooiated
instruments-may be driven through the specially provided door -
closing end sensor swztch 12 as described above, then the
door closing end sensor switch 12 must be additionally provided
and wirings for that-addit1ona1 sensor switch must be made, \a/
20 resulting in rise of a manufaoturing“Cost;r'Morsover, it is
oompelled to dispose the door closing‘endfsensor-switoh 12
within a narrow transom or within a narrow engine case and.to

~ make wiring thereto, and the work therefor is troublesome.

. It is therefore one object of the present invention

25 to provide a novel methods for driving various instruments



door closing end sensor switch 12 nust be additionally provided and wirings
for that additional sensor switch nust be nade, 20 resulting in rise
-ef a manufacturing cost. "Mreover, it is eonpelled to dispose the door
cI07ing end sensor swi'tch 12 within.a narrow transomor wthin a narrow
engrhgﬂcase and to nmake wi'ring thereto, and the work therefor is -
troubl'esone. It is therefore one object of the present invention 25 to
provi de a novel nethods for driving various instrunents -4- associ ated
wi th an aut onat peseetated sidh anciaugomatie door systemsudh asyr farninstance,
- chime, a cooling fap for a door drive nmotor, etc., which is free fromthe
abovefdescribedgﬂi IRty i@, chimey 2 foaling fan for a door driwecmetemg

to a first aspeci _of th resent i gvention, there is prov ded nmet hod f or

drivi ng- associ a?%ﬁ"l nﬁfﬂﬁe’?ﬁ ?QSF gﬁ°§u#€ﬁaﬂ%vﬂ'&ﬁ’%n%§isﬁgﬂm‘tﬁ9?ﬂe’?“

. associ ated instghgfég r&e¢dri ven in synchronismwth a door
openi ng/ cl osi ng operation by a control circuit for a door drive notor of

the automatic 10 doQiocordingstbS aPF&LErJsG0et Qr\l/t B i e, oep,@{oe}'t i ons
of the associated instrunents are driven as controlle %y,a contr ol signal

i ssued in the cthéreligipravidetion méthodoforirdrierifiyy aissocdiatedi $ngbraneiks O
provi de a special
of an automatic door system, in which the associated instruments
are driven.in synchronism with a door opening/closing operation
by a control circuit for a door drive motor of the automatic
10 door. | |
1f, as is prefétred. ON/OFF
switch opgrgtionslof thé'associated instruments are driven as
controlled by a control signal issued in the control circuit for
the door drive motor, there is nd need to provide a special
15 door closing end sensor switch of high power type, hence a
manufacihring-qost becomes cheap, a work for installation of
the automatic déor system becomes simple and easy, and moreover,
the door én¢ the associated instruments can be driveh in a
\~/~-. o reliably.synch:onized relationship.
20 _ __' Ac:o;ding to a second aspect of the pre;ent invantion there
is ptoy;ded-an automatic.door s;stem,_comptising a control circuit fof
a déor drive ﬁotnr of said automatic doﬁr. ghe.control cifcult being adapted
and artange@ to.control driving of'associatgd instruments in synchronism
with a qnnt ;;éAiﬁglclosing uparatinn.. | |
28 . The 15Q§6tipn.will 9. described by way of example with reference
fu the accomp;nying drawinés. wherein l;ka :aferunqns refer to like parts

unless the context'reqhites otheruise anq.uh.teinsf



15 door cI05|ng end sensor switch of high power type hence a
manuf act uri ng cost- becones cheap, a work for installation of the automatic
door system becones sinple and easy, and npreover, the door and the

aésoci ated instrunents can be driven in a reliably synchronized

rel ationship. 20 According to & s€cond aspect of the
present invention there is prOV|ded an automatic door system conpr|5|n”'a -
control circuit for a door drlve not or of said automatic door, the contro
circuit being adapted ary 0 r . ci at ed

i nstruments in synchro?l%sbm W t dtgorﬁggémg%t%ﬂg%o%apg ?Pﬂn n)khe

The inventionpyibe £ﬁ*(kﬁxxlﬁxa$kbf°wgy of -exanple with reference to the
acconpanyi ng dramnngs wherein like-references refer to |ike parts unless
the context requires otfigyiizsshows oher preferred -embodifient b£SBRES pPeddi\n
autonmatic door systemin the prior art in a block form Fig. 2 shoms one
preferred enbbavertionfin e hlogke formavandi on in a bl ock form and 5

Fig. 3_is a flowchart for the control operatjon in.a controller 11 in Fig.
2. In Fig. 2, sinilarl F¥% thdkAofAouchattifoxidhe spntemlsnpenatioriin 1
and descrlbed above rall 11 controls a -door -dri've notor 1 so as to
drive or stopl n?%?fiéﬁmfi ln'gi '

In Fig. 2, 51milarly o the known automatic door g_).
system shown in Fig. 1 and described above, a controller ll
~controls a door drive motor 1 so as to drive or stop it, to
10 ' change the direction_of rotation?ofdthejdoor driﬁe.notor l
whether a normal direction or a reverseidirection; that is,
 whether an opening'direction or'a-dlosiné direction,.and to
select the rotational speed of the motor l whether a high speed
or a low ‘speed, in response to detection signals issued from
15 a opening deceleration-point_sensor'switchAG, an opening end
sensor switch 47,a closing:deceleration point sensor switch 48,
a closing end sensor switch 49 and a human body ‘sensor 'switch410$~J
The mode of control for the door drive motor 1 will be apparent
| for those skilled in the art by reference to the flow chart in
20 Fig. 3. | |
: In ‘the automatic door system according to the present s
invention shown in Fig. 2, besides the above-described component
',elements, a relay 13 is included in the controller ll. Relay
_contacts 13a of that relay 13 are disposed in a drive circuit

2s 15 of a blower. 14 of an air curtain associated with the
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10 . change the direction of rotation of the door drive notor 1 whether
A normal direction or-a reverse direction, that is, whether an opening
direction or a closing direction, and.to gelect the rotational" speed of the
mot op. 1 whether a high speed or a I'ow speed,. in response to detection
sigra] s issued from15 a openi ng decel eration point sensor switch 46,
an-openi ng end sensor switch 47,a closing decel eration point sensor switch
48, a.closing end sensor switch 49 and a human body sensor switch 410. The
node of controlasdmathe S66F &b Measy | PHL - S
skilled in the art by reference to ?ﬁ‘;e!qnl cl):v!\‘/wch%%t%i %ngé eﬂﬂ%‘é rlg’ %Fﬁ t he

automati c door coptrellerchlditie treldye contacts 10aCEan Oforiied¥) the blowes.
besi des t he above-descri bed conponent elenents, a relay 13 is included in
the control |l er 141to mepoyex osuprly of3d.6F%. 108V oel200V13 are di-sposed in a

drive circuit 25 15_of a blower 14 of an air curtain associated with
the - automatic door soP$Hétllyhe, seen fzem the flowcehamtdn Fighe3, this

Com ol Ly S4B MR SR B S kekloh BFUELe
he Do e SSBERAeiRy oed 50 Wkheel Ol PERLIAE LI, SURRE b8,
signal [err] isensd signal e MisBuedd TdomS CREOhudidR. bodlf dehsor 410, and is
kept actuated eveh when the door drive motor 1 stops at the
opening end. The relay 13 is released when the door drive motor
10 1 stops at the closing end after its clcéing operation. Since
 the relay contacts l3a can deai with relatively high power,
they suffice to sﬁitch on and off the power supply of A.C. 100V
for the blower 14, and the control circuit itself in the
conﬁroller 11 would not be burnt or destroyed by the switching
15 ~operation for the relatively high power. ,
. Therefore, there is no need to provide an additional
sensor switch fér controlling the blower 14 of the_éir curtain
and to make wirings for the additional switch, hence a
\ _ manufacturing cost of the automatic door system becomes cheap,
20 _ installation work for the automatic door system becomes
simple #nd'easy, and ﬁo:eover, the acfuation of ﬁhe blower 14
can be perfectly synchronized with the door opening/closing
operation. . '
While a relay and relay contacts were employed in the
25 above-described embodiment for isolating a low power control

circuit in the controller 11 from a high power drive circuit"

for a blower of an air curtain, it should not be limited to only



kept actuated even when the door drive notor 1 stops at the opening end.
The relay 13 is rel'eased when the door drive notor 10 1 stops at the
closing end after its closing operation,. Since the relay contacts 13a can
geal with relatively high power, they-suffice to switch on and off theh;ﬁ _
ower supply of A C. 100V for the blower 14, and the'control circuit ijgelf
in the controller 11 would not" be burnt or destroyed by the sw tching 15
operation for the relatively high power. Therefore, there is no need to .
provide an adgidd1yabutCARP’ coivétidrnil Gadatihingedhs Hicnals W thlrikbsr,
air curtain and to make wrings for the additional swtch, hence a

manuf act uri nga eidiicoh-cbatzolbedit clioptear, ayhigh-peverctransigtor’l etc. -
installation work for the automati c door system becones sinple and easy,
and nor eover ,cadld et employedi the bl ower 14 can be perfectly synchronized

Were enpl oyed i n the-28iace RaBE ABRAKSIHLH 1BRSELHERR-IE SUSHHRERS 2o ow

POver GO0l Tyt hOSRERSE Sl Sy Bl SRR He BNt Yt

S11 1 con-cont 1o | ea- chopper PraPt oo nsaaeris ady BELCEE Nonthine fn the

enpl oyed. above description and illustrated in the accompanying dravings |
| shall be interpreted to be illustrative and not as'a limitation

. to the scope of the invention. S \\)
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SI nce many apparently wi dely different enbodl nments of the present invention
“~can be made w t hout departl ng fromthe present mMnatter

gont'ai ned in the above description and illustrated |n t
draw,ngs shall be mterpreted' to be |IIus-tﬂa-t|ve éw%\ atlon to
the dogpe of the i nventi on. CLAI MB: - 1. of dtiving

associated instruments of an automatic door systen1 characterlzed I n that
sai d associated instrunents are driven in synchronismw th a door opening/
cl osing operation Qyim,control circuit for a door drive nmotor 5 of
said automatic door. Z. - A method for driving associated instrunents

o e automt e o Svstenk g e 0 sk ftoier e 1019 L,
i sol ating means. LQ¢omatie dcaor syséﬁ%ﬂgaFQErQ%éH 'f%ﬁ?ﬁ?gdﬁtdersociated

i nstrunents of an automatic door systen1as C
characterized in hatroméRts et ldriGeirans s?ﬁcﬁréﬁié’d{ wis & WUg&tﬁing/
ClS re

w nding is connected to said control circui d whose rel ay cont

rendered to contreloghh§Fdpewdticn Gyemacontrol eipeutt fidr a dovip@irivel motor
A.C. 100V or 240V for said associated instrunments by a control signal

i ssued in $aid confreaidiavtgmatic door.

2. A method fo: driving'associated instruments of an
aqtomatic door system as claimed in Claim 1, charact#rized in

\U | that said associated instruments are driven by said control
circuit vié isoléting means.

10 3. A method for driving associated instruments of an
automatic door system as claimed in Claim 2, characterized in
that said isolating means is a relay whose actuating'winding is
connected to said control circuit, and whose relay conﬁacts |
are rendered to control ON/OFF switch operation of a power

15 supply of A.C. 100V or 2s0v for said associated instruments by a control
signal issued in said control circuit.

4, _ An automatic door system, comprising a control circuit for
Kh/ ' a aobr drive motor of said automatic daaf. the control circuit being adapted
and arranged to control driving of associated instruments in synchronism

20 _witn a dnur'openiﬁg/closing operation.,

-S. An automatic door system as claimed in Claim 4, characterized in
that said associated instruments are arranged to be driven by saia contral
circuit via isolating means.
g. An a;;omatic door system as ;laimed in Cl;im_s. characterized in .
25 that said isolating means is a relay whose actuating winding is connected

to said control circuit, and whose relay contacts are rendered to control



4. An automatic door system conprising-a control—ei+reuit for a. cé;

door drive notor of said automatic door, the control circuit being adapted »
and arranged to control driving of associated ||mu mﬂn u nchroni sm 20- l
wi,t h a door opening/closing operation. 5 g _ stem as -

cI\al med in Claim4, characterized i.n that sai d associ ated | nst ruments _'
arranged to be driven by said control circuit-via isolating neans. 6. ¥ An

aut omat i ¢ dRPIFFSYetRM aserahk BorTRE & hoGbAidtph1y Ghak ACt €56 8d 34bv2Por satd hat

said isolating nmeans is a relay whose actuating winding is connected to .

sai d contrabsadiated tinstinchenh9q & edodYr€DREIELIS iased eAdRABdn@r6PRiEObit. -

‘9 - OV OFF swtich operation of a power supply of A C 100V or 240V for said
associated instruments by a control signal issued in said control- circuit.




