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| NVENTI QN 5 Field of the Invention: The present invention relates to an
aut omatjc.door systemand a nethod for controlling an autonmatic door in a
t ur ni ng- \bn time of its power supply. Description of the Prior Art: 10

In an automatic.door system a door thereof conducts its opening/closing
operation between a stop point thereof in its opening operation ( herein-

after referred to as the opening- atfdnaR®t Hobrg¥drem SAygP pPoi nt thereof in

Its closing operation ( here- 15 inafter referred to as the cl osing-stop
point), in which openi nMETHTD ROR CONTROLLING AroMAMMEDGOR aNi gh speed
until it reaches a deceleration point, followed by a | owspeed novenent of

the door, so that, if the CURNINGHONITIME rOF i ETS\ROWER ISURHLY 20
established, the door corriraes agar sttt

cl osing-stop point. |n-order tmmmm_mu in a
conventional automatic door systemin which a di stance between the
openi ng- st of poi nEiakd efethe InvensicRy stop point, i.e., a door stroke is

not - recog- nized, the door fonducts its oeenlng/closing 0 eratlon
_ he present inventidn relateés an automatic

door system and a method for controlling an automatic door in a turning-

on time of its power supply. .

k;_.. _.Description of the Prior Art:

10 In an automatic door system, a door thereof
conducts its opening/closing operation between a
stop point thereof in its opening operation ( herein-
after referred tb as the opening-stop pdint) and
a's§¢p point thereof in its closihg operation ( here-

15 inéfﬁer referred .to as the closing-stop po}nt)} in
which ‘ébeniﬁg/closipg'opération the door moves at
a high spéed until it reaches a deceleratibn point,
followed by a low-speed movement of the door, so
that, if the dégeleration point is not correctly

20 established thé' door collides against the cpening-stop
point and the closing-stop point.

In order to avoid such such collision;

in a conventional automatic door system in which.
a distance bétween the opening-stop point and the

25 - clcsing-stdp point, i.e., a doof stroke is not recog-

. .nized, the doof conducts its opening/closing operation



-2 -1 at a | ow speed when a power-supply switch thereof is turned on,
to determi ne the door stroke on the basis of which the decel eration points

in both the opening operation and the closing operation of the 5 door
are established. A problemto be resolved by the present invention ig-as
follows: In such conventional nmethod for_,controlling the automatic door,
systemin a turning-on tine of 10 i fs” power-supply switch, afteL/turnlng
on the power- supply switch, the door does not conduct its nor mal
openi ng/ cl osi ng operation but repeats its | owspeed operation until it is

confirmed that the door has reached both the opening-stop point and the
cl osi ng- top p0|nt until the door. stroke is determ ned.

Consequent - \ﬁhéﬁ’"a Spﬂ"i?lrdal“ibée)ﬂ & Hﬂﬁﬁaf'n-sd’cﬂﬁ; e TReRARf s are
1:?82?%3%?253 | RUERE i S LR TS SR SARAKS R Stbﬂeteda”d e
openi ng- ot op BASHE *ﬁ*ﬁ@&enﬁﬂé’@ee‘%o%om R o B g stop
Bnd the ol os) RS %éﬁen‘?ﬁids’pﬁi?ﬁmiﬂ'ﬂ%%%%%%%ﬁ irned 25
to its negrmal gpANIJKY i shi@i.ation for a | ong

A problem to be resolved by the present

invention is as follows:

In such conventional method for controlling QJ

the automatic door System in a turning-on time of

10 its power-supply switch, after turning on the power-
supply switch, the door does not cbnduct'its normal-
opening/closing operation but repeats its iéwfspeed
operation until it is confirmed that the dopr has reached
both the opmﬁmg-stop point and the él?sing-stop peoint,

15 ° i.e., until the door stroke is determiaed. Consequent-
_1y, when a plurality of human-body detection signals
are inputted at short-time intervals before the opening- W,
stop point and the closing-stop point are confirmed,
the door repeats its low-speed opening/closxng opera—

20 tion to enable the door to move to the opening-stop
point but prevent the door From'moving to the closing-
stop point,'so that it is not possible to confirm
both the opening-stop point and the closing-stop

boint. As a résult, the door can not be returned

25 - to its normal opéning/closing operation for a 1ong



-3- 1 time. This is a probleminherent in the conventional nethod for
controlling the automatic door system SUMVARY OF THE INVENTION It is an
object of the present invention 5 to resol ve the above probl em by
prOV|d|QUfa nmet hod for controlling an automgtic door systemin a turning-
on time Its power-supply switch, wherein the im provenent resides in
that: after the power-supply smﬁtch’is turned on, a door of said
automatic 10 door system conducts its | ow speed openi ng/cl osing
“operation when a first human-body detection signal is inputted to said
system and then, in case that said door travel s a door stroke nore
than a predel terAif€d Ahdsd® GoBrodlieskdnhereaitd inowhepeotvepsiiongl 15
cl osi ng operation onducts its normal opening/closing

i oor .
~operation after c8ﬁ338ai§ﬁbe°PF§°9 ithG axtemetdgedeos S¥&teMmi num door
-stroke. Consequently, the nEth°q§ﬁﬁﬂéﬁﬁggﬁﬁﬁfﬁélaﬂéﬁﬂﬁiﬁﬁ enabl es the door
.of the automatic door 20. syst | “openi ng/ cl osi ng
opera- tion in a short tlne +BRLE IPTI HE _DRAW,NGS Fi 1 is a
schematic view illustrating anIig . DE%S@ d8§§‘§§s}€ﬁﬁF8F ﬁGWfPﬁ&

method 25 s5of thg pesselVe th¥CBbLYR problem by providing a method
for controlling an_autématic door system in a turning-
on time of its power-supply SWitch, wherein the im-
provement resides in that: after the power-supply
switch is turned on, a door of said automatic
10 door system éonducts its low-épeed épening/closing
operation when a first human-body Qetection signal
fs iﬁputted to éaid system; and then, in case that
saia'ddor ' travels a door §troke more thgn a prede-
'teggihed_minimuﬁ door stroke in said low-spepd opening/
15 closihg'oberafion, said door conducts 1its normal
opening/cldsing operatidn after completion of its
travelihg said_predefermine&.minimum door stroke.
- | -'.Conséduently, the method of the present
| 1nventibn enabieé the door of the automatic door
20 system to refurn to its normal opening/closing opera-
- .tion in a short time

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view 1llustrating
" an - | automatic door system for working the method

25 of the present invention;



-4- Fig. 2 is a block diagramillustrating a control apparatus enplqyed in
the automatic door systemfor working the nethod of the present inventian;
Figs. 3, 4 and 5 are graphs showing the 5 operations of the door; and ;
Fig. 6 is flowhart showi ng the operation of the automatic door sys%pﬂ]for
wor ki ng the nmethod of the present inventq en. DESCRI PTI ON OF THE PREFERRED
EVMBODI MENT 10 Fig. 1 is a schematic view illustrating an
automati ¢ door system for working the nethod of the present invention, in
which: a driving pulley 1 is driven by a notor M A belt 3 is running
around the driving pulley 1 and a driven pulley 2, so that 15 when t he
notor Mrotates in its narnal direction and_ reverse direction a door 4

cogductls Lt s opening/ cl dsh&y de?raati‘blrp%tw afh PP tRAs Qﬁ) poi nt "A"

B h both a d | C
of the door 4 i SR ith AURATRFUE SHRTeNTErn The AUEATETLS AT ed to as
e opeLning- AR Fe0h g e ehalost S | S PBLE LR S e, door

4 inits closi oper ation ereinaftter erre
cl osing-decel eration poi ng; 43, & & d@dbl 3 sdyed, g Adich @ﬁ&ﬁﬁf fde door 4
conducts 25 its hi gh-speed openi ng/closing operatlon T t he

5 operations of the door; and

Fig. 6 is flowchart showing the operation
of the automatic door system for working the method
of the present invention. W/

DESCRIPTION OF THEVPREFERRED EMBODIMENT

10 Fig. 1 is a schematic view illustrating
an autématic door system ﬁor.working the fethod
of the present invention, in which: a dbiving pulley
1 is driven by a motor M. A belt.3 is.ruﬁgiﬁg*around
the driving pulley 1 and a driven pu1ley 2, so that
15 when the motor M rotates in its normai direction
and reVerse direction a door 4 coddﬁcts its opening/
cldsing operation between an_opeﬁing-stop peint mAn
and a closing-stop point B, andﬁat this time, both
a deééleration point C of tﬁekdoor 4 in its épening
20 operation ( hereinafter referred to as the opeining-
deceleration. point C) and aldeceleration point D
of the doob74 in its closing operation ( hereinafter
referred to as the closing-deceleration point D)
“‘are estabiishéd, and thereaffer-the door 4 ébnducts

25 its high-speed opening/clbsing operatioh until the



1° door 4 reaches such deceleration points C and D, followed by the

| ow $peed openi ng/ cl osing operation of the door 4. The notor Mis
controlled by a control 5 apparatus 5 which conprises: a main control
circuitf?.for i ssuing to a speed-control circuit 6 of the notor Ma
nornal-d?ﬁedtion rotation signal [err]” 4 Teverse- direction rotation si gnal
[err] a high-speed signal VH and a | owspeed signal VL; and a detector 8
for 10 i ssuing clock pulses [err] proportional to a traveling stroke of
t he door 4 for counting use, an opening signal R and a closing signal L
bot h of which are enployed for identifying the opening/closing operation of
the door 4. Sdch dedeerof Beaghesnsuehcdedeberasion poimtectiamdudit and a
direction-identificgtjon circuit such as those disclosed in Japanese Patent
Appl i cati on Laid<op€9 Iomed r Pat henlai-sBeed 10peningiée tosihrg ovperation
operation of the doo; 4 mﬁ%l be, described with reference to the bl ock

di agr am 20 of th&f cBE r&PO8pharatus shown in Fig. 2. Step (1): A tinmer

L2 O toso e L ne 2 L STAELUGER KNP SoRENELISUREL s SUARRAD 1 |
issue_a human-gbody detec {98 §iﬁﬁf$h[§6$$riégs§h§ main control circuit 7
for issuing to a speed-control circuit 6 of the motor
M a normal-direction rotation signal Rl' a reverse-
"direction rotation signal RZ’ a high-speed signal
VH andla low-speed signal VL; and a detector 8 for
- 10 ' iséuing clock pulses Pl proportional to a traveling
- s%roke of the door 4 for counting use, an opening
| signal R aﬁd a closing signal.L both of which are
eTplqyed for identifying the opening/closing operation
ogsthe'door 4, Such detector 8 is constructed of
:15 o a deteéting unit and a direction-identifiﬁation circuit
such as those disclqsed in Japanese Patent Application
Léid-open Spgcification No. 58-210270.
W/ | Herginbelow, the operation of the door

4 will be described'with_reference to the block diagram

20 of the cpntrol apparatus shown in Fig. 2.
Step (1): | )
lA timer 12 of a command circuit.ll is actuated
~when a pbwerféupply switch 10 is turned on. After
that, in case that a human-body,detectof 13 does
25

not issue a human-body detection signal R3 to the



: _ _ o
command circuit 11 after collapse of ‘a certain period of tine, for exanple,
a period of 10 seconds pro- grammed in the tinmer 12, the command circuit. 11
i ssues to the speed-control circuit 6 a reverse-direction 5 rotation i
signal and a | ow speed signal at ZEtl me when the power-supply svmtch‘alo S
turned on ( herein- after referred to as the turning-on reverse-direction
rotation signal [err] and the turning-on | owspeed signal [err] _//
respectively), to cause the notor Mto rotate 10 at a low speed inits
reverse direction, so that the door 4 conducts its | ow speed cl osing
operation. Step (2): In case that the human-body detection signal [err] is

i nput t edyt 0. t hesERAERNh Kby 11 e bot WS Llse Kt o dPSRLPTpddioderi od of

time programmed in the timer 12, the comman CIrCUIt 11 |ssues a nor nal

rotation signaf adixﬁetlmvm;mﬁre VRS r SeP 5 BV deédbrids igrd-urned on (
hereinafter referred to as the turning- on normal-direction rotation signal

[err] and the gnanmedy-ir20the timémviZpetite stamiEnd® cimcuite Xpesskwent r ol .
circuit 5 6 to cause the notor Mto rotate at-a | ow speed in its nornmal
direction, SC)tdmﬁhﬁPﬂpQﬂﬁnCGntnnkhﬁi@suit 6cnvnﬁxnnbenﬂﬁneqﬁingerat|on
Step (3): In Fi 1 at a time when a closing-origin
5 rotation signal an ‘a ow-speed signal at a time
when the power-supply switch 10 is‘tgrned on ( herein-
after referred td as the turning-on reversefdirection'
rotation signal R4 and the turning-on low-speed signal LJ
RS’ respgctively),'tq cause the motor M to rotate
10 at a low speed in its reverse direétion, so that
.thg'door 4 conducts its low-spéed.closing‘opération{
Step (2): | |
In case that the hqman4body detection signal
R3 is inputted to the éommand'circuit 11 befor? col-
15 lapse of the period of time programmedﬁin the timer
12, the command circuit 11 issues a normal rotation
signal at a time when the power-supply switch 10
is turned on ( hereinafter referred to as the turning-
on nofmal-direction rotation'Signal RG)'and the turning-
20 on low-speed signal.R5 to:the speéd-control_circuit
6 to cause the motor_M to rotate at a'low_speéd.in
its normal direction, so that the door 4 conducts its
low-speed opening operation.
Step (3):

25 In Fig. 1, at a time when a closing-origin



-7- detection switch 14 isinits tunning-on condition, i.e., at a tine
when the door 4 stays at the closing- stép-point B, as described |ater, on
t e basi s, of the m ni num door stroke, both the opening-decel eration 5

point C-gpd the closing-deceleration point D are cal culated, and then on

t he basi s -of the thus obtained deceleration points C and D, the door 4
conducts its normal opening/cl osing operation mhen t he human- body
detection signal Ris |n€utted to the comm circuit 11. A graph
of such operatd on ofetfe HBBrsﬂiths%gmﬁslﬁnFﬁﬁs §UPBF§5 en) condd tdeBer i bed
in the Step (2),

&Lnfr 1ﬁ, 15 BheigéspfngSgﬁg? wggg gﬁ gﬁggat%ggigsa oFHgEg&%gé%E?on
Fogi ster 16 to navestFE bahfiv 87 o88 BrBeRtBeq: ReRsh: o86r B8 Braendrei n,
moans of the ol ock Sup olEniiul b5t grbRed BRHUEheoHiRLRy AcprctbBidy

the door 4 COWﬁUCtS?biﬁt|@“hﬁ@eﬁﬂeOEQBQEHgQHEEEEEPQtibE EHQHt'E“%§Qeed
openi ng operation of the door 4, a pulse-rnterval checkihg circuit 16

PL?;LSSE B? the outpsicEidee@l 8hd théheoflethel 8as8sdgreehe thak bbealukde
deceleration points C and D, the door 4 conducts
its normai.opening/closing'operation when the human-
Lz‘ _' body detéction signal R3 is inputted to the pommand
10 circuit 11. A graph of such.operation of the.door
4 is shown in Fig. 3.
Step'(#)&

.?As described in the Step (2), before collapse
qgﬂthe period of time programmed in the timer 12,

15 the motor M rotates at a low speed in its normal
directiqn while the command circuit 11 issues a signal
to a stnoke—confirming register 15 to have the same
15_establish a minimum door stroke therein, which
minimum doo: stroke is subjected to a gradual subtrac-

20 tion by meansrof the clock pulses P1 igéued from

the detector 8 at a time when the door U conducts

its low-speed opening operation. In such low-speed
opening operation_of the door 4, a pulse-interval-

checking circuit 16 provided in the output side of

25 the detector 8 detects that the pulse intgrvai of



1 the clock pulses [err] is increased, i.e., that the door 4 reaches the
openi ng-stop point "A" at which the door 4 stops, to obtain a detection-
signal [err] which is issued to the command circuit 11 to cause the 5 g
sane 11 to issue a check signal to8an overfl ow confirm ing flag requter
17, so that it is judged whether or not the contents of the
stroke-confirmng register 15 are bel ow zero, i.e., whether or notxthe door
4 travels a distance nore than the m ni num door stroke 10 in its opening
operation. In case that the door 4 travels a distance nore that the m ni num
door stroke in its openi ng operation, the connand circuit 11, to mhich the

flag register | O SI has a stroke regj ster
establish the t% ni O%Ekigﬁ'fso%goorl JI( §%‘?’n f”la si g ?/\/r#‘?:‘?f' m n| mum

d trok | t | cul at
c?ﬂ:u?t rE)ereri anﬁ(]aq%a{"I c%cjm ngb@ece a'tl rtg%%l?ﬁte' ;ﬁ%ﬁﬁ@tﬁg'{g? gﬁi tcu[ aelrlr]ng
to calcul ate Rpydp thes s n&%ﬁ{aél aé‘g%wf R

are I'n

cl osi ng-decel eration point signals of mh ted th an openlng-

dece!eratlpnIIEfﬂséﬁ&dlﬂ@_tﬂétc&ﬁméﬂda@ﬂr@uféoflr%b &pesd efidd | on- poi nt
setting Bnlt [err] respectively, while the door 4 conducts, according.to

the instrPucti anmne sSsluerb fissné he closensighdTuté dd, ovést howeSPesn<! 0si ng
operation until the door 4 reaches_the cl osing-

ing flag register 17, so that it is judged whether or

not the contents of the stroke-confirming register

15 are below zero, i.e., whether or not the door Q)

4 travels.a-distance more than the minimum door stroke

.lo- in its opening 6peratioh. In case that the door b

travels a distance more that the minimum door stroke
in its opening operation, the command éircuit 11,
to which the Fiag register 17 issues & confirmation
signal, has a stroke register 18 establish the minimum
15 door stroke therein, a sighal of whieh“minimum door
stroke is inputted to both én opening=-deceleration-
point calculating cir‘cuit.l9l and a closing-deceleration¥
point ealcﬁlating circuit 192 to calculate both the
opening-deceleration pgint and the closing-deceleration
20 point signals of which are_inputted to an opening-
deceleration-point setting unit 20l and a closing-
deceleration-point setting uhit 202, réspectively,
while the door 4 conducts, according to the instructions
issued from the command circuit 11, its high-speed

25 cldsing opefation until the door 4 reaches the closing-



1 decel eration point, followed by, its normal closing operation which
conti,nues until the door 4 reaches the closing-stop point B. Nanely,

al,t hough_the command circuit 11 5 i ssues the reverse-direction rotation
signal.Lg%r]_to t he speed-control circuit 6 and also to a second AND gate
[err] sinte a second conparator [err] do8s~not issue any signal to the
second AND gate [err] the second AND gate [err] does not issue any signal
10 At this tinme, since a first OR gate [err] does not al so i ssue any
signal, an invertor 23 issues a signal to a third AND gate 21 to which is
also inputted 3 a signal issued froma second OR gate [err] to cause the

third AND gat 2 L0 t he hi gh- d signal ,15 . VH to.the
Specd-cont rol b rcufecaLeRR YA Bedat, BBRTGHRT IR L2 moni S3eddnen i1
directi t ' I Qh- | QS
operai 1 on. A a 1 esOPCL STAST (e, GorRa s il SROREEE B FRlahes
detector 8 are inpuihdcli®sd ngQ'etod) pointuig, 25 which is enployed to detect

a live position of the door 4, and are enployed in the gradual subtraction
of the ninimum door stroke esiNalrellsfe@livhdugg HHOkRninAGidS@rcld ¢t q1pr oduce

a resultant signal which is 25 I nputted to the second conparator [err]
in which the 5 issues the reverse-direction rotation signal RZ to
the speed-control circuit 6 and also to a second
AND gate 212, since a second comparator 2&2 does
U " not issue any signal to the second AND gate 21,,
.the second AND.gate 212 does not issue any signal.
10 At this time, since a first OR gate 221'does.not
aiso issue any signal, an invertor 23 issdes a signal
to a third AND gate 213 to which is also inpgtted
a;-signal issued from a second OR gate 22, to cause
the third AND gate 213 to issue the high-speed signal
;5 VH to the speed-control circuit 6, so that the motor
M rotate at a high speed in its reverse direction
to have the door 4 conduct its high-speed clbsing
operation. |
| As a result, the clock pulses'Pl issued
20 from the detector 8 are inputted to a countéf ciréuit
25 which is employed to detect a live positién of the
door 4, and are employed in the gradual subtraction
of the minimum door stroke established in the stroke

register 18 to produce a resultant signal which is

25 inputted to the second comparator 24, in which the



1 thus produced resultant signal i's conpared with the signal of the
cl osi ng-decel eration point established in the closing-decel eration-point
setting unit [err] Wen such resulgﬁnt signal coincides with the signal 5
of the closing-decel eration point™i

is issued to the second AND gate 212 fromthe second conparator [eri]| .and .
in turn the the second AND gate 212 issues a signal to the first QR gate
[err] which issues the | ow speed signal VL 10 to the speed-control '

circuit.6 accordingly, to cause the notor Mto rotate at a low speed in its

reverse direction, so that the door 4 conducts its |ow speed closing

operat i on%unt | lenils (f?%%%.%& Q%s@l&?v\rﬂgls?@%&pqg‘tcgﬁp& d with the A

graph of the above dperation’is S above operati on,

the door 4 ret 4yhalio dit S HROTITR)s 1YY HH 196 rat 114 P Qtavdi@hed) . O
t he ot her hand, :g?\lthe step (4), in 20 case that trﬁcfae?gc?r i dc?es not

travel a distaige the @ lidddhd-tReddliratdtgoisiy Feptifryy WM, i n case
that the power-supply switch 10 is turned on at a tine when t he &door 4 is

open, such condiherosuch detsediteththsiigrmll lcminegiead arl thy thid Gigrmues a
signal to 25 the command circuit 11 to make the sanme 11 identify a
stop poi nb of wife tdsorclpsing-tdeasianaigl wparadntorin the second compa-
. rator 242, aﬁsignal is issued to the second AND gate
212 from the second comparator-zuz, and in furn the
the second AND gate 212 issues a signal to the first LJ
OR gate 22l which issues the low-speed_signal VL
10 ‘to the speed-control circuit .6 accordingly, to cause
the motor M to rotate at a low.spged in its reverse
direction, so that the door 4 conducts its low-speed
closiﬁg operation until it reagﬁés the clééing-stop
point B. | |
15 A graph of the above operation is shown in |
Fig. 4. After the.abdve operation, the door 4 returns
to its nqrmal opening/élosing operation.
Step (5):
On the other hand, in the step (4), in
20 case that the door 4 does not travel a distance more
than the minimum door stroke, for example, in case
that the power-supply switch 10 is turned on at a
time when the door 4 is open, such condition is detected
. by the flag register 17 which issues a signal to

25 the command circuit 11 to make the same 11 identify

the second conpa- rator [err] @%@ignal



as the openi ng-stop point® "A" and accordi ngly neke the sane 11 reset the
counter circuit 18 to zero. At the sane tine, the contents of the

stroke confirmng 5 register 15 are .l so set to zero according to the
instructjons issued fromthe command circuit 11. Step (6): Wen the
hunan‘Bde detection signal R3 disappears, the command circuit 11 issues
the turning- 10 on reverse-direction rotation signal [err] and the
turning- on | owspeed signal R to the speed-control circuit 5 6 to cause
t he- door 4 to conduct its | ow speed closing operation. At this tinme, the
clock pulses [err] issued 15 fromthe detector 8 are counted up in the

stroke- confilrni na retpptpoint dO tes alaome: tire THOIpehHig Wgeraftidtg door
4, while the command circuit 11 receives the detection signal [err] issued

from the pul se-i ntas Vidie dpeadngrstop peint 'tA" rabgeemrdirgly hwakwor 4 20
stops at the closing-stop point B, so that the notor is stopped while,
~according to an|lﬂﬂQLﬁﬁankilgﬁﬁﬁﬁjﬁhQﬂﬁQﬂR&QﬂNﬂﬁﬂﬂhiﬂrlﬂuto]ﬂgrahe
contents of the stroke-confirm ng re i ster i.e., alive stroke of the
door 4 is conpared§ rf nei?f t9A%% H¥pa %rc%tse@? of \fheh tROKFTEIRMERIVNE

stroke EStab%'ShEdeékstersfgcggé alsg'é%t to zero according to the

instructions issued from the command circuit 11.
Step (6):
o o | When the human-body detection signal Rj
disappears, the command circuit 11 issues the turning-
=al9. on reverse-direction rotation signal R, and the turning-
on low-speed signal R5 to the speéd-control circuit
6 to cause the door 4 to conduct its low-speed closing
_'Qgération.
At this time, the clock pulses Pl issued
15 from the detector 8 are counted up in the stroke-
confirming register 15 to determine the closing stroke
of the door 4, while the command circuit 1l receives
o _ | the detection signal R7 issued from the pulse-interval
checking circuit 16-to recognize that the door &

20 ' .stops at the closing-stop poeint B, so that the motor
is stopped'while, according to an instructions issued
from the command circuit 11, the contents of the
stroke~-confirming register 15, i.e., a live strdke
of the door 4 is compared in a third comparator 243

25 . with the minimum door stroke established in the stroke



1 register 18. As a result, in case that the contents of the .

st roke-confirmng register 15 are |arger than the m ni num door stroke, the

m ni nrum door stroke is replaced with such contents of the stroke-confirmng *
5 register 15 in the stroke regisigr. 18 so that the opening-decel {at.ion
poi nt and the cl osing-decel eration point are recalculated in the EESEEN
openi ng-decel eration- point calculating circuit [err] and the 4

cl osi ng-decel er- ation-point calculating circuit [err] respectively, -10

to establish a new openi ng-decel eration point and a new

cl osi ng-decel eration point-in the opening- decel eration-point setting unit

Step (7 %Eedc*géiggérdfg?kﬁ%iéi ?E%ﬁ?%éﬁ%%&%aﬁ%hf 588, cabERBERon < onal
Step ( FTRAC _
i gh-speed opert ho hger o D Re. Sany T PkaseeRihPErC R atel TARREE LR, | (heq

new openi ng- decghgr aihOMuRCiBbr 88HokBSNthENANALRURNE0R strbRY SPeed
openi ng operation until the door 4 reaches the opening-stop point "A" at

whi ch the door fsstepiacédteithoklanseocatentsr egetaensnpekeiaBnribpidgor 4
conducts its normal closing operation as described in the above, and stays
at the cl oSing-segpspernl52in th8 surbket regliskeowllBgsburhatbety detection
signal opening-deceleration point and the closing-deceleration
point are recalculated in the opening-déceleration-
point calculating circuit 19, and the closing-deceler; ‘;)
ation-point calculating éircuit 192,_respectively,
10 - to estéblish a new opening-décelération point and
a';éw closing-deceleration point;in thé-opening-
deceleration-point setting unif'zol and the_closing-
decéleratiqn-point setting unit 202, respe&tively.
Step (7): |
15 B After that, when the human-ﬁoay detecticn
-signai R3'is inputted to the_command“circuit 11,
the doof-u conducts its high-speed opening operaticn
until the door 4 reaches the thu%‘established new
openiﬁg—decgleration point, and® then conducts the
20 low~speed opening operation until the door 4 reaches
the opening-stop point "A" at which the door 4 stops.
Afier collapse of a predetermined time, the_door
4 conducts its normal closing operation as described

in the above, and stays at the ciosing-stop'point

25 B until the following human-body detection signal



- 13 - 1 [err] is inputted to the command circuit 11. Wen the

f ol I.owi ng human- body detection signal Ris inputted 3 to the command
circuit 11, the door 4 conducts its nor openi ng/ cl osi ng operation. 5
Nanely, in a condition in which the dbésaﬂ stays at the closing-stop point-
B after\tonpletlon of the above | ow speed cl osing operation thereof, when

t he human-body detection signal [err] is inputted to the conmand circuit
11, the command circuit 11 10 i ssues the normal -direction rotation
signal [err] to both the speed-control circuit 6 and the first AND gate
[err] while the first conparator [err] does not issue any signal to the

first AND gatie [emR,] 1% injRitted dd et nfonmiie c Bediat Meswtdhathd n the
above, 15 the thMrd AND gate 21 issues the high-speed signal 3 VHto

the speed-control folluwing Humsrsuseiy e ted nioVd ikl H®.£ i impitedpeed
inits normal direction, whereby the door 4 conducts its }ngh speed openi ng
oper ation. Wen .tH® dthe. cpmmeruh esl ndel kel ehelaelodrerd @hducta iidrs poi nt,

t he openi ng-decel eration point coincides with the door position detected by
t he counter C|rcwﬂOﬁMﬁk(9RﬁﬂkﬂSAQkQSiﬂEHORﬁﬂﬁﬁﬁQnor [err] to issue a
signal to th% first AND gate 211, so that, in t same nmanner. as, t hat

described i nthe above, thd'a®&lst, &R gaat%p“cd&ltio"[ et Which, &hq 19w speed

signal VL to the %P %ays at the closing-stop point B after completion

of the above low-speed closing operation thereof,
Ky/ | when the human-body detection signal R3 is inputted
| to the command circuit 11, the command circuit 11
10M; issues the normal-directibn rotation signal Rl to
bqth the speéd-control circuit 6 and the first AND
gate 211 while the first comparator 241 does not
._iggue any signal to the first AND géte 21,, so that,
in the same manner as that described in the above,

15 the third AND gate 213 issues the high-speed signal
VH to the speed-control circuit 6 to cause the motor
M to rotate at a high speed in its normal direction,
whereby the door 4 conducts its high-speed opening
operation. When the door 4 reaches the opening-deceler-
20 .ation point, fhe'opening-deceleration point coincides
.with the door position detected by the counter circuit
25 to cause the first comparatbr 241 to issue a signal
to the first AND gate.21l, so that, in the same manner
as that'descriﬁed.in the above, the first OR gate

25 221_issués théclpw-speed,signal VL to the speed-



control circuit 6, whereby the notor ‘Mrotates at ‘a | ow speed in its nornma
direction to cause the door 4 to conduct its | ow speed openi ng operation. A
graph of the above operation is shown 5 in Fig. 5. Step (8): In the :
| ow- speed cl osi ng operation of the ther 4 described in the Step (6);}MMen

t he human- body detection signal Ris inputted to the conmand 3 10 -, -
circuit 11 before the command circuit 11 receives the detection signal

[err] issued fromthe pul se-interval checking circuit 16, the contents of
the stroke- confirmng register 15 are conpared in the third conparator
[err] wth the contents of the stroke register 15 18. As a result, when

the contents ogohbBost & 0keuiopli wREPELYCHhEtRELIP MM Fotat 88 gt han those of
the stroke register 18, the contents of the stroke register 18 are replaced |

with those of ahkowtspkedconfitsi ngrmedi directSonstdcsgnisbeghabove, while
t he opening-- 20 decel eration point and the cl osing-decel eration point
are recal cul at édor o4 ptodacrdacheitspiowngpdedebpenihgnoperationd a new
cl osi ng-decel eration point which are established in the

openi ng- decel er ati on- poi At gsaphi a§ thet apeve] opadathen is shown

- cl osing-decel eratjon-point 25 setting unit [err] respectively, on the
basi s of #hichin Fig. | .

Step (8):

In the low-speed closing opération of the T

" door 4 described in the Step (6), when the human-
body detection signal Rs is inputted to the command

10 ~circuit 11 beforé the command circuit 11 receives
the detection signal_37ﬁ;séﬁed from the pulse-interval | |
checking circuit 16, the contents of tHe stroke-
'confirming-register 15 are compar;q_in‘thé fhiEd
comparator 243 with the contents of the stfgke registeﬂ_
15 18. As a result, when the contents of the stroke-
confirming register 15 are larger tHan those of the
stroke regisfér 18, the contents of the stroke register o
18 are replaced with fhose of'the'stroke-confifming _ \v)
register 15 as described aboﬁeﬁ'While the opening-
20 deceleration poiht and the closing-decelération point
are recalculated to produce a new opening-deceleration
point and a new closing-deceleration point which
are established in thé'opening-decéleration-pbint
sefting unit 20, and the closing~deceleration-point

25 setting unit-zoé; respectively, on the basis of which _ T



115 new decel eration points, the door 4 conducts its nornal opening/closing
operat.i bn as descri bed above. A flowchart of the above operation is shown
in Fig. 6. 5 The effect of the present invention resides in
the folfowing: In case that the door 41sravels a distance nore than the

m ni mirMloor stroke in its opening operation or closing operation at a tine
when the 10 power -supply switch 10 is turned on, the door 4 can conduct
its followi ng normal opening/closing operatin to make it unnecessary to
confirm both the opening- stop point and the closing-stop point in contrast
wi th the conventional nethod. In addition,.even when 15 a plurality of
the human- body detRewidecelematiofecpointse thoudoer & ccdiductsmbrsl circuit
11 at short- tinme intervals after the power-supply switch 10 is turned on,
it is possible thd?°‘fm\%10%¢n_i4¥1$/o¢1%ﬂ§i%€mﬁe%$£@\m apaieseyibetiahpve.
operation after a first 20 human- body detection signal [err] is inputted
to the command circuit .11. COnSEHRRETY, of hEhfreabRie ;IPerat IR skstshown

i nventi on enabl es {hﬁF loor,4 to conduct its nornal opening/closing
operation within a% o,%'t?he after the power-supply switch 10 is turned

on- This 25 5 i's the effectrgl LAgedptoPooRl Sl e ENed ¥SR LM des
in the following: |
In case that the door 4 travels a distance
more than the minimum door stboke in its opening
operation or closing operation at a time when the
10 power-supply switgh'lo is.turned on, the door 4 can
conduct its following normal opening/closing operatin
to ﬁake'it unnecessafy to confirm both the opening-
stop point and the closing-stop point in contrast
with fhe conventional method. In.agdition,,even when
15 a plurality of the humanfbddy detection signals R3
are inputted to the command circuit 11 at short-
time intervals after the power-supply switch 10 is
W »-. turned on, iﬁ!is possible that'thé door 4 conducts
| its normal opening/closing operation after a first
20 _humanjbody detectionusignal R3 is inputted to the
command circuit 11. Consequently, the method of the
preseht invention enables the door 4 to conduct its
normal opéning/closing operation within a short time
after the power-supply switch.1l0 is turﬁedﬁon. This

25 is the effect of the method of the present invention.



1 CLAI M5- 1. A nmet hod for- controlllng an automatic door system‘
in a turning-on time of its power-supply switch, wherein the inprovenent
resides in that: after said 5 power - supply switch is turned on, a _door
-~of said automatic door system conducts i 1 ow speed openi ng/ cIOS|Qg’
operation when a first human-body detection signal is |nputted to said-
automati c door system and.then, in case that said door travets a door 10
stroke nore than a predeternined m ni nrum doo | ow speed
openi ng/ cl osi ng operation, said door (4) conzilm"”mﬂ" an
openi ng/ cl osi ng operation after conpletion of *it8§ t¥awelisng=said
predeterm ned m ni mum door stroke. 2. An automatic door system

conpri si ng nmeartAfm$scontrolling the systemin a turning-on time of its
power - supply switch, including neans to cause a door of said, au onatlc door

systemto conddet its | ovd SPRIERPOIRET rRPRIRRI NS RD AIEMIER 495 r st

h - body detect | {t { t

atter 20 sg.éfeﬁrsé?%%#@%éggﬁm £t Pl o B PerEF RGP EY LS TLELRT oy
S o0 Ve 000 LS TS B i h g ol o

eni ng/ CT oS ng~ opération, to cause said

door to cqnduct %35 %@?i oggfgg9{§§0§hpgegpgﬁataoaoagtgf sanyl etion of

its travel1ng SBY ef m ned mi ni mum door st roke
automatic door systiem conducts its low-speed opening/

3

closing operation when a first human-body detection
signal 1is inputted to said automatic door system;
and then, in case that said door travels a door

10 stroke more than a predetermined minimum door gtroke
in said low-speed otening/cloéing operation, saild
door (%) conducts its uormal open;ng/clcsing operation

after completion of its traveling said predetermined

minimum door stroke.

15 2. _Aﬁ automatic door system comprieing means for controlling
the system in a turning—oﬁ time of its power-supply switch, \,j
including means to ceuse a door of seid automatic'door system to
conduct its low-speed opening/closihg cperation when a first human-
body detection signal is inputted'to sald sutomatic door system after.

20 said pouer-supply suitch is turned on, and then, in case that said

| door travels a door etroke mote-than 8 predetermipad minimum door stroke
stroke in said low-speed opening/closing operation, to cause said
docr to conduct its ncrmallopening/closing operation after completion

of its traveling said ptedetermined minimum door stroke,




