METHOD FOR CONTROLLI NG THE OPENI NG AND/ OR CLOSI NG OF A DOOR | N AN AUTOVATI C
DOOR SYSTEM BACKGROUND OF THE I NVENTION 1. Field of,the Invention: This
invention relates to a nethod for controlling the opening and/or closing of
a door in an automatic door system 2. Description of the Prior Art: In
general , automatic door systens are arranged such that a belt is wound
round a drive pulley driven by an electric notor and a driven pulley, the
bel t being connected to a door, and when the notor is driven or rotated
forwardly or reversely the belt is turned forwardly or reversely so as to.
nove the door either in the opening direction or in the closing direction
respectively. Concerning such nethods for controlling the opening and/or
closing of a door in an automatic door system a variety of nethods have €
been devel oped. FMETHORNHOR CONFROLIL NG (RHE RPENENGoANPIPOR €4:.0SINGpeni ng
and/or closing of a door _in an automatic door system as described In
Japanese Lai d- Open Pat e®¥ ApH@Qﬁnﬁﬂnﬁﬂ«ﬁugﬁﬂkﬁfg6@@93 FRETEM t he door is
caused to conduct an opening operation so as to nove it to its

openi ng-stop point after a power supply is turned on; a nenory counter

stores the pul ses generated %ﬂ@ﬂ&kddﬁbcﬁfﬁ$ﬁﬁ fﬁ@ﬁﬁ%&Bﬁ by a rotation

detector adapted to

1. Field of the Invention:

This invention relates to a method for controlling
the opening and/or closing of a door in an automatic
door system.

2. Description of the Prior Art:

In general, éutomatic door systems are arranged such
that a belt is wound round a drive pulley driven by an
electric motor and a driven pulley, the belt being
connected to a door, and when the mgtor is driven or
rotafed forwardly_or reversely the belt is turned
forwardly or reversely so as to move the door either in
the opening direction or in the closing direction -
respgctively.

Coﬁcerning such methods for controlling the opening
and/or cloéing of a door in an automatip door system, a
variety of methods have been developed.

For example, there is a method for coﬁtrolling the
opening and/or closing of a door in an automatic door
system as described in Japanese Laid-Open Patent

Application No. Sho63-66991, wherein the door is caused
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geénerate pul ses whose count is proportional to the nunber of revol utions of
the notor; subsequently the door is caused to conduct a closing operation
and the pul ses generated by the rotation detector during the closing
operation are counted by neans of a counter; the notor is stopped when the
count of the pul ses generated during the closing operation corresponds to
the count stored i-n the nmenory counter. According to such a nethod of

controlling the opening and/or closing of a door in an automatic door
system since tRec@ndustc anioPRRLRAENPPEratiry 88028 FOondRY® dd e ckémi ng

sai d door to condugt an openi ng operati on when a power ly is,turned on
and is stored PRERLOGEHAD RRARE ALEAT(Ar PAYCENEUBBYYed Ao HUTIoR (9R)
oper &ti on or eni ng operation of the _door the control .of. said_operations.
R L ontuct ad oNSAREY, driite € xed ehS hul ARec S8 PeRas 2. ARG ooy
openi ng and/ or ¢l osi i h a d ' t an
O\F/)errug. I—b\A/evgg’,e%?'nln%?r? a%g/ie&&negié ?gggg%ﬁﬁr gﬁfe?r?gg?:héatgg%rﬁangbgﬁd/ory

cl osing of a dganel el AP UKoSeOLoRHE! 28 pRbRbeLl BRad AR, Of

novement of sai oor alculated fromthe n revol utions of the

motor, 11t Beakhl des AVORiOLond "SR £hE' Alokoxt NBuBBSGIILY dihiat the

di stance of novenent of said door cal cul at ed fronlthe nu revol uti ons
of the notor d@esrNils CAUFRSP UG é¢Ondhletaat ddbsingt apeeathi ol \wriE@ the

thereof. pulses generated by the rotation detector during the
Kﬁf closing opefation are couhted by means of a counter; the
motor is stopped when the count of the pulses generated
during the closing operation corresponds to the count
s:ored in the memory counter.

According to such a-method of controlling the
opening and/or closing of a door in an automatic doox
system, since the distance of movement of said door is
measured by causing said door to conduct an opening
operation when a power supply is turned on and is stored
in a storage device, and during thé subsequent closing
operation or opening operation of the door the control
of said operations is conducted on thé basis bf the
stored distance of moveﬁent of the door, opening and/or
cloqing operation of the door can be conducted without
any overrun.

However, in the above method for controlling the
opening and/or closing of a door in an automatic door

system, since the distance of movement of said door is

calculated from the number of revolutions of the motor,
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t hus causing an overrun. Furthernore, when the door is caused to conduct an*
openi ng or closing operation, said door is noved at a high speed to a
predeterm ned position and then decel erated by applying a brake to the
notor to decelerate the sanme so as to nove said door at a | ow speed either
to its opening-stop point or to its closing-stop point, and control of the
openi ng and/.or closing of said door is.effected by using preset val ues of
accel eration and decel eration. Therefore, if the initial acceleration and

t he decelgf agh®npepenifr akippiok, t Rhalpahddid fiey e PddikiIEpective
preset values, there is the possibility that the acceleration distance and
t he decelhi#t i the dissaaneeobfs moethemt ey swdrd/ ddors calnneratted i t

i mpossi bl e.to nove the door snmoothly. To state this briefly, in the casgd

t hat the fesmsthacsunberhefsreriodgtdfonshefdddre inaranstoeex@etsi vely dué to
abnormal conditions of the reduction gear, the door-roller and the rails,
etc., or ¢mr¥%%P@a§etPh§betH@t&@éeﬁéé%§4ﬁ?1Qﬁwﬂ9?ﬁmQ4Ra¥#%R?%§'force i s
reduced due to abnormal conditions of the notor drive circuit, the

accel er at FR¥S dFQVBHBE AR OVRETYEL| er ati on distance will differ markedly

f hei i Lues, th d i wh |
through the GEBFRAD-ARES oRSH Adhd (AT AN | HpGRaIBr e (B control t he
opening apde gl 85! 89 81 kiAo GYerat IR ATa Hdod WAL at a

high speed to a predetermined position and then
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decelerated by applying a brake to the motor to ' :;
decelerate the same so as to move said door at a low

speed either to its opening-stop point or to its

closing-stop point, and control of the opening and/or

closing of said door is effected by usiné preset values

of acceleration and deceleration. Therefore, if the

initial accelération and the deceleration upon braking

of the door differ from their respectiQe preset values,

there is the possibility that the acceleration distance

and the deceleration distance of said door may vary thus o
rendering it impossible to move the door smoothly. To

state this briefly, in the case that thé resistance to

the sliding of the door increases exéessively due to

abnormal conditions of the reduction gear, the‘

door-roller and the rails, etc., or in the case that the
_accelérating force or the braking force is reduced due

to abnormal conditions of the motor drive circuit, the

acceleration distance and the decleration



The present invention has been devised in view of the above-nentioned
situation in the prior art and has as its object the provision of a nethod
for controlling the opening and/or closing of a door in an automatic door
syst em whi ch can sol ve the abieve-nentioned difficulties. To achieve the
above- mentioned object, according to the first aspect of the present
invention, there is provided a nmethod for controlling.the opening and/or

cl osi ng of a (Ds tafce Nwa koA Eife rd a@r koAl e ProMTRiNeliN T ddpe iigRs Of
causi ng said door to conduct an opening operation to its opening-stop point

by the action pfeseti waliab, ophusngndiagyalring petsidmd wiid Pass AB¥SuGAPP! y
has been turned on and the arrival of said door at its closing-stop point

has bgen confitheddoarwayeandr regderingst tdiddtEficaltr auelimgbani kle twor at
that tinme; causing the door to conduct a closing operation to its

cl osi ng- st op p%?ﬂgr%eh'hgapﬂeﬂééig r3dscdppdadaott kheomeamg- st op point and
t he opening signal is not being |n§At

travell ed by the door at that tR¥8 : :
e e and e e S ARRES Lpra R E0eL B d%%&&%%vﬁ%temerﬂéa%v%?ae of
abnor mal_condi ¢hgngublesabAcdbhba! § eeﬁatemem 138, ity 3 S50 he

and neasurlno a second di stance
OF NTION f f er ence bet ween

G.l-l -

cl osi ng-stop point

di stances is nore than a prese caus

nor nal Opeﬂinga@”géQrobject the provision of a method for controlling
5 the opening and/or closing of a door in an automatic
. door system which can solve the above-mentioned

difficulties.

To achieve the above-mentioned object, according to
the first aspect of the present invention, there is
provided a method for cont:olling the opening and/or
closing of a door in an automatic door system comprising
the steps of causing said door to conduct an opening
operation to its opening-stop point by the action of an
initial opening signal transmitted after a power supply
i,a has been turned on and the arrival of said door at its

closing-stop point has been confirmed, and measuring a
first distance travelled by the door at that tihe;
causing the door to conduct ‘a closing operation to its
closing-stop point when said door is stopped at the
opening-stop point and the opening signal is'not being
_inpuf, and measuring a second distance travelled by the

door at that time; and combuting the difference between

the-first-and second distgnces
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. closing operatlon | f sald d|fference betmeen the first and second dlstanceS‘
Is less than the preset value. By using this nethod, it can be readily
checked whether or not the belt is slipping. FuthernDre, to achieve the
above-nenti oned object, according to a second aspect of the present

I nvention, there is provided a nethod for controlling the opening and/or
closing of a door in an automatic door system wherein the opening operation

conprises t n o, d over
predeternlﬁg? éﬁkﬂéé?%ayf%e9%€€£%%90€éa%ﬁ% $f$%?£%p%ﬁ?ﬁgp§?6§

transmtte t POVRE 0, apkl val of the
door at |t%r(?:cf o@i{%%ustop p%?ﬁ?&%%ga%%&e)ﬁ%iﬁ% 6‘cé’1§£‘rﬁgﬁeaégl ying a
brake to a fasrmkl Veondi Bioh® JeCeatd dLrEbresdethetdebhictRbY rdesel eratgl
sai d door, and neasuring the initial acceleration and the decel erati on upon
braki ng of =@l semond dimitaheesais emoraushay & hpreoet tvailteavel the
remai ni ng di stance at a | ow speed to its opening-stop point; and the

cl osi ng operausing corprdeer thecendpst ofteamsinyl t dpedbng avddbese at a
hi gh speed qver a predeterm ned distance when sajd door is stopped at its
openi ng- st FP- P WREIREOD iﬁo%?i@ﬁ@%fﬁﬁreng?gh%FW?anEPebgFﬁQtlnput and

t hen appl yi hg, a brak t he doo lve t or o decel erate the sane and
t hereby de r%ﬁ%??i {kﬁﬁncﬁid{ﬁegﬁﬁ?lﬂga?h ?n???ﬁ?taXEgPération and t he
decel eration UHQY using this method, it can be readily checked

whether or not the belt is slipping. .
Futﬁermore, to achieve the above-mentioned object,
according to a second aspect of the present invention,
there is provided a method for controlling the opening
and/or closing of a door in an automatic door SYstem
wherein the opening operation comprises the steps of
causing said door to open at a high speed over é
predetermined distance by the action of an initial
opening signal .transmitted after a power supply has been
turned on and the arrival of the ddor at its
closing-stop point.has been confirmed, and then applying :;
a brake to a door drive motor to decelerate the same and
thereby decelerate said door, and measuring the initial
acceleration and the deceleration upon braking of said
door; and thereafter causing the door to travel the
remaining distance at a low speed to its opening-stop
point; and the closing operation comprises the steps of
causing the door to close at a high speed over a

predetermined distance when said dbor is stopped at its

opening-stop point and the
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br'aki ng of the door, and thereafter causing the door to travel the
remai ni ng di stance at a | ow speed to its closing-stop point; and conparing
the measured initial accelerations and the decel erati ons upon braking of
said door with a preset accelération and a preset decel eration
respectively, once the door has stopped at its closing-stop point, and

out putting a signal which %Egicat s, the occur,rence of abnormal conditions

if the differefQPHARRRIN gpal teq oty 95tdged npatye &0 YHRR i niti al

scoslerat i on 2L, e dobelel aLLoDON Il BTG LS8 U Aol gven) o
accel eration ang,d e, foceh§" geabgPaQFB&%;ga%% PUnel rZ!i‘?:.oq:oorat:rf'd %%!Jﬂﬂz# heir
g : I ngl'y the n avi ng

respective all owable ranges. ~“Accor present I nvention n he

above- menti One%ﬁ%§e%CQEB§i§ESQ%BBf ‘3.?1 £ ﬁ%%l@géi%%gcgga”t ages

and effects. 1. 'S ced fromthe difference between t ur ed

di stance of theQDeMd o fOYREEAbo2Ndahhe tHRIBATE dicsidieRy Ahd Bodt 08 NY
novenent of the door ‘whether or not the belt is slipping, and in t he

case that the hetdvées Shéppémgingngi giskaned @at iangosbryesd twondigions is

out put, and hence whether or not the belt i-s slipping can be checked

readily, and ifcld=ihptdtos poipp; ngntheompariogn tihe measantest] ifmddnial

conducting its normal opening and/or closing operattons.
accelerations and the decelerations upon braking of said
door with a'preset acceleration and a preset

&# deceleration respectively, §hce the door hﬁs stopped at

.its closing-stop point, and outputtihg a signal which
indicates the occurrence of abnormal conditions if the
difference between the measured and preset values of the
initial acceleﬁation and/or the deceleration upon
braking lies outside an allowable range. |

By this method, it caﬁ be readily detected whether
the initial acceleration and the deéeleration upon
braking of the door are within their respective

ng alipwable ranges. | _

Accordingly the present invention having the
above~-mentioned aspects incorporatéd.offers the
_undermentionéd advantages and effects. |
1. it is dedﬁcéd.frém the difference between the
measured distance\of the opening movement and the

measured distance of thé closing movement of the door

whether or not the belt is slipping, and in



2. Since the arrangenent is nmade that the door is caused to conduct a high
speed openi ng and/or closing operation over a predeterm ned di stance, the
ti me needed for said door to conduct opening and/or closing operations can
be reduced and it can be quickly checked whether or not the belt is
slipping. 3. Since a signal indicating abnormal conditions is transmtted
in the case that the initial acceleration and the decel erati on upon braking
of the door lie outside their respective greset ranges, it .. can be found

whet her t f@e fasien that the pebh ARISLARPYBEe| 8 8LEBAL oA PALSREAR D! t he
found wheRROTRL (SRR S AP G cbd OBFBSFa PG, BERESBESERRR TEnGoH roui ¢ i s
s oy sty 48, PHroefad G B, SRR5KERY rBEARTF; SAET e RRCONGUOM N0
Advant sgettat (L ¥ 08 A8 MEe TROLLODE, BCpBebehell B TP Cce ski I ed

in the ar fcobﬁaaxmm & %@ﬁﬁ@ltepshfnaohha%aggﬂsa%bpbba&a%%ﬂsbe

acconpanyi ng draw ngs, in which preferred enbodi ments i ncorporating the
principleg, gifnddiachd eseRdngonenti 08 AaGesBRAE Blievawoef igxanpl e only.

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a schematic view show ng an
appar at us datised to conduct a high speed opening and/or closing
operation.ovet a predetermined distance; the time needed
fpr gaid dodr.to conduct opening'and/or closing ;}
operations can be reduced and it can be quickly checked
whether or not the belt is slipping.
3. Since a signal indicating abnormal conditions is
transmitted in the case that the initiﬁl acceleration
and the deceleration upon braking of the door lie
outside their respectivé.preset ranges, it can be found
whether the initial acceleration and the deceleration on
braking of thg door differ from their respective preset
values. As a result, it can bé fouﬁd.whether the
reduction gear, the rail or the motor driving circuit is
in an abnormal-éonditibn, g0 that the door may be
prevented from conduéting its'normal opening and/or
closing operations in abnormal or impréper working |
conditions. | | |
The above-mentioned and other objects, aspects and
ad#antages of the presént inVentibn will become apparent
to those skiiled in the art by méking reference to the

following description and the accompanying drawings, in

which preferred embodiments incorporating the principles
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controlling the opening and/or closing of a door in an automatic door
system and controlling the opening and/or closing operations of said door
according to the present invention; Fig. 2 is an explanatory view show ng
in detail a control circuit for- use with the apparatus; Fig. 3 and 4 are

di agranms, show ng the operations of noving the door to its closing stop
point after the power supply is turned on; Ffg. 5 is a flowhart show ng

t he operations of the automatic door system Figs. 6 and 7 are dlagrans
showi ng the op&f fhreaRrpesent. oislrf@n%@an%n%hevnths wayr ofise¥ampleect er ni ne
whet her or not ahnormal conditions exist; Fig. 8 is a flowhart show ng the
oper ations for < Yérmnlng mhether or not abnormal conditions exist; and
Fig.lQ2 is a di agram show NGy e S4H 1p:18 u- ng and/ or

cl osi ng operations of the Zizimeani A=t

THE PREFERRED EMBORIENTS 4T, pgaéamt%av‘ggw@hma oW Qngsaemab%@ bel ow

by way of exanple on referenc e acconpa

shown in Fig. Lonmdalli 5§lgh &BEEh{ Y eh @/ ?ﬁ&ﬁéGMflaaagoﬁ @hlé o

pulley 2. The drive pullé€y 1 1s connetCted t ro eduction gear
el ectric notor a@tohadid /FEe BiEtds émiec&w@boiilﬁﬁgwtls@ bPéning and/or

closing operations of said door according to the present
invention;

g; "Fig. 2 is an explanatory view showing in detail a
control circuit for use with the apparatus;

Fig. 3 and 4 are diagrams, showing the operations of
moving the door to its closing stop point after the |
power supply is turned on;

Fig. 5 is a flowchart showing the operations of the
automatic dooxr system;

Figs. 6 and 7 are diagrams, showing the opening
-and/or closing operations_of the door used to determine

_ | whether or not abnormal conditions ;xist; _

W Fig. 8 is a flowchart showing the operations for
defermining whether or not abnormal conditions exist; and
Fig. 9 is a diagram showing one embodiment of the
' normal opening and/or closing operations of the

automatic door system.

‘DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described below by
way of example only with reference to the accompanying

drawings.



electric notor 6 is driven the door 4 is caused to conduct opening and/or
cl osing novenents between its closing-stop point and its openi ng-stop

poi nt. The above-nentioned notor 6 has a rotating shaft to which is
connected a pul se generator 7 adapted to ouput pul ses whose count is
proportional to the nunmber of revolutions of the notor 6. The pul ses
generated by the pul se generator 7 are rnput to a control circuit 8 which
will then output a control signal to a notor drive circuit 9 so as to
control the drawesbhéwnhinnBigs &, as hplt Beidcwouhflcttonndel dRIfer ence
nuneral 10 denotes a human-body detector unit such as, for exanple, a nmat
switch add%ﬁ%hefo1t¢%ﬂsﬂ1@r£VﬁBnﬁﬁleUy2detEbﬁléﬁiXPgE&ﬂlﬁyrﬂ]1@0 t he

control circuit 8 an |n ut theret The abgve-nenti ned ul se generat
7, for eoanprted thapug eﬁcGEgP°5§8BtgﬁaFog Fansh plasd To; Soreratg

[ I d I I wh
count .é”aI%%%#??ongfhégg?%agﬁﬁﬁsa 56 pa0s bePBnsBRE MRE SRS 6 0o the
cont 1ol Slgfblifo HotaRUES1LNBLELEn EHLNABox! 1°18 RARHSHPR, can al so be

made such not or drive Circul nsmt pul'ses whose count

5o Pechor s f8het ol Ry oF Eetollyl dageabotionipianidsnal o 000
control closing-stop point and its opening-stop point.

The above-mentioned motor 6 has a rotating shaft to
which is connected a pulse generator 7 ad;pted to ouput
pulses whose count is proportional to the number of
revolutions -0of the motor 6.

- The pulses generated by the pulse generator 7 are
input to a control circuit 8 which will then output a
control signal to a motor drive circuit 9 so as to
control the drive of the motor 6 as will be described
.later.

Reference numeral 10 denotes a human-body detector
unit such as, for example, a mat switch adapted to
transmit a human-body detection signal Ms fo the o/
control circuit 8 as an input thereto.

The above-mentioned pulse generator 7 is, for
example, a pulse encoder adapted to transmit a
discrimination signal indicating the rotational .
direction of thg_motor 5 and pulses whose count is
proportional to the number of revolutions of the motor 6

to the control circuit 8 as inputs thereto:.

Futher, the arrangement can also be made such that
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circuit 8 as inputs thereto. The above-nentioned control circuit 8
conprises, as shown in Fig. 2, an acceleration detecting circuit 11, a
speed detecting circuit 12, a counter 13 including a counter drive circuit
and a counting function part,™a clock 19, first, second, third and fourth
setting units 14, 15, 16 and 17, and a | ogical operation control circuit
18, etc. The acceleration detecting circuit 11 is adapted to detect the

accel eration of the door on the basis of a change in the_pul se intervals,
which is detectB® BPtQFndHiivRy Frenkhc?d payskxaprsphtt RBIEPScKhOPSE)i th t he

i nput pulses. In like manner, the speed detecti circuit 12 i s adapted to
de?ern?ne thatcPH@tdgﬁrBfQQEFQﬁ dc Pyt %sﬁ?@ggﬁ ?ﬁerPHBiH§§8“Pn°&he

ul se_i nt erval nd to .o ut. a signal, irndicatin at the door, _has

D oprad pur ¢ hEnd ek Bitla B Sh A0 PELSGRLRRRETPR BECPRRRARES ) 1o (e
digital figureadiaspl 'tﬁ#ggg#' | S.fAriven t smtted
blyg!t he co:Jg'ltJera P?&ga%?%g&q%dt er eo ic\%ﬁ C%Pigﬂgc?lg%‘/gtgg gggggf’gtgéc%generat ed

by the pul se genecali®’ 8/ afhahgdies dadrdegonducts its opening operation and
cl osing operation, respectively. The first, second, third and fourth

setting units 14, iIhe bbcf-mentiidhiéd codtx6l yotoest Bespapiiveby, ashi ch
w Il be described |ater, and the | ogical operation 'control circuit 18 is

adapted to conghewncami Fdg.of2,l i catcelpexrationsdebecbing! bikeudesani bed
| ater on the basis of each of the
speed detecting circuit 12, a counter 13 including a

o " counter drive circuit and a'counting function_péft, a
clock 19, first, second, third and fourth setting'units
14, 15, 16 and 17, and a logical operation control
circuit 18, etc; The acceleration detecting éircuit 11
is adapted to detect the accéleration of the door én the
basis of a change in the pulse intervals, which is
detected by comparing reference.pulses from the clock 19
with thé input pulses. In like manner, the speed
detecting circuit 12 is adaﬁted to determine that the
door 4 has stopped by obsgrving the increase in the .
pulse_inter&als and t§ output a signal indicating that

" the door has stopped. Further, the counter 13 is
adapted to substract from or add to the digital figure
displayed on it when it is driven by the output
transmitted bf the counter drive circuit thereof which
is activated'by pulses generated_by the pulse generator
7 when the door 4 conducts its opening operation and
closing operation; reépectively. The first, second,

third and fourth setting units 14, 15, 16 and 17 store
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fixed values and to transmt a variety of signals to the notor drive ‘
circuit 9. Next, one enbodi nent of the nethod for controlling the opening
and/or closing of the door will be described. 1. After the power supply is
turned on, the notor is driven so as to nove the door 4 to its closing end
position, nanely the closing-stop point. In the case that the door 4 is

cl osed when the power supply is switched on, even if the notor-is driven,
sai d door \fildedoctaluem,- . Pespddieively, dovichll willlcbecdeslctbbé@ at t he
closing-stop point and an initial opening signal is input, the door 4 is
caused to d@akhwt and oghei hegbprl eperrtion|contrehctbrcnitopnisg end
position, nanely the opening-stop point, The distance of nmovenent, the
initial ac@AARERG drP AHRPAREL deRRtEPht PhNL epbrebraReFREbPRE hBREBBr 4 durjing

t hat openin peratjon are sured and are sfored in the_|l ogical operation
control ciP%ﬂi %¥%. e%@ﬁﬁp?éii%ﬁﬁﬁ R %t%&&éﬂ at ?ﬂ%hoﬁgnFﬂﬁ-stop poi nt
and a door Qpenjn lgnal _Ls_not_being input,.the door,4 is caus to
conduct itﬁ&%i‘%‘)ﬁb%er%‘ﬁoﬁo uhEFReT r%a%?n% e?¥s°€l%§?ﬁai§tg8 gant, and
the di stangg «f,. TVANEN; L0E i §iti al accel eration and the decel eration
upon braki ng of said door durrng that operation are nmeasured and are stored

in the logical \peratdod &RBbAOhert ' SE tndBnethodNEot 86ARESL PE ngoVeENTENt Of
the door 4 during the _

the opening and/ot_cloéing of the door will be described.
1. After the power supply is turned on, the motor is
driven so as to move thé.dodr 4 tb:its closing end
position, namely thé'cloéing-étop point. In the case
that the door 4 is ciosed when the power supply is
switched on, even if the motor is driéen, said dbor will
not move. |

2. When the door 4 is detected to be at the
closing—stbp point and an initiél opéning signal is
input, the dooi 4 is caused to conduct an opening
operation.until it reaches it opening end position,
hamely the opehing-stdp point. The aistance of \J
movement, the initial acceleration and the deceleratibn

upon braking of the door 4 during that 6pening operation

are measured and are stored in the logical operatidn

control circuit 18. When the door 4 is'stopped at the
opening-stop point aﬁd a dooi opening signal is not

being input, the door 4 is caused to conduct its closing
oﬁeration until it réaches its closing-stop point, and

the distance of movement, the initial



above-nmenti oned opening operation is conpared with that during the
above-nentioned cl osing operation, and if they are equal or if the
di fference between themis within a predeterni ned all owabl e range, then it
is determined that the belt 3 is free fromslip, whilst if said difference
lies outside the allowable range, then it is determ'ned that the belt 3 is
slipping, and an alarmindicating abnornmal conditions is given, by
actuating a buzRielé¥atpahPasa €0 @PEEPELRESohOhpbhchearenal oZDB@H
conditions will be conducted. To be nore specific, if the belt 3 slips,
then the rel at iqushiquitaigeeiat hGparabion oiré enodsireasand tire stowed and
t he di stance of novenent of the door 4 will deviate froma predeterm ned
fixed_ratio, arch stherlegical wpération ¢énthel opbnengtahl/or cl osing
operations of the door 4 are controlled by neasuring the distance of
novenent of said ddthe ciistentestt movenestsofhbhe 8@9ﬁt4i duyiggothieonal to
t he nunber of revolutions of the notor 6. Therefore, as nmentioned above, it
i s determ ned @RQvRTneRtieRed HaPeBRi RY30PRTatigR; 18, CONRAFLY; I thethat | o
slipping then said belt and the driyv ulley 1,are ins ted to.fi t he
cause of the:ﬂqﬁf%ﬁﬁLtgﬁt%P°Y%ﬁﬁ??§fﬁgeéa?¥?%ﬁﬁﬂcgpgﬁggg°P0'QPFni ate the

Tator will b COMHCLED o&ihh P5-sb.ERy ChEFRFeRBRPAERSRH hel s8N 7
accel eration ang e, decg) €4gLL 2R HBE"aPi BlshBgeCOkahl, then it is

determined that the belt 3 is free from slip, whilst if

~ said difference lies outside the allowable range, then
it is determined that.the belt 3 is slipping, and an
alarm indicatin§ abnormal conditions is given, by
actuating a buzzer for example, and operations for the
case of abnormal conditions will be conducted.

To be more specific, if the belt 3 slips, then the
relationship between the number of revolutions of the
motor 6 and the distance of movement of the door 4 will
deviate from a predetermined fixed ratio, and so an

iv, " error will occur if the opening and/or closing

operations of the door 4 are controlled by measuring the
distance of movement of said door on the basis of pulses
whose count is proportional to the number of revolutions
of the motor 6. Therefore, as mentioned above, it is
determined whether or not the belt 3 is slipping, and if
the belt 3 is slipping then said belt and the drive
pulley 1 are inspected to find the cause of the slip

and, after repai#s or maintenance so as to eliminate the
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door 4 lie outside their respective preset ranges between their respective
maxi mum and m ni mum accl erations, then it is determned that the initial
accel eration and the decel erati on upon braking of the door are abnormal,
and an alarmfor abnormal conditions is given, by actuating a buzzer for
exanpl e, and operations for the case of abnormal conditions wll be
conducted. To be nore specific, the inittal acceleration and the

decel eration upon braking of the door are.determ ned by the. weight and t he
resi st ancesXip;sl| thie mgoxhal hepenibngoandyorhelestnygr operations whipghi ed to
the motor .6, and the performance of said notor, etc. If the initial
acceleraI|W#ﬂ%ﬂkbt@esﬂé%b$@rh§t%n whbbh b?aRPnQuete@he door lie outside
their respective preset ranges, then at the tinme, of pornmal opening and/Q¢

cl osi ng operat$%ﬁ&4?¥@@?NEﬁY4t%aﬁhB? PRerattansnbst khe. inpEiadore, as
tated ab det t th | | t d
the decel S?V%?%?Fwo SLE0% P ACTRLehREH ofl uedB bRl n8aad  ERBI d abnor

o1 ts norkEr” vbr .ngg%%%d$b€%f§l#§3%%%§ ExbybREABE BRBskEGe. "and' hen the
door agai rbggpgélgt O%pg PO veolggg*ﬂgﬁag éohﬁiﬁghng operatlons In the

next section, each the o ratlons o) e door
Qoerat | ONsad @ e FENI B doghied 1€ idSaeteshifed! €Rat the initial

acceleration and the deceleration upon braking of the
door are abnormal, and an alarm for abnormal conditions
ié given,'by actuating a buzzer for examplé, and
opéfations for'the case of abnormal conditions will be
conducted.

'To be more specific, the initial acceleration and
the deceleratidn upon braking of the door are determined
by the weight and éhe resistance to'siiding of the door
or by the elecﬁric current supplied to the motor 6,.and
the performance of said motor, etc. If the initial

acceleration and the deceleration upon braking of the

doo; lie outside their respective preset ranges, then at o’

the time of norﬁal opening and/or closing opérations the
door 4 cannot be moved smoothly. Therefore, as stated
above, it is determined whether or not.the'initial'
acceleration and the deceleration upon braking of the
door are abnormal,'and should abnormal conditions exist,
then the abnormality is eliminated and the door restored
to its normal working cénditibn, ény hecessary tests are

made, and then the door again conducts the normal

escribed in detail. 1.

v
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point: 1-1 After the power supply has been switched on, if 10 seconds have
passed without the | ogic operation control circuit 18 receiving human-body
detection signal Mas input, the content of the counter 13, nanmely the

di stance L of novenent of the.door 4 is conpared with a preset distance LS’
stored in the first setting unit 14. At that tinme, since the door 4 has
been kept stationary, the distance L of novenent of the door 4 is zero, and
hence [err] isogentnighand/ dd $losking Byr@ltdighs.a | ow speed cl osing signa
[err] is transmtted by the |ogical operation control circuit 18 to the
notor driving circilint thesmeixtats eidtd omt @ach icf dte/ dpaxrattidmé esf f enwar dl'y
at a | ow speed to cause the door 4 to conduct a | ow speed cl osing operation
and fgve sai d door tie idescoiksiddrsidgtaidi.nt, and the pul ses generated by
the pul se generator 7 during the | ow speed closing operation are counted by
the counter 131lso &pergtiwasufon movding fear 14 dedtshiclosirgdwber4 has
been noved. This | ow speed closing operation is diagramatically illustrated
in Fig. 3. If Boﬁﬂﬁén-body detection signal [err] is input to the |ogical
operation control, circuit 18 when the door is_.in a | ow speed closing
operation, an 35&n§\#§'e&'péﬁhﬁ POV BUPRYY haFe %ﬁ‘ﬂ&fiﬁ%ﬂ Ry st oiﬁuct ed.

When the door éeg%idge$%Q§dPi€g e | %it%usct Q'Bxeo (].iorgi’;: tor]'_oeeli'anéieéﬁ/aclzgn renge en

successi ve pul Sesinpu
' circuit 18 receiving human-body detection signal Ms as

. input, the content of the counter 13, namely the
N~ distance L of-mo#ement of the door 4 is compared with a
preset distance Ls stored in the first setting unit 14.
At that time, since the door 4 has been kept
stationary, the distance L of movement of the door 4 is

zero, and hence L_ is more than L (Ls > L).

S
Therefore, a low speed closing signal 81 is
transmitted by the logical operation control circuit 18
to the motor driving circuit 9 so that the motor 6 is
driven or rotated forwardly at a low speed to cauée the

LJ door 4 to conduct a low speed closing operation and move
said@ door to its closing~-stop point, and the pulses
generated by the pulse generator 7 during the low speed
closing operation are counted by the counter 13 so.as to
measure the distance L over which the door 4 has been
moved. This low speed closing operation is

~diagramatically illustrated in Fig. 3. If a human-body

detection signal M, is input to the ;ogical operation

control circuit 18 when the door is in a low speed
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speed detecting circuit 12 becone | onger, hence showi ng that the door 4 has
been noved to the closing-stop point. Futher, alimt switch nay al so be
used to detect that the door 4 has been noved to its closing-stop point.

1-2 When the human-body detection signal [err] is input to the |ogical
operation control circuit 18 less than 10 seconds after the power supply is
swi tched on, and al so when the human-body detection signal [err] is input
during t hec.%@iﬁgEa{:éea-‘eéohpwaﬁp%énﬁhgs bperaRebal WaRchl KR 1Ar g3et distance
[err] is conpared wth the distance L of novenent of the door 4 during the
cl osi ng opgesérOBedheacet 25 deaaniked. above; and if [err] is greater than
L [err] > L), then the logical operation control circuit 18 will transnm.t a
| ow speed openWhgnstheallober i) has rbachetioitsr cliosgng-stivpt pditk,as t o w
cause the door 4 to conduct a | ow speed openi ng operation. However, if

[err] is |the ihberkalerbptwehvnstuhoebajveapudpesatinpmtcdiat dde circuit 18
will transmt a high speed opening signal [err] to the notor driving
circuit 9 speqd deteatingt Réragudt A2: becongudPRERYepBATTE FPOWHNIDN at a

d high th th b - ti d | df di st , d
SRS et e ST, BT B e B bRl did | 09

t | d_i t tti It .15, ' t b '
preset, val e ShSLERe " A RE-3ELBhECad s S gy R

count ed bythat the door 4 has been moved to its closing-stop point.

1-2 When the human-body detection signal Ms is input

to the logical operation control circuit 18 less than 10
seconds after the power supply is switched on, and also
when the human-body detection signai Ms is input
~during the aforementioned low speed closing operation,
the preset distance Ls ig compared with the distance L
of movement of the door 4 during the closing operation
thereof as described above, and if Ls is greater than
L (L; > L), then the logical operation control
circuit 18 will transmit a low sﬁeed opening signal s2
to the motor driving circuit 9 so as to cause the door 4 QJ
to conduct a low speed opening operation. However, if

L, is less than L (Ls < L), then the logical

8
operation control circuit 18 will transmit a high speed
opening signal s3 to the motor driving circuit 9 so as
to cause the door 4 to conduct an opening operation at a
speed higher than the above-mentioned low speed for a
distance Ls - Lf, and then conduct a low speed

opening operation.
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means of the counter 13 so as to neasure the distance L over which the door

4 has been noved. \Wen the door 4 has been noved to an openi ng-stop point,
this is detected by the speed detecting circuit 12, as nentioned above,

t hus stopping the notor 6 so as to stop said door at the opening-stop

poi nt. Wien the input of the human-body detection signal [err] to the

control dlwnné }8 | S disantiEued t he operationsagiven in ltem1-1 above
are performed BHFSEREC GAREALHET 4lgr 18 RoPEEART VAL YE S5MPD IR skhen to

it | osi ng- st i he.d 4 is in thi | osi tion, th
higtgngzlEgo?’%%ﬂ%%%2%98¥%§§iﬁn§3o?gaurih; {Re a}zrgngﬁlpgnggeggehﬁgg ©

ti i : Wi t h ' ' I hat ,
e Tapr] 15 nore chahil; Enby dnBys°BpetlabT0EereEioh Ue LAdIRdAE] thd %

closing operatp@lséé Jeh8¥atBacly ERUCYGIge Gendra®d: Malkd- d&iht

then the door 1s causéd to conduCt a closing operation at a speed ﬁ?gﬁ%}
than the abovem&®@mns i 6bethbodotRtes 28ckol B8 #oSmeaeRrertHe Ldis Bdicé hEN

conduct a | ow speed closing operation until it is stopped at its
cl osi ng- st op poverr.wHbhehmbhendobro# hhe Heen doweédn L is | ess than L (L
< L) is diagramatically illustrated in Fig. 4. The above-nenti oned novenent

of the door 4 to iVhen| tBendoerod pesnbepp moved: tat @ ioperHag B voRf a

point, this is detected by the speed detecting circuit

'12, as mentioned above, thus stopping the motor 6 so as

Ky' to stop said door at the opéning-stop point. When the

input of the human-body detection signal M, to the
control circuit 18 is discontinued, the operations given
in Item 1-1 above afe performed so as to cause the doo?
4 to conduct a closing operation to its closing-stop
‘point. | _

When the door 4 is in this closing operation, the
distance L of movement of said door during the
aforementioned opening operation is. compared with the
préset distance Ls, with the result that, if Ls is
more than L (Ls > L), then said door is caused to
conduct a ciosing operation at a low speed. However, if
L, is less than L (L, < L), then the door is
qaused'to conduct a cldsing operation at a speed higher
than the above-mentioned low speed over the distance
Ls - Lg, and then conduct a low épeed closing
operation until it is stopped at its closing?stop_

point. ' The movement of the door 4 when Ls is less
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flowchart in Fig. 5. The door 4 can be noved to the cl osing-stop point
regardl ess of its, position when the power supply is turned on, and shoul d
t he door 4 have been noved in its opening direction nore than the preset

di stance L, the door 4 can conduct a high speed cl osing operation over the
di stance [err]o that the door 4 can be noved to the closing-stop point in a
short tinme and stopped there. Furthernore, the expression "detection of
abnormal condition" includes the case where the door 4 is |ocked or the
path of tilshawa (5_ obshL)utsedihgranatiishitlye ilMusitratederinit unable to
conduct opening and?or cl osing operations. |In such a case, an alarmis

gi ven by &itgiat4.ng a buzzer and the opening/cl osi ng operation of the door
is interrupted. 2. The detection _of abnormal conditions during opening 4
and/ or cl osi nfFpcrReyenmentionegoporgmentnrig theadodte 4d® ikshas reached
the cl osing-stop point after the Eomer suppli has been turned on as
describedéiﬂﬁkﬁgvﬁﬁﬁptH@iPEQFEaF opELEptsd donth® form Q% 218 receives an

LBLLLaLpS‘W@?%?i%L?ﬁ%' {8 ( nEEROPBPZa Ay bB RO g‘-tg }'E%” as’to gguse |
he d 4 d : ' [ Lo T | L
movemont o CrERactron Pt IF; S8SREATRRR, O 2RE.BreEhesy st N (b means
of the coyhidr IUppl¥ Pyl €65n88N8H7! 8HaP¥NLREA the door 4 have

been moved in its opening direction more than the preset

aCiden

i

.distance.LB,'the door 4 can conduct a high speed -&J
closing operation over the distance Ls'— Lf, so that
the door 4 can be moved to the closinérstop point in a
short time and stopped there. ”
Furthermore, the expression "detection of abnormal
cqndition“ includes the case where the door 4 is locked
or the path of the door is obstructed by an obstacle
which renders it unable to conduct opening and/or
closing operations. 1In such a case, an alarm is given
by actuating'a buzzer and the opening/closing operation -
of the door is interrupted. |
2. The detection of abnormal_condit;oné during opening
and/or closing operations. |
2-1 Upon confirming that the door 4 hgs_:éached'the
closing~-stop point after the power supply has been
turned on as described above, when the.logical operation
control circuit 18 receives ah initial door opehing
signal, the control circuit 18 will transmit a high

speed opéning signal s3 to the motor driving circuit 9

~
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pul se generator 7. \When the door 4 has been noved over the distance [err]
the | ogical operation control circuit 18 will transmt a braking signal $4
to the notor drive circuit 9 to apply a braking force to the notor 6 so
as.to decelerate the sane and thereby decel erate said door. Wen the speed
detecting circuit 12 detects that the speed of the door 4 is zero, the

| ogi cal operation control circuit 18 will output a |l ow speed opening signal
S2 to the notosodasyvitoy cause:ithed dmomss tto ceonductid Nbgh &peedanduct a | ow
speed opening operation.until it reaches the opening-stop point. The

di stance of thorepdmongreradion. L Fhestdidtamee dboof mévenenheof| bhieng- st op
point to the openin% stop point during an opening operation is neasured by
counting by meSR®Tof dife thdéntanexrion jxineasyredrby cdowyting physe
generator 7, and the djstance of the novenent i.s stored by the | ogical
operation cont FERDS; Pduithe wounteridii) dihe (Drlsef emerrked byt tBR Ao and
t he decel eratign,on braking Bng are neasured, by neans of the acceleration

detecting cir cHM-SB1 9808 EeasurBeR R 490k 4iRprPegnt ReVedgPYSE
operat|on cont il BBt WO 16 HESH OBt SN AL A 0oL et
SBT ", 21 O7% SAERTk U S el el PR, SRl ERl, ce! !
cl osi ng motor drive circuit 9 to apply a braking force to the

_ | motor 6 so as to decelerate the same and thereby

kJ: decelerate said door. When the speed detecting circuit
12 detects that the speed of the door 4 is zero, the
logical operation control circuit 18 wiil output a low
speed opening signal s2 to the motor driving circuit 9
so as to cause said door to conduct a low speed opening
operation until it reaches the opening-stop point.

The distance of the opening movement L most of the
door 4 from the closing-stop point to the opening stop
point during an opening operation is measured by
counting by means of the counter 13 the pulses generated
by the pulse generator 7, and the distance of the
movement is stored by the logical operation control
circuit 18. In'addition, the initial acceleration Amo
and the deceleration onfbraking'Bmo are measured by
means of the acceleration detecting circuit 11 and the
measured values are stored by the logical operation

control circuit 18.

When the speed detecting circuit 12 detects that the
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signal [err] to the notor drive circuit 9 so as to cause said door to
conduct a high speed closing operation. The distance L of novenent of the
door 4 during that operation is neasured by counting (by nmeans of the
counter 13) the pul ses generated by the pul se generator. Wen the door 4
has been noved over the distance [err] the |ogical operation control
circuit 18 will transmt a braking nal [err] to the notor drive circuit
9 so as te@pl ¢ haﬁrhﬁﬁﬁgsFQPE@dtéttgben@?GPiagrstDDepoﬁwtdedél@rate sai d
door. Wien_it is detected by_the speed detectln circuit 12 that the speed
of the dodio9rhgBepied ?Eﬂﬂéédiﬁonﬁﬁrbe pEelrBYFchP &her dogdeadont rol

i ving o pRtFetboosaetedL BheaRLE; 48,88, et Elfne: Ehohoihsocd o osi g
operati on 883{%oitc£ggﬁbgsahhﬁifiog ﬂs%i gigg gpgeggFitOngglfgere The

above- ment i onéd opeéni ng 0Si'n opera

| lustrategs bRafig. 6o ThE Hbtbanae ok Ligef kesgngomxe%ntc sogipst of the

door 4 from the op@ning-stop poi nt 03|ng stop pol nt "during the
closing opgsedi @Port B8 LBhELAE acafbﬁraioéea éirssﬁﬂe bperaeq@Lr ati on upon
braking Bnt are neasured and stored Tn the logi Cal  operation control
circuit 18rh&hedstanté Hebecmedeh¥nthefspredadekeadi AtrengCHhatl2 that the
door has been stopped at the closing-stop point

operation is measured by counting (by means of the

counter 13) the pulses genereted by the pulse
generator. When the door 4 has been moved over the -’
distance L, - Lg, the logical operation control

circuit 18 will transmit a braking signal S, to the

4
motor drive circuit 9 so as to apply a-praking force to
the motor 6 to thereby decelerate said goer._ When it is
detected by the speed detecting circuit 12 that the
speed of the door 4 has been reduced to zero, the
logical operation control circuit 18 will transmit a low
speed closing signal S1 to the motor driving circuit 9
80 as to cause said door to conduct a low speed closing
operation until it reaches the closing-stop point and is
stopped there._ |

The above—mentioned opening and closing operations,
are diagramatically illustrated in Fig. 6.

The_distance_ef the closing movement L mcst of the
door 4 from the openigg-stop point to the closing-stop
point during the closing operation, the initial
acceleration Amc and the deceleration upon braking Bmc

are measured
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as descrlbed above the | ogi cal operatlon control 18 will determ ne whet her

or not abnormal conditions exist. First, a conparison is made to find

whet her the measured initial accelerations Anp, Anp and the decel erations

upon braking Bno, Bnt are within the range between the nmaxi mum accl erati on
Amax and the maxi num decel erati on Bmax preset by the third setting unit 16
and the m ninum accel eration Am n and the m ni nrum decel eration Bm n preset

by the fourth £ tdteredi inléhs’ 2oRe@alv Iporaildh Bkt Ul ditdaiy 14, the
accel eration Amp, Ant or the decel ération upon braking Bno, Bnt |ie outside

thé preset range, Wihen it is detectiededbyt e apewdrdetmsvitidg | @iSowE Si2
Furthernore, the difference in distance between the openi ng novenent L nost
and the cl osi rthatovehendobrnhas beenosdppld @t thed alosinyideopnpeins
nore than a preset value L ref, then it is determ ned that abnorma
conditions exia® .desenibed| sbaweer theed adicalampeuatii aomantaek b&ist, a
buzzer is actuated to give an alarm and shoul d the human- body detectlon
signal [err] H@#%ﬁ?t?ﬁ@iEBoWthP?rc%é@Q chngrneds qaRditieere Rig g and

cl osing operations -2 The opera |ons descrlbed in lifem2-1 ab ve are
conducted in the d%%%s hat HSR made égf? her B8] i nput

Lo the | ogical SR AL T RELL i e i%%s n{o% s 9550 o ® conEUet

decelerations upon braking Bmo, Bmc are within the range
betweeﬂ the maximum accleration Amax and the maximum |
deceleratiop Bmax preset by the third setting unit 16
and the minimum acceleration Amin and the minimum
deceleration Bmin preset by the fourth setting unit 17,
respectively, with the result that, if the acceleration
Amo, Amc or the deceleratioh upon braking Bmo, Bmc lie
outside the-presét-range, then it is determined that
abnormal conditions exist. Furthermore, the difference
in distance between the opening movement L most and the
closing movement L mcst is computed, and, if this. .
{MJ difference is more than a preset value L ref, then it is
‘determined that abnormal-conditions exist. |
When it is-dete:mined,that abnormal conditions
-exist, a buzzer is actuated to give an alarm, and should
the human-body detection signal.Ms.be input the door 4
is caused to conduct low speed opening and closing
~operations. |
2-2 The operations described in Item 2-1 above are

conducted -in the case that no human-body



cI05|ng operatlon The operations that are conducted in the case that a
human- body detection signal [err] is input while the door 4 is conducting a
cl osing operation are described below. As stated in the Item2-1 above, the
door 4 is caused to conduct a high speed closing operation fromits

openi ng-stop point. \Wen the human-body detection signal [err] is input to
the | ogi cal operation control circuit 18 while the door 4 is conducting a

o gnal 51 PRERRELRREI Aty vy, TR 1, Lohtionty Herp i@ notor 6. vihen

4

the door 4cfas BeeR s shaaRede Wil U Eodx ¥ 1PV rafgqct@g,gsﬁsed door during

the cl osing operation 1's 1nput rnto ol 2ciTe the

dL o ance chasm&e%@&a@iwe W oﬂ:ér%s thenr“'éﬁ(wiﬁlvI oor 4 'S causeg’kStan&

[err] and, if L i's nmore than L

conduct a BhghcagecanaReni m@n&wmyome&wtﬂdiﬁsq'gﬁaan% [igyr] and
t hereafter conduct a | ow speed opening operation until i% reaches the

openi ng- st bpppti whilas thieo\@odyy 4 e evndbeitichkaian dliosd rid) dpdratiolovever,

in the case that L is |less than [err] [err] the door 4 is caused to conduct
a | ow speedrepdescgibedr delons until it reaches the opening-stop point, as
shown by the two-dot chain |line in Fig. 7. "Wen the door 4 has been

stopped at t he28p&tatgdsiay the Attem 2-d M’V%s thaudlarn ¢ denduct a

caused to conduct a high speed closing operation from

its opening-stop point.  When the human-body'detection -
;ignal M, is input to the logical opetétidn control
circuit 18 while the door 4 iS'conducting a low speed
closing 6peration, the control circuit 18 will transmit
a braking signal S4 to thé motor driving circuit 9 to
thereby stop the motor 6. When the door 4 has been
stopped, the distance L of movement of said door during
the closing operation is input into.fhe”control circuit
18. Next, the:distance L of movement of the door 4 is
compared with the preset distance ﬂ;, and, if L is

more than L, (L > L,), then the door 4 is caused ;;
to conduct.a high speed opening operation over the

distance Ls - Lf and thereafter cbnduct a low speed

opening operation until it reaches the opening-stop

point, as shown by the one-dot chain line in Fig. 7.

However, in the case that L is less than'Ls (L <

Ls), the door 4 is caused to conduct a low speed

opening operations until it reaches the opening-stop

point, as shown by the two-dot chain line

-



hit gh speed cl osing operation over the distance[err] [err] as nentioned
above, and thereafter conduct a | ow speed cl osing operation until it
reaches the closing-stop point. The above operations are illustrated in the
formof a flowhart in Fig; 8 After a human-body detection signal is input
to the | ogical operation control circuit 18, the door 4 is caused to
conduct a hi gh speed opening operation for a distance of [err] Lf before it
is caused to stwpFhgd Ther sffeirethe0ABOY 42 Ha@W et GHupped GitopeRat i on.
Therefore, said door is noved quickly to its opening-stop point. In the
case that therepésingrstipopaind,deaid! duiar Kisngaused pmnicendidp point if
said door is caused to conduct a high speed opening operation over a

di stance [err]hignspard gdesing epexratiar cowesudthen dldwased ppeni ng
operation, so that said door can be prevented from strikjng agal nst the

openi ng-stop pbgnks DRBEREMSS ahgveahfsidhitharanditaromonduct 8 st er ni ned
o0 deserived abotgs Ades bh MeNANLIRL 9301 e Rty dhen the door s
the i ot ance. oL PhEABTRERR BEAE R T " lmst "W ch 1o neasured at the
time of the closinghe above operations are illustrated in the form of
a flowchart in Fig: 8. |
‘ After a human-body detection signal is input to the
— logical operation control circuit 18, the door 4 is
caused to conduct a high speed opening operation for a
distance of Ls - Lf before it is caused to stop and
fhereafter conduct a low speed opening operation.
Therefore, said door is moved quickly to its
6pening-stop point.
In the case that there is a risk of the door 4
striking the opening-stop point if said door is caused
to conduct a high speed opening operation over a
&/_ distance Ls- Lf, then saia door is caused to conduct
a low speed opening operation, so that said door can be
prevented from striking against the opening-stop point.
Whether or not abnormal conditions exist is
determined as described above, and, if no abnormal
donditions exist, then the door is caused to conduct
normal opening and/or closing operations.
For example, braking points for opening and closing

operations, are set on the basis of the distance of the

closing movement L .



operation in the above-nenti oned opening and cl osi ng operation for
detecting abnormal conditions. The distance of novenent of the door 4 is
measured by counting by neans of the counter 13 the pul ses generated by the
pul se generator 7 whose count is proportional to the nunmber of revol utions
of the notor 6. Wen the di stance of novenent of the door 4 corresponds to
t he door braking point, then a braking force is applied to the notor 6 so

as to decelnmst evleich SipmeErad cat eyl md o Ahel closdingAfter that, the
door 4 is caused to conduct either an opening operation or a closing
operation tapewation inm the apevempstignediopening tand | abdsgagt op poi nt
respectively. An enbodi ment of the normal opening and/or closing operatjon
wi || now beorrmatiardtor| detefting cthnermal teorditions.As Bwewn in Fig. Q7 a

braki ng point for the_ openi nhg operatio brakedmf Ilcatlon termnating-

golap;t T 8:1 ;?fgﬁe)%qﬁ nﬁf tT}?T)%hnT%nEP% é‘?% nigs s t h ref erﬁﬁcce)pem o
s!toopallhng pd tfjiﬁ’ tslﬁ‘ég'ﬁ gfog% a'f‘?"gﬁt$ {]#1 %‘ §§s s ?nﬁféﬁe%om tion
St A ik e e ehyRg St 3?.‘%86%%5@’?%51){;?’55@%‘3%%# & on”

For i nat. ngu?&'mmﬁ&f wer&%afwgo&@eéﬁt?w . mG¥ 36 PUSIEA ERbNL for the
cI05|ng operation are set using the closing stop point as the reference.
distance of movement of the door 4 corresponds to the

door braking point, then a braking force is applied to -
the motor 6 so as to decelerate and sﬁop same and _ "
thereby stop said door. After that, the door 4 is

caused to conduct either an opening ooeration or a

closing operation to move it to its opening-stop point

or its closing-stop point respectively.

An embodiment of the normal opening and/or closing
operation will now be described below with reference to
Fig. 9.

As shown in Fig. 9, a braking point for the opening
operation, a brake application terminating point for the g;)
opening operation, and a stopping point for the openiog
operation are. set using the opening-stop point as the
reference; the stopping point for the opening operation
in this case is set at a position somewhat away from the
opening-stop point as a preliminary opening-stop point.

A braking point for the closing operation, a brake
_ app;ication terminating point for the closing operation,

and a pushing point for the closing operation are set



When hunman- body detection signal [err] input to the |ogical operation
control circuit 18, the notor 6 is driven or rotated forwardly at a high
speed so as to cause the door 4 to conduct a high speed opening operation.
When the door 4 is noved to the braking point for opening operation, the
braki ng neans is rendered operative to decelerate the notor 6 and hence
reduce the noving speed of said door. Wien the door 4 has been noved.to the

br ak | i cat t i i opigoi nt._f t .gperatjion, .th tor -6
s driven or rothpEcehs, GapRLyESEon Boinkl b BRI FHIAL (4 0 door to
conduct a !0“’SpeeﬁhQReﬁhﬂﬂnQBSHgth%%ﬁcﬁﬁ%% %Q?d#%“h‘4ﬂ§§?é“%%'éﬂxed to
the prelimnary opening-stop polnt, the notor I'S st8opp SO as to stop

sai d\goor at a §epkhi 0BpsPHRYBA! cBNRKOL" TR tORY) Nie> WL PRI §)1d O
t hereby prevent Said door from striking agai nst door-stop on the door

openi ng side. drpyedeber Fotatdelll Xodwardt yalatea hiH sfedd & dugdnedody
detection si.gnal [err] to the logical operation control circuit 18 has

ceased, the no¢aisé tReraboked toveohaurtala ahikholspEedbdpemiasgt o cause the
door 4 to conduct a high speed cl osing operation. Wen the door 4 has been
noved to the bopératipni nt when the dboxi dgispeareidorto sthe derakidgrce is
applied to the notor 6 so as to decelerate sane, and hence decelerate said
door. Wen t hepabot .flonaopenivgcoperetioniec the hnaking imaangris nati ng

point, the nmotor 6 is _driven or
rendered operative to decelerate the motor 6 and hence

\,; reduce the moving speed of said doox. When the door 4
has been moved to the brake applicatién termination
point -for the opening operation, the motor 6 is driven
or rotated forwardly at a low speed so as to cause said
door to conduct a low speed opening operation. When the
door 4 has been moved to the preliminary opening-stop
point, the motor 6 is stopped so as to stop said door at
a position somewhat away from the opening-stop poiﬁt to
thereby prevent said door from striking against hte
dqorfstop on the door opening side;

A predefermined fixed time after input of the
human-body detection.signal Ms to the logical
operation control circuit 18 has ceased, the motor 6 is
rotated reversely at a high speed s0 as to cause the
door 4 tb éonduct a high speed closing operation. When
the door 4 has ﬁeen moved to the braking point for theé
closing operation, a braking force is applied to the
motor 6 so as to decelerate same, and hence decelerate

said door. When the door 4 has reached the brake

~
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rotated reversely at a | ow speed so as to cause said door to conduct a low "

speed cl osing operation. Wien the door 4 has been noved to the pushing

poi nt for closing operation, the output torque devel oped by the notor 6 is

reduced to a very |low value, and the rotational speed of the notor 6 is

reduced to a yet | ower value so as to cause the door 4 to conduct the

closing operation at a yet |ower speed to bring the door into contact with

t he door-stop at the closing-stop point and enable the door 4 to be pushed

cont i nuousPPPAdsation fermdaating nolnt. dhe molor & de drivermeP| es

airtight sealing _material inserteq between the doar 4 and the goor stop to
n.

be conpres¥f§atsd reversedy @& 2 Jo¥ & AP A8 iy Ravamdiat I't shauld
e e BRtot AL shBR Y RSB s e S LA
present | 4BY e Mot Glid 100 ik WIGAAY bind 0 SeodledgTn 1o by
ol eps of - BB A e e Y AR e = o (e
openi ng- st gaaReledl oy al Rl vallud) iald ithe RANTIGHEA 0 Hhedd aGSN tt ed
after a power supply has been

the motor 6 is reduced to a yet lower value so as to

cause the door 4 to conduct the closing operation at a

vyet lower speed to bring the door into contact with thq. \J

'door-stop at the closing-stop point and enable fhe'door

4 to be pushed continuously against'the.door stop by a

very weak force.

This enables airtight sealing material inserted
between the door 4 and the door stop to be compressed so
as to provide a satisfactory airtight condition.

It should bg understood that the foregoing
description is merely illust¥ative of preferred
embodiments of the present inventio&,_and that the scope
of_the preéent invention is not to be limited thereto,
but is to be determined by the scope of the appended

claims.
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turned on and the arrival of said door at its cI05|ng stop has been
confirnmed, and neasuring a first distance travelled by the d

openi ng operation; causing said door to conduct a cl osi ng opﬂm“fnml“l”muﬂ"l
cl osi ng-stop point when the door is stopped at the opening-stbp point Yand *
no opening signal is being input, and neasuring a second distance travelled
by the door during said closing operation; and conputing the difference
between said fi pglpigied second-neasured di stances once the door has stopped

at the closing-3Top point, and outputting a signal indicating the

occurrence of abnormal conditions if the difference between said first and
second distances is nore than a preset value, or causing the door to

condggt its nor mal mpmemcnmﬂmrcdﬂmmwaﬂeéldﬁ&iﬁ S@h&'/@tféféﬂ'ﬁﬁ i's
| ess than the preset val ue. M S.2. A nethod for control

t he openi ng andbdr acldasimd rofam aimmmatricardm g tem syohsd $Eng | ehaeed i n
Claim1, wherein after confirmation of the arrival of said door at the

cl osi ng-stop poetepss&fd door is caused to conduct opening and/or closing
operations at a high speed over_an initial preset distance of the overal
di stance travel |l ed W‘@&IW #3did ARG ANBHEH| 3R WRRLRY cPReraion to

operations and Ehereaft conduct the %Peratlon at ‘a | ow speed.
ts opening-stop point by the action of an initial

opening signal transmitted after a power supply has been
turned on and the arrival of said door at its
closing-stop has been confirmed, and measuring a first
distance travelled by the door during said opening
operation,
causing said door to conduct a closing operation to
its closing-stop point when the door is stopped at the
opening-stop point and no opening signal is being input,
and measuring a second distance travelled by the door
during said closing operation;.and
computing the difference between said first and
A second measured distances once the door has stopped at
the closing-stop point, and outputting a signal
indicating the cccurrence of abnormal conditions if the
difference between said first and second distances is
more than a preset value, or causing the door to conduct
its normal opening and/or closing operations if said

difference is less than the preset value.
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3 A nethod for controlling the opening and/or cI05|ng of a door in an
automati c door systemas clained in claim1, wherein Sﬁmuﬁﬂﬁmﬂﬂ"ﬂml t| on
conprises the steps of causing the door to open at a a

predet erni ned di stance by the action of an initial opening si‘gndl *
transmtted after a power supply has been turned on and the arrival of the
door at its closin top point has been confirnmed, and then applying a
brake to a2doof %33@ aantraldiinmthe lapening and forralinsidel er at e

sai d door asurln the |n|t|al accel eratign and the deceleratlon upon

br aki ng of°2an 9% i ﬁ%ﬁﬁﬁqm?qlﬁiﬁiﬂﬁdtﬁ?tQ%ﬂkﬂ the

di st it t d d
Cl osi ng opEPRERGR Bdrer SEBLL "eieoag'czf e b HeRe a A
hi gh speed a8V ehe? Ry gﬁ%ﬁg@ggﬁg’&fé argca%_ Is%.sdncc%qf%m ngstopped at its

openi ng- stop point an opeti ng S|gn I nput, and then

applying a t FEES t sane and

t her eby deggﬁgrl'ﬁgtte% he ﬁgng/;]df’%ela%suiﬁ ie niti a@aagcﬁej] ration and the
decel er at i gpedROBVRAlENG Maftitde ;ﬁiféye@taﬂé@n&é B¥ el dweralf ter causing
t he door to travel the remaining distance at a | ow speed to this

cl osi ng- st apspancie, taadellledBRs Wil idodr Aurone|suial igpeniangl t he

decel erati ons upon braking of the door are conpared with a preset
accel er at i endziod almsdogy opeomitdrans and thereafter conduct the

st

operation at a low speed.

3. A methqd for controlling the opeﬁigg and/or closing
of a door inlan automatic door sfstem es claimed in
claim 1, wherein said opening operation comprises the
steps of causing the door to open at e'a.high speed over
a predetermined distance by the action of an initial
opening signai_transmitted after a power supply has been
turned on and the arrival of the door at its closing
stop point has been confirmed, and then applying a brake
to a door drive motor to decelerafe the same and thereby
decelerate said door, and measuring the initial
acceleration and the deceleration upon braking of said
door, and thereafter causing the_door to travel the
'remaining distance at a low speea to its oﬁening—stop
point; and

said closing operation comprises the steps of
causing the door to close at a high epeed.o§er a
predetermined distance when said door is stopped at its
opening-stop point and the door opening signal is not

being input, and then applying a brake to the door drive
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respectively once the door has stopped at its closing-stop point, and a |

signal indicating the occurrence of abnormal conditions is oﬂl“l”"l"“l“«ﬂllll““l |
di fference between the nmeasured and preset values of the init o
accel eration and/or the decel eration upon braking |ies outsidée afi atloWhabl e |
range.

motor to deeeié%ate the same and thereby decelerate the

door, and measuring the initial acceleration and the
ig - decele:ation upon braking of the doof at that time, and
thereafter causing the door to travel the remaining
distance at a low speed to this closing-stop point; and

the measured initial accelerations and the

decelerations upoﬁ braking of the door are compared with
a preset acceleration and a preset deceleration
respectively once the door has stopped at ifs
closing¥stop point, and a signal indicating the
occurrence of abnormal conditions is output if the
difference between the measured and preset values of the
initial acceleration and/or the deceleration upon

braking lies outside an allowable range.




