2215772 LOCK SYSTEM FOR AN AUTOVATI C DOOR BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention: The present invention relates to a | ock system5 for
an automatic door system a door nenber of which is noved so as to be opened
and cl osed by neans of an elec- tric notor, andg@?fﬁ'@%?gul arly to an

aut omati c-door | ock system which nmakes it possibl€ {0 I'oCk™a door nenber
thereof to its closed position wthout enploying any 10 detection switch
for detecting a closed position of the door nenber. Description of the
Prior Art: For exanple, as is clear froman automatic-door |ock systemg

di scl osed in Japanese Patent Publication 15 No. 62-54952, |ock systens
for | ocking the door nenbers of automatic door systens to their cl osed
positibns at ends of closbgg SYSTEsS FOR Wie AlPrMmAEI®aiGokave been wvel |
known in the prior art tor nmany years. omat i c-door | ock
system di s- 20 cl osedBACKGROUNDO\OF JHEBSENTEIGMt Publication

conpri ses: detection switc or detecting a closed position of a door
menber oF a%iééﬂoﬂﬁpﬁéﬁyiﬁiﬁgﬁﬁgﬁﬁ and a brake mechani sm for stopping
rotation of a pulley,by enerqgizing an gl ectronmpgnet el epent for attracting
the pulley to 25 %hf¥§5ﬁﬁ§ﬁQMﬁﬁkF9ﬁ£hﬂﬁ?ef%t DetQt BohOCknSyRéem

Com“yg'onakor an automatic door system a door member of which is

moved so as to be opened and closed by means of an elec-
tric motor, and more particularly to an automatic-door
lock system which makes it possible to lock a door member .(?
thereof to its closed position without employiné any
10 detection switch for detecting a closed position of the
door member.

Description of the Prior Art:

For example, as is clear from an automatic-door
lock system disclosed in Japanese Patent Publication
15 No. 62-54952, lock systems for locking the door members
of automatic door systems to their closed positions at |
ends of closing strokes of the door members have been
well known in the prior art for many years.
The conventional automatic-door lock system dis-
20 closed in the ébove Japanese Patent Publication comprises:
a detection switch for detecting a closed position of
a door member of an automatic door system; and a brage
mechanism for stopping rotation of a pulley by energizing
an electromagnet element for attracting the puiley to

5 its stationary member. In operation, in the conventional



-1 aut omati c-door | ock system the detection switch detects the cl osed
,position of the door nmenber at the end of the closing stroke of the door
Jrenber so that the el ectro- nmagnet elenent is energized through the
‘detection switch 5 so as to attract the pulley to its stationary nenber,
whereby rotation of the pulley is stopped by friction caused between the
pull ey and the stationary nenber. As a result, it is possible for the
conventional automatic-door |ock systemto |ock the door nenber to 10
its ¢tosed position. In such conventional automatic-door |ock system the
detection swtch nmust be precisely positioned so as to be actuated at the
end of §he caoetomgticrdkerolockessssempether defeadion, switich detgcdisf fi cul t
to pre- 15 cisely position the detection switch. SUMVARY OF THE

| N\VENTI ON | nthe coiesed hpogbbiendpEaibandage mgabeeneti fhen&ndo®fent i onal
aut omati c-door |ock system the present invention is nade t re ol ve such
dlsadvantageth2001°51n8 Str°k?h€FeFBPe9°PF memBRTo BPe tRY P€§€HF

inven- tion to provide an autonmati c-doqQr |ock em_whi ch nakes
possi bl e to MeERet @berent ﬁreP8r5§538I5§58“§§y' fodarechdan éﬁBFS?ing any

Get oo o0 SuL Lok 91, 485 ASELRD, By iARTcHoo T, L BhaldP i Toroer - 25
whereby rotation of the pulley 1s stopped by friction
caused between the pulley and the stationary member.
As a result, it is possible for the conventional .
automatic-door lock system to lock the door member to
10 its closed position.
In such conventional automatic-door lock system,
the detection switch must be precisely positioned so
as to be actuated at the end of the closing stroke of
the door member. However, it is very difficult to pre-
15 cisely position the detection switch.
SUMMARY OF THE INVENTION
In view of the above disadvantage inherent in
the conventional automatic-door lock system, the present
invention is made to resolve such disadvantage.
20 Therefore, it is an object of the present inven-
tion to provide an automatic-door lock system which
makes it possible to lock a door member to its closed
position without employing any detection switch for de~
tecting a closed condition of the door member.

25 The above object of the present invention is



i acconpl i shed by providing: An automatic-door |ock system conprising an
endless belt nmeans running round a driving pulley driven by an electric
. notor and a driven pulley spaced apart fromthe driving pulley, and further _
conprising: neans for issuing a pulse signal proportionate to a travel ’
speed of a door nenber; an automatic door controller which receives the
pul se signal to Judge the condition of the door nenber 10 inits
position, travel direction and travel speed on the basis of the pulse
signal, and numerically controls the electric notor; a |ock mechani sm &~or
use in | ocking the door nmenber, the | ock nmechani sm being provided wth an
el ectrp- 15accompdished dyenroviiding:s so energized as to attract the
driven pulley to its stationary nenber to make it possible to | ock up the
door nenber; and anAsal esttometgreetdoor doelc systén eomprirsipgrant éndijess
electric current to flow through the el ectromagnet 20 elenment at a tine
when t he aubeddt meagsoruadingnaymnd) @ighsiving pukley adeivencey ah t he door
menber is reduced to zero in a closing area of the door nmenber. In the
aut omat i c- d§deCtEdie PPIOImasd EhdhvereRul sk mparedapagt t fieombove
construction, accarding t% 25 t he present invention, a manual |ock
rel ease swi t8§ A5ivimg pulley, and further comprising:
means for issuing a pulse signal proportionate
to a travel speed of a door member;
an automatic door controller which receives the .;J
pulse signal to judge the condition of the door member
10 in its position, travel direction and travel speed on
the basis of the pulse signal, and numerically controls
the electric motor;
a lock mechanism for use in locking the door
member, the lock mechanism being provided with an electro-
15 magnet element which is so energized as to attract the
driven pulley to its stationary member to make it possible
to lock up the door member; and
an electromagnetic lock controller for permitting
an electric current to flow through the electromagnet
20 element at a time when the automatic door controller
judges that the travel speed of the door member is reduced
to zero in a closing area of the door member.
In the automatic-door lock system of the present
invention having the above construction, according to

25 the present invention, a manual lock release switch for



manual |y releasing a | ock copndition of the | ock nechanism may be included
in acircuit connecting the electromagnetic | ock controller with the | ock
nrechani sm Further, in the automatic-door |ock system of the present
invention, according to the present invention, the automatic door
controller may conprise a nmain control circuit provided with a door
position judging circuit, a door travel speed zero signal output circuit
and a | ocking-area signal output circuit; a door travel speed 10 cont rol
circurt; a door travel speed discrimnating cir- cuit; and a door travel
direction discrimnating circuit. Furthernore, in the automatic-door | ock
system of themgneskly releasing, aatookdcogdioibheopr ¢henllocRvmechandBmnipe
el ectromagnetic | ock controller nmay be electrically 15 connected with a
human- body detecimelwedhinsaueiraulitinaonnbotiyngethet edecsrgomagnediche

el ectromagnetic | ock control- ler when it detects a human body. Stil
further, accold¢ckgcontrodlerewibh theechocknmechanhemaut omati c- door | ock

system of the present inven- 20 tion: the electromagnetic el ement nay be
connected to a DC powBwrthercelnhihaghutpmatigodeart dogkdsystem PY- cl osed

relay contacts; a timer for controlling t heti mer contacts may be so
connect &d to tR@ PrepentriByentéons #6CRRILBALERGNR PReERBteLBYERSAR NEL

el enent in parallel ther a first switch which is closed

wth 25 t brough f
on the basis b#e au?ﬂ@aFgﬁk%ﬂ@raF88t§PSi5FgT§%ﬁ@ﬂp$Vﬁn?ﬂﬁ%nl%ﬁ%?ﬂb-area
circuit provided with a door position judging circuit,

a door travel speed zero signal output circuit and a .
locking-area signal output circuit; a door travel speed

10 control circuit; a door travel speed discriminating cir-
cuit; and a door travel direction discriminating circuit.

Furthermore, in the automatic-door lock system
of the present invention, according to the present inven-
tion, the electromagnetic lock controller may be electrically

15 connected with a human-body detector which issues a human-
body detection signal to the electromagnetic lock control-
ler when it detects a human body.

Still further, according to the present invention,
in the automatic-door lock system of the present inven-

20 tion: the electromagnetic element may be connected to a DC
power source through timer contacts and normally-closed
relay contacts; a timer for controlling the timer contacts may
be so connected to the DC power source as to be combined
with the electromagnet element in parallel therewith

-

25 through a first switch which is closed on the basis of



signal output circuit; and a relay for controlling the normally-closed
relay contacts nay be so connected to the DC power source as to be conbi ned
~with the el ectromagnet 5 el enent in parallel therewith through a second
switch which is closed on the basis or the human-body detection signal

I ssued fromthe human-body detector. Additional objects, advantages and
features of the present invention wll becone apparent fromthe de- 10
‘tailed description of the preferred enbodi ments or the present invention,
which will be made with reference to the acconpanying draw ngs. BRI EF ™.
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a block diagramview of an enbodi nent
15 o tHeeneekingranesi eignal Lssuedyfrom shet Rocgiagenreanvention;
Fig. 2 is a cross-sectional view of the |ock nmechani smof the enbodi nent of

the presentS3§RAhtPBHPYhGAHTFHLE; gand; appelay for contppdlizg $he circuit
Toventi on SIRRIFIIVES (9540 TRLSH GOnNRaPEsame feuse URGRAER B e |
el ectromag ic lock controller associated wt he. el ect romagnet el enent
25 ool et (HETEE 08P kR By PARLBPRSHALh TbenEISH ERORRNS TS, 1
In F'%‘ 1 element in parallel therewith through a second switch
| which is closed on the basis of the human-body detection
signal issued from the human-body detector.
Additional objects, advantages and features of
the present invention will become apparent from the de-

10 tailed description of the preferred embodiments of the
present invention, which will be made with reference
to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram view of an embodiment

15 of the entire automatic-~-door lock system of the present
invention;

Fig. 2 is a cross-sectional view of the lock .
mechanism of the embodiment of the present invention
shown in Fig. 1;

20 Fig. 3 is a circuit schematic of a DC brushless
motor employed in the embodiment of the present invention
shown in Fig. 1; and

Fig. 4 is a circuit diagram of the electromagnetic

lock controller associated with the electromagnet element

25 employed in the embodiment of the present invention shown



*DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Now, an enbodi nent of an

aut omati c-door | ock systemof the present invention will be described 5
“hereinbelow in detail with reference to the acconpanying draw ngs. As shown
in Fig.-1, in an automatic-door | ock system of the present invention, a
driving pulley 3 is driven by an electric nmotor such as a DC brushl ess

not or 10 1 through a speed-reduction unit 2 to drive a driven pulley 4

t hrough an endl ess belt 5 running round them A door nenber 6 is connected
to ttve endless belt 5 through a suitable coupling device 7. The driven
pulley 4 is adjacent _to a stationary nenber of a |ock mechanism8 15

which ik so %Etﬁiﬁed las to Iocks up the door nenber 5. The | ock mechani sm 8
has a construction, f AR 2. In the
construction of the Iﬁgﬁgéi 2y- mount i ng
plate 10 assumng a gufst gp- rr@BPdim&h%' ¥ sﬂvsm ﬂkahghag,%glhfl%w s fixedly

nounted on the statlo ary 2taf fonary p ate e lock nmecha-

nismB8. On thgeOi! LPYLHBUBEEOENR! IhGehBibh Livigdbe HRyaidded shafl 11 in

an ext ended portion of I S nmounte earing 12 through which the

driven pull %3% ?g[)e:_l,éw' §nr8E€‘B§§2| Mi%HpPQ"f‘b?@n@é tee tve! AReRmpaARY 1Ry i on -

6 - f the s t he ot her hand he ot her end or
drawings.

As shown in Fig. 1, in an automatic-door lock
system of the present invention, a driving pulley 3 is .
driven by an electric motor such as a DC brushless motor
10 1 through a speed-reduction unit 2 to drive a driven
pulley 4 through an endless belt 5 running round them.
A door member 6 is connected to the endless belt 5 through
a suitable coupling device 7. The driven pulley 4 is
adjacent to a stationary member of a lock mechanism 8
15 which is so actuated as to locks up the door member 5.
The lock mechanism 8 has a construction, for
example such as one illustrated in Fig. 2.
In the construction of the lock mechanism 8 shown
in Fig. 2, a pulley-mounting plate 10 assuming a substaﬁ-
20 tially inverted U-shaped form is fixedly mounted on the
stationary member or stationary plate 9 of the lock mecha-
nism 8. On this pulley-mounting plate 10 is fixedly
mounted a shaft 11 in an extended-end portion of which
is mounted a bearing 12 through which the driven pulley

25 4 is rotatably supported by the extended-end portion



base portion of the shaft 11 passes through a cylindrical collar 13 and is
threaded to forma femal e screw threadably connected with a nut 14. Wen
the nut 14 having 5 been threadably connected with the shaft 11 is

f'ast ened, An extended-end flange portion 1la of the shaft 11 abuts on a
side surface of an inner race 12a of the bearing 12. At the sane tine, the
ot her side surface of the inner race 12a or the bearing 12 abuts on an

ext ended-end sur- 10 face or the collar 13 a base-end portion of which
abuts on the pulley-nounting plate 10, so that the pulley- nounting pl ake
10 is space apart froman end surface 4a of the driven pulley 4 by a

di stange or gfpatfe [¢Hdft a1 sShownth® Stler2h h&,t@ﬁeseﬁﬁ%r[ghﬁ]ogre
sequenfially ar- 15 ranged: a cylindrical electromgnet elenent 15; a

perfo-_rate¢aﬁéﬂ§dﬂfidhfﬁrtheaﬁmaﬁtflﬂgpbsgésptﬁFSugﬂrh”gyiindIH%ahOCk
mechanism 8 is assenbl ed fromthese conpo- nents 15, I6 and 17. The plate
spring-17 i £dlidead 13 dmt hiof thiveaded sorfasm daremhatBesdriewen pul ley 4 and
20 an end surface 16a of the armature disc 16 by neans of a plurality
of screws niinneadlabiyr eionnedited vwithws aut $4.sWheadthpanutf 14maeghgot her
in a circunferential direction of the plate sprihg 17 that the driven
pul | ey54 andesgie thineadaklyiceonnected withrbheeshalonddciedfastenedyith the
screws. The armature disc 16 is urged to the -7- 1 driven pulley 4
under the i N gXfendfd-endsflange pPortiton lla of the shaft 11 abuts

on a side surface of an inner race 12a of the bearing
12. At the same time, the other side surface of the inner A d
race 12a of the bearing 12 abuts on an extended-end sur-

10 face of the collar 13 a base-end portion of which abuts
on the pulley-mounting plate 10, so that the pulley-
mounting plate 10 is space apart from an end surface
la of the driven pulley 4 by a distance or space S1 as
shown in Fig. 2. In the space S1 are sequentially ar-

15 ranged: a cylindrical electromagnet element 15; a perfo-
rated armature disc 16; and a ring-like plate spring
17. The lock mechanism 8 is assembled from these compo-
nents 15, 16 and 17. The plate spring 17 is fixed to
both of the end surface 4a of the driven pulley 4 and

20 an end surface 16a of the armature disc 16 by means of
a plurality of screws mounted therein, which screws are
so spaced apart from each other in a circumflerential
direction of the plate spring 17 that the driven pulley
4 and the armature disc 16 are alternately connected

25 with the screws. The armature disc 16 is urged to the



eéxerted by the plate spring 17 so as to be separated fromthe el ectronmagnet
el emrent 15. When the el ectromagnet elenent 15 is energized with an electric

curfent, the 5

el ectromagnet el enment 15 attracts the armature disc 16 to

it against the resilient force exerted by the plate spring 17 so that the

ot her end surface

of the armature disc 16 is brought into frictional

contact with an end surface or the el ectromagnet elenent 15 to stop the

rota- 10 ti onal

novenent of the driven pulley 4. Incidentally, the

el ect romagnet el enment 15 is fixedly nounted on the pulley-nmounting plate 10
t hrough a base plate 18. As shown in Fig. 3, the DC brushless notor 1 is
provi ded; wi t hdadvenmpuddeywinaindgr2 thend nd Luegweet iof 85 resiflilent $lortaem 22,

the armature w ndi

Qppositely di $$6E&8

ng 21 being connected with a power switch circuit 20.
f

P¥mthee PAA¢Re SIPE 1Nge|ld $Ps@emt2? bes separ@ted c- pol e

position detector 23 which issues a pul se signal P proportionate to

rotation of thAECMaghE: BLEFLEPRGRE L GLEDENS

controller 30 shown i

7 -alhen e elpgtromggnet
and |i ke data of the

door nenber ﬁe F@eea|gérégéa%éﬁigﬁégg%E3§P§§i6&%%%§&Fs§!§q%$£' phepg shownI
in Fig 1 . . . ! .

S L gl A oLl 5,05 TRl i conTe
speed -8- gbstt HEAhkRY thle" PEsh 133" ¢ 0P RO Ux et R by itheC P13t e

spring 17 so that the other end surface of the armature

disc

16 is brought into frictional contact with an end -

surface of the electromagnet element 15 to stop the rota-

10 tional movement of the driven pulley 4. Incidentally,

the electromagnet element 15 is fixedly mounted on the

pulley-mounting plate 10 through a base plate 18.

As shown in Fig. 3, the DC brushless motor 1

is provided with an armature winding 21 and a magnetic

15 field system 22, the armature winding 21 being connected

with a power switch circuit 20. Oppositely disposed from

the magnetic field system 22 is a magnetic-pole position

detector 23 which issues a pulse signal P proportionate

to rotation of the magnetic fieid system 22 to an auto-

20 matic door controller 30 shown in Fig. 1, so that a posi-

tion and like data of the door member 6 are calculated

on the basis of such pulse signal P.

As shown in Fig. 1, the automatic door controller

30 is provided with a main control circuit 31, a door

25 travel speed control circuit 32, a door travel speed



discrimnating circuit 34. In the main control circuit 31 are included: a -
door position Judging circuit 35; a door travel speed zero signal output
circuit 36 for 5 issuing a signal at a tine when the travel speed of the.
-door nmenber 6 is reduced to zero; and a | ocking-area signal output circuit *
37 for issuing a |ocking-area signal at a tinme when the door position
Judging circuit 35 Judges that the door nenber 6 enters a closing area
thereof |10 and the door travel speed zero signal output circuit 36

i ssues the signal. The pul se signal P issued fromthe DC brushl ess noter 1
I's supplied to both of the door travel speed discrimnating circuit 33 and
the door travel direction 15 discrimnating circuit 34. A human-body

det ecii on digemiminatdnge¢inaitta Jhmnd wdoarteravel airestienecting a
human body by neans of, for exanple such as a nagnetic card and |ike

speci al - puA3sse imdaad Ing sdrcpito Ihe Hurdhe main sptrolinakr®ety det ection

signal is supplied tqQ 20 the main control circuit 31 through an

el ect r omagAét BFe JAEludadoa door Pogitipn Judgingurirewdt | 32ki ng- area
signal is also supplied to such el ectromagnetic lock controller 41, the
el ect r omagfle P@rlngV 5P519 F%EP|ﬁ§5#gl;QQ&P%ﬁea Le Eu?ée RTto flow
through a Azsyane & stenpt ST AR SR o CrdiL Sided oRatne™ °
el ectromaggebreheer 6 is reduced to zero; and a locking-area
signal output circuit 37 for issuing a locking-area signal
at a time when the door position Judging circuit 35 judges
that the door member 6 enters a closing area thereof
10 and the door travel speed zero signal output circuit
36 issues the signal,.

The pulse signal P issued from the DC brushless
motor 1 is supplied to both of the door travel speed
discriminating circuit 33 and the door travel direction

15 discriminating circuit 34. A human-body detection signal
. 1s issued from a human-body detector 40 for detecting
a human body by means of, for example such as a magnetic -
card and like special-purpose means attached to the human
body. Such human—gody detection signal is subplied to
20 the main control circuit 31 through an electromagnetic
lock controller 41. At this time, when the locking-area
signal is also supplied to such electromagnetic lock
controller 41, the electromagnetic lock controller 41
permits the electric current to flow through the electro-

L

25 magnet element 15 of the lock mechanism 8 through a manual



is energized. In other words, as shown in Fig. 4, the el ectro- magnet

el ement 15 is connected to the DC power source 5 t hrough timer contacts
43a and normally-closed relay contacts 44a. The timer contacts 43a are
‘controlled by a tiner 43 which is so connected to the DC power source
through a first switch 45 as to be conmbined with the el ectromagnet el enent
15 in parallel therewith. On the 10 ot her hand, the normally-cl osed
relay contacts 44a are controlled by a relay 44 which is so connected to
the DE power source through a second switch 46 as to be com bined with the
el ectromagnet elenent 15 in parallel there- with. The first switch 45 is

closed qn thadedsirelefaddewitch 4DEO Nthat ethe | died trramaie £ rerendet

| ocki ng=area signal output circuit 37, while the second switch 46 is cl osed
on t he basi s isf eneegizedn- body detection signal issued fromthe human-body
detector 40. Now, operation of the automatic-door l-ock system 20 of the
present invention w IIn pdhessoransis, as ahawl o i Biglethi | thevelkee treo-

human- body detection signal is issued fromthe human-body detector 40 so as
to be suppli a@gnet: iedement ddnhtisoicannected o (el RoReR| $RYFAagnet i ¢
25 | ock controller 41, the main contro] circuif 31 issuyes - 10 - 1

both of 5a hi FRCO¥ER WhMATaICqTERq Sy ftPa: PREHIPRAGHEY - ¢osed relay

contacts 44a. The timer contacts U3a are controlled by
a timer 43 which is so connected to the DC power source
- through a first switch 45 as to be combined with the
electromagnet element 15 in parallel therewith. On the
10 other hand, the normally-closed relay contacts 4l4a are
controlled by a relay 44 which is so connected to the
DC power source through a second switch 46 as to be com-
bined with the electromagnet element 15 in parallel there-
with. The first switch 45 is closed on the basis of the
15 locking-area signal issued from the locking-area signal
output circuit 37, while the second switch 46 is closed
on the basis of the human-body detection signal issued
from the human-body detector 40.
Now, operation of the automatic-door lock system
20 of the present invention will be described hereinbelow
in detail.
When the human-body detection signal is issued
from the human-body detector 40 so as to be supplied
to the main control circuit 31 through the electromagnetic

25 lock controller 41, the main control circuit 31 issues

- 10 -



to the door travel speed control circuit 32 which in turn controls the DC
brushl ess notor 1 so that the notor 1 is rotated at a high speed in the

. pormal direction 5 t hereof , whereby the door nenber is noved so as to be
opened. At this tine, the second switch 46 is closed on the basis of the :
human- body detection signal so that the relay 44 is energized to open the
normal | y-cl osed 10 contacts 44a. As a result, the el ectromgnet el enent
15 is de-energized to release the | ocking condition of the | ock mechani sm 8
so that the driven pulley 4 is al- lowed to rotate. At the sane tine, the
DC brushl ess notor 1 issues 15 the pul se signal P to the door travel

speed di scrpgtRabrng ﬁ&kﬁUEP_e%% 53gn@al gddnquﬁ éﬁ’e"ﬁ’%i G.of the door

menber~ 6. A signal repréesenting the thusfcal culated travel speed of the

door nmenbert§ thei 858pdthaOENLL BPedA0kontdval A tdiFLHEJHIIMY Circuit
33 to the main control cir- 20 cuit 31. On the other hand, the pul se
signal P issuefl éoaordbles BRebDCsbrashlesisomolors 1alsw g i ngxdhe door

travel direction discrimnating circuit 34 to deci de whet her the door
menber 6 entels rosatpdnamgaahdghoispeted: Her tite erirensd tdiredtiomg area, so
that the door 25 travel direction discrimnating circuit 34 issues an -
11 - 5 opebhepegfgnuheredy Ahel doiorg mempest is moved smias contbel
opened.
At this time, the second switch 46 is closed
on the basis of the human-body detection signal so that . S
the relay 44 is energized to open the normally-closed
10 contacts U4l4a. As a result, the electromagnet element
15 is.de-energized to release the locking condition of
the lock mechanism 8 so that the driven pulley 4 is al-
lowed to rotate.
At the same timé, the DC brushless motor 1 issues
15 the pulse signal P to the door travel speed discriminating
circuit 33 for calculating a travel speed of the door
member 6. A signal representing the thus calculated travel
speed of the door member 6 is issued from the door travel
speed discriminating circuit 33 to the main control cir-
20 cuit 31.-0n the other hand, the pulse signal P issued
from the DC brushless motor 1 is also supplied to the
door travel direction discriminating circuit 34 to dgcide
whether the door member 6 enters its opening area or

whether it enters the closing area, so that the door

25 travel direction discriminating circuit 34 issues an

- 11 -



-circuit 31, and al so issues another pulse signal [err] for count use to the
main control circuit 31 to enable the door position judging circuit 35 of
.the main control 5 circuit 31 to judge a position of the door nenber 6.
"The door position judging circuit 35 issues a signal to the | ocking-area
signal output circuit 37 at a tinme when the door nenber 6 enters the
closing area in its closing operation. |In opening/closing operation,
openi~pg 10 strokes and cl osing strokes of the door nenmber 6 are neasured
to stere the | ongest stroke thereof in a suitable nenory of the door nenber
6 so that a decel eration posi- tion of the door nenber 6 and the closing
area or it he opedinge sjgded: Riam & edmscing sianal |brgesthetmake castrol
When the door menber 6 reaches the thus preset decel eration 03|t|on t he
mai n control cdreaditt 331 ansdiadse HsAvafy anqihar mukse (kermbrPi rB9RI speed
control circuit 32 to bragﬁ1the DC brushl ess notor 1 so as to nove the door

menber 6 at &Mk d5Cedo GR& MAIR KA Ry CHFULL \HentQ IRAIRYF WR%ber 6
o 1 R SRRV TR G B e i, B S . 1o
LD 909 o LR o el e SR PRI 652 oL
member 6 1S FhleoWdle! QoBAIdHY udging eirdutt 39 tdAUESRELLGRENT NG MOLT o
to the locking-area signal output circuit 37 at a time
when the door member 6 enters the closing area in its
closing operation. In opening/closing operation, opening
10 strokes and closing strokes of the door member 6 are
measured to store the longest stroke thereof in a suitable
memory of the door member 6 so that a deceleration posi-
tion of the door member 6 and the closing area of the
saﬁe are preset with respect to such longest stroke.
15 When the door member 6 reaches the thus preset
deceleration position, the main control circuit 31 issues
a braking signal BK to the door travel speed control
circuit 32 to brake the DC brushless motor 1 so as to
move the door member 6 at a low speed. On the other hand,
20 when the door member 6 stops its high-speed travel, the
main control circuit 31 issues a normal-rotation (opening
operation) .signal R2 and a low-speed signal vL to the
door travel speed control circuit 32 to cause the DC
brushless motor 1 to rotate at a low speed in its normal

25 direction so that the door member 6 is allowed to continue
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the predeterm ned opening stroke of the door menmber 6. After the |apse of a -
predeterm ned period of tinme after the door nenber 6 stops, the main
control 5 circuit 31 issues a reverse-rotation (closing operation)
signal [err] and a high-speed signal VHto the door travel speed control
circuit 32 to cause the DC brushless notor 1 to rotate at a high speed in
its reverse direction so that the door nenber 6 is allowed to start its
hi gh- 10 speed cl osi ng operation. Wen the door nmenber 6 reaches the-
decel eration position thereof, the main control circuit 31 sequentially-
I ssues the braking signal BK, the | ow speed signal VL and the

rever se-rot itgobowrgpekd| epehihg mod iGPOWHICH eaes atsRELRP B O
circuit 32 to brake the DC brushless nmotor 1 so as to stop the door nenber

6 at the enthefprédeteominedgopendhng isheokel ofAttHehidodr Nembérens f he door
menber 6 enters its closing area corresponding to the |ongest stroke preset
20 in the openi Aftepethei dapsle ©ife ad prededrarinied tper abrofposi ti on
judging circuit 35 issues a signal to the | ocking-area signal output
circuit 37.tbmetaEterh&hendnor weaberhé stops, ffecdedn tdontitak nenber 6
I's reduced to zero, the door travel speed zero signal output circuit 25

36 i s$ues acireyliti dhaflssyesna reversg-rodatdioghdiclnaing operation) rcuit

37. Consequent | on r.eceipt of these two _Sig-
q sfgngl Hg and a hqgh-speed signal d% to the door travel

speed control circuit 32 to cause the DC brushless motor
1 to rotate at a high speed in its reverse direction o/
so that the door member 6 is allowed to start its high-

10 speed closing operation.

When the door member 6 reaches the deceleration
position thereof, the main control circuit 31 sequentially
issues the braking signal BK, the low-speed signal VL
and the reverse-rotation signal R3 to the door travel

15 speed control circuit 32 to brake the DC brushless motor
1 so as to stop the door member 6 at the end of the clos-
ing stroke thereof.

At this time, when the door member 6 enters its
closing area corresponding to the iongest stroke preset

20 in the opening operation of the door member 6, the door
position judging circuit 35 issues a signal to the
locking-area signal output circuit 37. On the other hand,
when the travel speed of the door member 6 is reduced
to zero, the door travel speed zero signal output circuit

25 36 issues a zero signal to the locking-area signal output
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"nal s, the | ocking-area signal output circuit 37 judges that the door nenber
6 reaches the end of the closing stroke thereof, and issues the
locking-area signal to 5 the el ectromagnetic | ock controller 41 so that
‘thd first switch 45 is closed to actuate the tiner 43 which controls the
timer contacts 43a so as to be closed after the | apse of a preset period of
time. At this time, since the human-body detection 10 signal is not
supplied to the el ectronmagnetic |lock con- troller 41 so that the second
switth 46 remains off to de-energize the relay 44 so as to allow the
normal I y- closed relay contacts 44a to close, the el ectromagnet el enent 15
i s energi zed cdincuitthdTel demdenuantlant uporreceipepof hthésektwechibgr sm 8
inits locking condition so that the driven pulley 4 stops its rotation.

| nci dent al | y padss it Hihe tligpkingranes flgnakloutput ckrewit t 3h Jxdgesmi ns on.
As descri bed above, when the door nber 6 reaches 20 t he end of the

cl osing st rol&?aénd:hﬁ Apon mambery® reaches the AntPhthecosinge, the

| ock mechanism 8.is | ocke Under, such ci.rcumstances, when, t he, hunman- body

detection si §t&okes thennaleq and ifsuasths N&-4rR& %W?Jol?‘ér 41, the
| Gokt P9eon o ol SR AT SR P 41 ' BREE che Hasar |7
switch 45 is closed to actuate the timer 43 which controls
the timer contacts 43a so as to be closed after the lapse
of a preset period of time.
At this time, since the human-body detection
10 signal is not supplied to the electromagnetic lock con-
troller 41 so that the second switch 46 remains off to
de-energize the relay 44 so as to allow the normally-
closed relay contacts 44a to close, the electromagnet
elément 15 is energized with the electric current to
15 keep the lock mechanism 8 in its locking condition so
that the driven pulley 4 stops its rotation.
Incidentally, at this time, the manual lock re-
lease switch 42 remains on.
As described above, wheﬁ the door member 6 reaches
20 the end of the closing stroke and stays there for a prede-
termined period of time, the lock mechanism 8 is locked.
Under such circumstances, when the human-body detection
signal is supplied to the electromagnetic lock controller
41, the locking condition of the lock mechanism 8 is

25 released. -
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each time the door nenber 6 stops at the end of the clos- ing stroke
thereof, the el ectronagnet elenent 15 is ener- gized to |ock the | ock
mechani sm 8 the | ocking condition of which is rel eased when the

el ectromagnet el enment 15 is de-energi zed. Consequently, in the daytinme in
which it is not required to | ock up the door nenber 6, the user may turns
off the manual |ock release switch 42 so as to de-energize the

el ectromagnet elenent 15. On 10 t he ot her hand, at night through whtch
it isrequired to lock up the door nenber 6, the user may turns on the™~
manual | ock release swtch 42 so as to energi ze the el ec- tromagnet el enent
15. I m the enbodi meAn afiditdonyt dmathe- dabovel-menti®ned peranian t he
present invention having the above construc- tion, the el ectronagnet

el ement 15 ea8cBnbifezEhet dopscrempernd BsoRsnBthimes el afoidherclds- i s
al so possible to | ock ugsthe | ock mechani sm 8 when _t he el ectronagnet

el enent 15.1B8q8tBAKEgtRgReCfr fbEcgdgcfropggnet element |45 dgignenr in

t he above enbodi ngnt _of the pre- sent invention, the | ongest stroke of the
door nenberggzﬁﬂgg?h%°ﬁ5sFﬁFo oGk mrghantsms 8, the: diacking FBWiHOmasi s of

e, Pl o, b 8ahs bEo4BC pLS g MA°pREL AR bS58 MRl SRS 0T ol 70
in place of 5 48 anergi8aCcBhYsRLER 1! Th tne' RAATIPL B
it is not required to lock up the door member 6, the
user may turns off the manual lock release switch 42 v
so as to de-energize the electromagnet element 15. On
10 the other hand, at night through which it is required
to lock up the door member 6, the user may turns on the
manual lock release switch 42 so as to energize the elec-
tromagnet element 15.
In the embodiment of the automatic-door lock
15 system of the present invention having the above construc-
tion, the electromagnet element 15 is energized to lock
up the lock mechanism 8. However, it is also possible
to lock up the lock mechanism 8 when the electromagnet
element 15 1is de-energized, if necessary.
20 In addition, in the above embodiment of the pre-
sent invention, the longest stroke of the door member
6 and the position of the same 6 are éalculated on the
basis of the pulse signal issued from the DC brushless

motor 1. However, according to the present invention,

25 it is also possible to employ an AC motor in place of
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*wth an encorder for issuing a pulse signal on the basis of which the
position of the door nenber 6 is calculated. In addition, according to the
.pdesent invention, it is 5 al so possible that the endless belt 5 is of a
"toot hed-type the concave-convex portions of which enable a detec- tor to

I ssue pul se signals corresponding to such concave- convex portions of the
belt, the pulse signals being enployed in calculation of the position of

t he door nenber 10 6. In summary, according to the present invention, a
suitabl e means for issuing the pul se signal proportion- ate to the travel
speed of the door nmenber .is provided in_ the automatic-door |ock system of

the present FtHSeRC PEushlesgnmotQs lon thee AGaflofast bain® mAnneatethal the
posTL 100 O HBndSg! eEBiGs, KB, MRt ne BT, S i e e 0 02 2
aut omet ¢ doge ERRLROLES' sl ISE ORI il ¥ el HlR Al 5o
sutomt I c.togh RS TUR RLAUR 36 el et g Lound o
fromsald drigyicRopBekitye 2Adtl $heN@ndd¥BY 6¥1W'5 is of a toothed

type the concave-convex portions of which enable a detec-

tor to issue pulse signals corresponding to such concave-

convex portions of the belt, the pulse signals being

employed in calculation of the position of the door member
10 6.

In summary, according to the present invention,

a suitable means for issuing the pulse signal proportion-

ate to the travel speed of the door member is provided

in the automatic-door lock system of the present inven-
15 tion, and, on the basis of such pulse signal the position

of the door member, the travel direction of the same

and like data are calculated so as to-numerically control

the door member through the automatic door controller

of the automatic-door lock system of the present inven-

20 tion. -
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5 means for issuing a pul se signal proportionate to a trave
speed of a door nenber; an automatic door controller which receives said
pul se signal to judge the condition or—said door menber in its position,
travel direction and travel speed the basis or said pulse signal,
and nunerically controls said ele i I rull ’u k mechani sm For use in
| ocki ng said door nenber, said Io provided with an el ec-
tromagnet el enent which is so energi zed as to attract 15 said driven ~
pul ley to iGl@imsuti onary nmenber to nmake it possible to lock up said dosts
menber; and an el ectromagnetic | ock controller for permtting an electric
current to flow through said el ectronagnet element at a tinme when said
automati ¢ door controller 20 judges that said travel speed of said door
menber is rkduced t6“ZGPBOWﬁtéCCFlé@F‘néO&#‘e&Y@ﬂ%l@mﬂbb?lnﬁlafbeﬂndkss

The aut omatj c-door | ock ﬁéitentas set forth in claim1, wherein: a nmanual

| ock rel easReLhiPEANS GFURBANE FOURS| 8a&rivipg pulley; drivem by gn 11111111

C di,tion of .said | oc nechanlsntls i ncl uded

L
in a circui?l%%ﬁﬁﬁﬁt?%boga eFegFFHﬁEgP@QQE Y SPBcESH@RARt T80y t h sai d

ock rrechanég:[% driving pulley, and further comprising:
S means for issuing a pulse signal proportionate
to a travel speed of a door member;

an automatic door controller which receives said v
pulse signal to judge the condition of said door member
in its position, travel direction and travel speed on

10 the basis of said pulse signal, and numerically controls
saild electric motor;

a lock mechanism for use in locking said door
member, said lock mechanism being provided with an elec-
tromagnet element which is so energized as to attract

15 said driven pulley to its stationary member to make it
possible to lock up said door member; and

an electromagnetic lock controller for permitting
an electric current to flbw through said electromagnet
element at a time when said automatic door controller

20 judges that said travel speed of said door member is
reduced to zero in a closing area of said door member.
2. The automatic-door lock system as set forth in
claim 1, wherein:

a manual lock release switch for manually releas-
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3. . The automatic-door |ock systemas set forth in claiml1l or 2,
wherein: said automatic door controller conprises: a main control circuit

,prfovi ded with a door position Judging circuit, a d I ero
signal output circuit and a | ocking-area signal ouﬂﬂﬂ!ﬂﬂ@ﬁj |mni§ F
i

travel 10 speed control circuit; a door travel

circuit; and a door travel direction discrimnating cir- cuit. 4.

or
ng
The

aut omat i c-door |ock systemas set forth in claiml, 2 or 3, wherein: 15
sai &€l ectronmagnetic | ock controller is electri- cally connected with a

human- body d?bgckoio\é’ﬂi CRndITYSH WAy éit%ék(\:kt gr%a&ﬁédﬂ?n S{d)

unen bod

electrokagne ock controller when i1t d

SfA%f.@décf"i dThe

aut omat i c-dogh 0K rRYT 1t RoRh et g0 el d 21 trondRhd¥ £E B St Bl -

wherein: said electromagnetic el enent 1s connecte 0 a

power source

t hrough ti men epoRidet 3a3@d 10k Helcvardls@gbed relay contacts; a tinmer for
controlling said tinmer contacts is so connected to said DC power source as
to 25 be gqQmbi ned Thet Autama tdlcedooragrey s3isvEias sePartddel in 18 -
111111121121111211211112111 therewith through a first switch which is closed

on the dasi scabimal dd 8clkuhegeimea signal issued fromsaid

said automatic door controller comprises: a main

control circuit provided with a door position judging

circuit, a door travel speed zero signal output circuit

and a locking-area signal output circuit; a door travel

10 speed control circuit; a door travel speed discriminating

circuit; and a door travel direction discriminating cir-

cuit.

4, The automatic~-door lock system as set forth in

claim 1, 2 or 3, wherein:

15 said electromagnetic lock controller is electri-

cally connected with a human-body detector which issues

a human-body detection signal to said electromagnetic

~ lock controller when it detects a human body.
5. The automatic-door lock system as set forth in
20 any preceding claim, wherein:

said electromagnetic element is connected to

a DC power source through timer contacts and normally-

closed relay contacts; a timer for controlling said timer

contacts is so connected to said DC power source as to

25 be combined with said electromagnet element in parallel



| ocki ng-area signal output circuit; and a relay for con- trolling said
‘normal | y-cl osed relay contacts is so con- 5 nected to said DC power
source as to be conbined with said el ectromagnet el enent in parallel

therewith through a second switch which is Closﬁﬁ“iﬁ“i;e basis of said

humen-body detection signal issued ”ﬂ!llllﬂllllllll.

1 therewith through a first switch which is closed on the-
basis of said locking-area signal issued from said
locking-area signal output circuit; and a relay for con-
trolling said normally-closed relay contacts is so con-

5 nected to said DC power source as to be combined with
sald electromagnet element in parallel therewith through
a second switch which is closed on the basis of said
human-body detection signal issued from said human-body

detector.
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