-1- 2177792 APPARATUS FOR DETECTI NG DOOR MOVEMENT DATA I N AN
AUTOVATI C DOOR SYSTEM The present invention relates to an apparatus for
detectirg door novenent dat @ which are necessary for auto- ally .
control I'i ng openi ng and cl osing operations 4of a door in an@aiﬂiﬁ?g door
system swgh as, for exanple, a decelera- tlon start position where a door
begins to be operated for opening or closing at a | ow speed, a stop
position where the door is stopped, and a noving speed of the door, etc. 10
There has heretof ore been known an automati ¢ door systemin which sensors

such as pairs of a nagngbeARhd Uk BiEdrAIE HHGROIEFEMENE fiRfh and a

door frane, respectivel SO tat—a ¢ _ a stop
position may be detected by neary @iy tEg@%%ﬁ&Réé;STEM However,
such type of known automatic do : a novi ng speed

of a door.,  especially a noving speed within a decel eration region, and
collision of the door against a human body within the decel eration region.
-2- According to the present invention, there is provided
an apparatus for detecting door novenment data in an automatic door system
conprising a door franme in which a slide door is provided so as to be noved
freely in the opening 5 and closing directions, an opening-direction
sensor and a closing direction sensor disposed on a horizontal nmenber of

t he

The present invention relateésio an apparatus for
- detecting door movement data, which are necessary for auto-
\—/ -5-_.matically controlling opening and closing operations of a door
in  an automatic door system, such as, for example, a decelera-
tion start positiqn'where a door begins to be operéted for
opening or closing at a low speed, a stop position where the

door is stopped, and a moving speed of the door, etc.

16 There has heretofore been known an automatic door
system in which sensors such as pairs of a magnet and a lead
switch are disposed on a dobr and a door frame, respectively, so

w that a deceleration start.position and a stop position may be
detected by means of these sensors.

15 _ .Howevér, such type of known automatic door systems
failed to detect. a moving speed of a door, especially a moving
speed within a deceleration region, atid collision of the door

against a human body within the deceleration region.



door frame, a dog having a predetermi ned hori zont al Iength and di sposed on
the door, said dog including a plurality of actuat- ing portions adapted to
turn ON or OFF the opening-direction and 10 closing-direction sensor's and
di sposed on the dog at a pre- deterntngd space interval 4n the |ongitudina
direction thereof. In a preferred enbodi nrent of the present inventi#n,

ow ng to the above-featured construction of the apparatus for detecting
door novenent data in an automatic door system when the slide door 15 is
noved in the opening direction or in the closing direction, the

openi ng-direction sensor or the closing-direction sensor, respectively, can
be turned ON and OFF repeatedly by the plurality of actuating portions

el ectric signal sSAgEREAANEIEY the turni ng ON &heRl BEFesent: Aavepddiong- 20

di rection sensor or the closing-direction sensor, respectively, enables
door rhRIRNS RYQVided a8 apPparatys i dataqting; deer mavement &aita on,
and a door noving speeq, etc., to be detected. The invention will be

descr iiﬂb(f‘b))a'ﬁ\ﬁ@’gﬂ‘fﬁxgﬂﬁire§y\ﬁtﬁﬁ'r SOMRHi&ing 2 @%Ecgﬁ_ﬁﬂﬁyliﬁgwm fgs,

i n whi | ke references,.r.efer to |ike parts unlegss stated, otherw se,” and
1 whiside ‘odz £ REGYIAEA 5. As, Y HEG el FiRr by WA nbhR RS of a
dog and ppeni ng-di cecti and ¢l osi ng-.diregctio ensors; Fig. .2 is a
sghemﬁﬂ43éihﬁéh%ié§FB?ggﬁ“§utSﬁaPﬁéaﬁﬂﬂfa%ﬁﬁégié&c%?ﬁ?ﬂﬁ gﬁdoﬁe preferred
e”bOdHT3HiA§ éigééﬁfsﬁngegsor'a&%%géga.on a horizontal member of the

door frame, a dog having a predetermined horizontal length and _
disposed on the door, said dog including a plurality of actuat- \~J
ing portions_aﬁapted to turn ON or OFF the opening-direction and

10 .ciosing-direction sensors and disposed on the dog at a pre-
determined space interval in the longitudinal direction thereof.

In a preferred embodiment of the present invention, owing to tHe
above~-featured construction of the apparatus for detecting door
movement data in an automatic door system, when the slide door

15 is moved in the opening direction or in_thé-closiég direction,
the opening-direction sensor or the cloéing-direction sensor,
respectively, can be turned ON and OFF repeatedly by the \~/
plurality of actuating portions - electric
signals generated by the turning ON ‘and -OFF of the opening-

20 direction sensor or the closing-direction sensor, respectively,
enables door movement data such as a deceleration start
position, a stop position, and a door moving.speed, etc., to be
detected.

The invention will be described by way of examples with rsference
to the accompanying drawings, in which like references refer to like parts unless

stated otherwise, and in which:-



Fig. 3is acircuit diagramof a deceleration start position detection
circuit; Fig. 4is a front view of a slide door at a deceleration start
p05|t|on 10 Fig. 5is an operation timng chart of the circuit
in F|g 3; -Fig. 6 is.a circuit diagramef3a stop position detector circuit;
Fig. 7 is%&n operation timng chart of the circuit in 15 Fig. 6; Fig. 8 is
a front view of a slide door at a stop position; Fig. 9 is a circuit

di agram of a speed detector circuit; 20 Fig. 10 is an operation
timng chart of the circuit in Fig. 9; Figs. 11A and 11B are schematic

f ' f ' d f

embodi rent of t he T EsehtT it e@gf%ﬁgeg,gsgr%g HRaP13 '8 s Hoaee
f t t A ;

< a por spatt A Bo é‘?fdof‘ﬂfe AP R k" gl #%?é#?ﬁlsrﬁieﬁﬁ%ﬁ

and Fig. 14 is a per t 176 1 g6 HeaEil! Erbhk! Uiéweﬁﬁogn”%td?{aéz.@ door

present invention. An automatic door system according to one preferred
system accordlng to one preferred embodiment of the present

-5 invention;
Fig. 3 is a circuit diagram of a deceleration start
position detection circuit;
Fig. 4 is a front view of a slide door at a
deceleration start position;
10 | Fig. 5 is an operation timing chart of the circuit in |
Fig. 3; |
Fig. 6 is a circuit diagram of a stop position
detector citcuit;
Fig. 7 is an operation timing chart of the circuit in
15 Fig. 6;

.Fig. 8 is a front view of a slide door at a stop

position;
L/ Fig. 9 is a circuit diagram of a speed detector
circuit:;
20 Fig. 10 is an operation timing chart of the circuit in
Fig. 9; |

Figs. 11A and 11B are schematic front views of an

_ automatic door system according to another preferred embodiment



enbodi nent of the present invention is showm in Fig. 2 in a 10 schematic
front view, in which a belt 3 is wound around a driving pulley 1 whi,ch is
rotated in forward and reverse directions by a notor Mand a driven pulley
2, a door 4 is connected to this beFt43, so that the door 4 can be:noved by
the notor Min the opening and closing directions within a door 15¢frame 5.
The above-nentioned driving pulley 1, driven pulley 2 and belt 3 are

di sposgd, on a _transom form,ng the door frame 5 or on a horizontal nenber 6

brSEnbh Inyentsgh

of an® RePESSER ent3An i Hunted to the transom and al so on the

respective sideg,int openy irection, and in the closing diregtion of
this horizontal§ﬁgﬁbea%foqﬁaﬁi?éhiﬁﬁcﬁ%P%ﬁPiﬁ%ﬁYhﬁ*ﬁV?eefi8He§éﬁ§8ﬂs7 and
a closgn [ ' nsSQr n nt 0 d of the door 4 is provided
a dodgg.gﬁg éﬁ%&ggﬂﬁ%%iégqﬁ%t#h;hﬁkﬁﬂtE?%i$%§t?§%’sensor 7 conprises first
and second phot | eqlqar isG SWM : 15 25.congi sking, respectiyely,

of a first Iigh?lgéuggel O%a(f€§§§%€}@%ﬂ%#-vt?ﬁn%i@?%#hﬁg ﬁﬂgogFmﬁngecond
| sghtogoghéeplds@alt Inven®idn; JHpto-transistor 13. In like manner, the
closing-direction sensor 8 conprises third and fourth photo-electric

switches 20 andpgd,CQ@siist ianq:ez@&é@@ﬂe/e&yew%faat&iﬂl'ggbgﬁgeurce 16 and

a third photo-transistor 18 and of a fourth |ight source 5 a fourth
phot ceibé@Emeh €' 0 £9the preseniP adiveriéishown in Fig. 1, the first and

second |ight sources 10 and 11 are nounted on a horizontal nenber 6 on one
side of the door 4, in a vertically spaced-apart
An automatic door system according to one preferred LJ
embodiment of the present invention is shown in Fig. 2 in a:.
10 schematic front view, in which a belt 3 is wound around a
driving pulley 1 which is rotated in foruard and reverse
directions by a motor M and a driven pulley 2, a door 4 is
connected to this belt 3, so that the door 4 can be moved by the
motor M in the opening and closing directioqs wit@in a door
15 frame 5. The above-mentioned driving pulley 1, driven pulley 2

and belt 3 are disposed on a transom forming the door framé 5 or

on a horizontal member 6 of an engine case or the like mounted ,

o’
to the transom, and also on the respective sides in the opening

direction and in the closing direction of this horizontal member
20 6 are provided an opening-direction sensor 7 and a closing
direction sensor 8, and on the top edge of the door 4 is
provided a dog 9.
As shown in Fig. 1, the opening-direction sensor 7
comprises first and second photo-electric switches 14 and 15
25 consisting, respectively, of a first light source 10 and a first

photo-transistor 12 and of a second light source 11 and a second



relationship with each other, whilst the first and second 10
photo-transistors 12 and 13 are |ikew se nounted, on another hori zontal
menber 6' on the opposite side of the door 4, in a vertically spaced apart
relationship with each other and opposite3o the first and second |ight
sources 18&and 11. Simlarly, the third and fourth Iight sources 16 and 17
are mounted 15 on the horizontal nmenber 6 on one side of the door 4, at a
position spaced apart by a predeterm ned distance fromthe first and second
| i ght sources 10 and 11, respectively, in the sliding direction thereof,
and in a ghdtoettanspsterd dpart Inelikeomannexr)i tthecadllosingerdirdction

the third and fourth photo-transistors 20 18 and 19 are nounted on the

ot her horisensct S$xeomprises thirdppod fougitie phiotorelRatric switches 20
vertically spaced apart relationship with each other and in an opposed

rel ations reupf tdl t¢enshstingndrespeckivedyt, ofuacdhirg dighty souxpeclévang.
The dog 9 consists of an el ongated pl ate-shaped main body 22 with 25

not ches 23& @#d)ertrmS%sb%oEﬁi ane QFfp ghfouxrdhe dight ssereceflyhand
mai n body 22 and adgluralitz of holei 24 formed in its lower portion at an
equal Zpack fToRELR PhotorhEaAngh§EeT i al direction thereof. The holes

dounuar d di rect| on o CEhF cERBRALARRRORPRUE 38 P43+ o TR x4 cRRE [ oo
Che"oi do AT HronECrORForl o IR Rra. ddnars, Heiried S 4 BPERaMAl ¢ |
sccured {hdiieed ® $09607 3188 d2°%nd WBoRY) LV Wrd D119 %P ER EpR R
o/ relationship with each other, whilst the first and second
10 photo-transistors 12 and 13 are likewise mounted, on another
horizontal member 6 on the opposite side of the door 4, in a
vertically spaced.apart relationship with each other and
opposite to the first and second light sources 10 and 11.
ﬁmﬁaﬂy.the third and fourth light sderces 16 and 17 are mounted
15 on the hofizontal member 6 on one side of the door 4, at a
position spaced apart by a predetermined distance from the first
and second light sources 10 and ‘11, respectively, in the sliding
U direction thereof, and in a vertically spaced apart relationship
with each other,&wﬁISt the third and fourth photo-transistors
20 18 and 19 are mounted on the other horizontal member 6 on the
opposite side of the door 4, in a vertically spaced apart
relationship with each other and in an opposed relationship to'
the third and fourth light sources'ls and 17, respectively. The
‘dog 9 consists of an elongated plate-shaped main body 22 with
25 notches 23, 23 formed at the'top portioﬁs of the reepective
sides of the main body 22 and a plurality of holes 24 formed in

its lower portion at an equal space interval in the longitudinal



opposite to the first and third photo-electric switches 14 and 20,
respectively, and the holes 24 at the extrene ends are 10 di sposed

hori zontal ly opposite to the second and fourth photo- electric switches 15
and 21, respectively. Furthernore, with respect to the horizontal
direction, the respective photo- electric switches 14, 15, 20 andl are
posi tioned so that when the door 4 noves in the opening direction and one
side end of 15 t he door 4 has struck against a vertical frame 25 on one
side of the door franme 5 and has cone t-0 an end of an opening stroke, the
first phdizectéonr thezrgpfoh Thepthales cdfeni2d-atrthei oppasiter extreme
positioned_at the_notch 23 on_ the _qther side of the dog 9 so as to be

turned CRAASuRTELdoSaEEAd 1ph e aRldauely pinwardand downwagd dixecsinsor

S shi el.ded by the _,dog nain,bod 2 as to be turneq OFF, _and that when
Lhe door SF FRFELSPRRARSY. POLRRE N2 T dtn TS PRteE heide; quEEAReoP Y fach

S e ¥ e
Eo%t ¢ Lﬁn b pLoRobhEragd Bt BaBrC o KMk HOSRsdindERT chabchds 23, 2300 o
ohi el dedThY' £RE"Y0L8, SREarEY’ et (oo Bage of LACRIGRETCTIMCR' 3 |1
mai n bodyagge ftﬁHSUQQQ ﬂoE%hﬁQp$g1’E?”&ﬂhEﬁ%?ﬁo&@HtHSrQESBEHEQYOf

novenent at the reduced speed of 5 ' the door
opposite to the first and third photo-electric switches 14 and

20, respectively, and the holes 24 at the extreme ends are 1\)

1G disposed horizontally opposite to the second and fourth photo-
electric switches 15 and 21, respectively. Furthermore, with
respect to the horizontal direction, the respective photo-
electric switches 14, 15, 20 and 21 are positioned so that when
the door 4 moves in:the'opening direction and one side end of

15 the door 4 hae_etruck against a vertical frame 25 on one!si&e'of
the door frame 5 and hae come to an end of an openiﬁg stroke,
the first:photo-elecﬁric switch 14 of the opening-direction
sensor 7 is positioned at the notch 23 on the other side oﬂ\j '
the dog 9 so as to be turned ON, but the second photo-electric

20 switch 15 of the same sensor is shielded by the dog main
body 22 so as to be turned OFF, and that when the door 4 moves
in the closing direction and the other side end of the door 4
has struck against a vertical frame 26 on the other side of the
door frame 5 and has come to an end of a closing stroke, the

25  third photo-electric switch 20 of the closing-direction sensor 8

is positioned at the notch 23 on the one side of the dog 9

so to be turned ON, but the fourth photo-electric switch 21 of



Since the apparatus for detecting door novenent data is constructed as
described,gbove, when the door 4 noves in the opening direction or in the

cl osi ng Adi rection, the second photo-electric switch 15 or the fourth
photfo-electric switch 21 10 is shielded hysthe main body 22 of the dog 9 so
as to be tgrned OFF earlier than the first photo-electric swtch 14 or the
third photo-electric swtch 20, and thereafter as the door 4 continues to
move in the opening direction or in the closing direction, the first

phot o- el ecthec samet genkbdbror the thshiebdedobgl eher doglkainw body?QR2 salaw to
shi el ded by the main body 22 of the dog 9 so‘as to be turned OFF and keeps
its OFF sthbheetuwhed OFF.door 4 noves further the second photo-electric
switch 15 or the fourth photo-electric switch 21 is repeatedly turned ON
and OFF, and when t h&héodengtihof cthecnainpbodyi 32 cifothet dogn SodenialpsEn
20 cl osing stroke end where keeps away fromthe opening or closing stroke
end by a dneaziveegwmaledotherfiistanee| efgnavementcagoghe reduced mpeed off
photo-el ectric switches keep their ON states because of being free fromthe
dog 9, Swhi EBeoAEOt 4anot her pair of photo-electric swtches which
corresponds to the nagtch 23 on 25 either gide_,of the dogq 9 is OFF slightly -
ater than the of her S e ABREratie RO ABkeRREAG, BoPE, BaTaReRt d4RA

d ol h ' b h | f the,hal f the d
"B~ "And, whEnCPRESFHSEEA R ALsrEeT EbGkEN HBSB: SBFoSCRE & FEYFRAR the
o ot oPon BRBEB i, K fp e | P1601REHRTeBLIEH, Crddtrkf '
: photo-electric switch 15 or'thg fourth photo-electric switch 21

\//16 is shielded by the main body 22 of the dog 9 so as to be turned
6FF earlier than ;he first photo-electric switch 14 or the third
“photo-electric switch 20, and thereafter as the door 4 continues
_ ﬁblmove in the opening direction or in the closing direction,
‘the first photo-electric switch 14 or the thi;d photo—électric
15 ‘switch 20 is also shielded by the main body 22 of the dog 9 so
as to be turned OFF and keeps its OFF state. When the door 4
'mbves further the second photo-electric switch 15 or the fourth
:ﬁhoto-electfic switch 21 is repeatedly turned ON and OFF, and
'when the door 4 has reached a position close to an opening or
20 ciosing stroke end where keeps away from the opening or closing
stroke end by a distance corresponding to the length of the dog
9; one of péirs of photo~é1e¢£ric switches keep their ON states
'Sééause of being free from the dog 9, while one of another pair
" of photo-electric switches which corresponds to the notch 23 on
25 ‘either side of the dog 9 is OFF slightly later than the other
phdto-electric switch which will be repeatedly turned ON and OFF

'in a short time by the action of the holes 24 of the dog 9.



electric switch 15 or the fourth photo-electric switch 21 is 5 _
subsequently turned OFF. Now description will be nmade on one exanple of the.
operations of detecting data on various kinds of door novenents by neans of
t he above-described dog 9, opening-di+é&ction sensor 7 and cl osing-directidn

sensor 8. 10 In first place, in order to detect the =~y ~
decel eration start position and the decelerating region during the Opening-

di rectijon moyenent. or.the ¢l osing-direction novenent of the door 4, it is
only n@f‘gs's 1} thedeer ?hgaFi gﬁcﬁﬁ& $he epening #¥ cplasing steokeird

hot o- el ectr,i 1 1 2 t d 1 hqQto-el ectri itch 15 th
Four 0 n B (e A41FE BlpPere ScRFie  auiteh |1 e | thid cPhatamnD gat o
30 |, Fi d he deceleration start positj d the
docel ePatesi dtecn 201§ CHiEhal" B BRE Lefiurand i EeReadudhgHR e S0
Mb 4 | S | PpE th 420 . in th

ol ol he SISy Heifop P15 e pnk Ronfe BRBCRMR R nde el T ds (har

| SSPr esfbdeFelfopeendl t OFfF e wei ght of the door 4, the fourth
photo-el ectric swtch 21 1s shielded by the nmain body 22 of the dog 9 so as

to be turned OFF NV déséifptibhdwpiit BaC i ' | G o t hat
It may be aligned 25 vm'-t'hglt:he no?ch 23?'.0#11?!'?}1?:3'03!03%49&t ﬁ}fjds%]lé%pﬁ%ng state

as shoepeiratiichs of detecting NddPagaheva@ivls Kindl E BSdd 'itgivﬁné}?té‘n
r

output. If the door 4 continues to nove further, then the thi

phot o- byewmisains f ttite 2dbovesdestttBelly doge ITniopadHg 2 rict fh MEhdbs0 as
to be turned OFF and is further kept OFF, while the
7 and closing-direction sensor 8.

10 In first place, in order to detect the deceleration
start position and the decelerating region during the opening-
direction movemen£ or the closing-direction movement of the door
4, it is only necessary to connect the first photo-electrig
switch 14 or the third photo-electric switch 20 or the second
15 photo-electric switch 15 or the fourth photo-elecg?ic switch 21,
respectively, to the input df a NAND gate 30 as shown in Fig. 3,
and detect the deceleration start position and the deceleration
region according to an output Signal A from the NAND gate 30.
More particularly, as shown in Fig. 4, when the door'4§4/
20 moves in the closing direction and it has reached a'deceleration.
start position a that is preset in accordance with the weight of
the door 4, the fourth photo-electric switch 21 is shielded by
the main body 22 of the dog 9 so as to be turned OFF, while the
third photo-electric switch is located so that it may be aligned
25  with the notch 23 of the dog 9 thus keeping ON state as shown in
Fig. 5, hence the NAND gate 30 will produce a signal A as an

output. If the door 4 continues to move further, then the third



fourth photo-electric switch 21 is repeatedly turned ON and OFF by the hole
24 so that, the NAND gate 30 may continue to output 5 the signal A \Wen
the door® 4 strikes against a vertical frane 26 on the other side and has
cone to the cl osing stroke end position by, Sthe third photo-electric swtch
20 is loc&aed so as to align with the notch 23 on the other side of the dog
9 so as to be turned ON, but the fourth photo-electric switch 21 is 10

hi el ded b

Cheref or e, Ro FilseeRy epifbn 28, 190 ah 0k oy he WREE fRdy #4 ot the
t he det t

ool o ot | od PHPe6 S USLOPBE EAERA DRE 3 S‘Y?& %ﬁﬁ*‘fﬁﬁ[@émat%w the
out put si gfﬁuﬁﬁw%a@%ﬂeﬂéeﬁfiéegm.iﬁﬂ when d fye%éa%m dﬂ}?éc; Aotk Sa b8! G

generated, it can detected.that the door 4 is positi

decel er at - Hy'&He& MhéTe é\&ceédtaahythéhﬁmwga%é% by Sk Bl ifd&?@ﬂu@o

speed by transmtting a deceleration command signal to the not or

response -t @HehesisgrigRl A A twhesnthéedoby UhethANBsDlga ikt A &idS] OfrShe
t he door 4 against a human body in the decel eration region can be .detected

by detecti 2$ tdre thetother shdedand Haiss comepped thee it IdEilANR GHE ¥l
continues to output 25 the signal A In order to detect the stop position,
it is onlypesddsiean b, athe hthirdnphpgo-elect rdienmatiitdth buipkocdtddieso as
-10- to align with the notch 23 on the other side of the dog 9 so as
' to be turned ON, but the fourth photo-~electric switch 21 is
\~10 shielded by the main body 22 of the dog 9 so as to be turned
" 'OFF, and therefore, the output signal A of the NAND gate 30 will
disappear. |
- S8ince the detecting apparatus operates:in the above-
mentioned manner, the deceleration start pbsition a can be
15 detected by the fact that the output signal A has been
‘'generated, and when thié output signal A is being-generated, it
- can be detected that the docor 4 is positioned in the decelerat-
ing region. _
\‘/ : ' Accbrdingly, the door 4 can be moved at a reduced
20 speed by tranéqitting a deceleration command signal to the motor
M in response to the signal A transmitfed'by the NAND gate 30,
‘and collision of the door 4 against a human body in the
deceleration region can be detected by detecting the fact that
the door 4 is stopped when the NAND gate 30 continues to output
25 :‘the signal A. | | |
In order to detect the stop position, it is only

necessary, as shown in Fig. 6, to connect the output of the



third photo-electric switch 20 to a first AND gate 31, a first NOT gate 32
and a second AND gate 33, to connect the output of the fourth . ’
photo-electric switch 21 to the first 4#f\D gate 31 and a second NOT gdte 34,
and to connect the output of the first AND 5 gate '31 to an R-termnal o

a flip-flop 35, the outputs of the first and second NOT gates 32 anf 34 to
a CL-terminal and an S-terninal, respectively, of the flip-flop 35, the

out put thfiridh el délrat ewisﬂchoznheosaccaésﬁ\lﬁmtg%@ 31 N6 O Pl Of
the second AND gate 33 and a Qoutput termnal of the flip- flop 35, 10

respectiofeigate 32 rgnd sa ofecondi ANDAYRtEaBE,3k0 cotiriertl Aine lodtus P

posi tion according to generate an out put S|gnal B fromthe third AND gate

36. St &henfounth plutdtelecyrichewitob adgtd ithek dfir saAND rqued 131 tdnd d

and fourth photo-electric switches 20 and 21, 15 both the latter are =~ .

t ur ned aOegonsh AT igate o347, anddtei aopnecti ghgl outputptf ttche hedifd¢ eAND nal
of the flip-flop 35 and no S|gnal S i nput to the S-termnal and the

CLSt er g%g 3df tchan |Rpterminal °§oan§1§PgﬁéPP| 35getheatantmts f Ghait put
termnal, while the C}ouhgat term pal generates an output signal. However,

si nce EAESXyand sarPNANQRgateshie aBd 34 to guChntesminal and amird AND
eachod-ERETIR O R SRIGHL be ¥t BB EbHoALEP-HIGR Mo w“%?&éé‘&?é’ﬂtfe s
o' 5" sBon SO sAkA ol ¢S %ﬁ%éé%n@-t §iE) SRt ﬁa i (GHERS FhiTHR of
tthuI lp%?c%g@fn na oteeg %éo'?gig%néef gﬁ“%u?%gﬁ § 3 q%‘rﬁj ﬁolpt'hﬁc’g hfs
10 respectively,-tollnputs of a third AND gate 36, and to detect “J
the stop position according to generate an output signal B from
the third AND gaté 36.
Stating more specifically, when the dog 9 is kept away
from the third and fourth photo-electric switches 20 and 21,
15 both the latter are turned ON as shown in Fig. 7, and since a
signal is input to the R-terminal of the flip-flop 35 and. no
éignal is input to the S-terminaL and the CL-terminal of the
flip-flop 35, so no signal is generated by the Q-output terminal, while
the ﬁ-output terminal ger_lerat_e_s an ou_,tput signal.. However, since the \/
20 second AND gate 33 has no output signal, the third AND gate
36 does not generate an outpu; signal. .
Meanwhile, when the door 4 has reached the decelera-
tion start position a, the third photo-electric switch 20 is
kept ON and the fourth photo-electric switch 21 is turned OFF as
25 described previously, hence no signal is input to the R-terminal
of the flip-flop 35 but a signal is input to the S-terminal, so

that the {-output terminal does not generate an output signal, and .



- 11 - therefore, even if the second AND gate 33 generates an out put

signal, the third AND gate 36 does not generated the output signal B. As’

t he doot 4 noves further in the closing-ditection, 5 the third
photo-electric switch 20'is turned OFF and the fourth photo-electric swtch
21 is turged-ON, so that no signal is input to the Rtermnal and the
S-termnal of “the flip- flop 35, but a signal is input to the CL-term nal,
and hence ap, qut ut Si i ner at ed: ay t he - Q oufput term nal However

since the s 8ﬁ8 RS g vee%;{i e neteoR e?éﬁ%%hpgﬁ"f’:@‘r%sm%’r@‘ﬁ:‘*ﬁ
AND 36 B, T
four?ﬁtghot Sggﬁgcp?| C S\r}ﬁ{%}‘?ﬂﬂ? é)?é% 'g?eéaggt Bf”ﬁeg gﬁ%% I&“Eq%t eI

S contlnuoggéé put to the CL-ternminal, hence an output S|gnal i's
~continuously generated fron1the C}output termnal, and as shown in

Ekgtg ergg?rfgesgfﬁgh 0 |s turned éﬁﬁv§%°?¥g§$%% gﬁoggeepg %Bﬁépﬁﬁﬁﬁﬁ$%2Pv

I's tumhed 6ug¥ggkf§ﬂp 3agener Ny n

and the thir AND gat 36 wi | generé?€i€ é %gtrgtéﬁgﬁea %%B iﬁ%iﬂgurth
detecting apRotal-el e id wittH NP1 aboven Hé&%ﬂbeg MRRAE! onge to
t he out put glgnal B fromthe third AND gat% 36, it cgn bg%dgfe%fgﬁéahgéﬁthe

door 4 has gapagedot Rhes ForaMind DrandNehé Fer-eéfmihaldaer theC 31 13 AP,
25 by transmtting a stop command signal to the notor M In addition, in

the case whbue at signddsiissdrputietecthé CLrberngnapsedndl heheed@er olitput
within the decel erating region,
signal is generated by the G-output terminal. However, since the

i

~10 - second AND gate 33 does not generate an output signal, the third

AQD gate 36 does not geherate the outéut signal B.
Thereafter, whlle the fourth photo-electrlc switch 21
- ig repeatedly turned ON and OFF, a 51qnal is contlnuously input
'to the CL-terminal, hence an output signal is continuously
15 g 'gen'erat.ed from the {-output terminal, and es ehoun in Fig.8, when the .
door 4 has reached the stop position b, the third phoeo-electric
switch 20 is turned ON, the foufth photo-electric switch 21 is
turned OFF so that the second AND gate 33 generetes ah output
\\/ - ! signal, and the third ANb gate 36 ﬁill generete the output
2C - - gignal B. o |
As the detecting'apearatus operates in the.above#
described manner, in response to the output signal'B from the
third AND gate 36, it can be detected that the door 4 has
‘reached the stop position, end'thereby the door 4 can be stopped
25 ‘by transmitting a'stop”comhand signal te the metor M. |
In addition, in the case where it is desired to detect

- the moving speed of the door 4 within the decelerating region,



-12- as shown in Fig. 9, the output signal of the fourth photo- electric
switch 21 is input to a counter 41 adapted to count reference pul ses,
generated by a reference pul se generator 40, and then to a latch circuit=42
so that the counter 41 is reset 5 Dhy2an ON signal generated by_the fourth
photo-electric swtch 21, a nunber N of the reference pul ses gene ed
during the period when an OFF signal is output fromthe. fourth photo- .

el ectriassshbeh 2h Figoount cthearshtpit heilgnal tdf the clourthuphofg-as shown
in Fig. 10, and the |atched nunber Nis sent to an 10 arithnmetic unit 43

t o t herebgctiefecswitehl @di tiis \ingut Heo doocovnteer4]l adaptedotot goints
calculated by a formula"V = K [err] , wherein Kis a constant. In other

wor ds, Feéfenencgs| pulses| genenatedidbyORF refererce pulsergenehatorekhdgtric
switch 21 is short, while if it is 15 slow, the OFF tine becones |ong, and
t her ef oand thenyspogi dpteh gtk 42 csm thaticthetcounyerodht iagreset
nunber of reference pul ses generated during the OFF tine of the fourth
phbt o- Byean PV signad genexated thix theEourth pPhetenekastsienswitichwith-

respect 20 to the case where the door 4 is noving in the closing direction,
| he eardlpr onREBEE, B gt $he, AEEAFERES RULERE SFRratd GBBLNG FBermui no

whet hor PEELeRcuRen”fe RET, mloneT e Fekont eromchhd BGRERR Peteneni g
direct | S1eBY 8! ShR D° 137 Ufeld ' 1 BLAA °fn OLnk "o BBHOEs YL @
42 as shown in,Fig._lO, and the latched number N is sent to an
10 arithmetic unit 43 to thereby detect a velocity V of the door 4;
Here, the ?elocity V is calculated by a formula .
V=K —%— wheréin'K is a constant. |
.In other_wordé, if the velocity is fast, the OFF time
of the fourth phqto-elecﬁric switch 21 is short, while if it is
15 slow, ﬁhe OFF timé becoﬁes long, and thergfore, the-vglocity of
the door 4 can bé detected by éountiﬁg the number éf r;ference
pulses éénerated during the OFF.time of the fourth photo-
electric switéh 21,
Whilé'the above description has been made with respect;J/
20 to the case where the door 4 is moving in the closing direction,
tﬁe same principle is also applied to the case where the door 4
is moviﬁg in the opéning direcﬁion. In such a case, it is only
necessary to aetermine whethér the door_4 is moving in the
closing'direétion or iﬁ the opening direction by detecting the
25 directidﬁ of rotation_of"the motor M with:a corresponding

detector, Hoﬁever, in a modified embodiment of the present

invention illustrated in Figs. 11A and 11b, whether the door 4



detector. However, in a nodified enbodi nent of the present invention
illustrated in Figs. 11A and 11b, whether the door 4 -13- is noving in
the opening direction or in the closing direction can be discrimninated by
di spl aci ng the second photo-electric swi¢#d3 45 of the opening-direction
sensor -7 apd the fourth photo-electric switch 21 of the closing direction
sensor 8 by a 5 di stance less than the lateral width of the notch 23 with
respect to the first and third photo-electric switches 14 and 20,
respectivelis mewinqigin nthei epeningt ddireictdionplocacdn ithd idlosl airé&@efon
the door 4 starts, for exanple, its closing novenent from 10 the opening
stroke endcaonberriseriminatedebyi displacinec whe Heaiond: | piodtd<e B £ £{€S
14 and 15 to be deternmined by the position of the dog 9 is set such that,
as shown i #Wiitgh 15 qficthe rapephngoddrection sensor 74antitte htsubaen
kept ON by the notch 23 at a /point A is turned OFF at a point B, and is 15
thereafterE “elegtric Seitght Bl edgthei flosdpgrAiregtilan sdrsors dig a
photo-glect.i smﬁtér, whi ch hﬁg been kept OFF by the dog main body 22, is
t ur ned®> ON CehotesD4han  the JateRalowidthe ofndher notehidp wittha
point C, and_is theregfter_repeatedl ur.ned ON and OFF with a cycle
dependi ng & 3ERE S ﬁﬂhfb 4% *éaﬁﬁgt ﬁggﬁél Eg"&ﬁd‘etlﬁét\ﬁlﬁ witchash bt and

portions fgiyme tween the holes. Further, Fig. 12A shows ON-OFF tim ng of
the third gﬁd J%Eﬁ?%ﬁ%? -electric switches 20 and 21 when the door 4 is

in the course of C'°§€H¥{K&e£306riékttEﬁrthg“fﬁ%z% %Ng¢¢n in Fig. 11a, in

/

’ case the door 4 s;arts, for example, its closing movement from
\4/10._the opening stroke end, ON-OFF timing of the first and second
phqﬁo-electric switches 14 and 15 to be determined by the
position of the dég 9 is set such that, as shown in Fig. 12, the
first photofelectric switch 14, which has been kept ON by the
notch 23 at a point A, is turned OFF at a point B, and is
15 ‘thereafter kept in OFF state by the dog.main body 22. Whilst,
the ;econd bhotp-electric switch, which has been kept OFF by the
dog main quy 22, is turned ON by the hole 241 formed at the
extreme end of the dog 9 at a pbint C, and_is thereafter
I;gpeatedly turned ON and1OFF with a cycle depending on the width
20 of each the holes and the width of each of the portions fo;med
between the holes. quther; Fig. 12A shows ON=-OFF timing of the
third and fourth photo-electric switéhes 20 and 21 when the door
4 is in the course of closing movement. Further, in case the
 door 4 is near its full open position or in the course of
25 :opening movement, ON-OFF timing of the first photo-electric
switch 14 or the third photo-electric switch 20 is reversed from

a point G towards the point A in Fig. 12A,



door 4 is near its full open position or in the course of 25 opening

., movenent, ON-OFF timng of the first photo-electric switch 14 or the third -
photo-el ectric switch 20 is reversed froma point Gtowards the point! Ain
Fig. 12A -14- In the next place,-il% fig. 11B, i case where the door A
commences, for exanple, its opening novenent fromthe closing stragg end,
ON-OFF timng of _the third and fourth photo-glectric swtches 20 and 21 is
set in such a naﬁHththPfgxﬁiﬂﬁﬁM1{hl q'nggvléB,cﬁﬁé ¥berenthe door
photo-electric switgh 21 turned by the, hole 24 forned at.another,

xirend SRERERCBRs Som,exabuiny WS oneriad Bevensad: SEPy thenesostngnd
OFF w ygle depending: t he wi f.each of _the holes _and. the wi dth
of eac%gsgkghén dr?ﬁﬁggﬁg%ﬁﬁiﬁguqﬁyéﬁéka.1 i?gg,féﬁgtghpsﬂtﬁﬁﬁ}ﬁsgﬁyﬁric
10 sw i h - her. npi 2 s turped OFF at
t he pg%%?gggggng%iégfh2§6a tg¥k§g%%q%%g%ﬁ%qg%gﬁérbghggé gggsﬁﬁrﬁ ggdy 22.
FwthegioFl §opl2 h | g s Lh LLSt oqn n

Pt o EFge, 1B 7  ShE MR prothRINE G "eltEh 2" HaRRRA"0N by, che

openi NfoTBVORENEormill latl andidier kiodlie ‘edd a{as\i_t%éngoiﬁi Ayl bygcligsed

position or iR the course of closing novenent, timng of the second

phot o- ghegkhifeesirepoatiodly tirdealoN ai@tore! ¢ethi 8 evctehddpendingver sed
fromthe point Gtowards the point Ain Fig. 12B. It is to be understood
that CbhCthet wiidth of dachs e themblesirahd pthé owtdeht bifCcedBhsvift ehes 15

and 21 shown in Fig. 12A is obviously out of phase

portions between the holes. Whilst, the third photo-electric

10  switch 20, which has been kept ON by another notch 23, is tﬁrned\\J
OFF at the point B, and is thereafter kept in OFF state by the
'dog main body 22.° Further,:Fig. 128 Showsloﬁ-O?F.timing of the
first and second photerlect:ic switches 14 and 15 when the door
4 is in the course of opening movement. Whilst, when the door 4

15 is near its fully closed position or in the course of closing
movement, ON-OFF timing of the second phéto-electfié switch 15
or the fourth photo-electric switch 21 is reversed from the
point G towards the point A in Fig. 12B. It is to be understood
that ON-OFF timing of the second and fourth phoﬁo-electric. L;/

20 switches 15 and 21 shown in Fig. 12A is 6bviou91y out of phase
or deviatéd from that of the same shown in Fig. 12B. This
deviation in timing enables whether the door 4 is movinézih |
opening direction or in closing direction to be discriminated.

Dotted lines in Figs. 12A and 12B illustrate ON-OFF

25 timing of the second and fourth photo-electric switches 15 and

21 obtained by an apparatus which is different from the embodi-

ment shown in Fig. 1 in that the positions of the second and



or deviated fromthat of the same shown in Fig. 12B. This deviation in
ti mng enabl es whether the door 4 is noving in opening direction or in
cl osj ng direction to be discrininated. Dotted lines in Figs. 12A and 12B
illustrate-ON-OFF 25 timng of the second ggd fourth photo-electric
swi tches %®/and 21 obtained by an apparatus which is different fromthe
enbodi - nent shown in Fig. 1 in that the positions of the second and
fourth photo-electric switches. 15 and 21 are not displaced fromthose of
first and tfongdtbhphoteoededtrimniswitchdd h8daf@. 2lnarki Aotaddsplhaced ifrom
no deviation in ON-OFF timng of the second and fourth photo-electric
swi t ches 15thage2of First and third-photo-electaicbswitechesr dmh Rnds 2011AIn
11B, 12A and 12B, it is needless to say that in order to ensure that the
second phot héBegtsee $hexeh im ny deriabienhinhONoOEFetimingswift ¢he2 seicond
rendered OFF, .the opening stroke end (OSE) of .the door 4 is set at a
posi ti on sofBfnhipusthopbotesedgchric switcehesolsS| andcRdsing stroke end
(CSE) is set at a position sonewhat further fromthe point A Wile, in the
above- fent i oned enbodFREFRETh@HSGRY RYPPERETEMBiASHOAYAT 0L ABY Wi2Rh and
not ches 23 hol es 24, it could be fornmed by applying reflectiyve or
opaque tapezagi & t&sanfgd&eﬁﬁ ﬁcbﬁﬁﬂyéﬁhiﬁnb¥ig ge%ftg ERSHEBatBAL fhste
90 as shown_jn Fi.g.,1 ar the .nmain bo of e do could be_forned
Wi th samﬁOOF%E?PﬁepH8?853§F4%ﬁ}qtﬁ%#ﬁﬁgvéi gﬁo&ﬁeig°gng Eg?g REl855 4 my
be fornmed b a ' ri 9 1. 0g ralist
magnet i zed %S?ngng? %%iFga?%géﬁiggékyéﬁ?e%??%%hg s@:gkg éna XOEE) of the
L door 4 is set at a position somewhat before the point A, whilst
N
16 its closing stroke end (CSE) is set at a position somewhat

further from the point A,

While, iﬁ the above-mentioned embodiment, the dog 9
comprises a main body formed with notches 23 and holes 24, it
could be formed by applying reflective or opaque tapes 91 onto a

15 main body 22 comprised of a transparent plate 90 as shown in
Fig. 13, or the main body 22 of the dog 9 could be formed with
sawtooth-like notches, and further, as shown in Fig. 14, the dog

9 may be formed by a plate of magnetic material 92 having a

o

plurality of magnetized portions, while tﬁe opening direction
20 sensor 7 and the closing direction sensor 8 may be make of a
pair of magnetic field sensor switches 70 and 80, respectively.
In other words, it is only required for the dog 9 to have a
~plurality of actuating portions for turning ON or OFF the sensor
arranged at a predetermined spéce intgrval in the longitudinal
25 direction thereof.
Since many changes and modifications can be made to

the above-described construction without departing from the



20 sensor 7 and the closing direction sensor 8 may be nmake of a pair of
magnetic field sensor switches 70 and 80, respectively. In other words, it
isonly required for the dog 9 to have a plurality of actuating portifons .
for turning ON or OFF the sensor arrangged at a predeterm ned space Lntervél
in the longitudinal 25 direction thereof. Since nany changes anthet

nodi fications can be nmade to the above-descri bed construction w thout

departing fromthe present invention, it is intended that matters
given in the above description and illustrated.in the acconpanying draw ngs
shall be interpreted to be illustrative only and not. as a |[imtation to the

scope of the inventionPFeser} sNgention, it ig,iptended thpg, Jetattewns door
novenent data in aut omat L c_ r.System .cquprising a _door franme in which
a slide g&8F™ %np?gﬁi ﬁ%‘a‘r}%oé%%éj’?%’b"e raélera YA ;3(6’\7é‘_:5aitﬁgt e ggﬁni ng and 5

cl 0sing gLsfiphAPong M8z APERYS GHITICHd AheReRTALANdoapE! PELALEALLAOTI ON
sensor nount eg og rz;gholf-iz‘gﬂgﬁal menber o?‘ sai ﬁgor@?rane?ﬂé&%%f; %V\E/}QT ng a
predeterahm?dah@rhaenaalalm@t&hﬁmh U thed sebpeabd @RE! inSa@h€islpg having a
plurality of actuating portions adapted to turn ON or COFF said

openi ng-direction and 10 cl osing-direction sensors and di sposed on said
dog at a pre- determ ned space interval in the |longitudinal direction

t her eof .



2. The apparatus as clainmed in claim1, wherein said opening
di rection sensor conprises first and second photo- electric
consisti'thg of first and second |ight sources, 15 respectively, mounted

one“si de of -sai d door., in an up-and-dowr dgated apaj 1“@!‘ | n Vﬁth
each ot hehyand in opposed rel ationship to one of tamk ons
formed on said dog, and first and second photo- transistors, "reSpectively
nmount ed 20 on the opposite side of said door, in an up-and-down spaced
apart -rel ationshi p WIAIMSich et her and in opposed relationship to said
first and second |ight sources, respectively, said closing direction sensor
conprises thierd and f &\n taPRAZARUS GRE cdeteetpngt doerymoygmensdjdata in an
on one-25 side of said door, in an up-and-down_spaced apart relationship
with each ofBREPmatdq g ERstemy LoRPEhIbng o2t feos: FEAMS: iph¥hich & isidde
portions for,med qn said dog, said third apd fourth - 18.- |ight, sources
el no. spacedoRBase ERANAGAY 39 128 e oLoralEnBPTed 1o the SRARIAS ARF o
predet erm ned distance in the opening and cloesing.directions _of, said door
B Trrd aRYORSDE MRS an AL eI LIBSPLEe FELPY SROARELARS & closing-
on the opposgi,te si.de of said door, in _an_up-and-d rt
relationshigiﬁFF ion (PRTE Qﬁﬂpﬁ?écﬁﬁoiggo g?ﬁ??%ﬂsﬁggggg g&?&ﬁﬁﬁnﬁ?%ﬁm
fourth Iighi_sources, tively . h ' S [ in
claim 2, Wh?F%'fnﬁ o B (5150%3?5;11{& A prédeterm:.nea_ fio2RR8hekY! IQ%QQ}?J@
mounted on said door, said dog having a plurality of actuating
portions adapfed to turn ON or OFF said opening-direction and
10 closing-diréction sensors and disposed on said dog at a pre-
determined'épace interval in the longitudinal direction thereof.
2.' The apparatus as claimed in claim 1, wherein said
opening direction sensor comprises first and second photo-
electric switches consisting 6f first and second light sources,
15 respectively, mounted ' one s}de of--said
door, in an up—and-dbwn spaced apart relationship with each
other and in opposed relatiohship'to one of the actuating
portions formed on said dog, and first and second photo-
Jtransistors, respectively mounted |
20 on the opposite side of said door, in an up-and-down spaced
apart relationship with each other and in opposed relationship
to said first and second light sources, respectively, said
closing direction sensor comprises third and fourth light
sources, respectively, mounted | on one
25 side of said door, in an.up-and-dbwn spaced apart relationship
with each other and in cppOSed relationship to the other of the

actuating portions formed on said dog, said third and fourth



10 is conprised of an el ongated pl ate-shaf Lng fromthe

. [/ upper end of said door, and one of said act ' ortions adapted tqg turn’
- ON and OFF said opening direction and cl osi Fﬁﬂ”@bﬂ"&”ﬂuﬂmsors conpri ses
two notches forned on the upper ext+ase-ends«0l¢ o oGl f said -

el ongat ed pl at e-shaped body 15 and adapted to turn ON sard firsﬁgﬁnd
third photo-electric switches, respectively, while the other of said

act uati nggRe’ sbaRTez BUimf Sspaded’ Abaty fi-oaogsgaoasiiagzrfa ae%ef‘{yr{?d at an
equal space interval in the l'ower part of said elongated plate-shaped body
in the pRototelieldlrid rRéiltcHes oy e préddtePminadagigdaneel Un tHd sai d
second and fourth photo-electric swtches, respectively, the outer side

sur f aceopéntfighand TAickianerdirectidndobh sxiacaBoedan@eithd daoapiged so as
to align with the vertical side surface of each of said two notches. 4. :
The appfioarth photioaitrarhsistdrs ,n Pespéet£velgai slodhtedf i rst and second

|l i ght sources and said third and fourth |ight sources are being in
vértically spaced apart pawi tilhmadppesite osi@epof said@ Boor, in aphe
apparatus as clainmed in claim1, wherein the opening and closing directions
of sai dupoandcdnwpe sgiasad Apartrelatitorshipngwith eacht cther dndedmni on of
an electric motor which serves to slidably nove said door. 5 6.

The app@PBe§ed rglagignahdin tQ|%aid 3@%%@% Sangtheldightasoureesh

phot o-el ectric swi tches are displaced fromsaid first and third

phot o- eF@EPRFELI¥RA¥Ches by a hori zont al

3. The apparatus as claimed in claim 2, wherein said dog

10 is comprised of an elongated plate-shaped body.projecting from
the upper end of said door, and one of said actuating portions
adapted to turn ON ahd OFF said opening direction and closing
directions sensors_comprisés two notches formed on the upper

| éxtreme ends of both sides of said elongated plate~shaped body

15 and adapted to turn ON said first and third_photéfelectric.
switches, respectively,.whilé the other of said actuating
portions comprises a pluraiity of.holes or apertures formed at
an equal space interval in the lower part of said elongated
plate~shaped body in the 1ongitudina1 direction thereof,.and L,/

20 adapted to turn ON said second and fourth photo-electric
switches, respectively, thg ouﬁer side surface of each of said
apertures at both extreme ends being located so as to align with
the vertical side surface of each 6f said two notches.

4, | The apparatus as claimed_in claim 2, wherein said

25 _first and second light sources and said third and fourfh light

_ssurces are being in vertically spaced apart positional

relationship.



di st'ance less than the lateral width of each of said notches while keepi ng

sai d up-and-down spaced apart relationship relative-ta said first and 10

third. phdto-el ectric switches, thereby enabling whether the door is noving

in opening direction or ir closing direction to be d mﬂ”m ,ﬁﬂ
The appar ais as clainmed in claim2, wherein said dogl m [wm an

el ongat ed pl at e-shaped body of a |ight 15 - 12transparent rat&ri&l *
projecting fromthe upper end of said door, -and the actuating portions
adapted to turn OFF said opening and closing direction sensors are opaque ~
tapes applied t5Q pl aces The tdppadradysods seladindd] in8claim 1, whiaeeappeiait US as
clainmed in claim1, wherein said dog 20 conprises a plate of magnetic
mat eri al havi ngranpharand tglaginga§hsertinH Ok S8A8 épox H#ds bgpplseninimated

pl aces on one side of said door Ll Sty sai d eni ng direction sensor and
sai d cl osi ng sgﬁsg?t%‘é’é’rf‘% ir?gggl%%ar]r %r‘eﬁggﬂ%t?g F1 S FSERS IFORA t"%ﬁ&g._
25 9. servdS APRAIRHENIT yaRotl 3tdRL doRcCl @i m 1, wherein the
hori zont al overafl %ength of said dog is approximately equal to the
di stancg of nogenent of T dpdeatust s edadmddspeetiaim 3, wherein said
second and fourth photo-~electric switches are displaced from
said first and third photo-electric switches by a horizontal
distance less than the latersl width of each of said notches while keeping said
. up-and-down spaced apart relationship relative to said first and
10 third photo-electric switches, thereby enabling whether the door
is moving in opening direction or in closing direction to be
discriminated.
7. The apparatus as claimed in claim 2, wherein said dog
is comprised of an elongated plate-shaped body of a light :
15 .transparent material projecting from the upper end of said door,
-and the aétuating éortions adapped to turn OFF sai& opening and
closing direction sensors are bpaque tapes applied to
plaées on the body of séid dog.
J 8. The apparatus as claimed in claim 1, wherein.said dog
20 comprises a plate of magnetic material having a plurality of
magnetized portions or tapes applied to places on one
side of said door, wﬁilst said opéning directicen sensor and saié
closing sensor'each comprise a pair of magnetic field sensor
switches.
25 - 9, The apparatus as claimed in claim 1, wherein the
horizontal overall length of said dog is approximately ecual to

the distance of movement of said dcor at a reduced speed.




