- 1 - ELEVATOR CAR AND ELEVATOR DEVICE Field of the invention

The present invention relates to an el evator car of one-way-door
type, which has a nechani sm for detectlng insertion of foreign object
such as a string at an el evator door, a Ad an el evator device

including the elevator c o n

An el evat or door device ﬁ;nggéﬁiggggﬁgﬁgﬁi?ﬁgﬁlﬁﬁﬁﬁﬂggg a
pressure-sensitive sensor for detecting a string-like foreign object

at a door-closing-direction end of a door disposed at an

entrance/ exit opening of an elevator car (see, for exanple,
JP'A'Z?QHigf%g%gkmtéhdev'Ce has been al so proposed, that includes a
save pla gul |ng a string- 10 like foreign object lying on a

car floor to a piTasptsent3enatibn veatsenIareldvatod ehesloneheayt doceitgpe, whichdias a

(see, for example, JP-A:2007-326699). Although the above conwfntlonal
devi ce?eﬁlﬂ@l%ﬁﬁﬁe@%\“g inserdion of {presgh RbiectRiTh &F & 6iripg|a) an fiepator door, and an

stringefel X6: §QL& 90L8 qﬁéde‘;a}g&ycfonetl nmes fail to detect, wth the

pressure-sensitive sen a string-like foreign object haV|ng such a
t hi ckness as to flttlngly enter the gap 15 between the door and a car

ja en the f n object enters the gap. Summary of the invention
Anngbj €QQ5W“FH8%%S%§@WF%|nventlon is to provide an el evator car and

an el evator devi ag dhatordbr &ARRINE bBdn HEpSCH, RS lﬁclﬁaéslaqgeé.sh&esenmwe

forei gn object, whatever thickness the string-like foreign objects

may haseso2Adetettingza sring-dike @mlganbﬁb@axatdwpr-dbmmgellraﬁfeomd\nf@e@or disposed
achleve t he, above-, descri ect acco d|n {0

vent Foth SRR R SR ERsan sReag® b kY Ritang T RS ke
vibration isolat Ardebmalhgﬁedn@sroqhepdye@rthat/}ncﬂﬁ@e%meee plafestof pMeing@nsaig-
is nounted on a fore end of a one-way-opening car door_ that

opéfls/ Bkofeeigaabispldifingpnor car et Prassutersenaifilic sanserstordstect the foreign object
pressursgesfgpg)!a pégd§e£§967\§@§6995he car door is closed, and save
2

pl at es*ar’e provi
Although the above conventional devices are capable of detecting even a

comparatively thin string-like foreign object, they sometimes fail to detect, with the pressure-
sensitive sensor, a string-like foreign object having such a thickness as to fittingly enter the gap

15 between the door and a car jamb when the foreign object enters the gap.

Summary of the invention

An object of the present invention is to provide an elevator car and an elevator
device that are capable of detecting a string-like foreign object, whatever thickness the string-
like foreign objects may have.

20 An elevator car and an elevator device are provided to achieve the above-
described object according to the present invention, and they include a cab on a car frame with a
rubber vibration isolator located therebetween. A pressure-sensitive sensor is mounted on a
fore end of a one-way-opening car door that opens/closes an opening of the cab. A car jamb
faces the pressure-sensitive sensor when the car door is closed, and save plates are provided on a

25 lower fore end portion of the car door and a lower portion of the car jamb. A slanting portion is
provided at a position receding relative to a cab interior exposed surface of the car jamb as seen
from the interior of the cab when the car door is closed, and an overlap along a door
opening/closing direction between the car door and the car jamb is set smaller than the size of a

gap between the car door and the car jamb.



25 lower fore end portion of the car door and a | ower portion of the
car janmb. A slanting portion is provided at a position receding
relative to a cab interior exposed surface of the car janb as seen
fromthe interior of the cab when the Cgr‘ door is closed, and an

and the car ) anb oS RR EEPhEE R L B SRy R Sy R Bt

and the car janb 1Z a gap

car dogbjesid defaered af thi dB-way-opéning-type door can be iigeovadi ddgattagdonsly with a
present invention, the accuracy wth which a string-like foreign
obj ect cpmpHati ey SENpAe aFHECHRBL way - openi ng- t ype door can be i nproved

advant ageously Wdtfl]er%b_&:g{gp Peraﬁﬁ'(j:sva?lld%/ad?%]ﬂg?%eg of‘ﬂ{emﬁ%ﬁ IRM]’[I) %:%(r%{ee apparent

obj ects, features an vant ages o nventi on w

appar efibonbtht fellovihg déwtibtivn ofithd embodipicnarofofie inkentntigdinie cbigundtiontveth the
invention taken in conjunction with the acconpanyi ng draw ngs. Brief
descr i BEGOBIPABYINEHEAYHAS ngs Fig. 1 is a schematic sectional view
showi ng an entire el evator; Fig. 2 is a front view of
an entrance/exit portion of a car of an el evator device 10 seen from
t he fr Bnkef desdaptids of th@drasviagspl an vi ew of a state of a car door of the
el evator device seen.from abave; . . . Fig. 4 is an enl arged

pl an vi ew show nglfiﬂét‘%ﬁi F@eﬂ’la“%%’lo?f‘lovﬁew Fh%Pgaﬁﬁ%f& egex‘/atﬁr;curveg l'i ne
in Fig. 3; 15Fi gFig2ii$a #BneNELRTEH chlrBlRe/kR WotHoR W B SaofHnall&atod dehice h
a string-like foreign object is caught; Fig. 6 is an
enl1&r geeengftam thei feant sfdeabut t i ng portions of a car door 5a and a car

janb 31 seen from ahove; . Fi, Q. i S;an | ar f t
vi ew of | ower eng}gagd%ﬂﬂr?& Vﬂ)eéhf ??%ﬁ%teé)ffatc ecllc%::!%lropE &f'rlev 5%95%3%%%9%%2&
jamb 3ipseen fromthe front side;

Fig. 4 is an enlarged plan view showing details of a portion II surrounded by a
curved line in Fig. 3;
15 Fig. 5 is an enlarged plan view showing a state in which a string-like foreign
object is caught;
Fig. 6 is an enlarged plan view of abutting portions of a car door 5a and a car
jamb 31 seen from above;
Fig. 7 is an enlarged front view of lower end abutting portions of the car door 5a
20 and the car jamb 31 seen from the front side;
Fig. 8 is a view corresponding to Fig. 4, showing a case where no slanting portion
is provided on the car jamb and an ovetlap is large;
Fig. 9 is a view corresponding to Fig. 6, showing the lower end abutting portions
of the car door 5a and the car jamb 31 seen from the front side; and

25 Fig. 10 is-a view corresponding to Fig. 7, showing a state where a car sill is sunk

and a gap below the car door 5a is increased.

Detailed description of the invention
An embodiment of an elevator device according to the present invention will be
described with reference to the accompanying drawings.
30 Fig. 1 is a schematic sectional view showing an entire elevator according to an
embodiment of the present invention. As shown in Fig. 1, an elevator device 100 in the present

embodiment has a car 102 and a counterweight 103 moving vertically in a hoistway 101



Fig. 8 is a view corresponding to Fig. 4, show ng a case where no
slanting portion is provided on the car janb and an overlap is |arge;
Fig. 9 is a view corresponding to Fig. g, showi ng the | ower end
abutting portions of the car door 5a and the car janmb 31 seen from
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5a i s 106 hRased to Pehafiditdadescs Plidisthgafevidadod diineiy v@tically the car 102 andvthe
enbodi ment of an el evator device according to the present invention
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and the countermelght 103 e rope 104 has its one end fixed to the
car 102 and is | @hum@mﬂmamwmldﬁb@wlwd@ﬁddm@a @Ih@a%bem@ertﬁlemrelm and

B{)s\ﬁs’\; C%ﬁﬁt%{"‘{']%e{ %lbtri gt_"g léllar}ﬁe(c:lahéza)e Er%ﬁ(ir:’pw]égg WEQ%%JWE)%&% Balhde agzﬁnst each

wWr appedthaf. ourt@d dah eox&&aieeuehﬁlﬁlmrwed @eﬁvd‘eu tieep flobEHPadd ﬁ{eﬂwﬂl@rﬂ fior LF
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count ePfiiesuildingy driving the Factimanychingne When thesard R ispoyed ﬂa‘a‘f%@feﬂaelght
di Sl5aNg8;3 R%%ﬂy%%e&ﬁ{ thtls(zi?re@tﬂ‘gl opposite to the moving direction of the car 102. While

the illustration of floors between the top floor HF and the bottom floor LF is omitted in the
figure, only two floors of the top floor HF and the bottom floor LF may exist or further floor or
floors may exist.
Fig. 2 1is a front view of an entrance/exit portion of the car seen from the front
20 side. Asshown in Fig. 2, the car 102 has a plank 115, a car sill 4 and a cab 50 on a car frame
via rubber vibration isolators 114. The car frame is constituted of a crosshead 111, posts 112
and a car platform 113. Car doors 5a and 5b have upper portions hung by means of door
hangers 2a and 2b and are rolled on a door rail 3 to be opened or closed, thereby the opening of
the cab 50 is opened or closed. The door rail 3 is mounted on a door rail frame 1. The door
25 rail frame 1 is mounted on the posts 112. A safety shoe 8 attached by means of safety shoe
levers 6 and 7 is located on the car door 5a. In a case where a person, a freight or the like is
caught during ordinary door closing, the safety shoe 8 moves in the door opening direction
relative to the car door 5a to detect contact with or catching of the person, freight or the like and
to start door opening by reversing the door operation of the car doors 5a and 5b from closing to
30 opening.
During the door closing/opening operation, the car door 5a moves about twice
distance than the car door 5b moves in generally the same time period. That is, the speed at
which the car door 5a moves is about twice the speed at which the car door 5b moves. The car

door 5a is constructed as a high-speed door, while the car door 5b is constructed as a low-speed



t he counterwei ght 103 to have a gap therebetween such that they do

not collide agai nst each other. The car 102 can be vertically noved
between the top floor HF and the bottom floor LF of the building by
driving the traction machine. Wen the~ dar 102 is noved, the
countermelght 15 103 is vertically noved in the dlrectlon opposite to
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Fig. 4, the fore end of the car door 5a recedes relative to the cab interior exposed surface of the
car jamb 51, as seen from the interior of the cab 50 in the car 102. By providing a slanting
portion 51a in the car jamb 51, an overlap S2 between the car jamb 51 and the fore end of the car
door 5a is reduced in comparison with a gap S1 formed in this state. It is desirable that the
25 overlap S2 satisfies the formula: S1/2 = 82,
Fig. 8 is a diagram corresponding to Fig. 4, showing a case where the slanting
portion 51a is not provided in the car jamb 51, and where the overlap is large. As shown in Fig.
8, if the slanting portion 51a is not provided in the car jamb 51, and if the overlap between the
car jamb 51 and the fore end of the car door 5a is large, such a case is conceivable where there 1s
30 apossibility of failure to detect catching of the string-like foreign object 200 with the pressure-
sensitive sensor 20a. It is because, when a string-like foreign object 200 having a size
approximately equal to the gap between the car door 5a fore end and the car jamb 51 is caught
between the car door 5a fore end and the car jamb 51, the string-like foreign object 200 is

brought into contact with an outermost end portion of the joint strip 20 to slightly increase the



Fig. 4 is an enlarged plan view showi ng details of a portion I
surrounded by a curved line in Fig. 3. As showmn in Fig. 4, a joint
strip 20 is located on the fore end of the car 10 door 5a. A joint
strip 21 is also located on a car janb“@I. The joint strips 20 and 21
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Therefore, as shown in Fig. 10, the gap between the lower end of the car door 5a and the car sill

4 is increased as G2, where the joint strip 20 having the pressure-sensitive sensor 20a therein

does not exist. A level difference G3 in a height direction G3 is then generated between the
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oreign obj ect 2Hb EhineysHoRRtal: neCRnn Bbaifg o ifoihed Biine bifamt

20 doavbhgt diieepoiteadid Bels snad thibe@laedsnthe2QasitiFer dn this wagnhdieednd save plate
40 can be constructed so that the lower end of the slanting surface of the second save plate 40
can be in contact with the surface of the car sill 4 even when deformation or strain is caused in
the car sill 4 by deformation of the rubber vibration isolators 114 caused by entering of a person

of a freight into the car, thereby improving the reliability of the accuracy of scooping up of the



The maxi mum hei ght of the second save plate 40 may be set at higher
position than that of the save plate 30 on the |lower fore end portion
of the car door 5a displaced by the 20 %nnunt of displacenent of the
rubber vibration isolator 114 under thé ‘cab 50. Wth this

arrange nh %h%.a(ﬁyéﬁgg-like forei gn object on the plank can be

gui ded 8gt%§ 8?8%% e- %sitive sensor 20a at the fore end of the

car door 5a evenAMigfhe se€ord ANK plate £0MNix0Y tthpemsiambd] it 4 ehd@Riabsorbing
thereby inproving the reliability with which a foreuﬂp obj ect can be
det ect ExmhsaITiFrpPwYithgjeanucaciesnaldy ligntiemthe cenwaion afffopnbsuch as vibration
pressute: : : :
DT b P AT e M A SRR ARG ARl s,
save phafaidingtthe anatpemenniareasi thg lbwer qad ol i slarting tirfideerfsiie seognd sake
forei gn obj ect 200 _on the %Iank gui ded to pressure-sensitive sensor
20a at Plae?G eardrcnge sriaosot digrcaggith4 5a, t hereby i nproving accuracy of
detection with tRe REeHsERHTRIN J1h%A038PRMded bR thdBn@hE BRMe side of th
enbodi nment, the selétgr{’d ngcg)npl at eIS 40 i sgﬁ%unteeg to tﬂe %ar jgaSl Y %0 %(iar
at onejgudi fit tovdniableachwing asoifagertly lbeme phstd et onspachend anpreiving the | n

this way, th?ﬁecond save plate 40 can be constructed so that the

| ower t@P?‘ Bﬂslanting surface of the second save plate 40 can be
ingontact wth trhe|sui FaRe &lcohd @av%?[at@ B0 Ina§ bYEIEqHRIRD o ShRfeBian QRe cab
or strain is caused in the car sill by deformation of the rubber

vi br at P@ntersarl cxpesed sudaceqdilseehr jamie At &r ¢nagleghountingvatheubkinderingdpgding or
into the car hereby inproeving.thg reliabili.ty of the accuracy of
scoopi Hofing el ResSoedy 074 BE R el sPRugtitdn’ect 200, Al s, the
second save pl at MR théplekett Enibodinkidit B&Y boeR @bscBibedvinith réspect to the arrangement
shock- absor bi ng nmepber 1 nterposed therebetween to enable limting the
gener afarone & ongioptediychayaef sxppiple therprescabinpeiipnign baarilicg to ArrpmEemests
102 ca - i i : ' .
i 8t A O AP T Suo RAGERD by lopiiheel W0 Mlopfhg”  Further while
sur f acéheqfredehcersiaridmentday begyl dseribd widniegpdcs tot the asandeacat mtludhe thar
sill 4. ) Further, the second save plate 40 j.s, provided on
the | aRAFRHGC Fope HEP BY way & e)f%pq&éﬁe presgnt yfe%glb?ﬁﬁqe@pgb%& Figagiine room-
Suff | C|eghbloYarbAidifeel A A Bl SRAGSN A nindBE BXIHKCLRP101.

mai ntainability. 10The Iength df the second save plate 40 may be set
equal to or shor itehotld&n fuiier cabderstood hy droiseskibspmsibel a et aldleough thdhe

car__japb 51 to enabl unting wthout. hindering |oading.or unloading
of 2 pliSedin fesGRRiprr B g, vk 6 eRBoUmEp RS ety et BY ientih R0k

Wi | e {iRgc@iRSGH kn® PR PRI geh a8d RRAITIcHESE hACSE MhddwitBSRdepartife B the
arrangenent for one to one roping by way of exanple, the present

i nvent spirit efthe nvenipp ansidhe scomeod prded claims.



15 for various types of roping such as two to one roping and three to
one roping. Further, while the present enbodi nent has been descri bed
wWth respect to the arrangenent including the machi ne room 105 by way
of exanple, the present invention can b&€ applied to a nmachine

rooml egs el evator device or the like having a traction machine in

t he hoi ?Rﬁy 101. It should be further understood by those skilled in
the ary, that altheugévatdi@a2orhsis@eod 84 fERSCIndR! daBRnBscd fRmeBidea Aibber
enbodi nents of the invention, the invention is not limted thereto
and varitsundpelptgethesabgtwasai fi cati ons may be nade without departing
fromthe spirit g‘jhe}etfﬁ?a kﬂ%\ﬁﬂé—' %it@%eﬁ&?iﬁﬁ&ﬂﬁe@én 5 Rte BRPERLEE-way-
claims. - 8 - darns e AR BreVATGrocar conprising a car franme anhd a
cab onopiingedr dobafior opbiiig ar €ludibg bin wpdnigd ofthe tatodoathatra dap et Bicestba,
wherein a pressure-sensitive sensor is nmounted on a fore end of a

one- waPIESHEr RS sepos whep theg3e Apegs 610s¢ds osi ng an openi ng of the cab
so that a car ja - i L :

door 15 ol sed  heldF SR PIRREERRUCE B HE SRl Wle Kl gbRnd 2
| ower 1owe perttbnpdithe can joahb,tand car door and a | ower portion of the car
j anb, and . erein a.slantin ortion is provided at a

posi tion recedi ngjfhﬁtcﬂna%@éﬂ%vogﬂ%ﬁ Brpided ha I@ﬁ%&éﬁ&éﬁgﬁg@gv%@ %978
car j apReds exp&RdshIM0dFehd S §rh0hs Qbn tidgh GRMMAGHIREHAhAARE cdrIoor is
cl osed, and an overlap along a door opening or closing direction

bet weenlosérk andan doslepatahgtadpor aperingrior ¢lgsisgdirentioh befweeh dre qahdowiand tlaf car

a gap between the car door._a th ar janb. . 2. The el evaior car

o Sor i B miief Ban P Et st e PEFen BB ol ant 0 B SFRb e ot he
car jam at a posiThé eRv&Sf ERSPERdinBYo UilnNg fisrthel 868p@ding heeccdad séieqlatédn
t he hoi stway side generally in parallel with the save plate on the

| ower B6rear vm dfa pasdiongerpeiepdingdo therurfaceeidhe ardapr e thedwistyay gde

cl aim el i i ate i s set

ot “hi gRecMIRL S pRbRE IR YU Bl n@loddmoRRE I Tl 21 €, LD e ena
porti oB. of the c&he deostortsptagdiag by Clda 29 mburtin ke ntixdphadeighobf Gk

t he rubber vibration isalator under. the C?gi 4. An elgv t or devige .
conpr i 8§ABd savePlate sysehahhighgr pesitipr hanyhat 9T thesgycplaigyen t e@a*ff-‘éfcrrsm portion

hangi ngr flQaCor d%@gc@d Bi%th\é‘%n{dﬁrr‘lt gfd yﬂlﬁ'&n{eﬂ?tﬂf 4P ®ubber vibration isolator under

i
wherein the car haS a cab on a car frame wth a rubber vibration
i sol at dre dabt er posed t her ebet ween, a pressure-sensitive sensor being

nmounteqd on a fore end of .a .one-way-openi car. door.. f or . opgni ng or
051 nf an openi A STV GousR ComPYSIpE T sapfor meying ‘ertisally in 4 HoistwRy, @ rope
pr355Uﬁﬁ?ﬁﬁ@ﬁ%HkMﬁn%ﬁB%QHwMR%Hﬂﬁﬁgﬁ@&qﬁ?or is closed, and save

pl ates being ocated on a |ower fore end portion of the car door and

a |l ower portion wheteiethesar hagmsabgna car frame with a rupbeyrvébratien splatri ng

portion_ is | ted . at_ a position receding.relative to interiar
bxposed b iidie P e B phn iR EEhRE PPl o & Frelhd iy
when t bgertigd cai @0ér o8 ofIBEEk cladin®MEopedintd fahgcdb, 8 o jadpeidiAgtherpressure-
closing direction between the _car door_ and the car janb being set

smal | epensitiyd senser whewthgrcapdepaps elasedeat 1ame platgs bggrlogated o loyugr forg epd

portion of the car door and a lower portion of the car jamb, and

wherein a slanting portion is located at a position receding relative to a cab
interior exposed surface of the car jamb as seen from the interior of the cab when the car door is
closed, an overlap along a door opening or closing direction between the car door and the car

jamb being set smaller than the size of a gap between the car door and the car jamb.



