1 Elevator Systemw th Safety Device on El evator Doors The present
invention relates to an el evator systemthat conprises a plurality of
hoi st way doors arranged above each 5 other that have horizontally novable
hoi stway door panels, as well as to an elevator car with a car door that
has at |east one horizontally novable car door panel. Stopping neans that
are arranged locationally fixed in the elevator hoistway act in conjunction
with a stopping neans that is 10 fastenel to the car door panel to limt an
openi ng novenent of the car door panel on occurrence of certain deviations
of the stationary position of the elevator car fromthe intended stopping

position. gdekgEsiknglteem wikthendedtst ORRike PaSEle®dtdrs Dodde understood
as that position of the elevator car at which the level of its car floor
exactly matches the level of that story in whose vicinity the el evator car

I's present  af b@gtsen%i EEVS%Q_iEBO'Pe‘EQ%@Q%g%% a1 5Lyt %ryssé@nt §Rs known
a safefy device renti one

t hat conprises a wth the above characteristics.

Present incbhpgiekevat piuspdtien of hie statydaobrianelrangeal abawe igaghel enent
that projects in the direction of the door 25 side wall of the el evator
hoi st way t R&heEoGpPEsNENE ERr1destaldanBRrVarls AR 1S5HeY COF HanfdtSed
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present at a hoistway door [evel or story l[evel. In each case, between
vertical | yladsacent hoirdtzwayaddgr moaxabéet icaal kpoal pgned .3@ tipgppiong plate is
fastened to the dﬁor-side insidedw%ll of, tqi e%eva%on h%kst Y. Epis limts
an Openingmﬁ69§n§ gtofire arrange ocationally fixed 1n e elevator

hoistway act in conjunction with a stopping means that is

10 fastened to the car door panel to limit an opening movement
of the car door panel on occurrence of certain deviations of
the stationary position of the elevator car from the

intended stopping position.

15 Hereinafter, "intended stopping position" is to be
understood as that position of the elevator car at which the
level of its car floor exactly matches the level of that
story in whose vicinity the elevator car is present at that
time.

20
From JP04080191A an elevator system is known that comprises
a safety device with the above mentioned characteristics.
Present in this elevator system on the car door panel is a
coupling element that projects in the direction of the door-

25 side wall of the elevator hoistway that couples the car door
panel with an oppositely situated hoistway door panel when
the elevator car is sufficiently accurately present at a
hoistway door level or story level. In each case, between
vertically adjacent hoistway doors a vertically aligned

30 stopping plate is fastened to the door-side inside wall of
the elevator hoistway. This limits an opening movement of

the coupling element that is fastened to the hoistway door



the coupling elenment that is fastened to the hoistway door 2 panel, and

t hereby of the hoi stway door panel itself, when the elevator car has
stopped so far below the intended stopping position that is assigned to a
hoi stway door that the horizontal projections of the coupling el enent and
of 5 the stopping plate nutually overlap. The purpose of the safety device
according to JP0O4080191A is to nake the |large and costly safety aprons that
are fastened bel ow the door sill of everd hoistway door superfluous. Such
safety aprons prevent a passenger frombeing able to fall into the space 10
that is present between el evator car and door-side hoistway wall after the

passenger hgsnepengddt BReeabydeer tRE hBes€rhy HBat panstandisag rst ahkanary
bel ow the intended stopping position. 15 In the el evator system according

to JP040801bhA eleveahercasgé haf ahoepedaser fedrbehar fhesdar@nAgdt oo | ow,
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wal |l is indee eva car ["evel t hat

is too | ow. tNethprexvented proleattiefls 36 bbéeueﬁplﬁﬁgopeamegtobnuhefcar door
and h0|stma¥ door when the elevator _car is_standing too far above the
i ntended® stbppPhEPPHRPt PAALEI RUEHRSLY| PUgEL8R; THEerBUFBofReCdanér that a

passenger wogralyenplscboarXhlalgmbhepaatsht g9k 9Nt8 kgahehst wayytl oor

falls throug I stway door opening t I's present bel om1the car
door sill amddiobstlyesaﬁpEy epbevatothhbi steayasBaohdabkabw mhbodbbe

el evator hoj coul d ndeed be prevent ed a suffl i entl saf et
Soron Ut SLThiSY SRHrYohpRethar BBGF SPPEisttps. EhEbutareks ttaytand

extends at ﬁ§@§én9n§ PRLEBENERWNWRLESheing able to fall into the space
10 that is present between elevator car and door-side hoistway
wall after the passenger has opened the car door of the car
that is standing stationary below the intended stopping

position.

15 1In the elevator system according to JP04080191A, in the case
of an elevator car that is standing too low, falling of a
passenger into the space between elevator car and hoistway
wall is indeed prevented when the elevator car has stopped
at a level that is too low. Not prevented or limited,

20 however, is opening of the car door and hoistway door when
the elevator car is standing too far above the intended
stopping position. In this situation, there is the danger
that a passenger who attempts to exit from the car floor
onto the hoistway floor falls through the hoistway door

25 opening that is present below the car door sill and into the
open elevator hoistway. Such a fall into the elevator
hoistway could indeed be prevented by a sufficiently high
safety apron that is fastened to the car door sill of the
elevator hoistway and extends at least one meter downwards

30 from there. However, such a safety apron requires a
correspondingly deep hoistway pit below the level of the

lowest hoistway door, which in certain constructional



30 fromthere. However, such a safety apron requires a correspondingly deep
hoi stway pit below the I evel of the |owest hoistway door, which in certain
constructional 3 situations cannot be realized, or at the | east causes
substantial additional costs. In addition, the solution according to
JP04080191A requires relatively long stopping plates in each space between
vertically adjacent hoistway 5 doors, the stopping plates needing to be
fastened and aligned on the door-side holstway wall wth considerable
outlay. It is also disadvantageous that in elevator systens wth different
di stances between the stories, the lengths of the stopping plates nust be

adapted to §heust 0sns deshapeese 20alnz8lpvatost Sypéensakl whushsover
relatively large distances - for exanple over several story heights - no

hoi st way dodwlstarelptesd@ditianai oppshy- pI@t@d@HE%Obe thst aPlediPRat ext ends

over the entire. 8l 24 angesodgoTeophr pOsE: pLot ey LPYent [ OBols Lo-RLaRgSe an

el evat or STeMwWith-a sa evice ypé esc i does

not possesspliieesainl dasndypatagestweéanpacttcohaly agjaekavahoissywatem
shoul d be created in which the safety of passengers is assured even when
the el evat ofOR%BF- hlde st bppRUNZOPL BbeFarcapene FReLEntaABBACSt 8PFi ng
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fastened b e car door shoul d V|ate Furt hernore, the
proposed sobutiap. shouis bbsoedhsadbhetagébusOMh@Utiayeﬂevatnmtsysabmand

installation, different stqry distances not 25 requiring different
component s Bt b EEF BEYE dQUFEENCTRADBLIBRSethE FUPFIFPedChs JRDEFEFars:
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10 In elevator systems in which over relatively large distances
- for example over several story heights - no hoistway doors
are present, a stopping plate must be installed that extends

over the entire distance.

15 The purpose of the invention is to propose an elevator
system with a safety device of the type described above that
does not possess the said disadvantages. In particular, an
elevator system should be created in which the safety of
passengers is assured even when the elevator car has stopped

20 too far above the intended stopping position. However, for
the reasons stated above, a high safety apron fastened below
the car door sill should be obviated. Furthermore, the
proposed solution should be realizable with low outlay for
material and installation, different story distances not

25 requiring different components of the safety device.

The purpose is fulfilled by an elevator system according to
the invention that comprises an elevator hoistway, a
plurality of hoistway doors arranged above each other, each
30 of which has at least one horizontally movable hoistway door
panel, and an elevator car with a car door that has at least

one horizontally movable car door panel, a vertically



plurality of hoistway doors arranged above each other, each 30 of which has
at | east one horizontally novabl e hoi stway door panel, and an el evator car
with a car door that has at |east one horizontally novabl e car door panel,
a vertically 4 extending barrier rail as stopping nmeans bei ng nounted on
the car door panel and in each case two |locationally fixed stopping dogs
that are vertically spaced fromeach other being fastened at such a hei ght
bet ween the door panels of 5 vertically4adjacent hoistway doors that in each
case one of the stopping dogs limts the horizontal openi ng novenent of
the barrier rail and thereby the car door panel when the position of the
el evat or caft&leying eSat i POStdiVeadrstaeghtd ife @S th&hhg dnbeste@noni . €. in
upward direction or in 10 downward direction, by a defined m ni num di stance
fromthe HGhR &frfeddRBppRRY pRT t 1 DreadheCady ahitAgeCye PRaYLY r ikedle

i nvention ; i all | g 1 5. C o] eseen halt
of the el e%otepﬁl S%i:ﬁ%%% s%/h e1£ h%#e%%?@n%%%l%ts %%Qn% %%@Ft%%%ﬂvﬁghg%he
el evat or asrine fadtadkdigat ooudlove hdiglet evatwsepassendgess paeepsodéct ed

not only fromfalling ipto the space between el evator car and door-side

hoi st way WATEHAL &Y sAFITIRE MOHANGRY GPOBY FadtiHy DAED EAESsPBFYCFl oor in
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el evat or hoi st way. is danger 1s present if a passenger can open the

el evat or dooy aftir thel bl vt bire calpy hilse stappdeot opané arwhbovehehe
wth a ht of nore than

i nt ended stopping position.. 25 - A safe apron . hei
150 mm ¢ netoy R Lh A8 IS T Sip b S UerBEeT Mo St ok G eu, T ch
negative vertical direction, i.e. in upward direction or in
10 downward direction, by a defined minimum distance from the

intended stopping position.

The advantages derived from the invention are essentially
the following:

15 - In case of an unforeseen halt of the elevator car outside
the intended stopping position when the elevator car is
standing too low, the elevator passengers are protected
not only from falling into the space between elevator car
and door-side hoistway wall but also from the danger of

20 falling onto the story floor in the vicinity of the
hoistway door sill and from there into the open elevator
hoistway. This danger is present if a passenger can open
the elevator doors after the elevator car has stopped too
far above the intended stopping position.

25 ~ A safety apron with a height of more than 150 mm that is
fastened below the car door sill can be obviated, which
enables the realization of a hoistway pit with shallow
depth.

— The safety device is realizable with little outlay for
30 material and installation, since only one single stopping

means, the barrier rail on the car door, with a length of



enabl es the realization of a hoistway pit with shallow depth. - The safety
device is realizable with little outlay for 30 material and installation,
since only one single stopping neans, the barrier rail on the car door,
with a length of 5 nore than 1 m is required, and the other stopping
means, the locationally fixed stopping dogs, have only short |engths,
typically less than 50 nm The stopping dogs are therefore easier to
install, since 5 it is essentially only necessary to ensure their correct
position and not their exactly vertical alignnent. - Even with different
story distances and relatively long hoistway sections w thout hoistway

doors, unifafdne lOcationa) | ¥sfrxgdi s4QPPARG m@nétﬁéiogpb;?giﬂ Oseank, 10
uniformlength can be used. Advant ageous enbodi nents and further

devel oprent stlof tdreat bbjabiy ofixde shermitondege, shavedonphyt deostibel ai ns and
described b |OMLt15 dvanéag S rhen vacu hﬁﬂ passengers from el evator cars
that are bl ocKed Q%b HG gyf BAT an' T nt ‘stopping position are

brought by aﬁ‘h@@@é@p&@xﬁk% @bgé hgré nvieaté pord Neayhéehtbhenst oppj ngifegs are
arranged offset so far fromthe 20 barrier rail in the direction of opening
of thedcar ddoris pRmeenthatla PRhY tREFOTSIFYtHR DPERIAgtRBYENBRELBRFY occurs

when a car t égi 0£n31n$€a§ﬁe§9 Qyééél {@éf@£c%§w%%9&§mgﬁéﬂs’ in the said

situation, a east one car ~door panel, and e’ mal nt enance
per sonnel ~ & tet R5d a55¢ gaetl Hod 59 Ways dooce panel , rehat beedbpebedgas far as
a door

hoistway sections without hoistway doors, uniform

locationally fixed stopping means (stopping dogs) of

10 uniform length can be used.

Advantageous embodiments and further developments of the
object of the invention are stated in the subclaims and
described below.

15
Advantages when evacuating passengers from elevator cars
that are blocked too far away from an intended stopping
position are brought by an embodiment of the invention in
which the stopping dogs are arranged offset so far from the

20 barrier rail in the direction of opening of the car door
panel that a limitation of the opening movement only occurs
when a car door gap of at least 30 mm is present.
By this means, in the said situation, the at least one car
door panel, and by the maintenance personnel, also the

25 assigned hoistway door panel, can be opened as far as a door
gap width that still assures safety so that the maintenance
personnel can inform the trapped passengers about the
procedure for the foreseen evacuation and, for example,
supply them with refreshments.

30
According to a preferred embodiment of the invention, the

locationally fixed stopping dogs are fastened on



gap width that still assures safety so that the maintenance personnel can
informthe trapped passengers about the procedure for the foreseen
evacuation and, for exanple, supply themw th refreshnents. 30 According to
a preferred enbodi nent of the invention, the |locationally fixed stopping
dogs are fastened on 6 locationally fixed elenents of the hoi stway doors,
for exanple on the hoistway door sills, on the door headers, or on

cl addi ng el enents. In consequence, theéstopping neans need not be fastened
during installation to the hoistway 5 wall, whose position relative to the
hoi stway doors and the car door can vary greatly. Elaborate drilling and

al i gnment) o MO Ko 0BT 1 NOf | BSd 3k ] &hd s Capn tRerehys brapvabded, rhdvant ageously,
the stopping dogs are so placed that a 10 hoi stway door in front of which

the el evagxamphe Qmkike upobstpagidéen,sihlshienh Bhetdpprnheddgrprevents the
conpl ete ope nmovepent of t arrier ral 0 he car r panel,
can be cdﬁble éﬁgl%%e% %m%nt%hlﬁtenan%%qu%?%ohngwg {OéBhaﬁtP %gghat t he

el evat or @@édl@o@t@@df@gtéﬂecﬁacﬂufm@] mgtalﬁlwi@ﬂﬂd@@l sheppbngtRagi tion that
the camdevice is no | onger engaged between the car door panel and the

hoi st way Wbk, Wames  PIHEblLgh %%a%bw*é@ewe opeheWabi 08T aaér th@hen the
el evat or 8%{ a&.{'@&%e\%r ng L0 argﬁé’%r%@eé%ﬁ?ﬁg 5&8 al Eﬁ{?ance
ave, (6] t

per sonnel exanpl e; acce e car doo rive, e car
roof, or werklévaing Cospaheatsohhain ahier@bveseatavotléedt he elevator car.
The coupling device nentioned above is to be understood as a coupling
device via which, on occurrence of a story stop of the elevator car,

Advantageously, the stopping dogs are so placed that a

10 hoistway door in front of which the elevator car takes up a
position, in which a stopping dog prevents the complete
opening movement of the barrier rail and of the car door
panel, can be completely opened by maintenance personnel on
condition that the elevator car is standing so far from the

15 intended stopping position that the cam device is no longer
engaged between the car door panel and the hoistway door
panel. Through the completely opened hoistway door, when the
elevator car is blocked, and the car door panel is blocked,
maintenance personnel have, for example, access to the car

20 door drive, to the car roof, or to elevator components that
are present under the elevator car. The coupling device
mentioned above is to be understood as a coupling device via
which, on occurrence of a story stop of the elevator car,
the hoistway door panel is unlocked and opened or closed

25 from the car door panel but whose function (engagement) is
only given within a limited zone in the area of the intended

stopping position.

With the elevator system according to the invention,
30 particularly major advantages with respect to manufacturing
costs and installation outlay result from all stopping dogs

having unchanged dimensions even with different story



t he hoi stway door panel is unlocked and opened or closed 25 fromthe car
door panel but whose function (engagenent) is only given within alimted
zone in the area of the intended stopping position. Wth the el evator
system according to the invention, 30 particularly major advantages wth
respect to manufacturing costs and installation outlay result from al

st oppi ng dogs havi ng unchanged di nensions even with different story 7

hei ght s and door hei ghts. Advantageously, the height of the locationally
fixed stopping dog is not nore than 50 mm Alignnment work during 5
installation, as well as material costs and transport weight, are thereby

m ni m zegl Ji: & hen gl 8¥8k Ohe SygEEM according to the invention, the length of
the barrier’rail can be determned very easily. 10 This is always equal to

t he hei ght of the hoi stway door panel |ess the sumof the perm ssible upward

dd d . deviati f the actual positiop, of L evat f
U5 i nt SRR STSRBInGY pobhti BRLOA L r FBF JAFRCERE 14 CABERgned accor ding

to this é@é%ph@@ db§ I nhetMbeagdthant 545mmhi ghighrehor aseendbiungti ons of
the safety device are still realizable. To avoid najor damage to the

el evat orinysabhathont dasheel sl @vanatethalexeelis eandveranénPriovenent as a

result of a 0 t It . wW ipconpl etely closed car doors and collide
with one"® g?ﬁé %?%p%ﬁ%6£§g9é3x4ﬁgz%§éationalIy fixed stopping dogs are

fastened in such manner, for exanple on |locationally fixed elenments of the
hoi stway door, that they can be noved vertically under the influence of a
certain In the elevator system according to the invention, the
length of the barrier rail can be determined very easily.
10 This is always equal to the height of the hoistway door
panel less the sum of the permissible upward and downward
deviations of the actual position of the elevator car from
its intended stopping position. A barrier rail that is
designed according to this rule has the minimum length at

15 which the foreseen functions of the safety device are still

realizable.

To avold major damage to the elevator system should the
elevator car execute a vertical movement as a result of a

20 control fault with incompletely closed car doors and collide
with one of the stopping dogs, the locationally fixed
stopping dogs are fastened in such manner, for example on
locationally fixed elements of the hoistway door, that they
can be moved vertically under the influence of a certain

25 vertical force.

Significant savings in installation and alignment work can
be achieved through the barrier rail and/or the stopping dog
being already installed on the car door panel or on elements

30 of the hoistway doors when the elevator system is delivered.



25 vertical force. Significant savings in installation and alignnment work
can be achieved through the barrier rail and/or the stopping dog being
already installed on the car door panel or on elenents 30 of the hoistway
doors when the elevator systemis delivered. 8 In the case of el evator
systens in which over a relatively large distance - for exanple severa
story heights - for at |ast one of possibly several car doors no
correspondi ng hoistway door is presemt, in the correspondi ng hoi stway 5
door-free zones instead of a continuous stopping plate as required in the
prior art, a nunmber of stopping dogs are to be fastened al ong the door-side

hoi st wayr yvalte ala Sk SEANEESyat HAL s GOFLRSPPNG, ] Ooh BbvE RE, nPéTLatW@l{zengt h of
the barrier rail. Also by this neans, significant costs can be saved. 10
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fromthe intended stopping position that is assigned to a hoi stway door.

Fig. 52 stk diegraomet i bastgad obraicantseeenaonstappugh BAat2038| evat or
system according to Lhe pnvention. Iheelevaol, &ap:hy shgun.in {uo
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section through a car door/ 25 hoi stway door arrangenent of the el evator
syst em sH¥dih correspond to, at the most, the length of the barrier
rail. Also by this means, significant costs can be saved.
10
An exemplary embodiment of the invention is described below

by reference to the attached drawings.

Fig. 1 shows diagrammatically a vertical section through
15 an elevator system according to the known prior art.
The elevator car is shown in two positions that deviate
upwards and downwards from the intended stopping
position that is assigned to a hoistway door.

Fig. 2 shows diagrammatically a vertical section through an

20 elevator system according to the invention. The
elevator car is shown in two positions that deviate
upwards and downwards from an intended stopping
position that is assigned to a hoistway door.

Fig. 3 shows a horizontal section through a car door/

25 hoistway door arrangement of the elevator system shown
in Fig. 2.

Fig. 4 shows the fastening of a stopping dog on the hoistway
door sill of an elevator system according to the
invention.

30 Fig. 5 shows a horizontal section through the fastening

according to Fig. 4.



in Fig. 2. Fig. 4 shows the fastening of a stopping dog on the hoistway

door sill of an elevator systemaccording to the invention. 30 Fig. 5 shows
a horizontal section through the fastening according to Fig. 4. 9 Fig. 1
shows diagrammatically a vertical section through an elevator system
according to the aforesaid prior art. Shown are a door-side hoistway wal |
102 of an elevator hoistway 5 101 with three hoi stway doors 103.1 - 103.3
arranged above each other and an elevator car 105 in two positions that
deviate greatly fromthe intended stopping position that is assigned to the
m ddl e hoi stway door 103.2. The elevator car 105 conprises a car door 106
with a car door panel 107 on 10 which an engagenent el enent 108 is nounted
that, on opening of the door in normal operation, couples the car door

panel 1B¥gwi it hshaesofliatieahoasivayldoar vpahetsl 169ction108r8ughnant he areas
si tuat ed between the hoistmag doorg 1%%.1 z 103.3d that are ar%gnged above
each others’ ?fi%%?F?ma?Fﬁﬂ 81&% Yo ?n% 8F3?%§ 1201 8FeAbunt88™'n such
manner thaé Lheyorpsedenhoistway Weast1b2nbE, aAncDpeaLBY ABYERRAL Of the
engagenent el enent 108, and thereby of the car door panel 107, when the

el evat or 1@Aarwibs FRrpesheishvayt 88°Far 1Bt bw @Hé-?n@éﬁééaegtébﬁﬁﬁg posi tion
o5 PN IOEfck oo BB LBYC0gL 103, by Iy igeonoe e
to the desciapti gneatlyhérsai dhprintendéd shepppugppseiotohhehdesdsi bed
device is to prevent a passenger 25 frombeing able to fall into the open
space thg@s;gnﬁgeggnghe middle hoistway door I03.2. The elevator car
105 comprises a car door 106 with a car door panel 107 on
10 which an engagement element 108 is mounted that, on opening
of the door in normal operation, couples the car door panel
107 with one of the hoistway door panels 109.1 - 109.3. In
the areas situated between the hoistway doors 103.1 - 103.3
that are arranged above each other, vertically aligned
15 stopping plates 110 are mounted in such manner that they
prevent, or at least limit, an opening movement of the
engagement element 108, and thereby of the car door panel
107, when the elevator car 105 is positioned too far below
the intended stopping position that is assigned to a
20 hoistway door 103.1 - 103.3, as is the case in the lower of

the positions of the elevator car 105 shown in Fig. 1.

According to the description of the said prior art, the
purpose of the described device is to prevent a passenger

25 from being able to fall into the open space that is present
between the elevator car 105 and the door-side hoistway wall
102 when the elevator car 105 is standing below an intended
stopping position that is assigned to a hoistway door and
the passenger opens the car door. The disclosed device

30 cannot, however, prevent a passenger, for example when
attempting to leave the elevator car 105 that is standing

relatively far above the intended stopping position assigned



bet ween the el evator car 105 and the door-side hoistway wall 102 when the
el evator car 105 is standing below an intended stopping position that is
assigned to a hoistway door and the passenger opens the car door. The

di scl osed device 30 cannot, however, prevent a passenger, for exanple when
attenpting to | eave the elevator car 105 that is standing relatively far
above the intended stopping position assigned 10 to the hoi stway door

103.2, fromfalling through the openedO car door 106 and the opened hoi stway
door 103.2 into the elevator hoistway. The arrow P that is assigned to the
upper of the positions of the elevator car 105 that are shown in 5 Fig. 1

shows t heopessi Rbespahh @bosuthiazfakbomThhs1ihgkt8koubdl khagopeukd, in
fact, be elimnated by an espeC|aIfy high safefy apron 117 nounted bel ow

the car daprdepr|ldb6andhtbh openkd, hpoakvey, dberasfdclatagonithls t he severe
di sadvant tha t he hois y_pLt e elev tor h0|s mould have to
10 be exeg%Y%E ééﬁ%ﬁ&rngﬁg 8ge E Eﬂaﬁ %ﬁomgsag Sra%natlcalpyer
vertlcalose@heOpogthugb bbethéogﬂesaderh@hstmay vwabkk 302 ehoan ehevator
systemwith two vertically tacent hoi st way doors 203.1, 203.2, and

t hr otigh EsganlePEQHFOFhéaPOQQS {RaPafh @ﬁoﬁﬂchnat&éléufﬂéﬁénﬁl§§rpica|
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The car door 206 20 contains at | east one car door ganel 207 that is guided
in hor|Y6H%§lIQOW%VEBPebﬁaﬁﬁéPcbﬁtﬁdcﬁﬂtBoBPefFﬁﬁ@ 81815R&VaNEE[Eai ns a car

door sillh2d6end hﬁoggewgg%lgaeﬁl tR87ch 8vaPBENRE130HaG! 988 dP¥aFen@b- Shown
door drive. Fastene

10 be executed correspondingly deep.

Fig. 2 shows diagrammatically a vertical section through the
door-side hoistway wall 202 of an elevator system with two
vertically adjacent hoistway doors 203.1, 203.2, and through

15 an elevator car 205 that is shown in two different vertical
positions. The hoistway doors 203.1, 203.2, each contain at
least one hoilstway door panel 209.1, 209.2, that is guided
in horizontally movable manner on a hoistway door frame 213
that contains a hoistway door sill 214. The car door 206

20 contains at least one car door panel 207 that is guided in
horizontally movable manner on a car door frame 215 that
contains a car door sill 216. The car door panel 207 is
opened and closed by a not-shown door drive. Fastened on the
car door panel and also not shown in this view is a coupling

25 device 208 via which the hoistway door panel is unlocked and
opened or closed from the car door panel when the elevator

car stops at a story.

The elevator car 205 is shown in the upper part of Fig. 2 in
30 a stopped position that is below one of the intended
stopping positions that is assigned to the upper hoistway

door 203.1. Shown in the lower part of Fig. 2 is the
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Fastened onto the car door panel 207, and extending
vertically over a large part of its height, is a barrier
rail 208. This projects from the hoistway-door-side surface
of the car door panel 207 so far into the gap that is
present between car door panel and hoistway door panel
209.1, 209.2 that it forms a sufficiently wide vertical
stopping surface via which a locationally fixed stopping dog
210 can block the opening movement of the car door panel
207. Two such respective locationally fixed stopping dogs
210 are arranged at a vertical distance from each other in
all areas of an elevator system according to the invention
between two respective vertically adjacent hoistway doors
203.1, 203.2. These locationally fixed stopping dogs 210 are
preferably placed in such manner that in the vertical
direction they lie as near as possible under the lower edge
of the respective upper hoistway door panel 209.1 and above
the upper edge of the respective lower hoistway door panel
209.2, so that their joint vertical projection in the
direction of opening of the car door panel lies at a defined
distance from that of the barrier rail 208. The stopping
dogs 210 project so far over the car-door-side surface of

the hoistway door panel 209.1, 209.2 that they do not reach



bet ween two respective vertically adjacent hoi stway doors 203.1, 203.2.
These locationally fixed stopping dogs 210 are preferably placed in such
manner that in the vertical 25 direction they |ie as near as possi bl e under
the | ower edge of the respective upper hoistway door panel 209.1 and above
t he upper edge of the respective | ower hoistway door panel 209.2, so that
their joint vertical projection in the direction of opening of the car door
panel lies at a defined 30 distance $2omthat of the barrier rail 208. The
stopping dogs 210 project so far over the car-door-side surface of the
hoi st way door panel 209.1, 209.2 that they do not reach 12 the

hoi st way:ldodreiss e stid@ces nde tdher fade dobrtipanedr 2d0or (;s&eehl 8307 Fig. 3). In
this arrangenent, the stopping dogs 210 are able to stop the barrier rai

208, and $%feretiP did the Lartobra ardeBoY; - sHifil I eI RY eYa¥8r car 205
be so 5jif Ahove,r hel gt he,d ended: stoppi fgs Posidi oRet&By. 51 8bter a

| imted openi ng novenent of the car door panel 207, the barrier rail 208
col | i deshs tdaorboaf pdree] od@t) ostadhyd tfhexerl estaoppr nep do@S 28€. sdhe | engt h
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distance is preferably selected so that the opening path of the car door
panel orthrarsdrrier onlly 20Gicell ke wiarh dote Qhaptiod beciedsraBby nm when

(he, 15 LR iy AF PP PSR SO Im ae LIkendcpSheny 10
pr ef er ablot Inagiened dexdoeaieonsy | vnd i xesk slerediscod dbeve, that is
10 present in the opening direction of the car door panel
between the barrier rail 208 and the locationally fixed
stopping dogs 210. This distance is preferably selected so
that the opening path of the car door panel or panels is
only limited at a car door gap of at least 30 mm, when the
15 elevator car is positioned too far from the intended

stopping position.

As shown in Fig. 2, the locationally fixed stopping dogs are
preferably fastened to locationally fixed elements of the

20 hoistway doors 203.1, 203.2, for example to the hoistway
door sills 214, to elements of the hoistway door frame 213,

or to cladding elements 204 of the hoistway doors.

The locationally fixed stopping dogs 210 are placed outside
25 the space that is occupied by the hoistway door panels
209.1, 209.2 so that these can be completely opened, even
though the elevator car 205 takes up a position in front of
a hoistway door in which a stopping dog 210 limits the
opening movement of the barrier rail 208 and thereby of the
30 car door panel 207. Prerequisite for the complete opening of
the hoistway door panel in this situation is, however, that

as a result of a relatively large deviation of the car



20 hoi stway doors 203.1, 203.2, for exanple to the hoistway door sills 214,
to el enents of the hoistway door frame 213, or to cladding elenents 204 of
t he hoi stway doors. The locationally fixed stopping dogs 210 are pl aced
outside 25 the space that is occupied by the hoistway door panels 209.1,
209. 2 so that these can be conpletely opened, even though the elevator car
205 takes up a position in front of a hoistway door in which a stopping dog
210 limts the opening novenent of thelbarrier rail 208 and thereby of the
30 car door panel 207. Prerequisite for the conplete opening of the

hoi stway door panel in this situation is, however, that as a result of a
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said priomp@ition hef dincadlionaddy ddxers stoppmge dogh@dgeal ways have
unchanged di mensions even with different story heights and door 10 hei ghts.
The hePght of the stopping dog is preferably not nore than 50 mnm The
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det er m natdtappifng hel axied mooosding edb [Engtdniof ptiher bartierthail 210 can be
very easily deduced. This i | ways equal_to at |east the height of the
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dimensions even with different story heights and door

10 heights. The height of the stopping dog is preferably not
more than 50 mm. The outlay for material and installation is
thereby reduced and the necessary material logistics are

correspondingly simplified.

15 From Fig. 2, determination of the minimum required length of
the barrier rail 210 can be very easily deduced. This is
always equal to at least the height of the hoistway door
panel 209.1, 209.2 less the sum of the permissible upward
and downward deviations of the actual position of the

20 elevator car from its intended stopping position. Use of
this rule for determination of the length of the barrier
rail 210 ensures that the intended functions of the safety
device are realizable with smallest possible length of the
barrier rail.

25
Fig. 3 shows diagrammatically a horizontal cross section
ITII-III through a car door/hoistway door arrangement of the
elevator system shown in Fig. 2. Visible are the door-side
hoistway wall 202, two horizontally movable hoistway door

30 panels 209.1 with the hoistway door sill 214 situated below,
two car door panels 207 that correspond with the hoistway

door panels with the car door sill 216 situated below, as



R
and downward devi ati ons of the actual position of the 20 elevator car from
its intended stopping position. Use of this rule for determnation of the
|l ength of the barrier rail 210 ensures that the intended functions of the
safety device are realizable with smallest possible Iength of the barrier
rail. 25 Fig. 3 shows diagrammatically a horizontal cross section I1I-111
t hrough a car door/hoi stway door arrangenent of the elevator system shown
in Fig. 2. Visible are the door-side hoistway wall 202, two horizontally
novabl e hoi stway door 30 panels 209.1 w4h the hoistway door sill 214
situated below, two car door panels 207 that correspond with the hoistway
door panels with the car door sill 216 situated below, as 14 well as a part
of the el exdtloracar 205 dmdilcatelewdttdr 208 20%. tIwmdMeatedakiyh-208 e.
per pendi cul ar to the surface of, the drawing - extending baryrier rails of
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relative to the barrier rails 2 by a certain distance in the opening
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openi ng path aqf. t barrier rail 208 d thereby of the ¢ anel 207
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that is still executable in this situation results in a door gap wi dth that

is still cRARYald eHalanRe rigw the pIRAREIMT phissaigers ¢F ome deehgramtd 15 the
el evat or hacyeSttw sh:%tpp%gd}ic%?e}ﬂ?lt%sxsoﬁﬂ Wich the opening path of

the barrier rail 208 and thereby of the car door panel 207

10 is limited, when the elevator car is situated too far below
the intended stopping position that is assigned to the
hoistway door. The opening path that is still executable in
this situation results in a door gap width that is still
sufficiently narrow to prevent passengers from falling into

15 the elevator hoistway but which nonetheless allows
communication between maintenance personnel and trapped
passengers as well as, for example, to supply the passengers
with refreshments. Also drawn diagrammatically in Fig. 3 are
two coupling devices 218 that are arranged between

20 respective corresponding car door panels and hoistway door
panels and mentioned in association with Fig. 2 that
transmit the door movements of the motor-driven car door

panels 207 to the hoistway door panels 209.1.

25 Shown in figures 4 and 5 (Section V-V) is an advantageous
embodiment of the fastening of a stopping dog 210 onto a
hoistway door sill 214 that guides a hoistway door panel
209. A block-shaped stopping dog 210 is guided in an
approximately 1 mm deep vertical groove 220 in the front

30 wall 214.1 of the hoistway door sill 214. The stopping dog
210 is provided with a T-~shaped T-groove 221 that runs

continuously in vertical direction. Inserted in this T-



comuni cati on between mai nt enance personnel and trapped passengers as well
as, for exanple, to supply the passengers wth refreshnents. Al so drawn
diagrammatically in Fig. 3 are two coupling devices 218 that are arranged
bet ween 20 respective correspondi ng car door panels and hoi stway door
panel s and nentioned in association with Fig. 2 that transmt the door
novenments of the notor-driven car door panels 207 to the hoi stway door
panels 209.1. 25 Shown in figures 4 amd 5 (Section V-V) is an advant ageous
enbodi ment of the fastening of a stopping dog 210 onto a hoistway door sil
214 that guides a hoistway door panel 209. A bl ock-shaped stopping dog 210

I's gui degrbByani s apPERXENRLehy1d PP dGepnverbheal ngpgowe 22@skn the front 30
wal | 21471 of the hoistway door sill 214. The stopping dog 210 is provided

with a Tpehapelle Thgigbtet2t thaedephed teonthauBugkpova wedt Wbakedirection.
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hoi st way door sill 214. By neans of 5 a self-locking threaded nut 224 and a
| eaf Sspringebdslochéngspbeparedonnt2224angdwet hepf FRE1BHoPEPRgtl6y 210 is

fastenedoto.1he hoiptyay dagrsth!?1dnol 0rbie; AhoUs bast gai ng, thanks to

bei ng QUI int horizonta irection e verti cal groove 220, i.e.
in the dfaetém@@ 46 thewhotbtwag babtleilla2l4208naChs ehowh in the nornma

case, the sto 5lng dog 210 is cagable of bearing a heav¥ load. Under the
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pressed Quif£pphiis £RSt6BLPY-81089c0ove 220, i.e. in the direction

10 in which the barrier rail 208 acts on it in the normal case,
the stopping dog 210 is capable of bearing a heavy load.
Under the influence of a vertical force, the stopping dog
210 can, however, be pressed out from its fastening along
the vertical groove, the necessary vertical force depending

15 on the pretensioning force of the leaf spring 225. This way
of fastening the stopping dogs can be of great advantage if,
as a result of faulty functioning of the elevator control
when the elevator car 205 is moving vertically and the car
door panel 207 is at least partly open, the barrier rail 208

20 strikes against one or more of the stopping dogs 210. Thanks
to the embodiment of the stopping dog fastening that is

shown, major damage of the elevator system can be avoided.

A correspondingly adapted fastening of the stopping dog to
25 elements of the hoistway door 203.1, 203.2, for example to

the door header of the hoistway door frame 213 or to

cladding elements 204 of the hoistway door, is self-

evidently also realizable.



the vertical groove, the necessary vertical force depending 15 on the
pretensioning force of the leaf spring 225. This way of fastening the

st oppi ng dogs can be of great advantage if, as a result of faulty
functioning of the elevator control when the elevator car 205 is noving
vertically and the car door panel 207 is at |least partly open, the barrier
rail 208 20 strikes against one or nore of the stopping dogs 210. Thanks to
t he enbodi nent of the stopping dog fastening that is shown, major damage of
t he el evator system can be avoi ded. A correspondingly adapted fastening of
the stopping dog to 25 elenents of the hoistway door 203.1, 203.2, for
exanpl e tgétéggaéﬁ?y'fpeader of the hoistway door franme 213 or to cladding
el enents 204 of t elﬂoistmay door, is self- evidently also realizable. 16
Patent Clains 1. Elevator system conprising an el evator hoistway (101), a

lurality, of i stway doors (203.1, 203.2) arranged abqv 5e ot her each
P Ehoht Teast RORTSRGE SORtam ConbrLaane b CLeda G0 odararY 2891 5606, 5
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hori zontal I'y novabl e car door ‘panel (207), characterized in that 10

f ast ehed aarch hetloor <ot walelay 20595t sone vernizental lexneneknbebarrier rail

(208) and t.hat in the areas, |yl in riical ,direction between
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spaced from each other are arranged in such manner that in each case one of
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characterized in that

10 fastened to the car door panel (207) is a vertically
extending barrier rail (208) and that in the areas lying in
vertical direction between the hoistway door panels (209.1,
209.2) of adjacent hoistway doors (203.1, 203.2) two
locationally fixed stopping dogs (210) that are vertically

15 spaced from each other are arranged in such manner that in
each case one of the stopping dogs (210) limits a horizontal
opening movement of the barrier rail (208) and thereby of
the car door panel (207) when the position of the elevator
car (205) deviates in positive or negative vertical

20 direction by a certain minimum distance from an intended
stopping position; and
the locationally fixed stopping dogs (210) are fastened
to locationally fixed elements of the hoistway doors (203.1,
203.2).

25
2. Elevator system according to Claim 1,
characterized in that
relative to the barrier rail (208) the locationally fixed
stopping dogs (210) are arranged offset so far in the

30 opening direction of the car door panel (207) that a

limitation of the opening movement only occurs when a car



openi ng novenent of the barrier rail (208) and thereby of the car door

panel (207) when the position of the elevator car (205) deviates in
positive or negative vertical 20 direction by a certain mninmmdistance
froman intended stopping position; and the |ocationally fixed stopping
dogs (210) are fastened to locationally fixed elenments of the hoi stway doors
(203.1, 203.2) 25 2. Elevator systemaccording to Claiml, characterized
inthat relative to the barrier rail (208) the locationally fixed stopping
dogs (210) are arranged offset so far in the 30 opening direction of the car
door panel (207) that a Iinitation of the opening novenent only occurs when

a car #)o r?gﬂgfq{ A {east %Mnlgr%e . 3. Elevator system

accordl ng he f'oregoing clai characterized in that 5 the
st oppi ng dogs (210) are so placed that the hoi st way door panel (209.1,
209. 2) can be conpletely opened even thoug t he el evator car, (205) takes up

a positiorrdin WHiSHR e SYs%tc%’blang:Qfdb”{ng(B M&ids e I n Sovenent of

the barrigry rnegl r%.?@ Al 4 tihe gal, door panel (207) as long 10 as the
coupling VI ce ‘(218 %at IS pr esent to couple the hoistway door panel
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the elevator car (205) takes up a position in which one
stopping dog (210) limits the opening movement of the
barrier rail (208) and of the car door panel (207) as long
10 as the coupling device (218) that is present to couple the
hoistway door panel (209.1, 209.2) with the car door panel

(207) is no longer engaged.

4. Elevator system according to one of the foregoing
15 claims, characterized in that
the stopping dogs (210) always have unchanged dimensions

even with different story heights and door heights.

5. Elevator system according to one of the foregoing
20 claims, characterized in that
the height of the locationally fixed stopping dogs (210) is

not greater than 50 mm.

6. Elevator system according to one of the foregoing

25 claims, characterized in that
the length of the barrier rail (208) is equal to at least
the height of the hoistway door panel (209.1, 209.2) less
the sum of the permissible upward and downward deviations of
the actual position of the elevator car (205) from its

30 intended stopping position.



even with different story heights and door heights. 5. Elevator system
according to one of the foregoing 20 clains, characterized in that the

hei ght of the locationally fixed stopping dogs (210) is not greater than 50
mm 6. Elevator system according to one of the foregoing 25 clains,
characterized in that the length of the barrier rail (208) is equal to at

| east the height of the hoistway door panel (209.1, 209.2) |less the sum of
t he perm ssible upward and downward deMd ati ons of the actual position of
the elevator car (205) fromits 30 intended stopping position. 18 7.

El evator system according to one of the foregoing clains, wherein at |east

one of the | ogakkarald ¥ fdveaf HQRRING Q0SS ofIWHEEG d b g MR L1 cal groove
provided in a-locationally fixed 5 portion of the hoistway door; said
st oppi ng degriss fustreried to said fixed portion of the hoistway door by

means of an el nt. which i ressed _,against the stopping dog, by neans of a
spring el ementa%sm(-)ieatsﬁatonseaiocslt grkﬁpéioﬁﬁt&%&ag‘iﬁ Ejé’ﬁdtess%god)pgjlﬂg %}Oc%ﬁ i'ts
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defined by the force applied by said spring elenent. 8. Elevator system
accor @i ngPard1ewe odf thiee rsdgH oW ai ms, characterized in that 15 the

bar rier Tail BIOLS SPMING 0003 U o Ay sadt, Al on e
when t he teleetatiGrweysioynd Sy deldnere.an element which is pressed
against the stopping dog by means of a spring element so
that said stopping dog can be pressed out from its fastening
10 along the vertical groove under influence of vertical force

defined by the force applied by said spring element.

8. Elevator system according to one of the foregoing
claims, characterized in that

15 the barrier rail and/or the stopping dogs (210) are already
installed on the car door panel (207) or on elements of the
hoistway doors (203.1, 203.2) when the elevator system is

delivered.



