1 Elevator Systemw th Safety Device on El evator Doors The present invention
relates to an el evator systemthat conprises a plurality of hoistway doors
arranged above each 5 other that have horizontally novabl e hoi stway door
panels, as well as to an elevator car with a car door that has at |east one
hori zontal |l y novabl e car door panel. Stopping neans that are arranged

| ocationally fixed in the elevator hoistway act in conjunction with a
stoppi ng neans that is 10 fastened to thelcar door panel to linit an opening
novenent of the car door panel on occurrence of certain deviations of the
stationary position of the elevator car fromthe intended stopping position.
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position of the elevator car at which the level of its car floor exactly
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conprises a safety device wth the above nentioned characteristics. Present
in this el evarissest emmnitaiel waroddori ggaveet dems couplded) at@nertadthat
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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 pocsition.

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 procjects 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 elenment and of 5 the
stopping plate nmutually overlap. The purpose of the safety device according
to JPO4080191A is to make the large and costly safety aprons that are
fastened bel ow the door sill of every hoEstway 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

has opened th@e0ar a¢PM frdiie drarchd hati disvast andimg asiaat iianalyr belaw t he
i nt ended stoppin position. 15 In the elevator systemaccording to
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passenger who, /fitenqhs d0 KX drdimdNersarnddiean antQ, the.hHaird wayr fd oor
falls through the hoi stway door 25 opening that is present bel ow the car door
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.d ,i ndeed bhe prevented a sufficiently high safety apron that
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| east one meiyvedaWaWadSenger from being 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
cnto the hoistway floor falls through the hoistway door

25 opening that is present kbelow 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 heistway 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 hoBstway wall wi th 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
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el evator system w a safety e type descr does
not possess glheesaiith disadvepi@gese tuarrparditildArly adj atevatiosi sywedem shoul d
be created in which the safety of. passengers is assured even when the
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the car door sill should be obviated. Furthernore, the proposed solution

shoul d be realtilzabl etwiith 41w olitdagvdoragamtertitat amd ¢ hstat dat st ems
different story distances not 25 requiring different conmponents of .the safety
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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 1is 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 doecr sill should be obviated. Furthermore, the
preposed 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 being nounted on the
car door panel and in each case two |ocationally fixed stopping dogs that
are vertically spaced fromeach other being fastened at such a hei ght

bet ween the door panels of 5 vertically adjacent hoistway doors that in each
case one of the stopping dogs limts the horizontal opening novenent of the
barrier rail and thereby the car door panel when the position of the
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of the elevator car” outside the intended stoppling position when the el evator
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This danger is present 1f a passenger can open the elevator doors after the
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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 docor-side hoistway wall but alsc from the danger of

20 falling onto the story floor in the vicinity of the
hoistway door sill and from there intc 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 nmeans, the
| ocationally fixed stopping dogs, have only short Ilengths, typically |ess

than 50 nm The stopping dogs are therefore easier to install, since 5 it is
essentially only necessary to ensure thei b correct position and not their
exactly vertical alignment. - Even with different story di stances and

relatively long hoistway sections w thout hoistway doors, uniform

| ocational ly fihxed shepping, "eanse§st @ppl Nngndogsy 6thd0 wyBbpph Ayl ABEHB, can be
used. Advant ageous enbodi nents and further devel opnents of the object of the
invention are shatédcphiphalsybéldPAsShAEP1HEsEPTBednBERORRLY5SAAVANt ages
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posi

froman intende toppi n ion are brought by an enbodi nent of the
invention in Whechtbheistioppgngadegsharefareangedeof toetinsovaflar Hionet he 20
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one car door panel, and by the mai ntenance personnel, also the 25 assi gned

hoi stway door pPueelwithndbéfepenedsasriadiasancesonand relatively long
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
positicon 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 c¢n



gap width that still assures safety so that the maintenance personnel can
informthe trapped passengers about the procedure for the foreseen

evacuati on and,

for exanple, supply themwth refreshments. 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 cladding

el enent s.
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can be conplete

I n consequence, the stopping nmeans need not be fastened during
installation to the hoistway 5 wall, whose position relative to the hoistway
doors and the ca
wor Kk duri ng lidwdaldatlion caikd heranthe @vairdetoi Advantageous! for t he
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have, for exanple, access to the car 20 door drive, to the car

roof, or to wimsvatwriepnporentsatiat car edlpedentbarderided. el evator car. The
coupl i ng device
on occurrence of a story stop of the elevator car,
Advantageously, the stopping dogs are so placed that a

menti oned above is to be understood as a coupling device via

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

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

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 understoocd as a coupling device via

which,

cn occurrence of a story stop of the elevator car,

the hoistway door panel is unlocked and opened or closed

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,

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 a limted zone in
the area of the intended stopping position. Wth the elevator system
according to the invention, 30 particularly major advantages with respect to
manuf acturing costs and installation outlay result fromall stopping dogs
havi ng unchanged di nensi ons even with different story 7 heights and door

hei ghts. Advant ageously, the height of thé locationally fixed stopping dog
is not nore than 50 mm . Alignnent work during 5 installation, as well as
material costs and transport weight, are thereby mnimzed. In the el evator
Syst em accomdiing tiso atnde dowremidiamtd.nhe |length of the barrier rail can be
determ ned very easily. 10 This is always equal to the height of the
hoi st way door panel |ess the sum of the perm ssible upward and downward

devi ations ofyhe RLINA POSIH Ot ifhd RE &IV AN (G&In f1nQM £4i{ey | Nt ended
stopping position. "A barrier rail that is designed according to this rule

has the m nishopdiengtdeaati sl Siothindre Héarorsds een fAlnctrinems: ofo tkhelwaifrat y
device age still al i zabl e. Ta avoi d maj.or, danage to, the elevq;or system

shoul d the IO1GGALGT Ch Bledliile &5 GG Ca b rorent 85 o FERALL of a 20

control fauljeiWHtl) iadreompleated)y ntlmisedear doors and collide with one of the
st oppi ng dogs, the locationally fixed stopping dogs are fastened in such

manner, for exanple on l|ocationally fixed el enents of the hoistway door,
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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 ¢f 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 avoid major damage to the elevator system should the
elevator car execute a vertical movement as a result of a

20 contrcl 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 1s delivered.



25 vertical force. Significant savings in installation and alignnment work can
be achi eved 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 elevator systens in which
over a relatively large distance - for exanple several story heights - for
at |ast one of possibly several car doors no corresponding hoistway door is
present, in the correspondi ng hoistway 5 8oor-free zones instead of a
continuous stopping plate as required in the prior art, a nunber of stopping
dogs are to be fastened along the door-side hoistway wall at distances that

correspond t1¢, tafe (@Mt o lthQdanNd b teing hey Raridelovdraid .r Al his
means, significant costs can be saved. 10 An exenplary enbodi ment of the
i nvention i dadescdisd@nss ow LBy erEurlencever alhes tamvadtedd@idraw g &g, 1
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according to nown prio e el’'evator car 1 posi tions

t hat devi at éciwpwarydsicand idownsareds: ,f riomtihkee dontrevsgedh Sitreppidigtwzosi tion t hat
is assigned to a hoistway door. Fig. 2 shows diagrammtically .a verti cal
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el evator car,d.sShein - i Hog A0S 1,aNnS 4 haindaviat & dsvRifsiand donnvar ds

froman intended stopping position that is assigned to a hoistway door. Fig.
3 shows a hdrd Z@stainesectlicny tthreo Wiy rar sdare doorst w2y hailst wey digorararesangenent

of ‘the el evator system shom

o, 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 dcor 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
hori zontal section through the fastening according to Fig. 4. 9 Fig. 1
shows di agrammatically a vertical section through an elevator system
according to the aforesaid prior art. Shown are a door-side hoistway wal l
102 of an elevator hoistway 5 101 with three hoi stway doors 103.1 - 103.3
arranged above each other and an el evator® 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
107 with onefof - thesH St s soora bhprel LY 10gvartiqph sectien t Herap@hasan

si tuat ed bag‘f@ﬁ%&;ﬁ %}Péféwcgggcﬁg?%o§o lige 1£§or?‘es§1 ;ﬁgr’g{@r ar ranged, above

each other, ve aligned 1 pping plates 1 nounted i n such
manner that dheya ¢servenide dicbdtwaEastall ni?? ah apeniegatovenenstodyt he

engagenent e| enent 108, and thereby of the car doo anel 107, en the
el evat or “cart3b5'11s" pofsie§ ot téeY fAre bR ]oQ/\?a' Y he {Qé)e dRET R DPPi HIP Posi ti on

that is assignad 4o,& 20 4ol stadyy door 493 los 1033 @#ssisidhe €rse in the

| oner of the positions of the elevator car 105 shown in Fig. 1. According
to the descriptiare ofredel wafdopriloe Brtendérd sipeppose pPsiheoneslkat besl

device i s 1OLPLEVEIL & PASISAORE, 25 J1 QMBS RS20 6512 TALL Libeatbe open

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 10%.1 - 108%.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 1s 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 0of 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 1s 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 opened car doorl®06 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 the
possi bl e pattiv athesueh saewfaal [dookhi1D X sk fofom ffallliimgy dcowadigh neHeaciperssd

elimnated by an especially high safety apron 117 nounted bel ow the car door
sill 116, &h d%ll@,gﬁ&ﬂe%‘r‘? %%é@lﬁt@&mqor?ﬁ ﬁ&%&vérrétcﬂits}?dvant age

that the hoigtaay ¥ thBfstt eleyator fpistway wauld haweed oo khdapeacut ed
correspondi ngly deep. Fig. shows diagrammatically a vertical section
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vertical Ly adjacent . hoi stway door.s ,203. 203.2, ,and rough .15 an el evat or
car 205 %hafEdligs' ghosvk\}no“isn tth\/% pcﬁsfsflzorleentpa\]/%‘r to?fgﬁdChpgsi%qoln's. e rhloslksto\/\%y

doors 203. 1,f203.n4 ceadhi,cant adtit bd edAasimiona dDist way «gofcipaet R0 1,
209.2, that is guided in horizontally novable manner on a hoi stway door
frame 213 t3ftetcomPaids ld haAxintsd dsorowsithe Zps 9 cairl dob® 208 28

contai ns at d fanhel; 2Q7 [ jded d ny; '%pg%t |y
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The car doortheenelhe2Mbiistwaopanied aihd i asledrdnye ra hotstsdeopwwalolat Tdrveveto

Fastened on the
I0 be executed correspondingly deep.

Fig. 2 shows diagrammatically a vertical section through the
door-side heoistway 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 wvertical
positions. The hoistway doors 203.1, 203.2, each contain at
least one hoistway 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 1is
opened and closed by a not-shown door drive. Fastened on the
car door panel and alsc 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 i1s assigned to the upper hoistway

door 203.1. Shown in the lower part of Fig. 2 is the



car door panel and al so not shown in this viewis a coupling 25 device 208
via which the hoi stway door panel is unlocked and opened or closed fromthe
car door panel when the elevator car stops at a story. The el evator car 205
is shown in the upper part of Fig. 2 in 30 a stopped position that is bel ow
one of the intended stopping positions that is assigned to the upper

hoi stway door 203.1. Shown in the lower part of Fig. 2 is the 11 elevator
car 205 in a stopped position that is abdave the intended stopping position
that is assigned to the |ower hoistway door 203.2. In both of the stopping
positions shown, their distance fromthe intended stopping positionis 5 so

great that, 5@ the safretby g 6asonstdesfdd hed jabove trait ePeHdg: afnd he car
door panel 207 nust be limted, which in the case of the el evator system

accor di ng t dniteaden erdper nd cedhileved it st ke saighest tichet hsafletierdevi ce
deserived 8L0%,.40.£351 ones om0, g cols 1957 ANE! 20T, A gpdend! o

vertically arge part eig rai Thi s

proj ects fraondte hoiestrway-sdeaicesifdens WHaade t etfddde teip idaprpqainglor?d% so
far into_ the gap that is 15 present between car door panel and hoi stway door
panel 2B9. BO 20t that i tf Forths St dedRAn? Wi 1idrad oVt d3pi ng

surface via phig | Qnal g 1ed, St oppi G 40G.« 214G, Gan; bl.agk-if h
openi ng rmveoﬂgrﬁqmg? C{fﬁcejc%gelar oor paﬁ% e<31207. Tmsqsgjceh reslpect'i vhgﬁ] ocaﬁ onal |y
fixed stoppithg dege 2 21 arlewrtranges tam aocemdicgl ti sttencenvaromagach

other in al 1| S %rc%aisé voefd anlunl t%l Qc\{'laét %ri 5 yosft chﬂ eacscaotr edci yn%etvoi ct eh ede! sncvrei te!cp :

below.

10
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

15 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

20 210 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

25 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

30 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 fromZhat 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- doahesinde ssurafyae cof- dikke carr fdeer gianele 2QF deee w0 EQ@ 3). In
this arrangenent, the stopping dogs 210 are able to stop the barrier rai
208, and t herS&ty 241560 Flithe Ydar Idb%rhlﬁaﬁéflra?@ﬁm%ult@ec e RIRVEE SI°%ar 205 be

so 5 far aboug arbelqw tthe dniended b%tr‘z?cH@r”QaHQSiztdBQ_r‘ atﬂlﬁtt_heraéﬁfral%d imted

openi ng novenent of the car door panel 207, the barrier rail 208 collides
with one of tihee daocatdconglanel fAi0ded sStoppl ngededsev2i®r The |dHgthe ofo t he

limted ppenin novenent i.s determnined t he di.stance .st.ated.ahove, that is
10 present iryr?qgr?@oélﬁerﬂrmtfediorwegi eor%“gcfentﬁf%i c,sgr‘)pé)c}&rg ;%’r‘?éscmd]e?ﬁﬁeae t he
barrier railaf2Q8 and ihhe doedrany moddmeed ot appi rGidegs R Hhnelhizmdi st ance
is preferably selected so that the opening path of the car door panel or

panel s is ddley DairFitedd Tatl la 204 addrldgep vofthaTieeast BC nifcathemaliy 15
Shown i Frg 3P TRETRER bR 15 V2P SBas S acee SIS
fast ened t orncaeatdnandld Wefiexed reldenenttheofditshence stated above, that is
10 present in the opening direction of the car door panel

between the barrier rail 208 and the locaticnally fixed

stopping dogs 210. This distance 1is preferably selected so

that the opening path of the car door panel or panels is

only limited at a car dcor gap of at least 30 mm, when the

15 elevator car 1s 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 locaticnally fixed stopping dogs 210 are placed outside
25 the space that 1is 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 the bi¥rier rail 208 and thereby of the
30 car door panel 207. Prerequisite for the conplete opening of the hoistway
door panel in this situation is, however, that as a result of a relatively
| ar ge devi atpedi tofort heramari s iposidéednsfsmmrid spdditteinsed stoppbmgl pogi tion,
the coupling. device 220 (see Fig. 3) that couples the car door panel wth

the hoi st way¥06i® parfel (35F thed arda 012t HPimtehdetr stdppidfy’ Rt ivhthf the
el evator cargis N9 dQnoerqsnoggaed. 5 From Rtk 2,4 teds APRAMERE $0&tpin

different fromthe stopping plates according to the said prior art - the

| ocat i onal | yodsd e rstappiimng alogy 200 atavayiss ravel ampdrangeyh geld nensi ons even
with different story heights and door 10 hei ghts. The height of the stopping
dog is pPeferany not nore than 50 nm The outlay for material and

installationpdsm tiher ebyi o exhicgshansh ¢ henh e cessaf fe raiter f adm | Oigé stics are
correspondingly sinplified. 15 FromFig. 2, determ nation of the m ninum
required | engidPRINY thiea g ra @FoF&ing M0 deh Teld &ty easity dediRed. This is

al ways equal, o, af Aaelafinf' n#“eé' af 5 they " StyRY. JO v Paneln 2094 209. 2
| ess the sunléglﬁﬁ% per i'551 bl e UpViar o J a§§’ av 8
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
ITTI-III through a car door/hoistway door arrangement of the
elevator system shown in Fig. 2. Visible are the door-side
hoistway wall 202, twoc 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



and downward devi ations of the actual position of the 20 el evator 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 hoistviay wall 202, two horizontally
novabl e hoi stway door 30 panels 209.1 with the hoi stway door sill 214
situated below, two car door panels 207 that correspond with the hoistway

door panel s yiitih 4he Garrdopr §d le 12k tsid wated iel owg stk weld & a part
of the elevator car 205. Indicated with 208 are two verti cal

- i.e.
per pendi cul &érea dwchessifrifcadld Yof~ itdfe dreawiang icudarerid rfgtebaﬂrtrli%a(cer #fis of
whi ch each i fastened to f e car af. 07 ened in 5
IocationalIQﬁ?ﬁ§g§vﬁgﬁﬂerE%n %ﬁgjﬁ%ﬁélﬁgﬁﬂggﬁ?Jgfpﬁ!zféig%éﬁﬁgifgﬁged of f set
relative to fidwdasd iter drad |sf 208 ar doer traine ld StEhcerddtdried aipeni ng

direction of the door panel are two stopping dogs 210 througﬁbg?ich t he
openi ng_pat H %2 “ e Iat rfi‘ered é?é}n%fs_oahom%g@b%%y 4P cat ‘doorl pafet 207
10 is limtegd, A tyer £levialiof G {5 Sid ualed 4,00 fars bal@w., the intended

stopping position that is assigned to the hoistway door. The opening path
that is stildemecgutdtariqe irhithesidpeatingn diesudttion mia doordgap mardih t hat

5 S L1 ULl SNl OO Lo, b et DRROSNURNS SHOIBIGA 01 045 the

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) 1is 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 panels
and nentioned in association with Fig. 2 that transmt the door novenents of
the notor-driven car door panels 207 to the hoi stway door panels 209.1. 25
Shown in figures 4 and 5 (Section V-V) islan advant ageous enbodi ment of the
fastening of a stopping dog 210 onto a hoistway door sill 214 that guides a
hoi st way door panel 209. A bl ock-shaped stopping dog 210 is guided in an
appr oxi mat elgrdovanideep saydigalb@ro@da 220:H a thwel f riosdd 30f wedds214. 1 of the
hoi st way door sill  214. The stopping do 210 is provided with a T-shaped

T-groove 22P3Hat> huns 1 Tontiitiioust Y F3P R iU Tebt IO 3t RFin this
T 15 groovedss ampgcial fpddr a2 i boldy head ofo1easiz possidl e hei ght

that is adapted to the T-groove and whose bolt shank is inserted through a
drilled hol e22% iwaltlhe2l4rlomf wald Riidstiwapf ddver hwoilsk wald dody msedhs 244, By

means of .5 a self-l.ocki.ng threaded, nut 4 and, a |leaf_sprin tﬂi
Speci al ol 2 22 GAEA LT TR U (g o 2T 1P TSt Hred el (e
hoi stway doadpedildl Zdht lapd henshewm fastiani gpdhanksod oz being guided in
the horizontal direction in the vertical groove 220, i.e. in the direction
10 in which fartanaditer the |heog ey At i1l 4 e ngr nEle cas@™ the stopping
dog 210 is C@a"?@érﬁin . Baaning @ol}?egj\l%gldé?l%%d Under, d e, i luence of a
vertical force, the Stoppi nhg dog can, however, be pressed out fromits
fasteni ng aldingction in the vertical groove 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 elevatcer 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 enmbodi nent of the stopping dog fastenigwg that is shown, major danage 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
exanple to o] er of the hoistway door franme 213 or to cladding
el enents 20 E%?”E gﬁﬁgﬁgfmay door, is self- evidently also realizable. 16
Patent Clains 1. Elevator system conprising an el evator hoistway (101), a

lurality of hoistway doors (203.1, 203.2) arranged above 5 each .other each
TR ht T ooty o ko Bl b B Y e R o0 T o5 o)
and an el evahofr0ar ( 205)ho MWt &RIr 4000 (,206)2 dhat) has-Atgd eagiowne

horizontally novabl'e car door panel (207), characterized in that 10 fastened
to the car doeh pamEr 2070 Widha atertdasdl lope dararvdintg bar masreadli4 (208) and

that in the ar.eas |yi i verti dir iQn en, -t S y r
panel s (209.1'%15%?@9%/%&(% %fd]e:lcegﬁ'oll ’st%’ 230&?1? \(Iggb%ll&%Z%% Z%AI?\AX)M
| ocati onal | wiftilxed cstropRidyy a0y (12{H}) Hawmatatareasr targallgr i Adntspiaiged from

each other are arranged in such manner_ that in each case one of the stopping
dogs (210) Maialdea dedr idast fanel (207),

characterized in that

10 fastened to the car door panel (207) is a wvertically
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.

2. Elevator system according to Claim 1,
characterized in that

25 relative to the barrier rail (208) the locationally fixed
stopping dogs (210) are arranged offset so far in the
opening direction of the car door panel (207) that a
limitation of the opening movement only occurs when a car
door gap of at least 30 mm is present,

30
3. Elevator system according to Claim 1 or 2,

characterized in that



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 m ninumdi stance from an intended
stopping position. 2. Elevator systemaccording to Claim1, characterized in
that 25 relative to the barrier rail (208) the locationally fixed stopping
dogs (210) are arranged offset so far in the opening direction of the car
door panel (207) that a I|imtation of the opening novenent only occurs when
a car door gap of at least 30 mmis present. 30 3. Elevator system according
to daim1l or 2, characterized in that 17 the locationally fixed stopping
dogs (210) f t I i . Igﬂgﬂt | stway doors
(203. 1, ZOgC.rh%) .l%?a}ﬁ%%laé\%% o@%ds%ewﬁafécngr glﬁglgset(o ones‘ﬂoﬁ%}c t%{egeﬁf%{r%ecgo%g

cl ai ms, charlactagriioned livn fiihatd tdlenstroppioty thegh(izta vardo s plzdced t hat t he
hoi st way doqr anel (209.1, 209.2) can be conpletely opened even though the
el evat or ca@CFb ) takes up a position in which one 10 stopping dog (210)
limts the opening novenent of the barrier rail (208) and of the car door
panel (207) as long as the coupling device (218) that is present to couple
the hoi 8twely: dddevgdral sy20SM azexdngpitch ange cdart hdodrogsariging (207) is no

| onger enga%ﬁ%ﬁn%% characterized in that
the stopping dogs (210) are so placed that the hoistway door
panel (209.1, 209.2) can be completely cpened even though
the elevator car (205) takes up a position in which one
10 stopping deog (210) limits the opening movement cf the

barrier rail (208) and of the car docr panel (207) as long
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.

15
5. Elevator system according to one of the foregocing
claims, characterized in that
the stopping dogs (210) always have unchanged dimensions
even with different story heights and door heights.

20
6. Elevator system according to one of the foregoing
claims, characterized in that
the height of the locatiocnally fixed stopping dogs (210) is
not greater than 50 mm.

25

7. Elevator system according to one of the foregoing
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

30 the sum of the permissible upward and downward deviations of

the actual position of the elevator car (205) from its



5. Elevator system according to one of the foregoing clains, characterized
in that the stopping dogs (210) always have unchanged di nensi ons even with
different story heights and door heights. 20 6. Elevator system according to
one of the foregoing clainms, characterized in that the height of the
| ocationally fixed stopping dogs (210) is not greater than 50 mm 25 7.
El evat or system according to one of the foregoing clainms, characterized in
that the length of the barrier rail (208)l18s equal to at |east the height of
t he hoi stway door panel (209.1, 209.2) less 30 the sumof the perm ssible
upward and downward devi ations of the actual position of the elevator car
(205) from iitrxeled HIHE S OpPIdigkPosi tion. 8. El evator system according
to one of the foregoing «clains, characterized in that 5 the |locationally
fixed stopping dogs (210) are fastened in such manner that they are
vertically veabhl r [ ﬂ%ﬂ f ef i v I - force. 9.
El evat or syg?en?gégg#gﬁﬁﬁu%gﬁghég%# t gﬁ%gf%gg?héhﬁﬁgm%ﬁ%%%%%hb aracterized
in that the darimiser agtaidacred/iored hien sttoqapi ng dogs (210) are al ready
installeg on .t he car door. panel (201% or, on elements of the. hoistway doors
0

(203. 1, 203.%)° s i el at GresySt @RI RdS viered. e fastened in

such manner that they are vertically moveable under the

influence of a defined vertical force.

9. FElevator system according to one of the foregoing

10 claims, characterized in that
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.

15



