ELEVATOR DOOR CABI N The present invention concerns an el evator door folding
around a vertical axis, during its opening or closing novenent, as fromthe
preanble of claim1. The el evator doors folding around a vertical axis are
known fromthe State of the Art. The present invention wants to propose
anot her alternative of elevator cabin door folding around an axis with

i ncor porated driving notor that alloms real i sing an el evator cabin door of
an extrenely sinple construction, of | small overall dinmension, since all the
driving nechanisns are in practice | ocated within the door itself, which

can be Sﬁggtggpr 8 PHERR dq@%ﬁed unit, ready to be incorporated in the door

final I'ng en rance an to be combi ned wi th the | anding entrance
door that according to the provisions on safety in force in the sector,
shal | in Bhy presenbdnopesien ednegperiade giator e s eld) dinigaaiiiagar m§relt he cabi n
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t he door r'enhins osed’ “'50°t hat pas engers not fal nto the el evator
shaft. Thdsenpur poses are achieved with an el evator cabin door fol di ng
around a vertical axis with the features of the characterising part of

claim 1. ﬂf@ ema@opp%%toﬁat@g & ufh o tt)@mretpagaeﬂe AN IV SRL Whd@n i

enpl oyi ng handl I n a notorised axis and energy accunul ators
as springefﬂwnedrporated into the one and/or the other vertical axis around
which the door is folded or winded. According to these features, the
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action of an energy accunul at or pring in a preferred enbodi nent) that
exercisesd@M'fﬁdim&usoam®umﬁaswewﬁhyHquhHaGﬁqdevnunrmﬂ@eﬁhabaﬂeeﬁ t he door

conpl et el yea?@%pge%h ANGY o(%meﬂgna(ﬁ]ooorpgpsalnt eextfré)rﬁg@ simple construction, of
small overall dimension, since all the driving mechanisms are in practice
located within the door itself, which can be supplied as pre-assembled unit,
ready to be incorporated in the door final landing entrance and ideal to be
combined with the landing entrance door that, according to the provisions
on safety in force in the sector, shall in any way be operated (opened and
closed) via dragging by the cabin door. For a failsafe door drive in case of
blackout it is necessary. that the door remains closed, so that passengers do

not fall into the elevator shaft.

These purposes are achieved with an elevator cabin door folding around a

vertical axis with the features of the characterising part of claim 1.

The main characteristic of the proposed inventive solution is employing for
handling the door, a motorised axis and energy accumulators as springs
incorporated into the one and/or the other vertical axis around which the

door is folded or winded.

According to these features, the vertical axis, around which the door folds
or winds, is subject to the action of an energy accumulator (a spring in a
preferred embodiment) that exercises on the axis a sufficiently high torque
in order to keep the door completely opened, overcoming an opposite force

— to which the door itself is constantly subject to - that tends to close it,



- to which the door itself is constantly subject to - that tends to cl ose
it, 2 and that also in the nmaxi mal opened position of the door, whereby the
opposite force is exercised on the door by neans of an upper traction neans
and a |lower traction nmeans that wi nd around a second notorised vertical

axi s, assenbled on the other side of the door. This notorised axis, which
according to a preferred enbodinent is made as an axis with electric notor
with external rotor and internal statdr is in a position of exercising on
the traction means a force able to overconme the nmaximal torque exercised on
the axis ar und nglch tgF door, fPIds and in.thi 45 0Si t.he door. The
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basi ¢ concept of the invention is therefore that the axis around which the

door fol dectwding i} RrefaromyBbedip et isimade appaEEit andi n@Ctrcbc REdpr t he door
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entrance door can only be opened by dragglng by means of the .

which the doof folds - or winds - en the” door is fully opened, is

exercised on the vertical axis around which the traction means wind. The

basic concept of the invention is therefore that the axis around which the

door folds (or wind) is always subject to a torque tending to keep the door

opened by a energy accumulator, preferably made as cylindrical or

helicoidal coil spring and from the other side of the door, being the one of

the leaf, the door is always kept pulled with a balanced force (through two

traction means, an upper one and a lower one).

The invention is then realised in its constructive advantages, which are
entirely available if it is foreseen, as claimed in claim 7, that the cabin door
is combined with the landing entrance door. We have to keep in mind that
the coupling of the cabin door with the landing entrance door is currently
requested by security reasons, because these imperatively foresee that the
landing entrance door can only be opened by dragging by means of the
cabin door. That is in order to prevent that the landing entrance door could

inadvertently open without the cabin being present.

The present invention foresees therefore, in one of its particularly
interesting embodiment forms, that also the landing entrance door is a door

folding or winding around a vertical axis during its closing and opening



cabin door. That is in order to prevent that the | anding entrance door could
i nadvertently open wi thout the cabin being present. The present invention
foresees therefore, in one of its particularly interesting enbodi nent
fornms, that also the |anding entrance door is a door folding or w nding
around a vertical axis during its closing and opening 3 novenent and that
nor eover the door is constantly subject to a tractive force that tends to
close it - as foreseen by the prescriptions on safety. Such tractive force
nmust be overcone by the tractive force exercised on the door, in opposite
direction, the C door duri Lts openi The constructlon
of the | aiREG St Fnc B ETTePHT Hiks 9 on EREMRRT TR RE Eath HISH00: i th
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| andi ng entrance.  door notorisation, above-nenti oned, takes place by
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to satisfy e strict provisions regarding ant 5 2 rotectron currently
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centre by,a ,d fnpe hOFI%QﬂI o m(ﬁjland not to exceed the perm ssible
maxi mal eWast e "Gt or rat T on ?ﬁbomn '% - to be of pleasant appearance and
therefore satisfying the requested aesthetic requi renents defined by the
trends of the current architecture.



The above-nentioned ains can be achi eved by neans of an el evator door
folding around a vertical axis in conformty with the characteristics of the
dependent clains. They contain the fundanmental neasures to realize a fire-
resi stant door, which is either airtight to fire or resisting to fire for
the mnimal tinme defined by the laws and regulations in force (that can
vary and indeed vary from Country to Country). Such neasures are the
rigidity around any imaginary horizohtal axis and the fol ding around any
vertical axis in order to be abl e to realise the roIIing up of the door

around a {telrcpal‘lrlpg‘é(é %’f tﬁne p{% neSS LO&];)IeSng) ?%V]i@é:“ u(?O 90’1' el Q\?E&O{'Ss smal | er
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exi sts thgt t he door perm ssible maxi mal deformation (its "bow ng"), if
stressed, “¥¥ above-nmentioned with a force of 30 kg, is 15 millinmetres. Such

rigidity canmhel bRttdERCEEnsias uaterwl!yltobeleemwauome@hmmd tiheefoeb m of
various preferred solutions, in different s,. but all available to the

man ski | | ed fieribliedonitablone bieerQBfié‘pt%fOEﬂ%&se@rflﬁ%l #Hst appropri at e
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characteristics of the invention will be better described by sonme preferred

enbodi ment s 2@kt fire Reotaetiae kel epEY i fPecEi gures. These show - Figure 1:
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plan, in its opened state, In schemati c representatlon to show t he basic
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of Figure 1,1£# X%ﬁnnﬁﬂ%n(dgg&nﬁh9sed - Figure 3: one schematic
representatlon % perspective of "t he essenti al

- to be of pleasant appearance and therefore satisfying the requested

aesthetic requirements defined by the trends of the current architecture.

The above-mentioned aims can be achieved by means of an elevator door
folding around a vertical axis in conformity with the characteristics of the
dependent claims. They contain the fundamental measures to realize a fire-
resistant door, which is either airtight to fire or resisting to fire for the
minimal time defined by the laws and regulations in force (that can vary
and indeed vary from Country to Country). Such measures are the rigidity
around any imaginary horizontal axis and the folding around any vertical
axis in order to be able to realise the rolling up of the door around a
vertical axis, with a minimal bending radius (r), that is smaller than the

tenth part of the thickness (d) of the door.

Concerning the rigidity of the door around any horizontal axis in some
Countries a rule exists that the door permissible maximal deformation (its
"bowing"), if stressed, as above-mentioned with a force of 30 kg, is 15
millimetres. Such rigidity can be influenced, as it will be explained with
the help of various preferred solutions, in different ways, but all available
to the man skilled in the art, who is able to choose the most appropriate

technical solution in relation to the specific conditions.



el ements of the inventive door, - Figure 3a - 3f: various inventive forns of
el evator door with different construction types, which are represented in a

section and in a pure schematic way, - Figures 4a and 4b: the door
according to the invention shown in its frame as a constructive unit, in
Figure 4a in a closed state and in Figure 4b in an opened state, - Figure

5: constructive details of the door essential elenents in an enlarged view,
- Figure 6: simlar representation toSthe one of Figure 5, but where al so
the | andi ng entrance door coupled with the cabin door is represented in a
hal f -open position, - Figure 7 a general view of the elevator standing on a
floor with open doors. 6 Before describing nore in detail the invention
with the support of sone enbodinents, we want to enphasize two points of
gener al ndlthee.chbhectbiissits orfe tloonoesmisont vallf det bethat dedreiiadvémt somerefers
essenti al lp¥ %nlé/dto t he ctons.&)r ction ofd tg .calin door, even if we are
awar e t hatP P& CeRiPPEmentEALEh eiﬁfg%?é’ tFat " YHhe'&8Bi n door is al ways being
coupled, in the standing points, with the |anding entrance door and that

i ndeed it THtenstshbwtes the nechanically coupled driving el ement of the

| andi ng entrance door that can only open by draggi ng by neans of the cabin

door. Howeveg, .adwvant f d I t].0 rnj he
possibility F‘%Eg?apg?bﬁg ?%%Sgg Olrﬁrn Og&ﬁ%g&g ngyé&gglg’elﬁb{ae%%gﬁhﬁ gl(gl%bé appl i ed
to the cabi nhoriashtahtpdges iesisenpeatd wtadae ihoa tdeeepossi wpkéteptaionr abl i ng up

;)r(l;asdoor ar oSLhnOO\IN tl?enbgﬁ'cselgnqgnttsoth'a% gonns?litg{el 1%8.“ on by neans of a second notor

- Figure 2: the same schematic representation of Figure 1, but with the

door closed,

- Figure 3: one schematic representation in a perspective of the essential

elements of the inventive door,

~ Figure 3a - 3f: various inventive forms of elevator door with different
construction types, which are represented in a section and in a pure

schematic way,

- Figures 4a and 4b: the door according to the invention shown in its
frame as a constructive unit, in Figure 4a in a closed state and in Figure

4b in an opened state,

- Figure 5: constructive details of the door essential elements in an

enlarged view,

- Figure 6: similar representation to the one of Figure 5, but where also
the landing entrance door coupled with the cabin door is represented in a

half-open position,

- Figure 7 a general view of the elevator standing on a floor with open

doors.



incorporated in the axis itself, can generally be applied to whatever type
of landing entrance door already known, for exanple also to a door with
rigid shutter. It is true that if also the |anding entrance door is made
simlarly to the one of the cabin - that is to say folding around an axis -
ot her advantages can be obtained by the application of the present

i nvention because it is possible to realise a total construction of the

el evator, which is greatly sinplified and that has a reduced overal l

di mension, since these characteristics are then applied also to the |anding

entrance r.. This..possibilit foreseen i.n_clakm,7, i r preferred
enbodi rren'%oeg?ret ﬁggcril?f\% nniocr)?],mb%%talllt i og@eﬁlgtonc%ﬂgﬁ euts{é&?ors{va(ﬁlyyc\)/ﬁjc/ the only
possi bl e salhstdimants, Wewaet ondmpabsitze weovmnintstad gemetdlamtise.t he one rel at ed

to the forces at play in the field. The invention, in its sinple

applicati as_cabin door a ], as. .in.its conmbined version - according to
claim?7 - %glg %?A%Onned%%?ceé%zl?%ga% ttehhalt tllf%émfeélrtll innrgef%r‘r%]t?Sg(rg]rétza@%oorn,ly %nhibits at
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opposition, In the preferred salufion o claim 7, the, energy accunul ators
are even FB%ﬁO“\MFtH?SFrJL?tQ\ﬁ P|<§P°bésa%%se el&gp%.a??dav&%}? {1 GP8er to
satisfy i popask! iveith ahet@ntihgy Rheehse dowgaind PHaVindeodsit r@indtitves ti@et he

m nimal and nmaximl forces to operate the doors. 7 in case of a breakdown

etc. Ther 168ty rotpled divdng sdemepicosthsalpndgeuentrahe epaisthat can

characterk§m§g@egmynn%gghﬂg$ﬁnﬁgﬁgqg&hgnggm<ﬁk§:taken into account as
energy accunul ators (or of the single counterwei ghts, respectively brakes,

if the torques necessary for operating the door or doors are realised by
means of WelHIC of bR EHRItARES adeirelshy Pife vsBI BN THE 1 HikeBOHRPRHY from

many faCt@E%d%?ﬁhg@%pQﬁ%i§ﬁé@rﬁ@%f&h@s%@&@ﬂhn@{u;B@ang@HﬂOREEQhBQﬂ etc,
whi ch nust be taken into account in addition to the nentioned | egal

provi si ongdvartaiggs geserdialbisRueftotthe prsedehity @égekinpg nprthe door around
an axis and to its motorisation by means of a second motor axis
incorporated in the axis itself, can generally be applied to whatever type of
landing entrance door already known, for example also to a door with rigid
shutter. It is true that if also the landing entrance door is made similarly to
the one of the cabin - that is to say folding around an axis - other
advantages can be obtained by the application of the present invention
because it is possible to realise a total construction of the elevator, which is
greatly simplified and that has a reduced overall dimension, since these
characteristics are then applied also to the landing entrance door. This
possibility, foreseen in claim 7, is surely a preferred embodiment of the

invention, but it does not constitute in any way the only possible solution.

The second point we want to mention is the one related to the forces at play
in the field. The invention, in its simple application as cabin door as well as
in its combined version — according to claim 7 — as cabin door coupled with
the landing entrance door, exhibits at least two energy accumulators
(usually two springs) operating in opposition. In the preferred solution of
claim 7, the energy accumulators are even four which must evidently be
chosen appropriately, in order to satisfy in particular to the precise legal

provisions relative to the minimal and maximal forces to operate the doors



neither could it be, to give sone values of the torques that nust act on the
different vertical axes that constitute the driving elenents of the single
door or of the two doors. These forces are in fact cal cul ated each tine,
taking into account the specific conditions of application of the invention,
which is available to the man skilled in the art. From such conputations
result the characteristics of the springs to he enployed, being of a
cylindrical coil type or a helicoidal coil type or of sone other types that
will allow their nost appropriated dinmensioning in relation to the need.
These preni ses made, we may now get to the nore detail ed.description of
sone enbodfln‘ieaﬁteso’:gf1 Rrgakdy we e ?ﬁ?/@ﬁ?lieo LS Irﬁq‘fiirEﬁJFe?ef”fé?‘ld?u?ryag%out

repr esent ade tehgst s st @i @ceENhS of gleh@rinpyetick @re ¢aiMimeakcoddte first
wi th open door and the second with closed door in a section based on a
hor i zont alasple8ArEYTHS cyBdratorantTi §f sihst single capynieryeightat 6FPRFtKeunber |

which is hgtier i$880 thi el HULES 40 raNd pdliRRANENRfor drSddmdarOfcAideQct angul ar
frame enclosing the full door. The doo? I'S aglded by neans of guides 3, 2
(see Fi gurtesmgans abwedkbhgr brakinppers dasdribedwbelovparts. The door itself is of

the type folding around a vertical axis 4 (see Figures 1, 2 and 3). W want
to specifypgl phady d@§5§d Ak mddy Ifl;sc@gsl %ughra%adme%@ze L0 1Rk SREM: bMeNtion, it

is only sufficient that the_’oor olding, respectively wnding, around a
vertical adiog, filsitioln dteswhoth meeii be tehen 1abssereqentf ir edditignt teetlle, so that
al so a dogy . (mRde. pf), . par ?ng'xi%‘lonlgoaﬂid‘% n§80 PR HakED msgnﬁcd%gélr@étib  order to
real i se the present FhvEnti o8 "t TReVertical laxi s I's I nventivel’y subject
to the actrhedtheofcomldiit &, enei gy som@ecahudsad DrheStorgmel dedt edustrackiqguthes 1 and 2

mbol i cal |.y. by the dotting af . the axjs itself. Th 5
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door full ydoapesr odvidleComd ndpor. These forces are in fact calculated each time,
taking into account the specific conditions of application of the invention,
which is available to the man skilled in the art. From such computations
result the characteristics of the springs to be employed, being of a
cylindrical coil typé or a helicoidal coil type or of some other types that

will allow their most appropriated dimensioning in relation to the need.

These premises made, we may now get to the more detailed description of

some embodiments of the present invention.

In Figures 1 and 2 are represented the essential elements of the inventive
cabin door, the first with open door and the second with closed door in a
section based on a horizontal plan. The door frame is systematically
indicated with number 1 which is better seen in Figures 4a and 4b and that
is made of a rectangular frame enclosing the full door. The door is guided
by means of guides 3, 2 (see Figures 4a, 4b) along the upper and lower
parts. The door itself is of the type folding around a vertical axis 4 (see
Figures 1, 2 and 3). We want to specify already here that, in order to realise
the present invention, it is only sufficient that the door is folding,
respectively winding, around a vertical axis, which does not require the
absolute fire-tight seal, so that also a door made of "parallel boards" can be

taken into account in order to realise the present invention.



opposite force that tends to close the door. The opposite force is necessary
since is inportant that the door, in whatever situation (open, sem -open or
closed), is always energised. According to a preferred enbodi ment of the

i nvention, the energy accunulator 5 acting on the axis 4 is a cylindrical
coil spring or a helicoidal coil spring that can be preferably incorporated
into the same axis, which nust be, in such situation, hollow A simlar
construction of a hollow axis with a8cylindrical coil spring is shown, only
as an exanmple, in Figure 5 1In any way, it is a constructive el ement known

to the man.skille n art ordi.ng t |t|o ndament a
char act eri EC%F“¥HE(Fﬁ£éﬁtW3ﬁn Y& Smﬁggégﬁgﬁet 100t a86%eeW¥ﬁYioned
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applied to the door |ts | f by means of an _upper .tractio neans nd a
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therefore coupled with an electric notor 18 that is in a position of

exerC|S|ngﬂ@ﬁxﬁhé?ﬁwabﬁﬂﬁwraﬁaﬁs 6, 7 a force that can overcone the maxi mal
torque exercised on the axis 4 around which the door folds and therefore

close the dogydinkh&o ngf’-ef@ﬁ%ﬂC'eﬁ%@d%eﬁtheoie“t%"egxn@&ﬁ%]?“ apor erli-’erg'y the

axis 4 wll be in fact xi mal when the door wll be conpletely closed
since for asgamplaotr he sgiimgon hide evinsti tuteshergnereyi! agouralat or 5 will
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a countermelgh exercised on t
axis, Wthh must be in such situation, hollow. A 51m11ar constructlon of a

hollow axis with a cylindrical coil spring is shown, only as an example, in
Figure 5. In any way, it is a constructive element known to the man skilled

in the art,

According to an additional fundamental characteristic of the invention it is
foreseen that the above-mentioned opposite force - that keeps the elevator
cabin door constantly pulled — is applied to the door itself by means of an
upper traction means 6 and a lower traction means 7. The traction means 6,
7 winds around a second motorised vertical axis 8. On the axis 8 acts a
torque, exercised by a second energy accumulator 10, e.g. a coil spring.
Within the axis 8 is placed an electric motor 18. The vertical axis 8, which
lies on the opposite side of the cabin door in relation to the vertical axis 4,
is therefore coupled with an electric motor 18 that is in a position of
exercising on the traction means 6, 7 a force that can overcome the maximal
torque exercised on the axis 4 around which the door folds and therefore
close the door. The moment exercised by the energy accumulator 5 on the
axis 4 will be in fact maximal when the door will be completely closed,
since for example the spring that constitutes the energy accumulator 5 will
be then pulled to the maximum. If the energy accumulator 5 has the form of

a counterweight, the torque exercised on the axis 4 by the energy



accurul ator woul d be always constant. The notor that acts on the vertical
axis 8 serves therefore only for opening or closing the door and its
function wll remain the sane also in the event (represented in Figures 6,
7, 8 and object of the dependent clains 7 and 8) in which the cabin door is
coupled wth the landing entrance door and open this one by draggi ng. \Wen
the cabin door is fully closed, it is nechanically bl ocked by neans of an
appropri ate bl ocking nechanism 9, as fgor exanple a | ock, indicated in

Figure 2 only in a symbolic way. After that the driving notor can be
deactivated and the door remains closed and pull ed under the action of the
ener gy aceaeiinataber tear d et sl way st ¢ranshaats The meptorhet eps eedbs VBEECH or ces at

play can ptoperl ve\@%léref@ré Bhidesonditih or: idah; ¢R0abbt Uhesisthgrabere the
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traction means 6 and 7 wind. Only in that way the door will remain fully
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on t he door ra ans 0 specify
that if Imﬁt@ﬁﬁopﬁakhéh&ﬂnn@gneMﬂmmse %owmﬁﬁrmenghksaascenEK@Mua¢ounulators
t he menti gned : renal ssentlalk o t nt that is to sa that t he
m ni nal  noneht n8n3hé§| (ﬁé tVHave %ﬁeggz el oL WBedCnot

modi fy i ndanytiwaygdtdirl ttﬁa&b@r EONgiaRt o ¥y ghllkd amdeheh praesentofi théent i on.
According to an additional preferred enbodi nent alternative of the

i nvent i on ¢ & Fof EISEH 2t Halha FH%@‘PhQ“H?P§|ng electric motor 18 of the second
vertical axis 8 around which the traction neans 6, 7 wind is incorporated

So that the described forces at play can properly work, a third condition
that constitutes therefore the third fundamental characteristic of the present

invention must then be fulfilled.

This foresees that during the opening movement of the door, a torque, lower
than the minimal one exercised on the vertical axis 4 around which the door
folds when the door is fully opened, is exercised by the respective energy
accumulator on the vertical axis 8 around which the traction means 6 and 7
wind. Only in that way the door will remain fully opened and that in spite
of the tension action exercised in every position on the door by the traction
means 6 and 7. Here, we also want to specify that if instead of the spring
we use counterweights as energy accumulators, the mentioned moments
remain essentially constant, that is to say that the minimal moment and
maximal moment have the same entity. This does not modify in any way the

basic concepts on which lies the present invention.

According to an additional preferred embodiment alternative of the
invention is foreseen that that the driving electric motor 18 of the second
vertical axis 8 around which the traction means 6, 7 wind is incorporated
into the vertical axis 8 itself, which is, in such circumstance, an hollow axis

and it is made with internal stator and external rotor.



into the vertical axis 8 itself, which is, in such circunstance, an holl ow
axis and it is nade with internal stator and external rotor. 10 The
advantage of this solution is obvious and is intrinsic in the
characteristics of the built-in notor that allow the realisation of a
conpact and fully pre-assenbled door. W have already nentioned that, in
order to exercise the torque on the vertical axis 8 around which the
traction nmeans 6, 7 wind during the dopr closing novenent, this can be
favourably generated by a cylindrical or helicoidal coil spring (indicated
as an exanple with reference nunber 10 in Figure 5) acting directly on the
axi s 8. THihe swlvantags i el nddharelutiopy 18] @GRS Andovid EHE!HSIR | 15 nd6r por at i on

of the engLOXASGHOMLALRE bt 9nthS R ther 8118R%kHRARaALSG0 4 RE LdVAPIAge Of
ensuring a considerable evenness of solution with the other energy

accumul at eng futlyrizsesssefrdred Heoot her axes (this will better appear fromthe
description of the nost comon application formof the invention,

represent ade iy ki U84 meRfode AMHa8NNGrddhetPRKEC s Oth&118EdNe bn dHRWeVer,
this enmbodinent is not”the only one desirable. Indeed we nust keep in mnd
t hat, durivegtiedleaxioot aoperd mgiich like drdcyionemictablbe 7f whed iduningfthet drorener gy
accumnul at gr_ t-hat 1.ndin ;ca LS 48.0f .t he: tj.on means
6, 71is tﬁ%ﬁéggemgggﬁfggiﬁggtﬁ%l%80%?%§%&22 %gﬂgkﬁgyg9g%n rgpg&%g(#ension in
t he door ihtesiebfdal Tduiik spfihedinditated adsi amgetdepldowithcafietehes ebobey 10aacor di ng
ef erred, enbodi nent formof the invention, be generated

to an addh;io&g%)%ét -ed i
through t He8% & R tope §IEERH €15 57 &ke or el ectrical brake (not shown)
acting on the axis 8, directly or by nmeans of the driving electric notor of
t he axi s &hit atutien tie saghanficdlhe ebgeuat diowabha fddomcolheatian ofsthiel | ed i n
the art knows how to produce a sim Lar jnmech nigﬁllg or ' .

ehergy accumulator int6 theaxis 8 and has also the advantage of ensuring a

considerable evenness of solution with the other energy accumulators

foreseen for the other axes (this will better appear from the description of

the most common application form of the invention, represented in Figure 6

and 7 and being the object of claim 7).

However, this embodiment is not the only one desirable. Indeed we must
keep in mind that, during the door opening, the only veritable function of
the energy accumulator that acts on the winding vertical axis 8 of the
traction means 6, 7 is that one of braking the door, so as to always generate
a tension in the door itself. This effect of braking the door can therefore,
according to an additional preferred embodiment form of the invention, be
generated through the action of a mechanical brake or electrical brake (not
shown) acting on the axis 8, directly or by means of the driving electric
motor of the axis 8, that is to say of the elevator cabin door. The man
skilled in the art knows how to produce a similar mechanically or
electrically driven brake, so that we do not need to spend more time getting

into more details.

In Figure 5, which shows the constructive details of the door essential
elements in an enlarged view - in which the proportion relations have been

intentionally modified so as to improve the clarity of representation, we



electrically driven brake, so that we do not need to spend nore tinme getting
into nore details. In Figure 5 which shows the constructive details of the
door essential elenents in an enlarged view - in which the proportion

rel ati ons have been intentionally nodified so as to inprove the clarity of
representation, we 11 also see that the door can be nmade of single vertical
sheets nmutually connected "as hinge". 12 A feature sonetines necessary is
the fact that the door nust be "fireprnoofing", that is to say that they
must have the necessary characteristics of airtight closing, that is to say
that, in practice, they nust be made of an uni que continuous surface

wi t hout hotlés, S?Fastéabég? doarsgrbsbe mage ahgingde beeriigdk Heed muwteellesi st ant
material (o@i@lct "4d hfgesi stant plastic etc.), so as to satisfy to the
relative norns present in every Country. Such norns vary from Country to
Country, but they are known to the man skilled in the art, who does thus
know what a fireproofing door neans (concept related also to the resistance
time of the door against fire and snoke attacks) and he is in a position of
choosing the nost appropriate materials, respectively materials m xtures in
order to built a fireproofing door also folding around a vertical axis. The
present invention focus also on the nmechanical properties that a simlar
door nust possess for being used as el evator door and as a result realise
the above-nentioned advantages as a simlar door offers in the elevators
field. It is therefore foreseen that the door is sufficiently rigid around
any horizontal axis so as to satisfy to the legal provisions - which have
al ready been nentioned - on the maxi mal deformability for perm ssible
bending if



stressed in its centre, in the closed state, wth the horizontal force
required fromthe norm The door nust therefore be rigid in relation to its
vertical plan in order not to exceed a perm ssible nmaximal "bowi ng", This

| egal provision is nmade in order to avoid that, in case of excessive
filling of the cabin or if a person leans itself heavily against the inner
door, this door can excessively bend outwards and jeopardi se the el evator
functionality. Moreover, it is foresggn that the door nust be sufficiently
folding around any vertical axis in order to be able to be folded with a
bending radius r (see Figure 2) ten tines |lower than the thickness of the
door i ndi cat éehtwid hsoohetimdsi guecessafry ons 3ehet ofadf . tiHder éhe wdospermiubly Hﬁ]ehat W t hI
d we indicate the. averall thickness of .t door, .that is,to say the nmaxim
b ckness musaiSipe e el aby it B S8 o8lesr el ibisteniye Pbmaibisshi o
second pr ahiagdcverighiiwes flartigiecletonge thaprseri sey tid] dabianicaboidy theat radi us
of the rolling axis 4 and of the devi tion.q{ tqﬁﬁdoor. The gharacteristlcs
of the i nnPRGE Od| R AU YSBRUA QS AERFOME ME AT, RSS2t dISiBTr ound any

vertical axtsagididt e Mxdd®lr §egistangant mbendl NGndtAl o esPeGEsik@nevery
hori zontal axis, where then this |ast characteristic is tied to |egal

provi si onPlaFiq atorhesq ap ¢ seHalYcEn Y ralpldEe ofPadretol d SYrT}t REUNHVeNt or
and is ti O d 8 CARS LR YRt EYEePNET b A0Sy L DAL ¢ §reDn GUARANLEEH, N Or der
of being 2%?%’%% benef?t fron1the92dvantag% forg§§2ﬁeby_the invent?on.
Accor di ng skolled fipr gte earboaihvedoey épredenvedviial Fi GrapeeoBhg adabr3means is
foreseen t e i u f 1 .S d f -unpgue foi
of fire-ﬁg§§%%£n¥§%§%t%ﬁg ?OﬁggﬁggggégxiEﬁgf%léggtdgﬁégégnfﬁgngiggg (in

Fi gures 3bmekedaBeckor aedanplie ined nfositted antlyownng Hee uppear agpderiafe t he

Figure) by _neans of vertical bars arranged.at mut yal,, di st ance from each
ot her - and ™5 Bl y PRt P15 Bt sBar bk FF Thel F BrGeR o1 M fust b
speci fi ed ddvatalso folding around a vertical axis. '

The present invention focus also on the mechanical properties that a similar

door must possess for being used as elevator door and as a result realise the

above-mentioned advantages as a similar door offers in the elevators field.

It is therefore foreseen that the door is sufficiently rigid around any
horizontal axis so as to satisfy to the legal provisions - which have already
been mentioned — on the maximal deformability for permissible bending if
stressed in its centre, in the closed state, with the horizontal force req'uired
from the norm. The door must therefore be rigid in relation to its vertical
plan in order not to exceed a permissible maximal "bowing". This legal
provision is made in order to avoid that, in case of excessive filling of the
cabin or if a person leans itself heavily against the inner door, this door can
excessively bend outwards and jeopardise the elevator functionality.
Moreover, it is foreseen that the door must be sufficiently folding around
any vertical axis in order to be able to be folded with a bending radius r
(see Figure 2) ten times lower than the thickness of the door indicated with
d in Figures from 3a to 3f. Here, we specify that with d we indicate the
overall thickness of the door, that is to say the maximal thickness measured

over eventual ribs or reinforcement elements. This second provision gives



when we here speak about "vertical bars" we nean that these bars 310 are to
be found in this position when the correspondi ng door is placed in the

el evator in a working position. Clearly if the foil of fire-resistant
material (sinple or conpound, made for exanple as a sandwi ch of multiple
material |ayers) has in itself already a sufficient bending resistance in
the sense that it does not have (as shown for exanple in Figure 3a) to be
equi pped with any reinforcenent by nmeagps of vertical bars or other
reinforcenent elenments, if it also maintains the necessary folding
properties to satisfy the conditions requested by the clainms. However, it

i s not eaghetcdolsakaneeisehiadidajiani ehouiotheeradiing of Hee TABITE éitsal 4vesl and t he

fol di ng rqgg@gbﬂg(ﬁpgf ey %gpl axes W thout providing some reinforcenent
measur es oreseen e solutions of Figures 3b -3f. According to one

alternative solution in Flgure 3b it is foreseen that the bars 310 have a
cyllndr|cdﬂﬁsé@ﬂagwr§hapeﬁWﬁhH9Vshhp@eks@ﬁ@@é¢0r@Mﬂ%@r¢ﬁH§4heawmomslthe door

folding in ToldiEe B RGN VARKIALLA0 A8 M, b PRSI A8 OV EL pling! [iE Surt ace

di mensi on hecade i ad, as arm exanple, a
rect angul aesmctom%ayldiomloeteécﬂmidl\yhénemhdnttblst hiet tlodractdridtior s-tigdes st ant

material glo one .of t es Anot nt. of ntion is
epr esent daen P ENgiPas I AT S8 onb BB R Gt ST e et 1 ace s
made of amndnisqtied ftoi the3Bnstruceispecdidigbys 394t, maxhbbigduangnteadl inegukar nut ual
di st ances vertlc ri obtained b ans of press form ng of the foi
inadie C€§§%“%F'& ggTﬁ;bﬁonFﬁﬁh? §M§%§n§reﬁ?’ HEe 51808t~ def or mat i on
of foil 39" (case of ribs 311 of Figure 3e). Accordlng t o anot her

enbodi mentA@forling itovemidsorenbodimichorresagsntddain thigures 3b and 3c, it is

foreseen that the continuous surface of the door is made of an unique foil of
fire—resistént material, reinforced in at least one of the sides (in Figures 3b
and 3c for example reinforced only on the upper side of the Figure) by
means of vertical bars arranged at a mutual distance from each other and
solidly fixed to the foil 39 along all their length. It must be specified that
when we here speak about "vertical bars" we mean that these bars 310 are
to be found in this position when the corresponding door is placed in the

elevator in a working position.

Clearly if the foil of fire-resistant material (simple or compound, made for
example as a sandwich of multiple material layers) has in itself already a
sufficient bending resistance in the sense that it does not have (as shown
for example in Figure 3a) to be equipped with any reinforcement by means
of vertical bars or other reinforcement elements, if it also maintains the
necessary folding properties to satisfy the conditions requested by the
claims. However, it is not easy to balance the rigidity concerning the
horizontal axes and the folding regarding the vertical axes without

providing some reinforcement measures, as foreseen by the solutions of

Figures 3b -3f.

According to ome alternative solution in Figure 3b it is foreseen thai the

bars 310 have a cylindrical section shape. This shape is ideal, since it



fireproofing continuous surface, that is to say the foil of fire-resistant
material, is made of a netallic sheet, preferably of stainless steel with a
t hi ckness conprised between 0,2 and 1 mllinetres, preferably 0.3
mllimetres. This particular enbodinent is particularly suitable in order to
realise the solutions shown in Figures 3c and 3e. The advantages related to
the use of a foil of netallic sheet and in particular of stainless steel,
are nore than obvious (fire-resistangg, high elasticity coefficient, etc).
Such solutions require in any event the use of appropriate vertical

rei nforcenents as previously described. According to another preferred
enbodi mentallaveptles dpeedolddtnattheavinding or meyurtéoBRoint ipPrpplies @SR t hat t he
fireproofi ont. icnUOLI j f fQld. :0f L i e- iLSta pl astic
i or 1 ot B0 U T RO G R s ety Zeh HER T rAMT T

pr ef er abl yar3exdmpliepetreesngiiher praobineandfvers sohiddy fioicld tof thei foal pédirst ant

plastic material, of which toda n s wth different names and brands
are mar ketrgtsjl,S%a}né %téa’“\é\lpn%ﬁ)(l)ﬁg f)ﬂ%%tgregﬁ%%ﬁé%% esi stance that, as wanted by the
present invention, nust be high around the horizontal axes when the door is
assenbl ed Amttbet kentwidémantop £ the mvdetionds mparddeate i Ripisspbssndlide,

di sadvant qg%FCcI)f t he, f it of fire-resj stfant '9' astic %materi al , a.logél?r

enbodi ment tHe \iv}rlll\f’ n qeor?,onrt%lﬁlroélge%‘fre?jcﬁ n Iflnﬁ(liﬁ e’ 34" Eglqufeorf%lsees that the

same one igspaithfedy God, byhiteaing, oft regbednmatudl ndistasicagssertiahal r&isng br cenent
bars provided with a high_ elasticity coefficient, uniformy . di ngced from
each ot her‘ﬂﬁﬁ‘dlefjh%}f ,meéfl?é# &S _5%% I?/feglfe f(H geleie) leié?af%8¥.rg15e§gf8 cabi n,
they will F-i%li@esaB VEbt bgahe 49§ iolri10bal d AdetRehnesasti ment (cavhicehithas: t he
advant age of all owi ng obtaining the nmaximl reduction of the overall

di mensi on 9faki€kss B§)t o the el evator cabin, foresees that the bendi ng radius
r is conprised between 3 and 20

According to another embodiment of the invention it is foreseen that the
fireproofing continuous surface, that is to say the foil of fire-resistant
material, is made of a metallic sheet, preferably of stainless steel with a
thickness comprised between 0,2 and | millimetres, preferably 0.3
millimetres. This particular embodiment is particularly suitable in order to
realise the solutions shown in Figures 3¢ and 3e. The advantages related to
the use of a foil of metallic sheet and in particular of stainless steel, are
more than obvious (fire-resistance, high elasticity coefficient, etc). Such
solutions require in any event the use of appropriate vertical reinforcements

as previously described.

According to another preferred embodiment, represented schematically in
Figure 3a, it is foreseen that the fireproofing continuous surface is made of
a foil of fire-resistant plastic material 39, with a thickness comprised
between 2 and 10 millimetres, preferably 3 millimetres. The problem of
such a foil of fire-resistant plastic material, of which today many types with
different names and brands are marketed, is the one of the bending
resistance that, as wanted by the present invention, must be high around the
horizontal axes when the door is assembled into the elevator. In order to
palliate to this possible disadvantage of the foil of fire-resistant plastic

material, another embodiment of the invention, represented in Figure 3d,



centinmetres. The fol ding el evator door can favourably be nmade as rolling up
door or w nding door around a vertical axis 4 (Figures 1 and 2) placed on

t he door opening side or also that the door is folded of 90 fromits
opening side, as shown with the |Ianding entrance door 11 of Figure 6 and is
gui ded by neans of upper and | ower guides 2, 3, which are straight after
such bending. In this second event, the handling of the external door wll
preferably take place via draggi ng by geans of the correspondi ng cabin

door, while in the event of rolling up door, the handling of the door wll
preferably take place individually, notorising the corresponding rolling
axis 4 or fppesePhéld thetmsant dh PIGRICH Yargadk Ol AN Gy PHE mgRs skil | ed

in the art,@and, a4 afay. 0) e R 2 BY o ReIS 9y chdienifid Vigj@kmI¢ 0Ot hed
gearing. Another preferred enbodi nent foresees thén that the fireproofing

cont i nuousdistamtead drom esgc bihvel §nd teatt cifterothef dasembéyict dret dowit erithe, i s
textured on. 53 %éﬁi%;ﬁ?%%%iﬂeta?cg aa%rtt{%al EBgi%\éF‘i"t he aesthetical appearance,

as nentioned also b previ ous patent application JP-2000- 130051.
Anot her preferred enbodi nent foresees then that the fireproofing continuous
surface, raspdet iongioditdeatf gilichfhdsi the rdvageantofnatlewimg Baining the ovi ded

W th an acoustig l.osukalignglayer.. The, SeNSe 1AL A 3o 3L &I 0ALLY €.l §

obvi ous: to°Teducé the hol'seari si ng From the' door openi ng and cfiosfng and
possi bl y diseedees pdssi bhe bebdiate andidshat icovbdpappéabetusdmgs t lned el@vat or 16
stroke, This solution nust be constructively seen, within the already

nment i oned B18'SF the choice of multilayer foils of fire-resistant

material and is therefore taken into account in this context. The

advant agesTla €pldiey aiel 4d00Ssdo @f chhefar eaadly dre afadehes ovHimd lupdde@nst on
winding door around a vertical axis 4 (Figures 1 and 2) placed on the door
opening side or also that the door is folded of 90° from its opening side, as
shown with the landing entrance door 11 of Figure 6 and is guided by
means of upper and lower guides 2, 3, which are straight after such
bending. In this second event, the handling of the external door will
preferably take place via dragging by means of the corresponding cabin
door, while in the event of rolling up door, the handling of the door will
preferably take place individually, motorising the corresponding rolling
axis 4 or 12. These motorisation problems are well known by the man
skilled in the art and are today solved mainly by means of chain drive or

toothed gearing.

Another preferred embodiment foresees then that the fireproofing
continuous surface, respectively the foil of fire-resistant material, is
textured on its external side so as to improve the aesthetical appearance, as

mentioned also by the previous patent application JP-2000- 130051.

Another preferred embodiment foresees then that the fireproofing
continuous surface, respectively the foil of fire-resistant material 39, is
provided with an acoustic insulation layer. The sense of this alternative is
obvious: to reduce the noise arising from the door opening and closing and

possibly due to possible vibrations that could appear during the elevator



and of the fulfilment of the I egal provisions on anti-fire protection that
have al ready been nentioned, related also to a relevant sinplicity of
construction of the door, thanks to the possibility of nmoving it directly

t hrough the manipul ation of the rolling or winding axis and to its
stillness. As last we should not forget the aesthetical appearance, thanks
to which the type of folding door for elevator is suitable for every type
of traditional and innovative architaeture. 17 According to another
preferred enbodi nent formof the invention, mentioned here above and that
is represented in Figures 6 and 7, the cabln door can_be coupled, in the

el evat or h#rekepoilAtss, “VWW%“tﬁémFdWﬂlﬂﬁWEWFPaﬁbé5”680ﬂ”§é6brﬂﬁnéﬂﬁé Yhe | ega
Provi si onsy, oo frl HYF ke, 6&&&9{%@'&%@1&%?& £l yr @ﬁrelreggtén%@temqﬂ cat ed
with the sane reference nunbers and are no nmentioned any nore. The |anding
entrance doutisitheieford takea dorctointiinghoy coitagi.ng around a vertical axis
12 during its closing and opening novement. Mreover, (according to what
the speci fige aawnt@gys aﬁgtﬂaxolnmﬁog%@%ﬁ@)mdmﬁod ardiag, o1l LaRessigeor 11 is
mechani cal I'y dra% the "cabin door during its opening. The cabin door
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dragglng u o] f t ] t trance
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around mhunnnmmnbnldﬁtheodoom thankls te e pbssisdite sfd30wmgwh|dhethg cabln
door has he ver tlcal S 4 und, which i.t . folds or

Fioure a wihariy el e JaRERaut B/t Mareron LR be more
or less suitably applied if the axes 4 and 12 are "only" bendi ng axes of 90
of the dooA} .lasov¢ Badulidheot forget ihenacsalie ther ] uppdafadice Cettintsdooxsicaalpl ed with
landi ng type of folding door for elevator is suitable for every type of traditional and

innovative architecture.



entrance doors is clearly necessary and indi spensabl e that sone general
conditions are fulfilled: - the |anding entrance door 11 nust be constantly
subject to a tractive force that tends to close it and that nust be
overconme by the tractive force exercised onit, in opposite direction, by
draggi ng, by neans of the cabin door during its opening novenent. The

| andi ng entrance door 11 is therefore subject to the tractive force
exercised fromthe two traction 18 ngans, an upper one 15 and a | ower one
16, where then both traction neans wind around a second vertical axis 17 of
the | anding entrance door 11 on which a torque is exercised by neans of a
energy accunul ator (not shown, but fully simlar in the construction, if
not in the shape, to the one acting on the axis 8 of the cabin door).
According to a preferred enbodi nent for the execution of the invention:
according to Figure 6, is foreseen that the energy accunul ator, which
exercises the torque on the vertical axis 17 around which the tractlon nmeans
15, 16 of fhecydamgli iy emthemcerdfesied] qmigdigment s farmgo ofadbe - imgeqtip% he case

of the engr QMPQQ&HE}@ QthS)JesaxL rthEP?s Pé @§erﬁé@%n4m§§res13 andoP, 4%l EqdRi cal or

hel i coi dal coil spring e vert axl s not notorised, it would
not be poésémb$ebtaohpheBeeth@r@eaabndkétasnaﬁ,ahﬂethaﬂmubngﬁn@ﬁ@pﬁlng

while a ¢ unIermel p053|ble for the n or que.

In Figure $¢h& e 8¥Qg g?%ﬁi (“”SVg%enFlaguhea energl Sg%lnaffﬁ opened

doors so aBiguwweshow Smefmﬁicac@di ryithghst Jamnt uesferwdeh@mmbbfneweratre aalt gui des

and the necessar porting elenents. As already nentioned here above, the

characterlgFPEQH%? ﬁ@“ﬁ?fferent energy accumul ators that can be taken into
account for the realisation of the elevator cabin door, particularly inits

conbi nat i omhwilehditnfaeedteatiengoor 11 is also a door folding or winding around a
vertical axis 12 during its closing and opening movement. Moreover,
(according to what the specific laws and regulations foresee), the landing
entrance door 11 is mechanically dragged by the cabin door during its
opening. The cabin door is equipped with a dragging element 13, which has
the shape of a lock dragging a counter-hook 14 fixed at the extremity of the

landing entrance door 11.

Moreover, the landing entrance door 11 shows the vertical axis 12 around
which it folds - or it winds — on the same side in which the cabin door has
the vertical axis 4 around which it folds or it winds (in the Figure a winding
axis is always shown, but the invention can also be more or less suitably

applied if the axes 4 and 12 are "only" bending axes of 90° of the door).

So that the invention can be used for cabin doors coupled with landing
entrance doors is clearly necessary and indispensable that some general

conditions are fulfilled:

~ the landing entrance door 11 must be constantly subject to a tractive
force that tends to close it and that must be overcome by the tractive
force exercised on it, in opposite direction, by dragging, by means of the
cabin door during its opening movement. The landing entrance door 11

is therefore subject to the tractive force exercised from the two traction



entrance door, nust be chosen so as to be able of satisfying to the |egal
requirenments related to the mninmal and maximal efforts for a person to

open the doors fromthe inside or fromthe outside in case of a breakdown.
These can be easily calculated by an expert constructor and can al so be
easily realised in the practice by neans of adopting the avail abl e energy
accunul ator types adapted for each case. 19 PATENT CLAIMS 1. El evator cabin
door folding around a vertical axis (4B during its opening or closing
novenent, characterised in that - the vertical axis (4) around which the

door folds is subject to a sufficiently high torque in order to keep the
door opened, MBSt BR HRPCT IS eXBt @i LIEHYIS 16 rekergn@egybdctiatiiator (5)

overconm ng apeaRPPRFId 8rf I Lq (dtdthdt eBdical 0aaGh 0SR oift the- [anlAgn JQRAkrGREPT | SES
upper traction neans (6) and a |lower traction means (7), wound around a

second verti €apr akl sopgyhonh whi ¢erdaeséeopdercester gy aBewitiul @t of {UREPYact s,
whi ch tends aecm&llatw&&trap%rgznbuﬁﬁm% shit19F 487 inE Qo3 1bAE R8T in - 2

notor (18) acts on the axis ereby the second energy accumulator (10)
exerts prefetlabbhape, $¢ tinger aktinget Haenaxibe ¢f thet cabemaogy) .accunul at or (5).

2. Elevator cabin door according to claim1, characterised in that the
ener gy aCCHmc‘ér%Ergé Sto(§’ r %rédq%fnb%)éﬁﬁ%hts?opghﬂ% Q&e}fﬁ{lghcoafl t}?e?('irgve(né'lons) the
torque are forme by cflln rical or helicoidal €¢oil springs. 3. evat or
cabi n dooraaocdindi ng Figued abmi2,foreseen that the energy accumulator, which
exercises the torque on the vertical axis 17 around which the traction means
15, 16 of the landing entrance door 11 wind, is also made - as in the case of
the energy accumulators for the other axes 4, 8, 12 - as cylindrical or
helicoidal coil spring. As the vertical axis 17 is not motorised, it would not

be possibile to foresee here a brake as an alternative to a spring, while a

counterweight would be possible for the production of the torque.

In Figure 7 the elevator cabin is represented in a general view with opened
doors so as to show the full carrying structure without the vertical guides

and the necessary supporting elements.

As already mentioned here above, the characteristics of the different energy
accumulators that can be taken into account for the realisation of the
elevator cabin door, particularly in its combination with the landing
entrance door, must be chosen so as to be able of satisfying to the legal
requirements related to the minimal and maximal efforts for a person to
open the doors from the inside or from the outside in case of a breakdown.
These can be easily calculated by an expert constructor and can also be
easily realised in the practice by means of adopting the available energy

accumulator types adapted for each case.



characterised in that the spring is incorporated into the hollow vertica
axis. 4. Elevator cabin door according to one of the preceding clains,
characterised in that the driving notor (18) is placed within the axis (8),
preferably having an internal stator and an external rotor. 5. Elevator
cabin door folding around a vertical axis according to one of the preceding
clains, 20 characterised in that. - the cabin door is coupled, in the

el evator halt points, with the | anding9 entrance door according to the |egal
provi sion on safety being in force in the field, - the landing entrance
door (11) | folding or wwnding around a vertical axis (12)
duriné itsﬁgﬂgéﬁﬁg?ﬁﬁggéening novenent, - the |anding entrance door (11)
mechani cal |y dragged by the cabin door during its opening, - the |anding
entrance dboEl¢viat)r extinbdde fohdingerbucdla axitgal 22)s &)odwdng whi epenibg f ol ds on
t he sanme side ip whi ch the ?abin door has the vertical axis (4) around
which it fol 8§ BEREGT 'cabi n door fol ding around a vertical axis
accordi ng tocghacierised i@h@ieacterised in that -- the | anding entrance door
(11) is constantly subject .to,a tractive force  that tends to close it and
that nust be“oﬁé?cbﬂﬁwﬁgEvﬁ%(ﬁ}é%??vé ?’#%btg%%gﬁﬁiigﬁsoﬁ Fngﬁt&BpBSite
direction and hyffltRa@IVNEidBYiofB&NE Qfrdbheo keapithe AR HinleBdthd Sor@RENI NQ

novenment, - and/or the force to which the |anding entrance door, (1 1) is
constantly being exercised by a first energy accumulator (5) overcoming an

is

opposite force that tends to close it,

- the door comprises upper traction means (6) and a lower traction
means (7), wound around a second vertical axis (8) on which a second
energy accumulator (10) acts, which tends to pull the traction means

in order to close the door,

- a motor- (18) acts on the axis (8), whereby the second energy
accumulator (10) exerts preferably a stronger force than the first

energy accumulator (5).

2. Elevator cabin door according to claim 1,
characterised in that
the energy accumulators (5, 10) that exercise on the vertical axis (4, 8)

the torque are formed by cylindrical or helicoidal coil springs.

3. Elevator cabin door according to claim 2,
characterised in that

the spring is incorporated into the hollow vertical axis.

4. Elevator cabin door according to one of the preceding claims,
characterised in that
the driving motor (18) is placed within the axis (8), preferably having an

internal stator and an external rotor.

5. Elevator cabin door folding around a vertical axis according to one of

the preceding claims,



subject to is exercised by neans of an upper traction neans (15) and a

| ower traction neans (16), where then the traction neans (15, 16) w nd
around a second vertical axis (17) of the landing entrance door (11), on
which a torque is exercised by neans of a energy accunulator. 7. Elevator
cabin door according to one of the preceding clains, characterised in that
the door folding around the vertical axis (4) during its opening or closing
movenent includes a fireproofing conti2ZAuous surface nade of fire-resistant
material and/or 21 the door is guided along the upper part and the | ower
part by neans of horlzon at guides (2, 3) that determne its shifting
trajectory af ?@8§¥”egﬂ8né he door span and/or the door is sufficiently

rigid around-anye be¥inz@ssals exifed, anlrhdeer levaror $atti wdintd, heith ealyallarmrimg/i si ons
on the maxi mal deformability for i bl e bendi ng % sed Lnits
centre, in the¢8ig8ed £t éCC%dt”F\g alo ]['ple@qu?gaédprr?d’ﬂf‘%nf)%l SHE e 8°HIRd ' s
sufficiently fghdicng @koypdi any vertical axis |n order to be abl e to be
folded up with a bending radi us r | ower  than 10 d.heing the.thickness of
the door. 8. -Eltewarafingisintranssr daecét Bl Ag %16%4;9%171”01 %roéc‘fvépr 188d in

that the conti oM 81 §%ra%§1 hSis"aes d%n% i$d egﬁsﬁqg et bpes e @bvéhEesresi stant

material reinforce | east on one of the si by nmeans of vertical bars
(310) arranged tht amhmglemMsmahdeslKibhﬁea@hhwvﬁéHYdﬁéggéﬁﬂﬂlV“’Cm“n

door during its opening,
- the landing entrance door (11) exhibits the vertical axis (12) around
which it folds on the same side in which the cabin door has the

vertical axis (4) around which it folds.

6. Elevator cabin door folding around a vertical axis according to claim 5,

characterised in that

- the landing entrance door (11) is constantly subject to a tractive force
that tends to close it and that must be overcome by the tractive force
exercised on it in opposite direction and by dragging by means of the
cabin door during its opening movement,

- and/or the force to which the landing entrance door (11) is constantly
subject to is exercised by means of an upper traction means (15) and
a lower traction means (16), where then the traction means (15, 16)
wind around a second vertical axis (17) of the landing entrance door
(11), on which a torque is exercised by means of a energy

accumulator.

7. Elevator cabin door according to one of the preceding claims,
characterised in that
the door folding around the vertical axis (4) during its opening or
closing movement includes a fireproofing continuous surface made of
fire-resistant material

and/or



fixed to the foil (39). along all their length. 9. Elevator cabin door

according to claim7 or 8,

made of a single foil (39", 39"), exhibiting vertical ribs (311) at

nmut ual

or by neans of |ocal deformation of the foil

21

the door is guided along the upper part and the lower part by means of
horizontal guides (2, 3) that determine its shifting trajectory at least
along the door span

and/or

the door is sufficiently rigid around any horizontal axis in order to
satisfy the legal provisions on the maximal deformability for
permissible bending if stressed in its centre, in the closed state, with a
required horizontal force and is sufficiently folding around any vertical
axis in order to be able to be folded up with a bending radius r lower

than 10 d, d being the thickness of the door.

Elevator cabin door according to claim 7,
characterised in that
the continuous surface is made of a single foil (39) of fire-resistant
material reinforced at least on one of the sides by means of vertical
bars (310) arranged at mutual distances from each other and solidly

fixed to the foil (39) along all their length.

9. Elevator cabin door according to claim 7 or 8,

characterised in that

the continuous surface is made of a single foil (39', 39"), exhibiting

vertical ribs (311) at regular mutual distances, obtained by. means of

press forming of the foil in a die or by means of local deformation of
the foil.

characterised in that the conti nuous surface is

regul ar

di stances, obtained by. neans of press formng of the foil in a die



