Safety closing systemfor shaft door panel of a lift installation, and lift
installation with shaft door panel, which conprises such a safety closing
system The invention relates to a safety closing systemfor a shaft door
panel of a lift installation according to claiml and a lift installation
with a shaft door panel, which conprisgs such a safety closing system
according to claim10. Lift installations generally have different kinds of
doors, whi ch the caoe,ls cl osabl e and
on the o stelationgand |ifE | withsshath,y  and
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contactless novenent. In normal operation a shaft door is opened and cl osed
in each instance synchronously with the cage door, wherein the shaft door
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he door®FeNoE N8%sed setting when no forces act to bring the door
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movement.

In normal operation a shaft door is ocpened and closed in each instance synchronously with
the cage door, wherein the shaft door and the cage door during the opening and closing
process are mechanically connected together by an entrainer coupling. The doors of the
lift installations and, in particular, the shaft doors are for reasons of safety constructed to
be self-closing. By that there is to be understood that the shaft doors are equipped with a
safety closing system which always brings the door panel into a closed setting when no
forces act to bring the door panel into an open setting against the force exerted by the
safety closing system or to keep it in a wholly or partly opened open setting. The safety
closing system has to be effective not only when the lift cage is disposed outside a floor to
which the cage is travelling, but also in certain special situations, particularly in the case of
failure of current supply. The safety closing system thus must be actuable by forces which
are effective even in the case of current failure and in other emergency situations, for

example in the event of a fire.

Conventional lift installations therefore have shaft doors or shaft door panels with safety

closing systems which are mechanically actuated.




cl osing systens which are nechanically actuated. 2 A safety closing system
whi ch was frequently used in the past, for a shaft door panel enploys, as
drive, a weight or the force which acts, as a consequence of gravity, on a
drive mass. The line of action of this force is vertical, whereas the shaft
door panel usually has to be noved inzhorizontal direction. A deflection is
therefore carried out wwth the help of a roller nmechanismand a flexible
traction elenment. The substantial advantage of such a safety closing system
with a vertically arranged drive mnass resides in the fact that gravity
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high speed into the closed setting and is abruptly stopped there. If the undoubtedly
present friction is initially taken into consideration, it has fo be established that this is
greatest at the beginning of the action of the door closing system. Then, in fact, it is
necessary to overcome the stiction which is present, for example, between the moved
shaft door panel and the non-moved frame parts. If the shaft door panel is in motion, then
only a motional friction still has to be overcome, namely a sliding friction or a rolling friction
depending on the respective construction of the shaft door panel. So that the shaft door
panel can even be brought into movement, the drive mass must thus be of such a size that
the stiction can be overcome, because at the moment at which the shaft door panel has to
be set in motion there are still no dynamic forces acting thereon, but only the weight of the
drive mass. Moreover, the risk exists that the shaft door panel does not move as intended,
but jams in whatever manner so that an appropriately higher force has to be employed for
movement thereof. A specific disadvantage of a safety closing system with a drive mass
can thus be seen in that a deflecting device is required, because the weight always has a
vertical effect, whereas the movement of the shaft door panel generally takes place in

horizontal direction.




novenent thereof. A specific disadvantage of a safety closing systemwth a
drive mass can thus be seen in that a deflecting device is required,
because the wei ght always has a vertical effect, whereas the novenent of
the shaft door panel generally takes place in horizontal direction. 3

Anot her frequently used safety cl osing §ysten1enp|oys as drive for the
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redundant. Frequently, however, the springs are so installed that the line of action of the

force exerted by them is vertical, so that a deflection has to be provided as in the case of

safety closing systems with drive masses.

A safety closing system with a spring as drive means has, by comparison with an
arrangement which uses a drive mass or a weight as drive, advantages and

* ) disadvantages.

One advantage resides in the fact that a spring has a relatively low mass so that it does
not have a high level of inertia. It is particularly advantageous that the force exerted by a
spring on the shaft door panel is at its greatest when the shaft door panel adopts its open
setting and has to be set into motion. During the closing process the spring relaxes and
the force exerted on the shaft door panel diminishes. It is thereby achieved that with
suitable selection of the spring the stiction acting on the open shaft door panel is overcome
in relatively problem-free manner and that the speed of the shaft door panel constantly
diminishes the closer it comes to its closed setting. {f in the selection of the spring
characteristic the mational friction is additionally taken into consideration, then it can be

achieved that the speed of the shaft door pane! fowards the end of its closing movement is



spring on the shaft door panel is at its greatest when the shaft door panel
adopts its open setting and has to be set into notion. During the closing
process the spring relaxes and the force exerted on the shaft door panel

di mnishes. It is thereby achieved that with suitable selection of the
spring the stiction acting on the open shaft door panel is overcone in
relatively problemfree nmanner and that the speed of the shaft door panel
constantly dimnishes the closer it cones to its closed settin in the
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spring as drive for a safety closing systemof a shaft door panel 11 reside
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In summary, it has to be established that satisfactory safety closing systems for shaft door

panels can be produced neither with drive masses nor with springs.

) It is therefore the object of the invention to propose a safety closing system for a shaft door
panel by which the above-mentioned disadvantages of the known safety closing systems
are avoided. It is additionally an object of the invention to create a lift installation with a

safety closing system improved in that way.

According to the invention this object is fulfilled, for the safety closing system, by the
features of claim 1 and, for the lift installation, by the features of claim 10.

Preferred developments of the safety closing system according to the invention and the lift
installation according to the invention are defined by, respectively, dependent claims 2o 9

and dependent claims 11 and 12.



It is therefore the object of the invention to propose a safety closing
systemfor a shaft door panel by which the above-nentioned di sadvant ages of
the known safety closing systens are avoided. It is additionally an object
of the invention to create a lift installation with a safety closing system
inproved in that way. According to thec nvention this object is fulfilled,
for the safety closing system by the features of claim1 and, for the lift
installation, the features of claim 10. Preferred devel opnents of the
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closing systens with springs are conbined. This safety closing system has
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shaft door panél is closed, since the drive mass is capable in every case of bringing the
shaft door panel perfectly into the closed setting. The installation space for the spring

thereby reduces.

A particularly advantageous safety closing system has, as spring, a helical spring,
preferably a tension spring.

- A helical spring can be arranged either around the weight or in a vertical interruption of the
weight, in either case so that a guidance comes into being between the spring and the
weight. This is a particular advantage of the arrangement according to the invention,

because the otherwise necessary guidance for the weight is superfluous.

In a preferred construction the new safety closing system comprises a tension spring
which is fastened at its lower end to the lift shaft and at its upper end to a first end or run of
a flexible traction element. Cables, ropes or belts, for example, come into question as
flexible traction element. The second end or run of the flexible traction element is fastened
to the shaft door panel. The flexible traction element runs over a vertical/horizontal
deflecting arrangement, for example with deflecting roliers. The traction element runs

around the deflecting rollers through 90°. It runs from the deflecting arrangement in



A helical spring can be arranged either around the weight or in a vertical
interruption of the weight, in either case so that a guidance cones into
bei ng between the spring and the weight. This is a particul ar advant age of
t he arrangenent according to the invention, because the otherw se necessary
gui dance for the weight is superfluous. In a preferred construction the new
safety closing systemconprises a tensfon spring which is fastened at its
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and in horizontal direction to the fastening point of the shaft door panel.
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the weight to one end of the flexible traction elenment, there can also be
used a sprin ich acts with essentially the sa effect on the shaft of a
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same effect on the shaft of a deflecting rolter mechanism.

As described further above, one of the disadvantages of conventional safety closing
systems with drive masses consists in that the shaft door panel arrives at high speed in its
closed seiting and thereby causes severe impacts on the frame or the lift shaft. This
disadvantage can bhe sufficiently reduced by the new safety closing system. In particular,
thanks to the action of the spring, a comparatively small weight can be used so that the

mentioned impacts are kept within limits.

In order to reduce such impacts as far as possible, the smallest drive masses, i.e. a
minimum mass, should be sefected which in the case of emergency still ensures closing of

the shaft door panel even in the event of failure of the spring.

This drive mass can advantageously be combined with a spring which on opening of the
shaft door panel is stressed only when the shaft door panel is already partly opened or in a
middle setting. This has the effect that on closing of the shaft door panel the force of the
spring acts only at the outset, in particular until the spring is relaxed again. At the end of
the closing process the weight of the drive mass still acts on the shaft door panel as an




systens with drive masses consists in that the shaft door panel arrives at
hi gh speed in its closed setting and thereby causes severe inpacts on the
frame or the lift shaft. This disadvantage can be sufficiently reduced by
the new safety closing system In particular, thanks to the action of the
spring, a conparatively small weight can be used so that the nentioned

i npacts are kept within limts. In order to reduce such inpacts as far as
possible, the smallest_drive sses, i.e.. m.ni.mum ma shoul d, be.
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where the stiction has to be overcone and, in a given case, the shaft door

panel has t e released from being. jamed. The 0-t0-spe "da i ng"
Dot o dn cFis T pPTHE RS Syait Piagtr iBrnats Rgsei i Sa3BSEls 1ra@d. P -
damagi nghemctafety olsingdsysoasican comptife agpeaeg aohnddneert natfidh idabe taspaheede @ft t he
end of the closi Vi nt _increasing nore than ha ns by the drive mass
alone. 1T fPaEE o BB EP L T 668 35 PHhsaRe § PP TR RETPR e ol osed
~setting, against the frame, the new safety closing system can conprise a
spring rangement which in the | ast phase of the cl.osin he_shaft door
pone! Cach GAREEF Bpuabtacsotyflp B <5 ARG AR E T P el 0 a8 BB of
t he new sall édrysubbemiangfittiyg teanistegilidtasstaltatibhe thadbdortgdaatisidf whah Haee eiliseed f or
subsequen fi.thi n tF existing lift installations, the door panels of which
have ei tHherVe'g ﬁsfg\%ygﬁ?ﬁ@g%r only springs. It may be further nmentioned that
the new safety cl osing system can obviously be used not only for shaft door
panel s, IP Hw%y %la%grﬂge?rmeogﬁ%ﬁéd gﬂ%?{hse' new safety closing system can obviously be used not

only for shaft door panels, but also for other doors.

The invention is described in the following on the basis of an example and with reference

to the drawing, in which:

Fig. 1 shows a shaft door panel with a safety closing system according to the
invention, in strongly simplified illustration;

Fig. 2A shows a drive mass and a spring of the safety closing system in a first

arrangement, in simplified and schematic illustration;

Fig. 2B shows a drive mass and a spring of the safety closing system in a second

arrangement, in simplified and schematic illustration;

Fig. 2C shows a variant of the safety closing system according to the invention, in
which the spring acts only over part of the entire path of the drive mass;



The invention is described in the follow ng on the basis of an exanple and
with reference to the drawing, in which: Fig. 1 shows a shaft door panel
with a safety closing systemaccording to the invention, in strongly
simplified illustration; Fig. 2A shows a drive nmass and a spring of the
safety closing systemin a first arrangement, in sinplified and schematic
illustration; Fig. 2B shows a drive nmass and a spring of the safety cl osing
systemig a_second arrangenment, in sinplified and schematic illustration;

Fig. 2C §Kows a vashawt Meriofees ’?‘éf*@‘i’?Véfl’%gf'Y?gmé‘?%ta@Pr\”é%éBrﬂ"lﬂ Fywelh af e

invention, in whieittibReredini tng casd 6 DeHfdty eveihgRsterrodccoifngetdtrid e pag h of
the drive mass; 8 Fig. 3A shows the forces exerted by the drive nmass and

the spring as wel | as the friction force in the case of a safety cl osing

system aggprdi ng t@hﬁugthelrorc@@obxeﬁegbyarﬁ’e gha@mabd antl Ohe egrir<ad el abyhé he
drive mass and the spr%g__}% as well as the friction force in the case of a

safety closing sys{EHPatEes §ithg C?%? i eatetiecloging SYHeEIRASriNGRATY 2Goor panel
1inits open setting, which panel is suspended at a rail 3 by way of a
roller arrangerrent 2 and is haorizontally displaceable relative to the rail

3. The F& ["Shopg el qoorpBRRInt Inde 05’886’8?“”9*‘%{%“QPF%ldﬁéH%W‘de%ﬁ%ﬁa‘l% not

further | % hisgtor atretbr afangeméntf2 asdiaforizoti@lydistidcedrmreRaRelo tihe |réil 2qvhdped
with a sa eté;rCl osi ng system 10. The safety closing system 1 onprises a

drive &l 4PrERG @MRORERPT B0 figmeasranganent wﬁ&hgwpwgﬁﬁer 'hltsstratedh@ﬁacm
spring ipfghet present exanpl e of enbodinent. Ot her types of springs and/or
several springs can also be used. The drive mass 12 and the spring 14 are
-~f stened to the end of a vertical run of a flexible traction el ement 16.

e flexirRkenb# %%# QéhefP'Tﬂg%@;hlp]a@d v\ﬂﬂﬂ% s%@%l@su’(&%%t&ﬁl fd‘OThez%ﬁe?y' cl&fﬁfxd ecting
rrechanl sm 18. The free end hori zont'al run ~ of | exi bl’'e traction

el enent $tER 1(9(%‘?%'@@%13\?3('% ”‘taﬁé 18@6?‘ apdnes 14, as-mgegmqnﬁg TI‘Q sPEng A4 isA r eady

descri beﬁenocapléahﬁqi iPYhd bfesdRPekafpEd ¥ RoddiReht ©XthéetbeadriPhngEhpgept 16.
The lower end of the spring 14 is_fixed to a stationary fastening body 20,

for exaﬁ?)‘l'%altﬁf)’”ﬂﬁ%cé%é\sf’ Reatged. The drive mass 12 and the spring 14 are fasténed t6
the end of a vertical run of a flexible traction element 16. The flexible traction element 16

runs over a vertical/horizontal deflecting mechanism 18. The free end of the horizontal run
of the flexible traction element 18 is connected with the door panei 1.

The spring 14 is, as already described, coupled by its upper end with the flexible traction
element 16. The lower end of the spring 14 is fixed to a stationary fastening body 20, for

example to the shaft wall.

The spring 14 is a tension spring in the present example of embodiment. It adopts its
relaxed position when the shaft door panel 1 is disposed in its closed setting and it adopts
its maximally tensioned position when the shaft door panel is, as illustrated in Fig. 1,

disposed in its open setting.

If the shaft door panel 1 opens under the action of an opening force, then it displaces
against the direction of the arrow 22, in total over a path li;. On opening of the shaft door
1 the drive mass 12 and the upper end of the spring 14 are displaced vertically upwardly
into the position shown in Fig. 1 and, in particular, substantially over the path |y if the
elongation of the flexible traction element 16 due to the forces acting thereon is
disregarded. Since the lower end of the spring 14 is stationary, the spring 14 is elongated
over the path |, and thereby tensioned. The opening energy must be at least as large as




The spring 14 is a tension spring in the present exanple of enbodinent. It

adopts its relaxed position when the shaft door panel | is disposed inits
closed setting and it adopts its nmaxinmally tensioned position when the
shaft door panel is, as illustrated in Fig. 1, disposed in its open

setting. If the shaft door panel 1 opens under the action of an opening
force, then it displaces against the direction of the arrow 22, in total
over a path I,.,. On opening of the shaft door 1 the drive nass 12 and the
upper entheafunt bethepEmergies] 4hinheardirsqpli@dddr Nfemg iheadrivg mumsair2dbver thenpathtihe

pos | on NNl 5L S B o R B e PAB Bt e B
forces acting thereon is disregarded. Since the |ower end of the spring 14
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ﬂggtmeen shaft door panel and frame arrangenent and, in a given case, other

* florces ich,seek to event cl osi ng .movenpent Fig. 2A shows how the
spring Taccenshite rBhE B St bR S IR RBLsuiehag e St IR G i ve
mass 12.théheive masstiRermabye is tHertmeshtainsa b naltug wudancefor dre drive rdadsvie? arass 12
and the_spri.n 4_ The.spring 14 is here illustrated. as, a tension spring in
ol axed ERPHNS 14 TomPeih 4 Fiethleralel & o loPRhBHEnr Rede S o R o 28
in which the spring 14 is disposed in an interruption of the drive mass 12,
there is Obcioati ned

nmut ual . gui dance, of rive SS.12 an ring 14, . The
Spring 15 Ty th i Baee ot RN drer SindB MRo2p it Pl IB SOe &
vari ant diépasedah ehyinietropiiorgofsetdzive acassr , nigert ds bhiairiedve miukuen guiiantd ukt r at ed
in Fig. gr%e' Mass 12 and spring 14. The spring 14 is here illustrated as a tension spring in

relaxed staie.

A variant of a safety closing system according to the invention is illustrated in Fig. 2C in
the manner of a detaii. There is shown a door post 4 to which the deflecting roller 18, over
which the flexible traction element 16 runs, is fastened. The drive mass 12 is fastened to
T the flexible traction element 16. The spring 14, which surrounds the flexible traction
element 12, extends between the lower fastening body 20 and an upper spring fastening
element 22, which is displaceable in vertical direction. The spring fastening element 22 is
supported on a fixed abutment 23 and so arranged that it is movable upwardly by the drive
mass 12 out of the position shown in Fig. 2C. [f the shaft door panel, which is not
illustrated here, opens, then the drive mass 12 is raised, wherein initially the spring 14 is
not tensioned. When the drive mass 12 during its upward movement reaches the
abutment 23, it entrains the spring fastening element 22 therewith in upward direction.
The spring 14 is thus stretched and thereby tensioned. The flexible traction element 16
moves to the left or upwardly during opening of the shaft door panel. On closing of the
shaft door panel initially not only the drive mass 12, but also the relaxing spring 14 act in

such a manner that the flexible traction element 16 is moved to the right or downwardly.



the manner of a detail. There is shown a door post 4 to which the deflecting
roller 18, over which the flexible traction element 16 runs, is fastened.
The drive mass 12 is fastened to the flexible traction elenent 16. The
spring 14, which surrounds the flexible traction elenment 12, extends

bet ween the | ower fastening body 20 angoan upper spring fastening elenent
22, which is displaceable in vertical direction. The spring fastening

el enent 22 is gported on a fixed abutnment 23 and so arranged that it is
novabl e ﬁ*ﬁvﬁé’PGl%’f 159 sPried fastandg flEEENY 22 fas rerchehinedkitesh23 ﬁBWh‘F Aiyg g. 2C.

I f the shaist 1daan a@t@n&it,nowmbcslanh@ mqsn thb'ﬂlekiﬁlbrtl%fcﬁ&w Bef@nt PPeRSihut beMhd he
drive mass 12 is ra wher ei n nltlally the spring 14 is not tensioned.

Wien t heSEgft 9%%7%?' -Zrh%ilﬁP"“'l’ﬁw‘i‘lt@Jsu?ﬁ}\%Pa'y rﬁﬁ‘ﬂ@%@rﬂrs"r%Eﬁfe@et%'”gaﬁe?‘??ént 23,
it entraphBSaritBgesiRlyl BOediRsi @BHN04 & 8B HeddRthdrer BWishing Irasltwvag deflehest i on.

The spri n% 14 1s thus stretched and thereby tensioned. The flexible traction
el enent §gd medt 4he left or upwardly during opening of the shaft door

panel . On closing of the shaft door panel initially not only the drive nmass
12, but aI so the relaxing s rlng 14 act in such a rranner that the flexible

tracti ont§ fepowssthesiop® EA. whichHe expged byrtheidHikaarassy (2 on the end of the o

As soon gsritAeuRRdtitRE fiéasik edhentel RN Whi2R IRaShe @ﬁ@ﬂ‘%s&h@w@ﬂ?\né@ﬁ te3 only
the drive mass 12 still acts, but not the spring on | exi

tracti onSEAVERNGRAl £QNARE Bhas Bitnchien HAS disRRsesahdlavelThe 1o8r Py OfLAh? hus

acts onl Wogkontd Gudtis§ ddnpbctB@iithahe WBEr SRS 1 RY b@rc%éés Not fkeanitageesimh \t a
resilient body 24 is arranged between the sp 8'€f asteni ng el emrent 22 and

{r}ge abut FP@n‘E“C’?@”t Fiego’fh%f,bfoéf}?év%“ Pgd BFME'C%JEP@N \R/ﬁ Hafly fré’i'@'ﬂ f¥EeHYNCRECHr i ve
ss 12 @ﬁtﬁ&@&%o@barﬁéﬁ vertical run of the flexible elenent 18 and which
like the drive mass is nultiplied by the gravitational constant g, as a
function of the displacenent travel |I. The end of the horizontal run is

connect eghafdBe IreisdPERABRr the lehghe| 8hPERE ovBlotheltlee 1f1InG, REeGOKBIKAt  the
nmoment are other forces on the flexible element, particularly friction

forces wHEENeHBRtveoinenHBissHaHd hau the sprseayencenef arAERSIRALINS OEH}‘?sfﬂed‘fWe over

the | engblrlentRd wHidHOinRYAY inchfisks BRertimd. f TRObMthiddeekariRiIdcNcradBE QitRfthect | ve,
then this W%JI fd'[hhafl\{‘ne t he consequence of an acceleration of the flexible
square of the fime.

Fig. 3A further shows the force KF, which is exerted on the vertical run of the flexible
element 16, as a function of the displacement travel | or the spring deflection. The end of
the horizontal run is connected with the door panel 1 to be closed. The force KF is at &
maximum when the spring 14 is tensioned to a maximum degree, i.e. when the shaft door
panel 1 adopts its open setting and the spring 14 is extended by 1. The spring acts
continuously, even if with decreasing force, while the shaft door panel 1 moves towards its
closed setting. The speed, which is caused by the force of the spring 14, of the flexible
traction element 16 thus continuously decreases, but degressively during the closing

movement.

The entire closing force Ky, exerted by the drive mass 12 and the spring 14 together, over
the length | is similarly illustrated in Fig. 3A. The speed of the flexible traction element 16
and thus the shaft door panel 1 continuously increases, even if degressively, until the shaft
door panel has reached its closed setting, when only the drive mass 12 and the spring 14

were effective.



el ement 16 which linearly increases over tinme. The path covered woul d
increase wwth the square of the tinme. Fig. 3A further shows the force KF,
which is exerted on the vertical run of the flexible element 16, as a
function of the displacenent travel | or the spring deflection. The end of
the horizontal run is connected with the door panel 1 to be closed. The
force KF is at a maxi num when the spr'ilng 14 is tensioned to a nmaxi mum
degree, i.e. when the shaft door panel 1 adopts its open setting and the
spring 1Hgi 3B sheowntredfone retadionsiihé therdeng chen sirraopementiasgsiding tevem 2G, with
decr easi;ng . il - I, t | gsed
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drive nastereds dredfaree KEpofi thg sptingwier so édrfgectactse. In thaFicgse 3 spemdsofi the f or ce
relatio R af, I rding to Fj : i.e. if
there i SI}%l}lggra, I?ﬁ%ﬁeﬁgg? Déf. ‘ﬁgrsﬁﬁg%?gﬁné'cﬁg@%cgf a'iGn,etEL{tﬁpee%gclres N°aCenment
pat h | i cdmalier threyprii aigp thieisphin@d4 svaerffgctiveen t he shaft door panel 1 is di sposed
inthe vicinity of its closed setting. The force KF exerted by such a
spring assists the force KA of the drive mass 12 to set the shaft door
_panel 1 Innhenbdlioamngothereoérei cav elsenaleet iniongpnsideratioe ted &frtesdooich papesde thehas
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I reduced%ogggkgﬁe%t}wgqqaisg&fﬁ@ae is snmaller than if also the spring 14 was

effective. oW n ere are now al so taken into consideration the
forces which oppose the -~ closing force and which were hitherto

friotton T 2o B8 dr et S B e RS Bnsia s oh act on the shart
The total friction comprises the friction of the safety closing system, i.e. essentially the
friction of the deflecting arrangement 18, and the friction of the shaft door suspension, The
friction of the deflecting arrangement 18 is considered to be negligible. The friction of the
shaft door suspension is substantially the friction between the rollers 2 of the shaft door
panel and the rail 3 of the frame arrangement 1. Added thereto is the friction of the shaft

door panel usually guided in the lower region.

In the present exampie of embodiment the friction of the displacing shaft door suspension
is a rolling friction. Depending on the respective kind of suspension it can aiso be a sliding
friction. The rolling friction is, with otherwise identical conditions, basically always smaller
than sliding friction, but a suspension with rolling displacement of the shaft door panel is
preferred. The rolling friction can be assumed to be a constant. It is essentially dependent
on the mass of the shaft door panel 1 and the coefficients of friction, which in turn depend
on the materials of the constructional elements moved relative to one another. Speed can
similarlty have an influence on rolling friction, but in the present case can be regarded as
negligible. The friction acting during displacement of the shaft door panel 1, as illustrated
in Figs. 3A, 3B and 3C, is considered to be constant.




door panel 1 when this has jammed. The air resistance can be disregarded in
the present conditions. The total friction conprises the friction of the
safety closing system i.e. essentially the friction of the deflecting
arrangenment 18, and the friction of the shaft door suspension, The friction
of the deflecting arrangenent 18 is copsidered to be negligible. The
friction of the shaft door suspension is substantially the friction between

the rollers. 2 of,th aft door. panel and the, rai] 3 of the frame .

T angenhiond Shhafe? Aarede Lo e in &Y frstn St Bnivets Brareo sttt Raniino

usual | y frstickedr siiirtghfeicticoneat a efition whiah, iite opreesiea ideaticaipbedittdnse hypdateent t he
friction,of .the di L.acin haft .door is .a rol ric

pepend n20ine FiMeeB B P RERE nirtF Lad RN oheosl B s SuhE lsehg
fricti onandhequireb|torsgt the sttafiododrgganed t hin otdiienwiaseoitdegriebtealtharotrdi didwims,
basi cal | I . | th i di fricti t i ith
ol ing BrEpPRRERRTEe sPeentmeriad shilbBon el | PorrBHimBreb a8 TR Pefring

f [1 icti onthe?tmtré?omrs]safu?@&bf ttioe tsE'rct'aalncoﬁlsé an't{:tiﬁnl actﬁaq]cgfast_serliteiga\hllcrggf ﬁk_em?_rtd@m gvvh _onh
the mass_o e sha 00L. pa a e coefficients aof friction ic
i turn: BEBERS A RetareR Ao i WiER e pRB AR Safush pElmBs

rel ati veistio remiiey Amadilpérsigr@jpaetly stamt. simlarly have an influence on rolling
friction, but in the present case can be regarded as negligible. The

friction acting during displacenent of the shaft door panel 1, as
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3B and 3gieveMitedei n the path along which it actually acts is in reality
virtually insignificantly short. It may be noted that in general it is
desired to avoid friction forces as far as possible. In the present case,
however , Théelobihg Cdricemisal e thavembmadiest s whictpiedp thalsaaft dbbr paaduces -

a jammed position. These forces in genera! have to be determined experimentally if no
empirical values for such are present. The degree of wear of the lift installation and the

prevailing temperature can in that case play a role.

it was already mentioned several times that a too-high speed of the shaft door panel in the
end phase of its closing movement is not desired. Such a high speed does not occur if the
force acting on the shaft door panel remains limited. This can be achieved in that a spring
is selected which does not act in the end phase of the closing movernent, as shown in Fig.
3B, or a spring which acts against the force of the drive mass, as shown in Fig. 3C.
Another possibility consists in that the friction force hindering the closing movement is
relatively large. If, for example, the resultant of the force Ky and the braking forces,
particularly KR, were overcome, then the speed of the shaft door pane! 1 remains
substantially constant, which would favour a constantly increasing speed. In the case of
use of a flexible traction element 16 for transmission of the forces between drive mass 12
and spring 14 on the one hand and the shaft door panel 1 on the other hand, however, the
braking action has to be metered in such a manner that the traction element at all times is

under tensile stress at both ends.



and indeed over the entire travel of the shaft door panel 1 - the closing
force which acts on the shaft door panel 1. The novenent of the shaft door
panel 1 is, in fact, thereby hindered at the outset, but the acceleration
of the shaft door panel is also kept within [imts so that an undesired
hi gh speed of this shaft door panel 1 at_the end of its travel is
prevented. The closing force al so has t &> over cone those forces which keep
the shaft door panel 1 in a jamed position. These forces in general have
to be determ ned experinentally if no enpirical values for such are
present. The Méege%fn?ﬂﬁarrel&te e, lﬂ)és‘ic s@?ﬁé?wlcga&f' lggmémﬁrocégse bl g
tenperature can Int case p ay a role was al rea nt |one severa
ti mes t hathstallatan Mtgﬁh%pe\erdsamtytqltérrgwasfsterdowherpmnmrtwuiart tedferensadisphadetof its
cl osi ng e
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(hSnd and térebeliom Koeyer d@tar:élsmlvlaomﬂtimﬁéaltﬁvh@a ohzafety dnsingverstentsh evhidhy havieng
tion ha e er that the traction elenent at al
times is ﬁﬂ%%ﬁ# mﬁé?ﬁggsa?%§§8ﬂ¥agg?ﬁ?ends. 13 The above description
relates to a basic sequence of the closing process in a lift installation
with the new safety closing system wherein particular reference is nmade to
critical points. The exact novenent course of the new safety closing system
is calculated in accordance with |aws of nmechanics known to every expert.
Nunerical details with respect to the drive nasses and springs enpl oyed as
well as with respect to the arising forces, accelerations and speeds are
not made, since such are dependent on the



di mensi ons and material constants of the elements of the lift installation
and the safety «closing system Instead of conputer calculation, the desirad
val ues can also be determned entirely or partly in experinental manner,
wherein in general the starting point can be fromknown data of simlar
lift installations or safety closing systens, which have, however, only a
drive mass or only a spring. 14 Patept Cainms 1. Safety closing systemfor
a shaft door panel of a lift installation, in order to bring the shaft door
panel i nPajerd Gidimsed setting in the absence of an opening force, wherein the
safety closing systemconprises as drive a spring, which is stressed I n

open set{ 'S&%t)pélostlrtbesy%ﬁtfﬁ)r a Q%‘Pcrdogﬂﬁlﬁlet of aifl If%té“éﬂldﬁeln% t§bmngﬁé s
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comprises a deflecting mechanism with a flexible traction element one end of which is

coupled with the drive mass and the spring and the other end of which can be fastened to
the shaft door panel, and with a vertical/horizontal deflecting arrangement over which the
traction element runs.

4. Safety closing system according to claim 3, characterised in that the deflecting
mechanism additionally comprises a horizontal/horizontal deflecting arrangement in order
to move the shaft door panel horizontally away from the drive mass during movement of
the panel into the closed setting.

5. Safety closing system according to one of claims 1 to 4, characterised in that the spring
is so constructed and arranged that it adopts its relieved position when the shaft door panel
is disposed between its open setting and its middle setting in which it is partly closed.

6. Safety closing system according to claim 5, characterised in that the spring is not effective
when the shaft door panel is disposed between its middle setting and its closed setting.

7. Safety closing system according to claim 5, characterised in that the spring is so
constructed and arranged that the force (KF) thereof opposes the force (KA) of the drive
mass when the shaft door panel is disposed between its middle setting and its closed setting.



i s disposed between its open setting and its mddle setting in which it is
partly closed. 6. Safety closing systemaccording to claimb5, characterised
in that the spring is not effective when the shaft door panel is disposed
between its mddle setting and its closed setting. 7. Safety closing system
according to claimb5, characterised in that the spring is so constructed
and arranged that the force (KF) thereof opposes the force (KA) of the drive
mass when the shaft door panel is disp@osed between its nmiddle setting and
its closed setting. 15 8. Lift installation with a shaft door panel, which
conprises a safety closing systemin order to bring the shaft door panel
into a cBdditiastgiation wiih  ghaftioonpansh abich tomprises aspfely desingsystamdan endertot he
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cl osed setting without the participation of the spring.
9. Lift installation according to claim 8, characterised in that the drive mass comprises at
least one critical mass in order to move the shaft door panel into its closed setting without the
participation of the spring.



