| Device for sealing a gap between cage door and cage wall in a lift cage
The invention relates to a device for sealing a gap between cage door and
cage wall of a |I|ift cage according to the definition of the patent clains.
In high-speed |ift cages the problemexists of sound insulation, because
with increasing travel speed the travel and air noises produced in the
shaft progressively increase, penetraté through every opening into the
cage interior and thus reduce travel confort. Usual sound insulations with
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conjunction wth vibration danpi ng devices, an appropriate effect.

However, amesilehtio distes Eﬁ?a'fd&wcé F&Vsebhig a 'QEQ betWdenasige efeen bnd saglwall ofia
conS|derabIe anount of sound ect to a door this neans that a

door gap &ft cage P‘é"é’é‘i"”%?%‘hﬁé’ieﬁ@ﬂ?" ?fft{‘?ﬂ {eBLE/RIMS- door openi ng cross- section
|l ets through a third towards half the volune of sound, which is generated

outside this door, to the other side, thus into the ¢ %Sa interior. th
case of am Alghcipeed diftGages thiyBrobieny gxisisy of oﬂ”ouﬁﬁd'l’ﬁ%@ﬁag SR W‘We'”FrG‘F'Fr‘PSf

smal | gapgrat ¥y eV BevélNshd hifesbiRAr brodubed &S 388 ishat - prE@esevé]@Wﬁcrb@sé)e
present in order to avoid direct frictional contact. Such aps are ﬁ resent

at the folPEBeFaY thioush iayRL: oRRIINGELP HisoFagen Ndalios | ANdathES Ireduse dRxs!
edges, | atl,%hﬁi édﬁn’&%%l&ng%ﬂw |H§ﬂ§dngsrﬂétfeﬁ5|eﬂllﬁ{g‘§ i HoliBIRSAalIBH %IIQ%HSdoors

between two door panels in the cas€ of telescopic doors and between
entrance Wéaﬁlra%ﬁ@eﬂhbeperphmmvemwen syplams, amneanablsnleaghiayingndd pamkMSfion

sol ved by yu@r b ﬂowdfa gm?gbéw% & ShaRgRSorANd eHEEtY nbﬁswéeacws@e Eéﬁ}ﬂeﬁ‘t@d

assenblylnor er tor e these gaps to a mnimal di nension. is is an
expensi ve shewHizat te;amatiast speningsadrot ¢ cppsidgrpleramaqunt plsaupga Vit respenhtes

Pat ent Spgﬁbif fth?@Fn R Mt a?doéﬁg %ﬁ?aﬁlﬁﬁét cH% r&dr P ﬁf@érﬁnré‘% d“tﬁ:!»éf?ﬁrig%rogé ven

any consi deratl on and conseq ese ¢ S are not seale
Fi gur es 1 sectiorsletsf thrchigh qomrémwarpe@alf |tr¢aav¢|l@metdﬁ§ourai yéhighais gegeratecbputs¥gnd

are readi Itléfls rd%SF,’%‘ ltﬁ@%gr ﬁﬁe, thﬁs into the cage interior. In the case of an automatic cage
door a number of such passages in the form of small gaps between moved and fixed parts
is essential. These have to be present in order to avoid direct frictional contact. Such
gaps are present at the following locations: between door threshold and lower door panel
edges, laterally between door panel surface and entrance side posts, between two door
panels in the case of telescopic doors and between entrance header and door panel upper
part. The problem can be partly solved by working with tight tolerances and very precise
production and assembly in order to reduce these gaps to a minimal dimension. This is an
expensive method and not satisfactory in effect.
itis aﬁparent from US Patent Specification No. 3 425 162 that this problem is not usually
given any consideration and consequently these gaps are not sealed at all. In Figures 1 to
5 of this patent specification the large passages for sound are readily recognisable at the
locations mentioned in the introduction.

Patent EP 0418510 relates to a device for door sealing relative to sound in the case of lift
cages with automatic doors. These doors normally have small gaps between door post
and door panel, header and door panel, inner door panel and outer door panel in the case
of telescopic doors and between door panel underside and door threshold in order to avoid
contact between moved and fixed parts during door movements. For sealing and covering
these gaps there are present at the door panels, in the closed state of the door, vertical
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This object is fulfilled by the invention characterised in the claims.

According to the invention a device for sealing a gap between cage door and cage wall of
a lift cage during cage travel comprises a sealing strip having at least one wall, which wall
can be reversibly stretched in front of the gap.

The advantages achieved by the invention are substantially to be seen in that through
stretching the wall the different gaps when the cage door is closed are no longer present
or.no longer have a disadvantageous effect and that a corresponding device can, if need
be, still be subsequently installed. Advantageously, the sealing strip is activated only
during travel and the wall is stretched in front of the gap.

Advantageously the sealing strip is a resilient hollow body, which hollow body can be
loaded by compressed air and/or vacuum. The advantages achieved by this embodiment
consist in that the seal is actively sealed only in the closed state, that it is free of contact
during door movement, that it is in engagement only during travel (if need be, only from a
specific speed) and that it thus has no influence on the door movement, the closing
process or the locking of the door.
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and enable a sngmf icant improvement in travel comfort and a noticeable simplification of

the mechanical structures for sound insulation in lift cages.

The invention is explained in more detail in the following on the basis of two embodiments.

There:
Fig. 1 shows a lift entrance/exit with a pneumatic seal, illustrated in outline,
-Fig. 2 - shows a schematic cross-sectional view of a sealing strip operated by
) compressed air, in pressure-free and loaded state,
Fig. 3 shows a lift entrance/exit with an electromagnetic seal, illustrated in outline,
Fig. 4a shows a schematic cross-sectional view of a sealing strip operated by
electromagnets, in the relieved state, and
Fig. 4b corresponds with Fig. 4a, but in the activated state.

In Figs. 1 to 4 a cage wall is denoted by 2, and a cage door by 3, of a fift cage 1. In Fig. 1
a sealing strip 4 made of resilient material is arranged around the cage opening. The
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3. Utilisation of the pressure difference before and after the cage in the case of high-

speed cages or underpressure between cage and shaft doors.

4. Double-acting piston, which is actuated by the acceleration forces during starting
off and braking.

A second variant is illustrated in Fig. 1. The air compressed by the pressure source 7
- passes into the pressure reservoir 6.

The hollow body 8 shown in Fig. 2 is dimensioned in such a manner in the pressure-free
state that a spacing, which is necessary for free opening and closing of the cage doors,
from the cage wall 2 is ensured. The compressed air 5 flowing by way of an opening,
which is not illustrated, into the hollow body 8 during lift travel expands the resilient hollow
body 8 according to Fig. 2 in balloon-like manner so that it is pressed against the cage
door 3 and in that case seals off the gap 11 between the cage door 3 and the cage wall 2
in pressure-tight and noise-tight manner.

When the lift cage 1 stops at the stopping point the hollow body 8 is relieved. The
resilience to which the material of the hollow body 8 is subject then returns this to the initial
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the suction duct of a vacuum source. The evacuation produces a more rapid departure
readiness of the sealing strip 4.

A further advantageous embodiment of the invention is explained in Fig. 3, wherein the
sealing strip 4 is operated not pneumatically by compressed air, but electromagnetically by
an electromagnet 9.

In this embodiment the flexible sealing strip 4 is arranged not at the cage wall 2, but at the
cage door 3. Additional iron strips 10 are embedded in the sealing strip 4 and interact with
the rod-shaped electromagnet 9 arranged in the cage door frame when the cage doors 3
are closed.

When the cage doors 3 are closed on movement away of the lift cage 1, the electromagnet
9 is activated by an electrical voltage so that attractive electromagnetic forces arise
between the electromagnet 9 and the iron strips 10. The sealing strip 4 is thereby drawn
into sealing closure against the cage wall 2. Fig. 4b shows the sealing strip 4 in the
activated setting when a voltage is applied to the electromagnet 9, the cage doors 3 are
closed and the lift cage moves. Fig. 4a shows the sealing strip 4 in the deactivated setting
when no voltage is applied to the electromagnet 9 and the cage doors 3 are closed or

open whilst the lift cage stands at the storey stop.

The rod-shaped electromagnetic can be replaced by several punctiform electromagnets.

Due to the iron rod in the sealing strip 4 the sealing strip 4 will bear tightly with sufficient



In a further enbodi nent, instead of relief to the atnosphere the sealing
strip 4 can be evacuated. In this case the outlet opening of the
directional valves is to be connected with the suction duct of a vacuum
source. The evacuation produces a nore rapid departure readiness of the
sealing strip 4. A further advantageous genbodi nent of the invention is
explained in Fig. 3, wherein the sealidg strip 4 is operated not
pneunatically by conpressed air, but el ectromagnetically by an
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the el ectromagnet 9 and the cage doors 3 are closed or open whilst the
lift cage stands at the storey stop. The rod-shaped el ectronmagneti c can be
replaced by several punctiformelectromagnets. Due to the iron rod in the
sealing strip 4 the sealing strip 4 will bear tightly with sufficient 6
stiffness over the entire length. The el ectromagnetic 9 can al so be seated
in the doors and the sealing strip in the cage wall. The control of the
el ectromagnet is advantageously carried out by way of the door control.



Wth knowl edge of the present invention numerous possibilities of variation

of the illustrated enbodinents are available to the expert. Thus, for

exanple, it is also possible to use a piezoel enent instead of

el ectromagnet in order to electrically operate the sealing strip. Cains 1
Device for sealing a gap (11) between a cage door (3) and a cage wall (2)

of alift <cage (1) during cage travel, conprising a sealing strip (4),

characterised in that the sealing strip (4) has at |east one wall (41,

42), whiclelaims (41, 42) can be reversibly stretched in front of the gap

(11). 2, Device according to claim1, characterised in that the sealing

strip (4) is aresilient hollow body (8), which hollow body (8) can be
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(4) and atfmln egﬂ%hél)'ectrorragneti c (9) is arranged in a cage door frane.
5. Method of sealing a gap (111) between a cage door (3) and the cage wall
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iron strips (10) and/or at least one electromagnetic (9), which iron strips (10) and
electromagnet (9) are activatable.

4, Device according to claim 1, characterised in that iron strips (10) are embedded in

the sealing strip (4) and at least one electromagnetic (9) is arranged in a cage door frame.
5. Method of sealing a gap (11) between a cage door (3) and the cage wall (2) of a lift
cage (1) by a sealing strip (4) during cage travel, characterised in that the sealing strip (4)

has at least one wall (41, 42}, which wall (41, 42) is stretched in front of the gap (11).

6. Method according to claim 5, characterised in that the sealing strip (4) is
preumatically loaded by compressed air (5) and/or vacuum.

7. Method according to claim 5, characterised in that the sealing strip (4) is
magnetically activated by at least one electromagnet (9) and/or iron strips (10).

8. Lift with device according to claims 1 to 4.



