| Lift installation and use of such a lift installation for high-speed
lifts The invention relates to a |ift installation according to the

i ntroductory part of independent patent claim1l and to use of the sanme. In
lift installations having a |ift cage connected with a counterwei ght by way
of support neans the counterwei ght novesl in opposite direction to the lift
cage. The lift cage and the counterweight are in that case respectively
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This problem of crossing of the counterweight and the lift cage in the lift shaft has been
known for a long time. However, previously only one solution of interest to deal with
disadvantages arising during crossing of two lift cages was offered. This solution is of
recent date and is evident from the Japanese patent application of the company Toshiba
Corp., with the publication number 2002003080 A. This patent application is concerned
with lift installations in multiple lift shafts with several lift cages which move past one
another. It is proposed to reduce the speed of the cages, before meeting in the lift shatt,
by means of a control so as to prevent creation of noises and vibrations. Passengers can,
however, perceive this reduction in speed as unpleasant. In addition, the conveying
capacity of the overall installation is reduced, because a longer travel time results due to
the reduction in speed.

In addition, there are numerous solutions concerned with improvement of aerodynamics,
i.e. the air resistance, of lift cages, but intrinsically say nothing about the problem of
pressure shock and possible solutions.



i.e. the air resistance, of lift cages, but intrinsically say nothing about
the problem of pressure shock and possible solutions. 2 The object
therefore arises of providing a lift installation which on the one hand
reduces the problens arising due to the pressure shock when the
counterweight and the |lift cage pass and,correspondingly inproves travel
confort and on the other hand does not create excessive nechani cal or
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principal cause for vibrations and noises, can be significantly reduced
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shows a strQ{églﬁévﬁlgqpbéfggﬁglcgw,h&@agéy ough the lift shaft of a first lift
installation according to the iI'nvention in accordance with Fig. 1;

Movement of the counterweight past the lift cage can take place almost free of vibration
and noise through a corresponding constructional measure in creation of the lift shaft.

Further advantageous forms of embodiment can be inferred from the dependent claims.

Further detaiis of the invention and the various advantages thereof are explained in more
detail in the following part of the description.

The invention is described in detail in the following by way of examples and with reference
to the schematic drawings, which are not true to scale and in which:

Fig. 1 shows a first lift installation according to the invention in strongly simplified
illustration, from the side;

Fig. 2 shows a strongly simplified section through a conventional lift shaft with lift
cage and counterweight;

Fig. 3A shows a strongly simplified section through the lift shaft of a first [ift
installation according to the invention in accordance with Fig. 1;



3 Fig. 3B shows a strongly sinplified section through the lift shaft of a
second lift installation according to the invention; Fig. 3C shows a
strongly sinplified section through the Iift shaft of a third [ift
installation according to the invention; and Fig. 4 shows a schematic detai
of a fourth lift installation according tg the invention in strongly
sinplified illustration, fromthe side. Cbnponents whi ch are the sanme and

function S|mlarly or |dent|call are_provi in all jagures with the_sane
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installation 1 conpriigegliaion ddcoigfth tHinwéntioh: in the illustrated exanple
is bounded by a floor 10.1, side walls 10.2, 10.3 and a (internediate) roof

10.4. Disposed in the |ift shaft 10 is at |east one lift cage 11 and
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rectilinear guide tracks 14, 11 and counterweight 12 are so

connected by way of skﬁﬁﬁﬁ'&?tfonrﬁé:&ﬂ%d"(g%tth‘?'l l"?@iof‘a? ) wWith a counterweight 12
that during novenment of the lift cage 11 the counterweight 12 executes an

opposi te nmovenent, as i ndicated the arrows above the lift c
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noves upwardly and tiﬂ@eﬁ%ﬂﬁerMerlnganﬂif?eoﬂmMr\élﬂéﬁﬂfbbm thesdigl! e cage is shown
in the exanple according to nul ti-deck cage, for exanple a

doubl e- deck cage, could obV|oust al so be used. In the case of a nulti-deck

cage sever abofagfsht@ Which AraNHE GaRRCaRefiinBtbr Hifilgh6F .o%adcauvcafe p@@n@edcmmur ent
cage transport unit in the lift shaft. The lift cage 11 and th

count er wei gmeQ?W%V@%re(fﬁTé"%@{rﬂ%’ﬁst n a proximty region A The | ength
LA of this proximty region A (schematically indicated in Fi g 1 by a brace)

depends on the length of the Iift _cage LK and the |ength of
count er wei ghig- 1.&howha liftjinstaliekion A dhedifidnsialiglion! P?”}Pé'a‘?%ﬁ "fﬁ\sﬁ%fﬁ%@’hti@t'%ﬂ‘fﬁ ned

accordi ng t gudthed BkdrPMik MY bbHdBa! ) a fiddrts0LC side\mhisH62, £0.3 and a (intermediate)
roof 10.4. Disposed in the lift shaft 10 is at least one lift cage 11 and counterweight 12,
which are arranged to be movable along vertical rectilinear guide tracks 14, 15. Lift cage
11 and counterweight 12 are so connected by way of support means (not illustrated) with
a counterweight 12 that during movement of the lift cage 11 the counterweight 12
executes an opposite movement, as indicated by the arrows above the lift cage 11 and
below the counterweight 12. At the illustrated instant the lift cage 11 moves upwardly and
the counterweight 12 downwardly. A single cage is shown in the example according to
Fig. 1. A muiti-deck cage, for example a double-deck cage, could obviously also be used.
In the case of a multi-deck cage several cages are arranged one behind the other and
move as a coherent cage transport unit in the lift shatt.

The lift cage 11 and the counterweight 12 move past one another in a proximity region A,
The length LA of this proximity region A (schematically indicated in Fig. 1 by a brace)
depends on the length of the lift cage LK and the length of the counterweight LG. The
length LA of the proximity region A can be determined according to the following formula:

ILK-LGI
LA=LK+LG+
2
If the counterweight LG and the cage LK are of the same length, the length LA of the

proximity region A is thus:



| f the counterweight LG and the cage LK are of the sanme length, the | ength
LA of the proximty region Ais thus: 4 LA=2* LKor 2 * LG The
proximty region Ais located at that place of the Iift shaft 10 where |ift
cage 11 and counterweight 12 neet. In the case of a multi-deck cage the

| ength LK contains the Ilength of the entiyre cage transport unit. According
to the invention an enlargenent E of the cross-section Q of the lift shaft
10 is provided in the proximty rﬁ&i_o *ﬁéin Qr der to reduce the pressure
shock which builds up in the prox "t£ ‘when the [ift cage 11 noves
past the counterweight 12 The nentioned pressure shock arises due to the
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11 and t heleggtp Qﬁﬁ'rg?iﬁﬁf%ﬂ?%%ﬁfﬂ? §§P the cage 11 in the remaining shaft

cross-section QV =0 - (QA + QG) of a conventional lift shaft. In the
stated fornula QA is the cr_oss-section of _t lift e 11_and. t .
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remai ni ng shaft _cross-section QV is hatched in this il]ustr 1on D fferent

forms of eniEAPERLY BAIQHR WheDdht fheras  MevesHRShIDeRPURIEIVEIBNE Zyur es 3A, 3B

and 3C. The local cross-sectional increase QE resulting due to the

enl argenent _E provided at the |ift shaft Eis m?qcated I n these flcoTures by
a hat chi ng e freeriioned r gressyie shack agges fue dRathe dstbak dg ipavemeny ol g ow
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shaft 10 shown in Fig. 1. The so utlons own in Flﬁ_lf!'res 1 and

possi bl e foF%EeofS'“CSrfﬁécﬁ‘rn@W ngar thedift cRAsHIE; iBflrenced.t Hing qqup&qrwggp}ﬁ%plready
enbodi ment rnheer%w@sﬁﬁm sﬁom§ pﬁSlalto%ssﬁé of 1 doRAterREightsTBaNd MetdgelDl dhd A
further form of enbodi nent %/ exanpl e, of the rnvention is shown in
Fi g. 3B. [ ntheaircan hardly flow past the cage 11 in the remaining shaft cross-section QV = Q - (QA
+ QG) of a conventional lift shaft. In the stated formula QA is the cross-section of the lift
cage 11 and QG the cross-section of the counterweight 12. This situation is schematically
illustrated in Fig. 2 in a section through a conventional lift shaft. The remaining shaft

cross-section QV is hatched in this illustration.

Different forms of embodiment of the invention are now shown by way of Figures 3A, 3B
and 3C. The local cross-sectional increase QE resulting due to the enlargement E
provided at the lift shaft E is indicated in these figures by a hatching different from the rest
of the shaft cross-section.

Fig. 3A now shows a section C-C in the region of the enlargement E through the lift shaft
10 shown in Fig. 1. The solution shown in Figures 1 and 3A is a first possible form of
embodiment of the invention. In this first form of embodiment the enlargement E is seated
at the rearward shaft wall 10.3.

A further form of embodiment, by way of example, of the invention is shown in Fig. 3B. In
the form of embodiment shown in this figure the enlargement E is located at the rearward
shaft wall 10.3 and extends over the entire width of this rearward shaft wall. This form of
embodiment has the advantage that in constructional terms it can be realised more simply
than the variant shown in Fig. 3A.



the form of enbodi nent shown in this figure the enlargenent E is | ocated at
the rearward shaft wall 10.3 and extends over the entire wwdth of this
rearward shaft wall. This form of enbodi nent has the advantage that in
constructional terns it can be realised nore sinply than the variant shown
in Fig. 3A. 5 Yet a further formof enbogdi ment, by way of exanple, of the
I nvention is shown in Fig. 3C. In the formof enbodi nent shown in this
figure the enlargenent E extends not only along the rearward shaft wall
10.3, but also along at least a part of the side walls. It is obviously
concei vabl erdt @ featier eknt b smisstliraegiebp way ofexantpie, of thd ineerdioptih sidwrt indrig i3de
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Cross-section of the lift shaft 10 is larger in the region of the

enl ar gement CaErespidlenae with theamangement b souiterionti 1+ shaft 10. In that
case the enlargenment E, which locally increases the effective cross-section
QVof the lift shaft 10, can result froma w dening within the | ift\’v_,:haft
10 in t hat , TRguaiblrsreiafagy. of sandfistiono! thadft spaft 10 i Adeed erprasment/aihe of
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(see, for exanple, Fig. 3 ? of the lift shaft 10 is or are reduced in the
proxinmity reduced so substantially that disturbing vibrations or noises no longer arise. Thus, with
relative consideration of the cage, a cross-section QV' remaining substantially constant

over the entire travel path is present.

The enlargement E can be provided in the form of one or more focal widenings of the lift
shaft 10, wherein the effective cross-section QW of the lift shaft 10 is larger in the region
of the enlargement E than in the remaining region of the lift shaft 10. In that case the
enlargement E, which locally increases the effective cross-section QW of the lift shaft 10,
can result from a widening within the lift shaft 10 in that, as shown in Figs. 1A and 3A, the
wall thickness d of a wall of the lift shaft 10 (for example the rear wall 10.3) or several side
walls (see, for example, Fig. 3C) of the lift shaft 10 is or are reduced in the proximity
region A. In this case no additional space of the otherwise building utilisation is removed
outside the lift shaft 10. The disadvantage of this variant is that due to the local reduction
in the wall thickness d a possible weakening of the building statics arises in the proximity
region A of the lift shaft 10. In addition, disadvantages with respect to acoustic, thermal or
fire insulation of the lift shaft 10 by comparison with the remaining parts of the building can
result from a reduced wall thickness of the side walls of the lift shaft 10.

However, a wall constructed with local thinning can be statically reinforced by



region A In this case no additional space of the otherw se building
utilisation is renoved outside the lift shaft 10. The di sadvantage of this
variant is that due to the local reduction in the wall thickness d a

possi bl e weakening of the building statics arises in the proximty region A
of the |ift shaft 10. In addition, disadvantages with respect to acoustic,
thermal or fire insulation of the |ift shaft 10 by corrparison vm'th t he
remai ning parts of the building can result froma reduc wal | kness of
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authority regulations can al so be maintained by, for exanple, application
of suitable insulating neans. Another variant for |ocal enlargenment of the

effective CAﬁb?ﬁerS\%ﬁshtqar %mméraé}nbhtf df tedafidetild crdss- sfebt%rﬁQV\aﬁmﬁéﬂft shft a0
widening to the |ift shaft 10 in the proximt varian

theCnal Tt e éherettashisent o wiceningita e Hosha T the Aedeity rROBA pPdR e

region A bk @i thf‘dilh@és%ﬂ%t WE shatt RDQY irfde eduted UR KRG ProXNY @Egitd Patmtdﬁ (or
at several sides) of the |ift shaft 10. A disadvantage of this var

that, howevetargement Fdnarovidsscia raﬁkqaﬁ&m%mﬁféﬁwsSéieomwacﬁ.%?{jefar F\dfe@ ﬁ "f‘s
removed. Acgn Edwgl X ché?I tm%ig%aéf His Qlaribmeist Mt aheWE et e aaditieesl éﬁél’céaéﬂ thel S
a
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shaft 10 |sOth@fMlﬁﬁelH-ll|dlﬂQtUtlh$%'Q“éﬁftemﬂYﬁé»nt of a widening to the lift shaft 10
in the proximty region Ais provided. The advantages and di sadvantages of
the two variants can thereby be optim sed. |nvestigations have shown that
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Cross-sectio ar genent Si gnifi cant y smaller than the
cross-section QA of the lift cage 11 This result is of interest and was
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y enlarg € Cross-section cage 11 en t

woul d be t obel @Egghamid drefechbly have an extent approximately correspondmg with the cross-
section QG of the counterweight 12 so as to offer, to the air compressed by the
counterweight 12, an escape possibility when the lift cage 11 moves past the
counterweight 12. It is thus sufficient to provide a cross-sectional enlargement which is
significantly smaller than the cross-section QA of the lift cage 11. This result is of interest
and was not previously taken into consideration. If the lift shaft 10 were to be locally
enlarged by the cross-section QA of the lift cage 11, then this would be too large and lead
to quite complicated constructional measures and the realisation would not be

economically feasible.

Calculations and evaluations of experimental tests have given the result that the cross-
section QE should preferably correspond with 0.5 to 3 times the cross-section QG of the
counterweight 12.

05*QG<QE<3*QG.
A cross-section QE in the boundary area of 0.5 * QG in this connection requires a very

small amount of constructional space in the building and a cross-section QE in the
boundary area of 3 * QG produces a substantial reduction in the pressure shock.



to quite conplicated constructional nmeasures and the realisation would not
be economcally feasible. Calculations and eval uati ons of experi nental
tests have given the result that the cross- section QE should preferably
correspond with 0.5 to 3 tines the cross-section QG of the counterweight
12. 0.5 * QGG< E< 3 * QG A cross-sectign QCE in the boundary area of 0.5 *
QG in this connection requires a very snmall anount of constructional space
in the building and a cross-section Qe in the boundary area of 3 * QG
produces a substantial reduction in the pressure shock. 7 Forns of

enmbodi ment  gp@nd&Tdmisadiraghtyar® patietis@dpiefertddiie hich* QG<QE<2* QG Thi s desi gn
rule makes it possible to achieve good travel confort with a small space
requirenent. In addition, it was ascertained that the length LE of the

enl argement E also plays a role. Th@®rlgE gomedxs. E shoul d have, consi dered
in the vertical direction of the Iift shaft 10, a l|ength LE |larger than the
| ength LA of the proximty region A Since the first contact of the

bui l t-up presgUdaignrdié Mtkesfit bO&sINOUNRAIRE Yobd tFavandomftet With 2 small gpassur e
in front of the Ili1ft cage 11 occurs before passing of the cage 11 and

count er wei gfRAU¥®MeBkes place the dinensioning of the length LE of the
enl ar genent E shoul d preferably proceed fromthe follow ng fornula:
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travel confort. corrpnsuggqa 25% additign to the i
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can be adapiggl-JpOprbbsurd i foseTRRE cOlintéWielght AY and the built-up pressure in front of the

lift cage 11 occurs before passing of the cage 11 and counterweight 12 takes place the
dimensioning of the length LE of the enlargement E should preferably proceed from the

following formula:
12-LA<LE<15.- LA

The same considerations as for the cross-sectional enlargement QE also apply here in
analogous manner. A small length extent LE needs less constructional space and a large
length extent LE promotes travel comfaort. A length LE comprising a 25% addition to the
length LA is particularly suitable, i.e.

LE=~ 125 LA

Advantageously, the length LE can be adapted to the arrangement of building
intermediate ceilings so that the length LE extends over a number of floors, for example

over two fioors. This can be realised in simple manner in the building.

In the stated dimensional examples for the length LE it was also already taken into
consideration that the support cables stretch in the course of time. Due to this stretching
a slight displacement of the crossing point in the lift shaft can result. If the length LE were
to be selected to be too short, it consequently could be possible after some time for the
proximity region to displace, in correspondence with the cable stretching, to outside the

enlargement E, whereby pressure shocks would arise again.
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of the cross-section Qof the lift shaft 10 at which the ram pressure
regions of the |ift cage 11 and the counterwei ght 12 inpinge on one anot her.
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and t he coustzatpieitdiaeicdiypasic ¢laddirg of thessesterweight 12, as shown in Fig. 4 can be
designed in the manner that the air masses are urged away from the lift cage 10 into the
cross-sectional enlargement QE. An aerodynamic cladding of the counterweight 12
additionally has the advantage that the counterweight 12 produces less air resistance in
its travel through the lift shaft 10. Due to the shape of the aerodynamic cladding 12, fewer
disturbances arise. When the lift cage 11 and the counterweight 12 pass the air masses
are selectively removed into the enlargement region E.

In a currently preferred form of embodiment of the lift installation of the invention the
enlargement E is disposed, considered in the vertical direction of the lift shaft 10,
approximately in the centre of the region of the lift shaft 10 travelled over by the lift cage
11. Meeting of the lift cage 10 and the counterweight 12 occurs in this region.

The invention has proved itself particularly in lift installations designed as high-speed lift
installations for conveying at speeds of at least 4 m/sec, but use of this invention is also
feasible in the case of lower speeds when for the purpose of reduction of the space

surrounding the lift installation the remaining shaft cross-section QV is reduced.



are selectively renoved into the enlargenent region E. In a currently
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15 guide track, lift cage

A proximity region

E enlargement

Q cross-section

Qw effective cross-section

Qv remaining cross-section

QE enlargement of the cross-section

QG cross-section of the counterweight

QA cross-section of the lift cage

LA length of the proximity region

LB length of the compietely enlarged region

LE length of the enlargement E

LG length of the counterweight 12

LK length of the lift cage 10
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QA cross-section of the lift cage LA length of the proximty region LB

| ength of the conpletely enlarged region LE |ength of the enlargenent E LG
| ength of the counterweight 12 LK length of the lift cage 10 Wangle 10
Patent Clains 1. Lift installation (1) with a lift shaft (10), a
counterweight (12) and a |ift cage (11), the counterweight (12) and lift
cage (11) being arranged to be novabl e al Bhg substantially rectilinear

gui de track &\]R? 1{]5? and the lift cage (11) being so connected by way of
support meahd "MSe counterweight (12) that on novenent of the |ift cage
(11) the counterweight (12) executes an opposite novenent and the lift cage
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enl ar genretnt cdtﬁéer@:felghhﬁafa?ﬁshfﬁ esdd (Jﬂl )(l@)ngofarrér’m%d fof be w&bie(al&)g Bﬁtt)stil’ftlaw ded
i n order O reauce a, pressure n roxi m reglon
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installati om%obh Messy dith Ghé Goahtehiaight @RRKRE tRr MSesedt @fhmb 1tfheageﬁt1arjgmrent
(E) is provided in a formof one or nore |ocal vvlqﬁijft &1‘3; e lift haft

(10) and t hEOHWEIght £l PYRCHIRS Al PPRYRES Paemgih ppd freves Haﬁ

regi on of tBsuresHvalghe(™®nin 4 ﬁoxﬁﬁme?mnt(h)em the m@bﬁ'éfflf} oy, Q@\laﬁh’tté?fseﬁ ethd ihtthe
shaft (10). 3. Lift installatio ing to clalmg, characterléﬁd in

that the enP@X{uRreREIONEN a@omiw@sm@at (R ofrthe crasscsschon (QEP! Hieslifhshafi { i ds

whi ch apprOEiombeluy of ¥ e $8 AR wers&rtefamocrcm&;ﬁ R8s upNin K& proximityngion ( w%
counterweignt (12) so as to offer possibility of escape to the ailr, i ch

i s di spl aceWhgytherit C@@GrﬁBr%‘{e@kﬂasttﬁ)cou‘i)\t}ﬁéﬁﬁlgr!ﬁéwtft cage (11) noves past
the counterweight (12), wherein the cross-section (Qg) of the enl argenent

(E) preferably corresponds wth between 0.5 to 3 tines the cross-section
(QG) of the 2 ountiBringtal pn((1l)zs)ccordlng to claim 1, characterised in that the enlargement (E) is

provided in a form of one or more local widenings at the lift shaft (10) and the cross-
section (Q) of the lift shaft (10) is greater in the region of the enlargement (E) than in the
remaining region of the lift shaft (10).

3. Lift installation (1} according to claim 2, characterised in that the enlargement (E)
considered in cross-section (QE) has an extent which approximately corresponds with the
cross-section (QG) of the counterweight (12) so as to offer a possibility of escape to the
air, which is displaced by the counterweight (12), when the lift cage (11) moves past the
counterweight (12), wherein the cross-section (QE) of the enlargement (E) preferably
corresponds with between 0.5 to 3 times the cross-section (QG) of the counterweight (12).

4. Lift installation (1) according to claim 2 or 3, characterised in that the enlargement
(E) considered in cross-section has a gentle cross-sectional enlargement from the normal
shaft cross-section (Q) to the enlarged cross-section (Q + QE) in the region of the
enlargement (E) and the corresponding angle (W) is preferably smaller than 10 degrees.

5. Lift installation (1) according to claim 2, 3 or 4, characterised in that the
enlargement (E) considered in the vertical direction of the lift shaft (10) has a length (LE)
which is oriented to the proximity region (A, LA) and is preferably determined according to
the following formula;

12 LA<LE<15 LA



4. Lift installation (1) according to claim2 or 3, characterised in that
the enlargenent (E) considered in cross-section has a gentle
cross-sectional enlargenent fromthe normal shaft cross-section (Q to the
enl arged cross-section (Q+ QE) in the region of the enlargenent (E) and
the corresponding angle (W is preferably smaller than 10 degrees. 5. Lift
installation (1) according to claim2, 310or 4, characterised in that the
enl argenment (E) considered in the vertical direction of the Iift shaft (10)
has a length (LE) which is oriented to the proximty region (A, LA and is

preferably GP'et erg ﬂ\%gallﬁﬁ&‘P{ 'd&%r‘dﬁ? tB'B?’andﬁ'el &%é‘%ré HIRY! Gaimb; @haracterised in
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one of the ﬁhﬂ?d}@r §Sév%ﬁ|%f%h%g %Ddel%&ﬂg‘ﬁd‘ﬂ 1tol‘53 I|ft shaft (10) or at

several of t e’si installation (1) according
to any one of the preceding clains, characterl sed in that the enl argenent

(E) is disposed Lﬁ n%g%a%n £1')eacﬁblqﬁ1tg aLnZ drkOf4he \jxxgec%}jln\g“éligi&si, %hé’%f:t}aﬁ&d mane

tinme the side I"osest counter
i nst al | at i dhat(thg eataegamogmMdE} s disgosed &t ohe o éhepside avdilla g1 @R all @8) whichrinet thei sed
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lift shaft I Spos pproxi mately 1 n dl e of the region of
the lift shaft (10) able to be travelled over by the |ift cage (11). 9. Use

of the liftg 'nStL?ft |r§¥dn?ﬂfrf@ a%‘&&r@fng {8%ny %rfa" tRQ%rc?Jed g Qhﬁcﬁﬂ%rﬁﬁteﬁé{d @‘5 as

a high-speed |i I ns ion transporting a
n sec. that the enlargement (E) considered in the vertical dlrectlon of the lift shaft (10),

disposed approximately in the middle of the region of the lift shaft (10) able to be travelled
over by the lift cage (11).

9. Use of the lift installation (1) according to any one of the preceding claims as a
high-speed lift installation for transporting at speeds of at least 4 m/sec.



