19 SEPTENBER 2006 1 Description Equipment for fine-positioning at |east
one deck of a nmulti-deck cage for a lift 5 The inventi HSEFdENMBRER 2086
eqU|pnent for fine-positioning at |east one deck of a nmulti-deck cage for a
lift, wherein at |east one deck positions its deck sill of the deck floor on
the storey level. Alift with a doubl e;deck cage of a |ift has become known
fromthe specification WO 10 98/09906 1 n which the upper deck can be

mat ched toesthiftionPper edge of the storey to be served. The upper deck
consists of a fixed platformand a vertically displaceable platform
Actuators supported on the fixed platformnove the displaceable platformup
and down Equfimédnt fdt€ineRpBSkiomhg ki BASAdne décr BLS Rftitddtkitay ot 4 Iﬁ? upper edge of
the storey to be served, wherein positioning sensors control the novenent
of the platform 15 A dlsadvantage of the known equi pment resides in the

fact BhatThbhﬁvéHﬂBﬁ‘l?él‘étesptbaén{L]:éb’nﬁ%nt%r‘ fﬁ%’b&ﬁtloﬁﬂgrat%éé?%% &‘&R fld hulttdeck’ f set

can thereby arise between atformand t store represents a
si gni fi c&age forsk litsf waer@iruehleasb@nq)dml@pwlcmdtSaqieogmlll ﬁf;) tha deck fleassamter s.
The invengdPepsl | create a remedy here. The invention, as characterised |n
claim1, neets fthe object of avoiding the disadvantages of the known

equi prrent and of creating a rrultl- deck cage with at | east one deck V\/m ch

gggr gﬁng%aﬁﬁwﬁht g cior&%le 4 ?ft ﬁ"ﬂg’éés{te’é@ﬁés kﬁé}@n ﬁgg‘l gﬂé h% ages ach| eved

by tHO i r98é99906nn whE:hstbe)slpae!t dea:ldqantbe roatcbed: to the umnet edge of tHeestoreyltoibedeck

cage accor g-ta the inyentio nanc Lty,.of .t I -deck
TPE Caefle? TR B eRCRn o AnBE Plae T A A BRRRl istiaStatid Pelitiohs Can
bﬁ under tAdtuetors r'supporsétd bh ¢ie fikedk platfbrmemwe thé MMBa!ble Lplatfcmm m:end diowg to
the inventi S _nmec ive

ef fect o BeBPPEBRRRTY RofRaTed fuft MO binsboBr drths Soieioed shvedy

further aghengihpositiorsing Bensobctoritidbthetiievefdendof, theplatformanp, i s noved, which can
be perfor med by a smaller drive. The present invention will be explained in
more 'detail on the basis of the acconpanyi ng

A disadvantage of the known equipment resides in the fact that the movable platform
driven at four corners can tilt. An offset can thereby arise between the platform and the
storey, which represents a significant risk of accident for boarding and alighting lift

passengers.
20
The invention will create a remedy here. The invention, as characterised in claim 1, meets
the object of avoiding the disadvantages of the known equipment and of creating a multi-
deck cage with at least one deck which can be matched to the storey in terms of level and
) which allows a safe boarding and alighting for the lift passengers.
25

The advantages achieved by the invention are substantially to be seen in that with the
muiti-deck cage according to the invention the performance capability of the multi-deck lift
can be improved because the fine-positioning of the deck or decks can be undertaken in a
shorter time. Moreover, the construction according to the invention is mechanically more

30 robust, which in turn has a positive effect on the reliability of the multi-deck cage in lift
operation. Of further advantage is the fact that the floor, as a ramp, is moved, which can
be performed by a smaller drive.

The present invention will be explained in more detail on the basis of the accompanying
35 figures, in which:



35 figures, in which: 19 SEPTEMBER 2006 2 Fig. 1 shows a nulti-deck cage
consisting of a lower deck with a ranp drive and consIS$SERMEMHER0Gpper
dectk, Fig. 2 shows a section, along the line A-A of Fig. 1, of the
milti-deck cage in the lift shaft, 5 Fig. 3 shows a detail B and a detail C
of . a deck floor, which is constructed a ranp, of a cage deck, Fig. 4
shows the ranp in lowered setting for ffne-positioning of the deck, 10 Fig.
5 shows tghe 4r L Ny [AE ' . fiRes It houd 0 arfl 9. 6
chove & ot ahoup " IRUERECE Rebh "PnsRlind 1o RiRer, YA Do, efi, O and g
Fig. 7 shows tcResistingofntuppendeckeck sill according to Fig. 6 in | owered
setting for fine- positioning of the deck and Fig. 8 shows the ranp with the
deck sill according to Fig. 6 in raised setting for fine- positioning of the
deck. 20 Fig.durshews amedtich, slomg the ling AiA afdik 1¢ afbe Inulfiidetk cagenodteblifeshaft, a | ft
shaft z11 and consists of a |ower deck 3 and an upper deck 4. The deck door

5, which is constructed as a telescopic door and has several door |eaves 6,
i s shown Fig. 3 Ishowsaatetaild® knd aldetailfpefa detkdlood adnich is cdastaiotet] &g/a fardp, oflae door
| eaves 6 are sus ”qﬁd and guided at the top at a 25 door guide 7, wherein a
door drive 8 ﬁ@gggef e door leaves 6. The lift shaft 1 is formed fromshaft
wal | s, wherein a respective opening, which serves for access to the

mul ti-de cage 2, is proyided for. each storey. In_Fig. there is shown an
ineven. b Sous Biasniord onsred sSbog o nsweririog Bibseek. e openi ng 1 n
the sfpaft wall is closed by a storey door 12 and by a storey door 13,
respectively., The storey door 12 is guided hy a door 30 guide arranged in a
cross nerfd@r SMoWRLD ingaispd seting, for fiRgsppitiningeldhe deeloor 5.  The | ower
deck 3 is provided with a ranp drive 15 which is arranged bel ow t he deck 3
at a support construction 16. The support construction 16 is fixedly
connect ed i $haws @piaFant of emhegiment gf thedeck sl iayableydthy thesampi ve 15 consists
of a drive unit 18, which can be, for 35 exanple, a hydraulic drive or a

pneunatic_drive, and of actuators 19, which can be, for
15  Fig. 7 shows the ramp with the deck sill according to Fig. 6 in lowered setting for fine-

positioning of the deck and

Fig. 8 shows the ramp with the deck sill according to Fig. 6 in raised setting for fine-
positioning of the deck.
20
Figures 1 and 2 show a multi-deck cage 2 which is movable in a lift shaft 1 and consists of
a lower deck 3 and an upper deck 4. The deck door 5, which is constructed as a
telescopic door and has several door leaves 6, is shown at the lower deck. The upper

~

deck door is denoted by 5.1. The door leaves 6 are suspended and guided at the top at a
25  door guide 7, wherein a door drive 8 moves the door leaves 6. The lift shaft 1 is formed

from shaft walls, wherein a respective opening, which serves for access to the multi-deck

cage 2, is provided for each storey. In Fig. 2 there is shown an uneven-numbered storey

10 and an even numbered storey 11. The opening in the shaft wall is closed by a storey

door 12 and by a storey door 13, respectively. The storey door 12 is guided by a door
30 guide arranged in a cross member 14 and moved by means of the lower storey door 5.

The lower deck 3 is provided with a ramp drive 15 which is arranged below the deck 3 at a
support construction 16. The support construction 16 is fixedly connected with a support
frame 17 of the deck 3. The ramp drive 15 consists of a drive unit 18, which can be, for
35 example, a hydraulic drive or a pneumatic drive, and of actuators 19, which can be, for
example, hydraulic cylinders or pneumatic cylinders, wherein the cylinders are connected



exanple hydraulic cylinders or pneunatic cylinders, wherein the c Iinders
are connected 19 SEPTEMBER 2006 3 with the drive unit 118ERTEMBER206] | nes
20, The deck floor 21, which is constructed as a ranp, of the | ower deck 3
can be raised or lowered by the actuators 19. Specific features wth
respect thereto are shown in the detailg B and C of Fig. 2. Spindle drives
acting as actuators 19 can also be provided as the ranp drive 15. Instead

of the | owst tHieahveSunit hsbgwajpeﬂméeczo 4Tﬁ@ﬂe§l€ﬂmpﬂﬂdch/\/ist&bn%trﬁétﬁa ddrave 15
and a ra oré)? th decks can  be ui pped with a r|v 15 and a
. Congts & Merlows: R0k #a0 § PIeRchar doHIRE B ARUBIES $0.05BpSTa BATES o ¢
provi ded With tdxpett thefeto e sHUNCIA thé dERNS BT aHet sdﬂﬁ 2. ' 8piRdledrivebachivRrLls 3.

4, wherein one deck 3 or 4 is levelled 10 to be flush with the store and

the ot her agféaiRrss!damalge peravidaras iherrayipidsive  15pyinsteach of the lower desikobd
ramp. i ahpdieki 3 oah bé Reiped viile i dtie!18'4H0 d FarflPBEBsiR ecky, vmims@ t he

respective deck serves only uneven-nunbered storeys or also

even- nunb@qléﬁpedswl&@yaj“p%ﬂﬂ%an@am the details B and C of Fig. 2. The
deck floor 21 serving as a ranp is rotatably nounted at one end by neans of
a rotary axle 22, wherein the rotary axle 22 is connected at both ends with
t he suppofompeasation Tor the heigbt deviatione mithinibe eterySa‘r‘r d2card providedhby thedloor f | oor
21, a dec : o] e 5.
The deck 25 Hien S toeided 86 K Tampr BB RER S PHehEN S Re Bech 4,5 T

whi ch1Gr etoclnmfllﬁhtwnm ting sterap and Ghe bther deoks3 344 aditstseﬁha stérey Ifawlei/bys ni&ang of 23. 2

forma V-ghape l,0 e Qor 5 xt nds h the
deck doorﬁ?rlgg%&%tfl éﬂ%g b{gh'%'yq g(ﬁﬁ' %ﬁisg@ s%?(%s‘e\ée é’%gg?'l' g’ﬁ% i ng
rai sing athe respextiverdeck 3tond sbevds ddly)one\@h nunibered ﬂtoﬁeygwrtﬁsma/emf-nudueredieck
door 5 frete of jamming is ensured in every position of the deck floor 25. A
sensor 2659¥fi ch | ocates a mark 28 arranged below a storey sill 27, is
arranged below the first half 25 23.1 of the deck sill 23. The sensor 26 and
mar k can Iob [ erate in_th [1ls 23, 27. Fi 3 shows the deck
MToor 151 . SrbSws el e il Blg- 5o Therack thos 4] Rerninesaaame [Syolatably

def | ect ednfdQm@dit Ghéf ehd bS' I 0f BtHtaF) éﬂ@ﬁ@&/vhb#elﬁrtﬁkmdtm R 2ZRMNoAhe@e§i t1 0N
29. The 30 lower end of the door |eaf 6 extends |ess deeply into the

V-shaped 3! bath 29ds ¥ithdRe suprRATy rafiet e A theather i theregis asteodedeat e deetk

floor 21 dedrlAckefbckBiEdkpick ¥eivBS faFRMS IBWEr gflidahéd6Lthe Qekk @BbE 5e Theldegrnt al

position 29. The lower end of the door |eaf 6 extends nore
sill 23 consists of a first half 23.1 and a second half 23.2, which are connected by means

20 of screws 24, wherein the halves 23.1, 23.2 form a V-shaped slot 25 into which the deck
door 5 extends and in which the deck door 5 is guided. The V-shaped slot 25 serves as
compensation during raising and lowering of the deck floor 21, wherein a guidance of the
deck door § free of jamming is ensured in every position of the deck floor 25. A sensor 26,
which locates a mark 28 arranged below a storey sill 27, is arranged below the first half

25 23.1 of the deck sill 23. The sensor 26 and mark 28 can also be integrated in the sills 23,

27.

Fig. 3 shows the deck floor 21 in the horizontal position 29. Fig. 4 shows the deck floor 21
deflected downwardly by the maximum distance du from the horizontal position 29. The

30 lower end of the door leaf 6 extends less deeply into the VV-shaped slot 25 approximately
by the distance du. Fig. 5 shows the deck floor 21 deflected upwardly by the maximum
distance do from the horizontal position 29. The lower end of the door leaf 6 extends more
deeply into the V-shaped slot 25 approximately by the distance do. The maximum
distances do, du can amount to a few centimetres.

35



deeply into the V-shaped slot 25 approximately by theo@eprRigerd60s The

maxi nrum di stances do, du can anount to a few centinetres. 35 19 SEPTEMBER
2006 4 The lift control recognises the travel direction of the nulti-deck
cage 2. If the sensor 26, up to stopping of the nmulti-deck cage 2 at a
storey, has travelled past the mark 2& of the storey sill 27, the ranp
drive is activated against the travel direction of the nulti-deck cage 2
ahead offhe i cente! egcognises thetiravet dieectiomsithe yaltideck eagerditidthe Sepser 26 Yposed at

the sanmg, goh Mﬁ of tt‘\é n%d‘c?dé&“éége %%tt ‘F']égst%% Q&Hh?éheefpats*t%éﬂrﬂatrk 2@9&%5396 2

at the store recognise the storey sil
ranp dr Bteeeyisill abtthe/saremdnv\e lsre@twated/egalnsiltmeetf@vebﬁlrmtlonh:é tmmmitLMWagage 2

ahead of athg G{ef‘é&i@ %R%pﬂlﬁﬂh | the' SBnsSERS Qﬁd ﬁ'@t Ak 3d'5re §BS dé%e%Satal‘ﬁg s%#'\é posed

at the sarre er varil ant es to pre-a st nent
st orgy favebor If tmeeseesercﬁe ppstot stopping of e rrutedem}( eagel 2ca1rthb@td>rewhas nat a

| earnin b f . a te deck
fl oor cg‘??toég%%éi Jsﬁ{ ea&ﬁ@rr&]hﬁse, éégﬂégas"\f 22 g\ff %url ﬁ'\sﬁ ﬁseta?t(')vl??é/ndz me ﬂ:ﬁ‘%' storey
to whi chiren)imarmnme nmltt—dectlakagep.? ahead Af fireestorayi stop)rmntusthetmmaeeﬁ aﬂquhprrent
(travel ter ator) for detecting and controlling the

travel B?ar'f a@%ﬁpqsfegg eﬁagm g%el 15 to the support frane of the nulti-deck

cage Figures 6 to 8 show a further variant of enbodi nent of the deck sill
I d 30 i th th K | | d
Che1oof Fulfh Hiant (s fo presrdludfRaRol Permlorey faph, 158 esdctamsdiontting s °°

circul a%tod@jgélﬂebaﬂf bd n@eﬁkom aﬂébrﬁih@ t%lﬂépefaﬁék&nplbyw nfeadd &Yihbrﬁl'raﬁcdétaf oot ,
for the nmovenent of the deck sil|l 23 relative to the door |eaf 6.

hous ¢ SUStarBarTHa Beak Boor, Gan Bro aFEa G, tie Gl ArpatY SYngthe JOHMSIHREEhe deck
fl oor Z%toréiﬁtﬁ)|\ﬁ'ﬁér?(=ﬁodé’l%ﬁﬁ§% iék@blédée A”BP@CBMHKSH st ﬁé\ﬁ@véﬂuec‘idlﬂﬂbﬁtr(ﬁavel

hori zont al “position 29. | oner end door 6 extends | ess
deepl y trangnitee trgw'aegiéafer).f@red%mlag 3pd 59ntrc&'mrtb§ ﬁrﬁmlaf §hec ¢rekdiost relrtivedu Fi g.

8 s@gmtgﬁgrsggﬁ&f#ggrof% rﬁﬁﬁl-dgﬁﬁ gipwardly by the 25 maxi mum di stance do

fromthe ontal position 2 e lower end of the door |leaf 6 extends
nore deeply into the sliding guide shoe 30 approximately by the distance do.

Caer SR S BAR & Rl 6 SRR hlod iy 995 Sy Bk - o
vari ant shée é@rﬁo@hnmadedt\mﬂé\ the deakrpnlé’érartdegtﬁdasmbd dopoleat 6 javertical ditestielbck
f1oor, tl‘% sﬁ&iﬁ&@h%etﬁ%e%d haJ S%r&'ﬂa%e&r@g ofl?rggdom and can compensate, by its
20 cylindrical foot, for the movement of the deck sill 23 relative to the door leaf 6. Fig. 6
shows the deck floor 21 in the horizontal position 29. Fig. 7 shows the deck floor 21
deflected downwardly by the maximum distance du from the horizontal position 29. The
lower end of the door leaf 6 extends less deeply into the sliding guide shoe 30 by
approximately the distance du Fig. 8 shows the deck floor 21 deflected upwardly by the
25 maximum distance do from the horizontal position 29. The lower end of the door leaf 6

extends more deeply into the sliding guide shoe 30 approximately by the distance do.

Figures 1 to 8 show a ramp for fine-positioning of the deck of a muiti-deck cage, wherein
the ramp is formed by the entire deck floor 21. In a further variant of embodiment the

30 ramp can be formed from a part of the deck floor, for example the sill region of the deck
floor.



floor. 19 SEPTEMBER 2006 5 Patent Clains: 1. Equi pnment for fine-positioning

at | east one deck of a nulti-deck cage for a lift, ' t one
deck positions its deck sill of the deck floor on th\gqgég#g%/ﬁﬁgﬂ\{/gﬁ wher eby

the deck floor (21) is, as a ranp, able to be matched at the sill side to
the storey |level, characterized in that the deck sill (23) has one of: - a
V-'shaped sl ot (25), wherein the V-shaped gl ot (25) serves as a guide of a
deck door (5) and as conpensation in raising and |lowering the deck sill
(23) eatent Claams! i di ng gui de shoe (30) with a circul ar degree of freedom
wherein the sliding guide shoe (30) conpensates for the novenent of the
deck sill (23) relative to the deck door (5) by its cylindrical foot. 2.

Equi pent Esergemﬂn@qo? #inélodsitiohind” BRIt VnleSECH Bftahﬁ'{ulﬁ-ﬁécﬂ%gefﬂoia(y (ift21) is
pi vot abl e ans of a ranp dri've (15) about a rotary axle 2Z2. 3. Equi pnent
accor whatgin atdeastnone deekrpesitianssidel deak tsiibof tine deskaltopraon déhe storey levalposed

OBy > Wy T BBt e (217 18 o "0 b il o B e e i o s o SRRt 12
accor wveg charaetarizet it Ithatmn@de@k sifh (23)diasmneadfar act e_ri sed in that a sensor

e, - AnGPBaTe flal (ahvRATP R NS aRAREHO (Ba) FSE @ ARG derk dor k) °
se?soamé 88 bomberstien in fmsiﬁéhd (o%eking The &€tk dingny according to one of clains

1 to 4, characterised in at a device for detection and control of the
travelndf the ranp relative to the support frame of the nulti-deck cage is

ded. . ; ¢ ' : Y ed
ut af Pesisl RGBT PR, (i) 3 ol chBirtfechee o7 B B0y Ve 64 atdfoo e o1y
di st ashes known bef or ehand.

(30) compensates for the movement of the deck sill (23) relative to the deck door (5) by its

cylindrical foot.

2. Equipment according to claim 1, characterised in that the deck floor (21) is
pivotable by means of a ramp drive (15) about a rotary axle 22.

3. Equipment according to claim 2, characterised in that the rotary axle 22 is
disposed opposite the deck sill (23), wherein the actuators (19) of the ramp drive (15)
position the deck floor (21) towards the deck sill (23).

4, Equipment according to one of the preceding claims, characterised in that a
sensor (26) is arranged at the deck side and a mark (28) is arranged at the storey
side, wherein the ramp drive (15) moves the ramp up and down until the sensor (26)
locates the mark (28).

5. Equipment according to one of claims 1 to 4, characterised in that a device
for detection and control of the travel of the ramp relative to the support frame of the
multi-deck cage is provided, wherein the fine-positioning of the deck floor (21) is
carried out already during travel of the multi-deck cage (2) on the basis of storey
distances known beforehand.





