Drive engine for a lift installation and nmethod of nounting a drive engine
The present invention relates to a drive engine for a lift installation and
a nmethod of nounting a drive engine accgrdi ng to the definition of the
patent clains. The specification W99/43593 shows a drive engine with two
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gui ded by nmeans of cage guide rails and counterwei ght guide rails,
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adjoining construction as well as minimise the space requirement for the drive engine. The
drive engine shall, in addition, allow a flexible arrangement in the shaft. The support means
and drive means train shall be divided into two strands.

This object is met by the invention according to the definition of the independent patent

claims.

The invention relates to a drive engine for a lift installation with cage and counterweight and
a shaft. Support means and drive means connect the cage with the counterweight. The
support means and drive means are termed drive means in the following. The drive means
are guided by way of the drive engine. The drive means are driven in the drive engine by a
drive shaft. The zones of the drive shaft which transmit the force to the drive means are
termed drive zones in the following. The cage and the counterweight are guided by means

of cage guide rails and counterweight guide rails, respectively.

The drive shaft has two mutually spaced-apart drive zones. The drive zones are matched to
the form of the drive means. The number of drive means is distributed symmetrically to the

two drive zones, wherein each drive zone offers space for at least one drive means.



2 According to the invention at |east one conponent of the drive engine,
such as, for exanple, the notor or the brake, is arranged to the left or the
right of the two drive zones. The utility of this arrangenent resides in the
fact that the dinmensions of the drive engine are reduced. The spacing of the
two drive zones can thereby be reduced in correspondence wi th purpose by,
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The invention is explained in detail in the following by reference to forms of embodiment, by

way of example, according to Figs. 1 to 8, in which:

Fig. 1a shows a basic sketch of a drive engine according to the invention with
bearings and brackets arranged to the left and right of drive zones;

Fig. 1b shows a basic sketch of a drive engine according to the invention with central
bracket, level setting means and with bearings arranged to the left and right of

drive zones;

Fig. 1c shows a basic sketch of a drive engine according to the invention with central
bearing and with brackets arranged to the ieft and right of drive zones;

Fig. 1d shows a basic sketch of a drive engine according to the invention with central
bearing, central bracket and a level setting means with a variant;

Fig. 1e shows a basic sketch of a drive engine according to the invention with a
central bearing, central bracket and a variant of a level setting means;

Fig. 2 shows a perspective view of a part of a first example of embodiment of the
arrangement of a gearless drive engine in 2:1 suspension and in vertical
projection above the counterweight according to Fig. 1;



Fig. Idshows a basic sketch of a drive engine according to the invention
with central bearing, central bracket and a | evel setting neans with a
variant; Fig. | eshows a basic sketch of3za drive engine according to the

i nvention with a central bearing, central bracket and a variant of a |evel
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Fig. 1; 3 Fig. 3shows a detail view of a first exanple of enbodi nent of the

drive enﬁ'g‘nf accorsdnlor\}g at gch'fa'ngatic' pqén view of a part of the first example of embodiment of

the arrangement of the drive engine;

Fig. 5 shows a schematic view of a part of the first example of embodiment of the

arrangement of the drive engine in 2:1 suspension;

Fig. 6 shows a schematic view of the example of embodiment analogous to Fig. 4,
with the arrangement of the drive engine in 2:1 suspension at a shaft cover;

Fig. 7 shows a schematic view of a further example of embodiment of the

arrangement of the drive engine in 2:1 suspension; and

Fig. 8 shows a schematic view of a further example of embodiment of the
arrangement of the drive engine in 1:1 suspension.

A drive engine 20 comprises, as illustrated in Figs. 1a to 1e and Figs. 2 to Fig. 4, a drive
shaft 4 which is provided with two drive zones 3, 3' arranged at a spacing from one another.
A motor 1 and a brake 2 act on the drive shaft 4. The drive zones 3, 3' drive drive means 19,
19', which, as illustrated by way of example in Figs. 5 to 8, drive a cage 11 and a
counterweight 12. The spacing D is advantageously selected to be as small as possible. It
results from, for example, the envisaged arrangement of the drive zones or the drive means
19, 19' at both sides of the cage guide rail 5. The motor 1 and/or the brake 2 and/or other
components, such as rotational speed sensors, evacuation aids or optical indicators, are
arranged, according to the invention, to the left and/or right of the two drive zones 3, 3'. The
best combination can be ascertained with utilisation of the arrangement possibilities of the
components of the drive engine 20. The use of this arrangement results from the fact that
the space requirement for the drive engine 20 can be minimised in correspondence with the
requirement of the installation arrangement. The drive engine 20 is executed with a small
overall iength. This enables a significant degree of pre-assembly of the drive engine in a
suitable working environment. The assembly is thereby simplified and sources of error are

exciuded.

Fig. 1a shows the arrangement of the motor 1 and a first bearing 28 on one side of the drive

zones 3, 3' and the brake 2 and a second bearing 28' on the other side of the drive zones 3,



Fig. 4shows a schematic plan view of a part of the first exanple of

enbodi nent of the arrangenent of the drive engine; Fig. 5shows a schematic
view of a part of the first exanple of gnbodi nrent of the arrangenent of the
drive engine in 2:1 suspension; Fig. 6shows a schematic view of the exanple
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small, which by way of example is ratlonal in the case of very smaII guide rail dimensions.

In departure from Fig. 1a, Fig. 1b shows the use of a central bracket 22 which guides the bed
forces of the drive engine 20 centrally substantially to a position in the support structure of
the lift installation. The central bracket 22 is arranged at right angles to the axis of the drive
engine 20 to act in a plane S of symmetry of the two drive zones 3, 3'. This enables a
particularly economic embodiment of the connecting construction. In addition, this
arrangement enables the use of a level setting means 27. The level setting means 27 in that
case has only smali force differences to overcome, which result substantially from the weight
forces of the drive itself and from inaccuracies in the drive means arrangement. The level
setting means 27 enables, without special cost, alignment of the axis of the drive shaft 4 to
the direction of running of the drive means 19, 19'. This alignment is advantageous
particularly in the case of use of belts as drive means, since the wear behaviour and noise
behaviour are thereby decisively influenced. In the case of inaccurate alignment of the drive
engine the wear of the drive means strongly increases, which leads to early replacement of
the drive means and correspondingly to high costs. For example, in this Fig. 1b the brake 2
and the motor 1 are arranged on one side of the drive zones 3, 3'. This arrangement is
advantageous if the space on the opposite side of the drive zones is otherwise occupied.

Fig. 1c shows the arrangement of a central bearing 21 which absorbs the radial force, which
is produced by the tension forces present in the drive means 19, 19', of the drive shaft 4 at a
central position. The central bearing 21 is arranged at right angles to the axis of the drive
engine to act in a plane S of symmetry of the two drive zones 3, 3'. A support bearing 24 is
arranged at the motor end of the drive shaft 4. It takes over the difference forces arising in
the drive system. The different forces substantially result from the weight forces of the drive
itself and from inaccuracies of the drive means arrangements. The support bearing 24
additionally guarantees an exact maintenance of the air gap between the stator and the rotor
of the motor 1. The drive engine 20 is fastened by means of two brackets 29, 29' to the
support structure of the lift installation. This arrangement is particularly advantageous when
the spacing D between the drive zones 3, 3' allows sufficient space for the arrangement of
the central bearing 21 and the demands on alignment accuracy of the drive shaft are low.

Fig. 1d shows the arrangement of a central bearing 21 and a central bracket 22, which

conducts the bed forces of the drive engine 20 centrally substantially to a position in the



A drive engine 20 conprises, as illustrated in Figs. lato le and Figs. 2 to
Fig. 4, a drive shaft 4 which is provided with two drive zones 3, 3
arranged at a spacing fromone another.sA notor 1 and a brake 2 act on the
drive shaft 4. The drive zones 3, 3" drive drive nmeans 19, 19', which, as
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support structure of the |ift installation. The central bracket 22 and the
central bearing 12 are arranged at right angles to the axis of the drive
engine 20 to act in a plane S of symmetéy of the two drive zones 3, 3'. A
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of the drive shaft 4. The support bearing 24 accepts the difference forces
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The bearing housing 7 illustrated in Figs. 2 and 3 partly encloses the drive
shaft 4 together with the drive zones 3, 3. This forns a direct protection
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support structure of the [ift installation. Noises in the lift installation
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alignnment of the drive engine can take place sinply and quickly. The | ayout
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enbodi nent of an arrangenent of a gearless drive engine 20. The dr| ve engi ne

20 is nmounfed on a crossbeam 8 arranpge subst_ant ally 1Ly in the
Shaft 10 e ToDaAUEEI PUNS o0, Cosk A Pacar gty D draresilar oF
proven neshetriclbs. snupbrti@masttaelassémbwh;'na a‘ngﬁmtantewaﬁaldew@fengmemﬁnrtem plae
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end regidine shaft UEdaRs Besingeh@liRingdTisdRFinEd indidedimilariner %ﬂ)fhe)écrﬂe\mﬂmvb@)orrﬂ?gl on
to a cage guide. The fastening of the crossbeam 8 to these three guides is

carried 'Pﬂ the three fastening regions by way of, for exanple, screw
connections. The illustrated form of enbodinment results in an opti mum
utilisation of the constructi onal space enabl es_a s# gnl fi cant degree of

pr epar atfi$n2 ShovRa RESRABIVG \igWw tofian 8’695'?&6 odimaRMeP fh ATGALETER: PToR
wor ks orgdafless @fVe eagiAE PoNd TRE \trive remgie- 20 is mounted on a crossbeam 8 arranged

substantially horizontally in the shaft 10. The crossbeam 8 is, for example, an elongate

square member of proven materials such as steel. In this first example of embodiment the
crossbeam 8 is fastened to counterweight guides 9, 9' and to a cage guide 5 of the first wall.
Advantageously the crossbeam is fastened by way of two end regions to the counterweight
guides 9, 9' and by way of a centre region to a cage guide. The fastening of the crossbeam
8 to these three guides is carried out in the three fastening regions by way of, for example,
screw connections. The illustrated form of embodiment results in an optimum utilisation of
the constructional space and enables a significant degree of preparation of the assembly unit

in cost-optimal manner in construction works or in a corresponding environment.

A control and/or a transformer 6 of the lift installation is, as shown in Fig. 2, fastened in the
vicinity of the drive engine, advantageously similarly on the crossbeam 8. This fastening is, if
necessary, insulated against vibration. The drive engine can thus be delivered and
assembled together with the associated converter with prefinished cabling. Possible
changes in position, which can result due to construction contraction, cannot have any effect
and the entire unit can be produced particularly economically. If appropriate, the control
and/or transformer can additionally be supported relative to the wall.



A control and/or a transformer 6 of the lift installation is, as shown in
Fig. 2, fastened in the vicinity of the drive engine, advantageously
simlarly on the crossbheam 8. This fastgning is, if necessary, insulated
agai nst vibration. The drive engine can thus be delivered and assenbl ed
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| evel | i ngngirid 2ce 25 is, for exanple, realised as a water balance mhlch

i ndi cates the horizontal position of the drive engine 20. The levelling

bal ance 25 allows a sinple check of correct |evelling and accordingly
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W t h t head $Howstin #ged. possibilities the arrangenent of the drive engine can
be flexibly adapted, for exanple in the case of nodernisations, to
predeterm ned shaft conditions, which flexibility thus enabl es use of
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i's used, thi®enstiedecof stahdahe paresandivorivedstiségddarbblatisns. The figures show t he
trlangular arrangenent of QUIdeS 5, 5, 9, 9 of alift installation. The
lift installation is arranged in, for exanple a substantially verti cal

shaft 10pifféfat gdss'siﬂnitiée ohaﬁang‘ewierﬁé%ﬁmhé!r,atéd, b¢ Wagof ekahple! ARe fBlvingn Wit h
four walls. stantially vertically arranged cage guides 5, 5 and
countermeight guides 9, 9' are arranged in the shaft. Two cage gui des gui de
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are ast ene adj acen wo_count er ' an a
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wal | . The first ca i arr supstantially centrally between the
t wo courﬁ‘@ﬁ(ﬁ@?'ﬂm"“g&ﬁ éEaf§1°9 'Fh 'ggﬁ’ gé% fob rEanapleop TRFgUG HaNEP8SPEHON such

as st eelwitnlfeer ivasd. eSulf&arﬂ‘bll;@%rﬂ&ﬁI%ta@rahﬁéd wdd éwaé’d@%' rahat‘eeumérvvaght@fu.defs,or

exanpl e, screw connecti ons e of %)gegsent i nvent1on, al so

ot her shaf¥ 3R GHRPIGEE \'i\‘Ftsr'i‘aEtu’l’cécaQﬁ/SW" %?W'Sﬁr?dc 1% apd dwp GRURgAVaight

real i sedgu&seg@u@ aceémﬁ@wwghghtz orhélRides dle fastEnad teaBREEMVRaIE TAE thbe two
cage guides 5, 5' span substapntially horizontal triangle T in_the shaft

10. The CF%‘P?%%'B%‘I Q%Qﬁﬁm%cci éf‘dt?efffﬁ}e%ﬁget‘-’d‘éd% ﬁ@’%@ﬁ?ﬁ”@ﬁ’x&%@dﬂﬁt Wall abhe $efoRd a
first si @b@erwd&s i& T toTa sébhd WAl ZPRé 8bcdHANWALsUisSpdael \WppbsieNBe first
countermelpht ﬁ pe and one cage gui de fgrn1second and third sides of the
triangl ewat rst cage guide is” arranged substantially centrally between the two
counterweight guides 9, 9'. The guides consist of proven materials, such as steel. The
fastening of guides to the walls takes place by way of, for example, screw connections. With
knowledge of the present invention, also other shaft geometries with square, oval or round

cross-section can be realised.

The two counterweight guides 9, 9' and a respective one of the two cage guides 5, 5' span a
substantially horizontal triangle T in the shaft 10. The horizontal connector between the two
counterweight guides forms a first side of the triangle T. The horizontal connectors between

one counterweight guide and one cage guide form second and third sides of the triangle T.



Advant ageousl y the horizontal connector of the cage guides Hintersects the
hori zontal connector of the counterwei ght guides substantially centrally so
that the triangle T is substantially eqyilateral. Advantageously the two

drive zones 3, 3' of the drive engine 20 are arranged symetrically to the
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drive engine 20 arranged substantially horizontall he shaft npves. the
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two dri veupbsRabtallyEduildt8ral. in the shaft. The drive neans have two ends 18,
18'. The drive neans is a cable and/or a belt of any nature. The

Ioad bearing regions of the drive neans usually consist of metal, such as

steel, anglaptagebasly tHeStwBdriel Zdhes SUgTofale afidérifine ib%ré:ahb@g&a@nhﬁetﬂcamyngl e
cable or multiple cable and the cable can al so have an external protective
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form of enbodi ment according to Fig. 8 a first end 18 of the drive neans is
fastened to the cage 11 and a second end 18 of the drive neans is fastened
to the C@ée?qtcﬁw@émy?flﬁe dna@mé\sﬁs%q.&a@totQsﬁé?ﬁwarmaﬁ%&ﬁ tdP4Tesgl §ad, 16 4o
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drive engl ne nor e rrve zones P can SO use drive
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with a ﬂﬂﬂgdegﬁ s SWHEH éﬁ ﬁnﬁansmé‘s@?td?o dfﬂ atlgwn%[lﬂ 'a?e %eg&ll\';éhdc%gt ly

sinplifi Il lustr rive engi ne an parti cul ar
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in the %uﬁ@ﬁguﬁgahéytoowsgﬁegnest&e @q@t ah@bF %o fcbaﬁttewé;%m éeﬁergr foffas Brans

19, 19 rangenent of setting neans not or end of
the dri \@nbm@m@t onwasrﬁéem@m%{tﬂmas of thereadg ot the daive @Q&@B@W pessikie:t he
traction axis of the drive nmeans can be carried out in sinple, rapid and
preci se manner by neans of the provided | evel setting neans 27.

Q her wi se- usualthe tasms |of ermporigwent aceaiding tpFigs ehrdnandihgee veleth ditheigeds 184 ng

menbers, Wedog$ of fleCdrive 7hr3Gs Bt 4id 1A&EREN to the shaft wall or shaft ceiling, to the cage
guide and/or to the crossbeam.

- In the form of embodiment according to Fig. 8 a first end 18 of the drive means is
fastened to the cage 11 and a second end 18 of the drive means is fastened to the
counterweight 12.



Wth knowl edge of the present invention the expert in the field of lifts can
vary the set fornms and arrangenents as desired. For exanple, he or she can
construct the central bracket 22 separately fromthe bearing housing 7.

| P1437T1 Engl. translation clains.11 CLAIMS: 1. Lift installation with cage
(11) andccordirigetowee gkdmpglé® bf émbadimbaf tvo(dtile zamst motédatledstitwe deing meang BY) ,

whi ch drive e .cage ( and the unt er wei ght.. b of at least 5
P dr | AR stale (RS i) KBRUeRER RERE B SHeNElng P 6 e Xéen glss s i o
shaft (4%ethads different from thusel dlublyateg arc thd- eqasnpiesdr Thes, tlon espeBcardlige anitive
conponents. su S or (1 nd brake . (2), ,.and the .support an rive
roane( sompgith EBAnAB b dhive 7B, P BiRa cab AR Yed £ 8 E BB, WBRR e ur s ve
zone ( 3,pirddn is didpased inenechenhidatly pbsitivet drgagemeeat wittnesoddged tit)asadriveinmdamgr al | y
integrated in the drive shaft (4) and directly machined therein. 10 2. Lift
installation according to claim11, characterised in that the drive shaft (4)
IS nmount®e igthedyofomoarntingedssignificantie rimplified eayr thegill(Sigtedvidriod emdging ardd, an pl ane
(S) of symmetry, of the t drive zones (3, 3'). 3.Lift installation
ok or i BRI BY e SratRiesthay Fdemient ohe st hescust 2pobaReRs 64l e o
beari ng zoAdy, in thegaxsndesynirhetry aftheuésuitani faroet teactioh of the divievieearentd, (18, add ) .

the arrangement of a level setting means 27 at the motor end of the drive engine 20. The

orientation of the drive axis relative to the traction axis of the drive means can be carried out

in simple, rapid and precise manner by means of the provided level setting means 27.

Otherwise-usual, costly methods such as placement underneath of underlying members,

wedges, etc., can be eliminated.

With knowledge of the present invention the expert in the field of lifts can vary the set forms
and arrangements as desired. For example, he or she can construct the central bracket 22
separately from the bearing housing 7.



4. Lift installation according to claim2 or 3, characterised in that the
central bearing (21) is arranged in a bearing housing (7) and the bearing
housing (7) encloses the majority 20 of the drive shaft (4) with the drive
zones (3, 3'). 5. Lift installation according to any one of the preceding
cl ai ms, chdragaTe Engadnslation diams.t he drive Zones (3, 3') are arranged
symmetrical on the left and right of a horizontal connecting |ine H of cage
gui des (5, RAms25 6. Lift installation according to any one of the
preceding clains, characterised in that a spacing (D) of the two drive zones
(3, 3") or of the support and drive neans (19, 19') from one anot her

correspondg w t Difeinstafaidn tvme c\agéwm %n@c@@ﬁém%@m (Pd) iR F St gw) %drmﬂ a(9).
30 7.Lift installation accord ﬁ%@éo anéﬁone of the precedin

char act er i SE¥e £ROing E30)+ Wick BﬁYﬁ cege )@n‘étftwumqrwe'g?bﬁag by 3’330 a’d?a%f
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any one of ndi@ (B, 4h8dhd Sulhort dfes driveFhékiisq 9 SRY) dr8 afrafbed hﬁco’ﬁl%%ﬁbrﬂﬂan(:@)mtﬁf
the two drive zones (3, 3') or of the support and drive neans (19, 19 ) from

one anot hethe spacing ob thesdrive zpnend.r 3} characterised in that the drive zones (3, 3') &
integrally integrated in the drive shaft (4) and directly machined therein.

10
2. Lift installation according to claim 1, characterised in that the drive shaft (4) is
mounted by way of at least one central bearing (21) which acts in a plane (S) of symmetry
of the two drive zones (3, 3').

15 3. Lift installation according to claim 2, characterised in that an inner diameter of the
central bearing (21) is greater than an outer diameter of the drive zone (3, 3').

4. Lift installation according to claim 2 or 3, characterised in that the central bearing
(21) is arranged in a bearing housing (7) and the bearing housing (7) encloses the majority
20 of the drive shaft (4) with the drive zones (3, 3').

5. Lift installation according to any one of the preceding claims, characterised in that
the drive zones (3, 3') are arranged symmetrical on the left and right of a horizontal
connecting line H of cage guides (5, §').

25
6. Lift installation according to any one of the preceding claims, characterised in that a
spacing (D) of the two drive zones (3, 3') or of the support and drive means (19, 19") from
one another corresponds with at least the width of a rail foot of a cage guide rail (5).

30 7. Lift installation according to any one of the preceding claims, characterised in that
the spacing (D) of the two drive zones (3,3’) or of the support and the drive means (19,
19’) from one another corresponds with at most three times the width of the rail foot of the

cage guide rail (5).



5 9.Lift installation according to any one of the preceding clains,
characterised in that the drive neans (19, 19') is a belt, preferably a belt
with wedge ribs. 10.Lift installation according to any one of the preceding
clainms, characterised in that the fastening of the drive engine (20) to a
cr ossbeam [(P3)37Tr sEed. frectageh dwymsmeans of vi b ati on 10 i nsul ati on nmeans (23, 26)
and that the crossbheam (8) is fastened respectively to a counterwei ght guide

(9, 9') ang to pinGAYSIdIBHh3RcbraingXo)any one of the preceding claims, characterised in that
the spacing (D) of the two drive zones (3, 3') or of the support and drive means (19, 19"
from one another is 100 to 250 millimetres.

5 9. Lift installation according to any one of the preceding claims, characterised in that
the drive means (19, 19') is a belt, preferably a belt with wedge ribs.

10. Lift installation according to any one of the preceding claims, characterised in that
the fastening of the drive engine (20) to a crossbeam (8) is effected by means of vibration

10 insulation means (23, 26) and that the crossbeam (8) is fastened respectively to a
counterweight guide (9, 9') and to a cage guide (5, 5').





