| P1529 Engl. translation of description 1 Equipnment for suspension of a cape
or counterweight in a lift installation and nethods for nounting and for
mai nt enance of suspensi on neans The invention relates to equi pnent for
suspension of a cage or a counterweight in a lift installation and to
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ageing and wear or imprecise mounting is not possible with this deflecting roller unit.

The object of the present invention is now to propose equipment which eliminates the
aforesaid disadvantages.  Compensation for different support belt elongation and
adjustment of the deflecting rollers to special arrangements, for example of the
counterweight, shall be made possible.

The present invention meets these objects by the features of the independent claims.

The invention relates to equipment for suspension of a cage or counterweight in a lift
installation and to methods for mounting and for maintenance of suspension means,
wherein the cage or the counterweight hangs at support belts and the support belts are
connected with the cage or counterweight by means of several deflecting rollers.

According to the invention the equipment for suspension of a cage or a counterweight is
constructed in such a manner that each deflecting roller is installed in an own deflecting
roller unit, each deflecting roller unit offers space for an individual support belt and each



support belt is connected by the own deflecting roller unit with the cage or
with the counterweight. The advantage of this invention is to be seen in
that an own deflecting roller unit is associated with each support belt.
Preparation of the deflecting roller unit for a specific order is thereby
possi ble in sinple manner, since the nunber of deflecting roller units is
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counterwei g
of the deflecting roller unit for mounting the support belt in a lift installation. This facilitates

the mounting process.

Preferred developments of the equipment and methods according to the invention are
defined in the dependent claims.

The deflecting roller unit is, in an advantageous embodiment, individually adjustable. It
can accordingly be used for compensation for length change of the support belt. The use
of a tie bolt for connecting the deflecting roller unit with the cage or with the counterweight
enables each individual deflecting roller unit to be able to be adjusted to a required take-off
direction of the support belt. By take-off direction there is understood the direction which
corresponds with the resultant force line resuiting from the force sum of the support belt
running to and running from the deflecting roller unit.

The invention is explained in the following on the basis of examples, wherein:

Fig. 1 shows a lift installation with suspended cage and counterweight,



| P1529 Engl. translation of description 3 Fig. 2 shows an exanpl e of

enbodi nent of a suspension of a cage according to the invention, Fig. 3
shows an exanpl e of enbodi ment of the deflecting roller unit according to
the invention, Fig. 4 shows an exanpl e of enbodi nent of a deflecting roller
unit with conpensating spring according to the invention, Fig. 5 shows a
sectional P1320Eeal gepshtioroff dgereghtipd ecting rdller unit, Fig. 6 shows an exanple
of nounting of a support belt and Fig. 7 shows an exanpl e of an arrangenent
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deflecting pulley of the drive unit 4. A third section of the support neans
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support belt 6 is flat, wherein the surface serving for traction can be
snooth or shaped. As a rule at | east two port belts 6 carry the cage 2
and the cbln? erwei gqhomawogﬂp)blék@tl%mf@sfe@eaw "ierdifed adj acent to one
anot her. Equi pnent according to the invention for suspension of the cage 2
or the counterweight 3 is illustrated in Fig. 2. Several support belts 6 -
inthe illTgtfated eshaws an examrieokmpwHing OfBéPPBO"Bbe|t%{qu arranged in the

i mredi ate vicinity of one another. Each support nmeans 6 is in that case
according to the invention connected with the cage 2 or with t
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such as serve for guidance, holding or fastening of

Fig. 1 shows an arrangement, by way of example, of a lift installation 1 with loop-
suspended cage 2 and counterweight 3. Support means 6 are in that case fastened in the
region of the shaft head 8 or directly to a drive unit 4 by means of a support means end
fastening 9. The support means 6 runs in a first section to a suspension 7 of the cage,
which is arranged on the cage 2 and is guided in a second section from the cage 2 to a
driving or deflecting pulley of the drive unit 4. A third section of the support means further
leads from the drive unit 4 to a suspension 7, which is arranged at the counterweight 3, of
the counterweight 3 and from the counterweight 3 in turn to a support means end fastening
9 at the counterweight side. The support means 6 is formed by a support belt 6. The
cross-section of the support belt 6 is flat, wherein the surface serving for traction can be
smooth or shaped. As a rule at least two support belts 6 carry the cage 2 and the
counterweight 3. The support belts 6 are arranged adjacent to one another.

Equipment according to the invention for suspension of the cage 2 or the counterweight 3
is illustrated in Fig. 2. Several support belts 6 - in the illustrated example, three support
belts 6 - are arranged in the immediate vicinity of one another. Each support means 6 is in
that case according to the invention connected with the cage 2 or with the counterweight 3
by means of an own deflecting roller unit 10. Direct vicinity means that no other parts are
arranged between the support belts 6 such as serve for guidance, holding or fastening of



| P1529 Engl. translation of description 4 the support nmeans 6, inclusive of
the necessary safety spacings. The advantage of this solution is that
preparation of the deflecting roller unit 10 for a specific order is
possible in sinple manner. A nunber of deflecting roller units 10.1, 10. 2,
10.3 to be supplied is oriented to the nunber of support belts 6 which are
provi ded. IPt29 &sgd emiplayiorodf déshréptiodef | ecting roll er devices 10 specific to
order is redundant. Moreover, the individual deflecting roller units 10 are
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wi th securinsigliationnwiths divided spportinelliargnaemen t he ot her side seals with the
U-shaped carrier 14. The sealing takes place in that the axle 12 is
provided with a shoulder and flange 16, which is expanded to the U shaped
carrier 14FigThi Bigedtsandi hignb illustrpter an @dvmtageoypef@@n shembgdiment of acdrligcting y
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of wrap ofdeflapqmgomllﬁaﬂél is r@dched toptheewidity Bls ofirthewrsypdort helthe Thegillesiratgd t he
def | ecti ngdéf@l:ﬂirﬁr ro?lér ot 10 thus offers space for exactly one support belt 6. This allows an
optimum utilisation of the space, since no unnecessary space is lost. The deflecting roller
11 is mounted on an axle 12, advantageously by means of roller bearings 13, and the axle
12 is connected with a U-shaped carrier 14, which laterally retains the deflecting roller 11.
The axle 12 is in that case provided, for example at one end, with securing means 15
against turning and on the other side seals with the U-shaped carrier 14. The sealing
takes place in that the axle 12 is provided with a shoulder and flange 16, which is
expanded to the U-shaped carrier 14. This embodiment is particularly space-saving and
accordingly enables small spacings between adjacent deflecting roller units 10.4, 10...

The support belt 6 comprises the deflecting roller 11 usually with an angle of wrap of
approximately 180°. A spacer 17 is arranged in the region of the deflecting roller 11 not
embraced by the support belt 6. The spacer 17 can be of one-piece or multi-piece
construction. The spacer 17 determines the spacing of the U-limbs, which are formed by
the U-shaped carrier 14, at the side of the U-shaped carrier 14 which is open with respect
to the U-shape and it prevents objects from dropping into the entry zone of the support belt
6.



enbraced by the support belt 6. The spacer 17 can be of one-piece or
mul ti-piece construction. The spacer 17 determ nes the spacing of the
U- I inbs, which are forned by the U shaped carrier 14, at the side of the
U-shaped carrier 14 which is open with respect to the U shape and it
prevents objects fromdropping into the entry zone of the support belt 6.
| P1529 EngIP15&9ﬁagisqaa%14t@mot§iﬁsca@§er| ption 5 The U-shaped carrier 14 fornms a
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di rection of port belt 6. The deflecting roller 10 is constructed in
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of the support belt 6. The illustrated example offers space for a support belt 6 of
approximately 30 millimetres width BT. The associated deflecting roller unit 10 requires a
width BU of approximately 43 millimetres. A spacing of adjacent deflecting roller units 10
can be fixed at approximately 48 millimetres. Existing lift installations with support cables
usually have a support cable spacing of approximately 48 millimetres. The embodiment
according to the invention can thus be used particularly well for modernisation of existing
lift installations. Existing connecting hole patterns of cage and counterweight can be taken
over. This is favourable in terms of costs, since the modernisation interface is placed at an

easily definable location.

The tie bolt 20 is secured to the end facing the deflecting roller 11 by a securing cotter pin
22, preferably a spring clip. This enables simple mounting and demounting of the
deflecting roller unit 10 in the case of need.

The tie bolt 20 is, at the end of the tie bolt 20 at the cage side or counterweight side,
selectably executed with a fixed fastening or the fastening is adjustable. A fixed fastening
can be a screw head, which transmits the supporting force of support belt 6 to the cage 2



easily definable location. The tie bolt 20 is secured to the end facing the
deflecting roller 11 by a securing cotter pin 22, preferably a spring clip.
Thi s enabl es sinple nounting and denmounting of the deflecting roller unit
10 in the case of need. The tie bolt 20 is, at the end of the tie bolt 20 at
the cage side or counterweight side, selectably executed with a fixed

fast eni ng ®i529 Keglftmadatipn efgesceptianl] ust abl e6 A fixed fastening can be a screw
head, which transmts the supporting force of support belt 6 to the cage 2
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Fig. 4, that a spring 24 arranged on the tie bolt 20 enables conpensation
for different stretching or elongation of support belt 6. In a preferred
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of the defjeqting duRldnfy &t¥idnghton dfievetaf support belts 6 relative to one another during
operation of the lift installation 1. One embodiment of the fastening of the deflecting roller
unit 10 proposes, as illustrated in Fig. 4, that a spring 24 arranged on the tie bolt 20

enables compensation for different stretching or elongation of support belt 6.

In a preferred embodiment the tie bolt 20 is additionally pivotably fastened at both ends by
way of a ball socket. The fastening leads at one end of the tie bolt 20 to the cage or to the
counterweight and at its other end to the cylinder 18 of the deflecting roller unit 10. This is
advantageous, since the deflecting roller unit 10 can be adjusted in correspondence with a
take-off direction of the support means 6 and the tie bolt 10 is thus substantially free of
bending stresses.

The deflecting roller 11 is shaped in correspondence with a form of construction of the
support belt 6. It has a smooth deflecting surface or a structure. In the case of need it is
provided with lateral shoulders. The expert defines the construction in correspondence
with requirements for traction, noise or guidance accuracy.

Fig. 7 shows a further advantageous form of use of the equipment according to the
invention. As a rule the centre axis AZ of the several deflecting rollers 11, which are



advant ageous, since the deflecting roller unit 10 can be adjusted in
correspondence with a take-off direction of the support neans 6 and the tie
bolt 10 is thus substantially free of bending stresses. The defl ecting
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support belt 6. It has a snooth deflecting surface or a structure. In the
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equi pnent nven t centre |s AZ of the
coverar ucTEat b e Ards 2 of SGthl fihecli®y Rybb Y, 0F RRUREAT IS 28y brd
descripti oarra?hgad nrarageﬂ woméltEremgethhersuddame:am ﬂaz‘carh @Ietse%,at differemt haigged on
a verti cal gl ane EK. at the.axes 12 of ve al tﬂeflectl n
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nor mal casef thé défdetiny esllebynisM 0, Bah theesbywiintregsedf. t he common fastem ng of

the deflecting roller units 10, can thereby be increased. A deflecting
roller unit 10 of the aforesaid kind can be used in particularly

sati s]f aCF1 OAédefﬂFarmgerrollérOﬂrlnme rﬂfltg@fawe@ag@&ir@ncamaamsea ulr’-'lldalrtfdularllyséaﬁbfaaib A
use of the deflecting roller 10 for this rpose is.illustrate

xarpl e, |1 ReRNGS Togmoaegspensien means i & if efalifon, caeispid Wciutliepund AR
in the reg1o)fa>rafs plirposPRINREhtedNBY Wway BOSIEMpM) in FRr 6exanpl e on a cage 2,

which is premounted in this region or fixe there, or in an engi ne room

Advant ageousl y one end of the support belt 6.2 is placed over the drive
unit. The gRdpsYrt bdles.$ WPRARA dé@éfprcﬁnd%dlfér r'ﬂ@Mhtm@Wﬁﬂ\é regRntdiandpbbmsdst Baft

roller unit 10 and the end of the suB port nmeans 6.2 I's connected by neans

of a suppof@sitioa} for exampPlet 8 §Aag 2oWRiCh i RreMmakniey 'Bdh'ﬁt’e%if’" PhBxeb iRt O ght

si de. an engine room. Advantageously one end of the support belt 6.2 is placed over the drive
unit.

- The end of the support belt 6.2 is now moved into the deflecting roller unit 10 and
the end of the support means 6.2 is connected by means of a support belt end
fastening 9 with a fixing point at the counterweight side.

- The support belt 6 is let down in the shaft, wherein the support belt 6 is moved
downwardly by means of the weight of the deflecting roller unit 10 until the
deflecting roller unit 10 has reached the counterweight 3 premounted in the region
of the shaft pit.

When the deflecting roller unit 10 has reached the associated counterweight 3 the
deflecting roller unit 10 is fastened at the corresponding fastening point. The loose end of
the support belt 6 is moved into the associated deflecting roller unit 10, the deflecting roller
unit 10 is fastened to the cage 2 and is fastened by means of a further support belt end
fastening 9 to the fixing point at the cage side. The support belt 6 can in that case be
shortened to the required support means length.

After mounting of all support belts 6 the support means tension can be set with the help of

the tie bolt 20 or can be balanced between the support means 6.



The support belt 6 is |let down in the shaft, wherein the support belt 6 is
noved downwardly by neans of the weight of the deflecting roller unit 10
until the deflecting roller unit 10 has reached the counterweight 3
prenmounted in the region of the shaft pit. Wien the deflecting roller unit
10 has reached the associated counterweight 3 the deflecting roller unit 10
i s fast ene®1RP Epdigrapsdntipeefdenartitioy f ast eni 8g poi nt. The | oose end of the
support belt 6 is noved into the associated deflecting roller unit 10, the
deflecting roller unit 10 is fastened to the cage 2 and is fastened by
means of further u Jt end fastening 9 to the fixing point at the
Cage st de. TS HEBad ¢ it ' mardde. SRGENBSuPEHE, RS ES B8 Ot r ed

support nmepiiedlupngidughAhd &t sRarHut B afppahlbeﬁlaspmfélwaaé bé nfounted BeRBOVe
means tenS| n can be set with the help of the tie bolt 20 or can be

bal anced b¥t t he support nmeans 6. IP 15 29 Engl. translation of
description 8 The illustrated nethod is sinple to manage, since no support
means ends have to be ed up through the lift shaft, but the sug ort
belt 6 canlfdM&wspee l?e'srrﬁgd'!l@éfaﬁdo'm @BW@ RTEMOMNtSEH, in| f‘eth%“'E/a@fea'? upgermast

illustrat eﬁobﬁlndf’p@nﬁf 8r 18.fixBd e Wit the stbe off & dldbhisatioRthe PESTIOMBse cage 2
st oppi ng poi nt or fixed there within the scope of a noder ni sati on, .t he
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of auxili agasepbdidqans is in that case redundant. The expert recognises
further advantageous refinenents of the outlined exanples. Thus, for

exanpl e, the expert uses individual side plates instead of the illustrated
U-shaped ¢Rd Bigairt r%éo%rﬁé@,rm&ﬁertéue/ahﬂabé&sr RIifEMERE Ye HeColMiRIY dXRHMIdsNOTHURE
support belts or the illustrated 2:1 | oopi g suspension to nultiple
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eqU|pnent accordln to the invention can obviously al so be used as an
i ndi vi dual thedﬁiﬁtfétﬂq #d Ipaping sugpension togmyktipler l@eplnacsa@peml% whigh shliges. for p

1529 Engl . eddhadiipbai b 6XevERs BEfIdihG Foldr umed RNkt thk&lB 2 or at the counterweight
3. The equipment according to the invention can obviously also be used as an individual
deflecting roller unit at a desired location in the shaft.



1. Equi prent for suspension of a cage or a counterweight in a lift
installation, wherein the cage (2) or the counterweight (3) hangs at at

| east two support belts (6) and each support belt (6) is connected with the
cage (2) or the counterweight (3) by nmeans of at [|east one deflecting
roller (11213 characterised in that each deflecting roller (11) is

i ncor por at €% fngrireptiordidesedrtivhg rol | er Sunit (10), each deflecting roller
unit (10) offers space for a respective individual support belt (6) and
each suppoPatehtClaih8) i s connected wth the cage (2) or the counterwei ght
(3) by neans of the own deflecting roller unit (10). 2. Equi prent accordi ng
to claiml1, characterised in that the deflecting roller units (10) are

i ndi vi dual 1y adEqspmbhifot mspiensnpmbfbcagama emabém/esgﬁt in an fift mfstambmrf, ensreim of

th bel t t di f t
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roller unit Wth t cage or he .count er wei gh 3 IS

CFt et ed byPaTB NS psheclve, Mot al bugpost et 6 afd each HRROT Bk £9) hsofected
adj ust abl ewibiiétcaga (2)urahé bslintéiverht (3) brmeant AFIhetsin deéfiécting toneér drite10p! t
(20). 6. Equipnent according to one of the preceding clains, characterised
inthat the deflecting roller unit (10) conprises a deflectl ng roller (11)

which is apr angE@Jltheﬁtf‘ao%ZS*o%g tblo?élmbw cﬁﬁr@ﬁﬁerl@éd ihhatehe 'aéﬂédtlﬁg%lﬁelahltsa(ﬁd) t he
axle (12) is |nco!%orated in carrier t he U shape

carrier (1F individusiyadiustptie f°m i H%”'?Li"%f gagkle soigng gilthr‘?é%%mbf’f@e %9P$$B@F
(18) and tfgs tie bolt (20) is secured by neans of a securing cotter pin
(22). 7. Equi pnent according to one of the preceding clains, characterised
in that the centre axes (AZ) of several deflecting rollers (11) arranged on

the cage og, theg lﬁgﬂéhﬁémr&h%térdheaéff HRUSEceding ckfnt) EidraftbAs (NEtRat @e t hat
the centre axes the |'P 1529 Engl. translation of descri ption 10

defl ecting ?fl?FY”EQr@"?rllﬂt (APkis sotatablgrboy a'%'é%"?l cal planes (EGl, EXR, E®)
parallel to one another.

4. Equipment according to one of the preceding claims, characterised in that several
support belts (6) are arranged in the immediate vicinity of one another.

5. Equipment according to one of the preceding claims, characterised in that the
connection of the deflecting roller unit (10) with the cage (2) or with the counterweight (3)
is effected by means of a tie bolt (20) and the deflecting roller unit (10) is adjustable about
a longitudinal axial axis (AV) defined by the tie bolt (20).

6. Equipment according to one of the preceding claims, characterised in that the
deflecting roller unit (10) comprises a deflecting roller (11) which is arranged on an axle
(12) by means of roller bearings (13) and the axle (12) is incorporated in a U-shaped
carrier (14) and the U-shaped carrier (14) is connected with the tie bolt (20) by means of a
cylinder (18) and the tie bolt (20) is secured by means of a securing cotter pin (22).

7. Equipment according to one of the preceding claims, characterised in that the
centre axes (AZ) of several deflecting rollers (11) arranged on the cage or the
counterweight are arranged on a vertical plane (EK) or that the centre axes (AZ) of the



8. Method of nounting suspension nmeans in a lift installation, wherein a
cage (2) is connected with a counterweight (3) by neans of at |east two
support belts (6) via a driving or supporting roller unit (4) and the
connection of each support belt (6) with the cage (2) or wth the
counterwei ght (3) is effected by nmeans of a respective own deflecting roller
unit ( 10) IP4528 Epglrtransdation ¢fidgscngftion he suppot® belts (6) one end of each support
belt (6.2) is noved into the associated deflecting roller unit (10) and the

end of thedg&eemey folled $11()6ar8)arr (ge&QiH‘%?h@l pléries @&d, aSEG“zn'Emg Patdnel RYoR@ans

of a support belt end fastening (9) and the support belt (6) is let down in
the shaft, 2W@&8ei n each support belt (6) is drawn downwardly by neans of
t he wei ght of the own deflecting roller unit (10). 9. Method according to
claim8, characterised in that the cage &EZ is fixed in the region of an
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by means of the weight of the own deflecting roller unit (10).

9. Method according to claim 8, characterised in that the cage (2) is fixed in the region
of an uppermost stopping point and the roof of the cage (2) is used as a work platform for
mounting the support belt (6) and that the counterweight (3) is fixed in the region of its
lowermost travel position and the deflecting roller unit (10) is connected with the
counterweight (3).

10. Method for maintenance of suspension means in a lift installation, wherein at least
two support belts (6) connect a cage (2) with a counterweight (3) by way of a driving or
supporting roller unit (4), wherein the connection of each support belt (6) with the cage (2)
or with the counterweight (3) is effected by means of an own deflecting roller unit (10),
characterised in that for compensation for elongation of a support belt (6) the support belt
(6) is tightened or relaxed by means of the deflecting roller unit (10).



