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(54) Title: LIFT WITH BALANCING WEIGHT

(57) Abstract: The present invention refers to a configuration of the pulleys and ropes so as to obtain the cage suspension of the size
& ratio type at least equal to 1:2 or greater (1:4, 1:6, 1:8, etc) and the suspension of a balance weight always equal to 1:2 in size ratio,
& formed such that the path of the balance weight is equal to the path of the cage. The ropes going from the traction pulley towards
& (he balance weight pass between the pulleys placed on the cage and the pulleys placed in the lower portion of the shaft, such that
the portion of the size ratio not obtained between the balance weight and the upper portion of the shaft is realized between the cage
and the lower portion of the shaft, so as to equalize on the whole the size ratio between the cage and the upper portion of the shaft.
Advantageously, the invention can be provided with segmented dowelling of the pulley races and insertion undercut.
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LIFT WITH BALANCING WEIGHT

The present invention relates to systems for maximizing ‘the cage size in lift plants by
substituting the counterweight with a balance weigiit. |

During the disclosure reference will ihdifferently made to flat belts with stiffener
ropes, grooved belts with stiffener ropes and circular section ropes or more simply ropes, as
possible examples of suspension elongated ele.merits.

A problem to be solved, in drder to make 'ch"eaper and more effective the manufacture
of lifts, consists in compacting té the. maxir‘n'umv all the auxiliary apparatuses to be installed in
the lift shaft, even when lifts without machin.e room have to be m:.aniifac.t_ured. That is in order
to maximize the cage size, in a lift shaft srnali in -size, for alibwing a greater usable capacity,
especially when preexistent plants have io bg,re‘né_wed witi_i a lift shaft not .modifiable in width
and for allowing a better accessibility even for handiéeipped iJsers. In order to obtain that
result different elements can specifically modiﬁed; espec_iaily ihose having on plan a bulk in the
lift shaft. This problem is faced for a Iohg time ahd_ se\reraii solutions have just been supposed,
which actually present mariy con.tvraindi_catiobns.'x’ -

A method to.redure' the numbe.r ,Of thé"rop'eAs‘Wr‘zAa:‘pped around the pulleys and so the
thickness of the same puileys cqhsists in. i‘n(':r.easing the size ratio of the lift suspension, this
allowing to halve the rope number or even té‘réduce it further The increasing of the size ratio,
by the decreasing of ropie number, has tiie further avdvar_it'age,' as well as reducing the thickness
of the pulieys, around which the ropes aré _.Wrapped, pért.ic.iiiarly .the traction pulley, of
reducing also the size of the driving machinvev. This, m rr_iariy sitqations, vallows a great reduction
of the bulk being to advantage of the cage-sizé ihcreaisir_\g. The size increasing leads, under the
same power, to a speed increasing, due to Ies§ torque 'Qn'eéch_ pulley. This implies the need to

increase friction between ropes and pulleys. This‘furthe'r 'préblem, below _disciosed, can be
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solved by increasing the wrap ‘angle or suitabié.expedients relating dowe_lling of the pulley
races by an improved friction mater’iél.

It can be suggestéd to édopt fhe easiest solution to be realized for the application of
the traction load on the driven branch of the ropes, the branch of the rope not assigned to the
cage suspension, defining a fixed value of the tfadion load, by suitable weight, and/or similar
device with spring and/or motorized, or sifhilar. This solution could became even more
advantageous if a secondary deflecting 'pulley_ wbuld be applied, formed with races assuring
traction parameters similar to thg. Ones.o’f the tract..i.(_)'n'pulley,'.and_ the wrapping rope system,
that can be called ISW (Improved Single Wfa_p) disclosed iﬁ-é document of the same Applicant
filed concurrently with the present one consist.ing_in wra_ppihg the‘rop_es around the pulley into
a range of angles comprised éb;)uf-frOm 200°‘to 300°, so as to increase friction (which as
known is also prop‘ortiona‘l to the wrahping_ a'ngle‘_of .tﬁe rqp_é arpund the pulleys) and with
entry and exit of the ropes placed on thé»déﬂéct‘ing pulley; so as to-displace the motor and
cérresponding pulley in a hollow ;ccesSibIe 'fr_dm oufside or inside the lift shaft, with no bulks
in it. Similarly the known DW. (Double Wrép) \l;/répping .s;ystem or also the wrapping rope
system called.IDW (Improved Doﬁble W_rap), disélosed'iﬁ thé above mentioned Applicant’s
documeht, can be advantagééﬁsly appliéd, cqln.s"is.tbi'hg' in wrappmg fh‘e’ rdpes aroﬁnd the pulley
in a range of angles comprised about from 380"..'to‘_v510‘° 'éround the deflecting pulley and with
entry and exit of the ré)p_es ‘pl_ac'gd 'or'_l the'déﬂ.ectingjb:ull‘ey, so as to place the motor and
corresponding pulley inl a‘hollow accessfblé from _oqtsi'de o; ins:ide thg lift shaft, with no bulks
in it. | |

However the absence of the‘cour‘lterweigh.t and :seekin'g of the maximum reduction of
the weights héy require fri‘cti_o'n‘ barame_terg .hot aéhfévable even by the canfiguration called
ISW or IDW. In such case a com_promise can bé édvéniégeously be applied, between the

situation without any counterweight and the solution bélancing completély the ‘cage weight
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besides a percentage of the usefulv_ Iba_d, ie a balanéé ‘weight can bg ap_p'Iied.‘ The solution
herein proposed provides therefore the appliéafion of a balancé weight. fhe lift type proposed
is characterized by having the cage suspension of the size rétio type at [east equal to 1:2 (or
eventually greater: 1:4, 1:6, 1:8, etc) and. tAHe balance weight suspension always with a 1:2
ratio, realized such that the counterweight stroke is equal to the lift stroke.

Herein the size ratio is indiﬁated by a nofation rei’erring to the ratio between the speed
of the mass to be moved and the one of thevsuspension elongated‘ element, thus 1:2, 1:4, 1:6.
etc. |

It need to be clarified that in the .follo'wing‘disclosu‘re balance weight is referred not to
a counterweight, which bala.nc'es"th.e rﬁa_ass Qf.thé 'gage and a portion of the load moved by it,
buf a mass balancing only partiallybth'e'onl\./ cége mass,‘ this according also to the definition
present in the European Norms‘_fOr lifts EN 81-1 | |

In such manner, independently from the cégé Idad conditions, the unbalancing of the
plant is always able to as.éure th_e'éage déscg__hf.jThis ad‘v'anta.geous'ly réduc’es the need of
safety devices for | a uncontrolled cag‘év>rﬁovementv ‘during lifting. .fhis allows further
advantageously to use speed ‘cbntrol,de\./ic'es. of_ the p'lan’t less complex, since the torque

direction generated by unbalanted Io_ad is unique, _ther_éfore the driving or braking torque of

- the driving motor is giVen by the movement direcfi’bn','withoht‘_the unknown commonly due to

the cage load condition.

Another feature of the ,propose,d sblutidﬁ’ corﬁists in adopting for the balance weight a
size ratio equal to 1:2, equal o‘r lower fathér than theiqne adopted fbr the cage suspension.
This expedient has the additional .advvant'ag'e ‘tha't,'IUn'der the same friction conaitions of the
suspension elongated elements on btht.e tra_cfioﬁ pulley, the‘ balance weight size are further
contained, from about 30% up to »60%, as advéntagé ofa bettér use of the spaces inside the lift

shaft to obtain the maximum possible size of the cage. Moreover the displacement of the
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beams and pulleys in the top of the lift sﬁaft, contained in the space defined on plan by the
wall of the lift shaft and the adjacen.t cage .wall., él.llows.'the_cage'for lifting in the‘shaft'such that
the top of the cage stands over the lower edges of”thé' pulleys and/or beams, thus reducing
also the minimum free height 6f the lift shaft head, between the upper extreme plan level and
the same lift shaft ceiling. It is also possible tosplit the balance weight, realizing two units each
having half weight, even more easily and advantageously placeable in narrow free spaces at
the two cage sides. |

As illustrative and no_t‘ Iir_niting here_iﬁ thére is disclosed a rdpe path referring to one of
the multiple achievable solutions by using fhé objecf ot“ the invention.

The ropes starting from the traction pul!e.'yv towards the counterweight pass first
sufficient times among the pulleYs .placéd in the béttom’ 6f the shaft, such vthat the portion of
the size ratio eventually not réalized between the balanté weight and the upper portion of the
shaft can be realized between the cage and the. lower portion of the shaft, so as to equalize on
the whole the size ratio betvween, the cage and thg uppér pértion of the shaft.

The balance weight mass is to bé c.h‘,oserbi‘_‘s(vjcﬁ'.that the rope. ﬁressure on the pulleys
assures enough friction and mutual s_ﬁdeé éré preveﬁted'iﬁ eve_ry’léad _and use condition of the
cage, particularly in the fuIIv Ioad bra_king or é_ven ih di/erlbading.éonditions. Moreover the
balance weight mass‘can also be ch’osén‘so_as_to bartia"y compensate the cage weight, as
much as minimum the |.J.0\)ver consu'rn.pti'o'h, |s mtended és_ Well’as the pbwer to be installed for
driving the lift.

The details of the expedi‘en‘ts p}e.vious'ly‘_c‘iisclosed can be fou_rjd in the invention above
described, in some of the advantageous. cohﬁgurations. ‘ v

Not limiting emb'odimen.‘t.s- éf ‘the: p.reﬁent fnvention are shpwn in the annexed

drawings. In detail:
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Fig. 1 is a perspective view of an embodviment of the lift with a balance weight
according to the invention, with a cage suspension equal fo 1:4 and motor on the top over the
floor door,

Fig. 2 is a perspective view of a further-efnbodiment of the lift with a balance weight

5 according to the invention, with cage suspension _equal to 1:4 and cylindrical motor at the
bottom under the floor sill, :

Fig. 3 is a group view of a lift according to the invention with cage suspension equal to
1:4 and flat motor beside tﬁé top floor dléor.,

Fig. 4 is a group view of a lift accérdin_g to the invention with cage suspension equal to

10  1:4 and flat motor on the top~ of the shaft; - |

Fig.5is é group vieW ofa iift .a_écording' to fhé in'ver;tv_ion. WIfh cage suspension equal to
1:4 and cylindrical motdr at the bqttbm opp.(.isi:t:e_-td the flbor door,

Fig. 6 is a group view of a lift..accbrdihg' tb fhe invéntion with. cage suspension equal to
1:4 and splitting of the b_alanﬁe w.eigh»t, | |

15 Fig. 7 is a perspective view of doW'elIing :th _t.he pulley races and the groove shape
housing them object of the' p'resént inven.t‘_‘ion,A e

Fig. 8 is a group view of a lift aééording: to the invention with cage suspénsion equal to
1&4 and pulley on the cage top, | -

Fig. 9 is a group viéw ‘(.)f a Ifurt‘her‘sblutiofn :of l»ift' “accordi-ng.to- the invention, having

20  suspension equal to 1:2, and cage _s_t;sbtans'io'n. pulzleysf ﬁlaced, _c_ro'ssv:vise ’unde.r the cage floor,

Fig. 10 is a second grbup'\)iéw of Iiift shown in fig. 9, |

Fig. 11 is a group view of anothér;s_olutién of lift acéordiné t'o.the.invention, having
suspension equal to 1:2, cage guidé _@n the balance' Weight- side and cage suspension pulleys
place in the lowér portiqn" of t_Hé cag.e waII- oﬁ thg»s.i‘de_.where the »bala'n-ce weight stands. The

25  splitting of the cage suspension pulleys contributes in reducing cross bulks,
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Fig. 12 is é group vie_wb of é.f_u.rther vso_lutivon,of fift a.ccording to tﬁe im)ention, havfng
suspension equal to 1:2, cage suspénsioﬁ p'ulléys placed crosswise under cage floor and DW
{Double Wrap) type traction, | | |

Fig. 13 is a perspective view of an _embodirrient of a terminal element for fixing
grooved belts according to the present ‘in‘vention,

Fig. 14 is an exploded perspective vie;w‘ of the terminal element in figv. 13,

Fig.15 isa fqrther pérspective view of the terminal elementin ‘ﬁg.‘ 13, and

Fig. 16 is a perspective view of a’ détafl of‘the te.r.r.ninal elerAnentvin fig. 13.

Witﬁ ‘reference to fig. 1.' and 2 a mbtgr '1‘.is éhoWn, integral With a traétion pulley 2
connected to a portion 19 of a rope which a.1p'pl’ie.s the size rgtio betwéen a balance weight 14
and the upper portion of the shaft. The rope po‘rti.o'n 19 pa_ssés' to a deflecting pulley 3, placed
in a fixed position in respeét df thé bﬁilding. Cage Zi sli.dé_s‘.b‘etween two vertical guides 24.
The guiding device dfthe baiance wéig_ht 14 is nbf_illUsffate'd; T.he cage.side ropeis fixed at one
end to a point 11 of a crossbar 20, in turn fi*édvto the vbui_lding; over the éaée 21 of the lift
outside the cage projection, in an area comprised betweer'\ a cage side and the lift shaft
adjacent wéll, and af other end to a 'fixedv.pointb 22 ata su'spé_nsién cfossbar 23, placed at the
top of the lift shaft, on the side of the balancie_-We_ightj 14 Thé lift descent is realized bby

counterclockwise rotation of the tractio_h pulley 2 and of a deflecting pulley 3, placed on the fix

~ crossbar 20. A rope portion 18 adjusts the desceht and the lift of a ca'gev 21. The rope portion

18, in case of descenfof the lift 2.1.,‘ p’aSses on the pulléys 2 aﬁd 3.an;:l around the upper half of
a pulley 7 (placed under the cage), then around a p_uII’ey 25. N

The rope 18 therefore riges and fs Wrap";pédvaré;ﬁd‘ fhev'uppér half of a pulley 9, falls
down and is partially wrapbed_ around thé t.preIr h_alf-o_fé p.ullley 10, horizdntally passes under
the cage, is partially wrapped around the Iowér portidﬁ of a pulley 12 and rises again from it to

be finally fixed at a point 11 on the crossbar 20. . - L
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The rope portion wrapped around the right half of the pulley 2, has next a simple
wrapping around the pulley 3, falis downwards the pulley 5 and, once uﬁwound around the
lower half of this, rises again towards a pulley 15 .;nd is-Wrapped around it, passes horizontally
under the cage, is partially wrapped around the upper portion 6f a pulley 16, falls downwards
the pulley 8, around lower half of which is Wrappéd, to rise again towards a pulley 13, placed
at the lift shaft top. The r'op.e is then '\.Nrapped.arouhd.."ch.e up.pe_r',half of the pulley 13 and falls
downwards a suspension pulley 4 of the balance wéight 14, to riSe ag‘ain towards the upper
crossbar 23, on which a fixved‘ point 22 is fixed..

With reference to fig. 1 a mot‘df 1lis »shown, pléced at the top inside the lift shaft
outside the cage pr.ojection, over thé ‘ﬂoor'qoor,‘thev n.10t.'or‘1 is integral to a traction pulley 2
connected to a rope 18 being -Wrapped a‘I.o'n'g-'an érc ére‘atér than 180 degrees around the
deflecting pulley 3, placed on the fi*ing crqubar 20‘,_ivn turn fixed to the building over the lift
cage 21, outside thg cage -projé¢tion, m : ba‘m a:féa .cé‘r»np.r_ised between the cage vertical
projection and the adjacent:lift #haft w.a.Ilf. The cqgé 2:1v'$Iidé$ between vertic_al guides 24. The
balance weight guide device is not ghoWn. Th_e rbpe is fixed .at fh‘e cage side end to a point 11
of the crossbar 20 and at the other end to é ﬁxéd point 22, at a sﬁspensibn crossbar 23, placed
on the lift shaft top, at fhe side of the bal.e'z-n"ce. .weig".ht' 14The cage descent is obtained by
clockwise rotation ofAthe traction pulley 2 .énd._ defiectihg»puliey 3. The path of the pulley 18 is
as follows: from the'fixéd point 11 it faII§ tdward; ‘th"e _pulley. 12 placed under the cage, passes
horizontally in respect of the pulley 10, 'a_ro'u..nbd. 'v‘_vhiCh' is p‘a'rtia.IIy'Wrapped then rising towards
the pulley 9, p.l'aced at the lift sha_bft tbp_, is.m)féépéd around it éﬁd falls allga_ih‘ fowards the pulley
25 around which is partially wrapp_ed. From ;che_ bulley 2‘5 it passes-hdrizontally the pulley 7
from which it rises ‘ag.ain towards the pUiléy 3, ar.o.L'.md wh'i‘ch is wrapped for more than 180
degrees and it goes towards the pulley.v 2, .c.r.dssing the track coming from pulley 7.

Subsequently the rope is wrapped around t'he'pul_ley 2and it goes again towards the pulley 3,



10

15

20

WO 2008/117112 PCT/IB2007/004475

- by which it is deflected downwards, on the direction of the'pulley 5; the support of which is

anchored in the bottom of the shaft, from this ri.ses upwards the pulley 15, in the bottom of
the cage, from which it goes horizontally towards the pulley 16, which deflects it upwards in
the direction of the pulley 13, supported by the crossbar} 23 place'at the shaft top, in the
opposite side in respect of the one in lwhich the lifting machine stands.

From pulley 13 the ropes goes downwards to the suspension pulley 4 of the balance
weight 14, is wrapped around it and goes again upwards in the direction of the upper fixing
point 22, placed on the suspension crossbar 23, N '

With reference to flgure 2 there .is polnted outa .motor 1 fixed at the lower portion of
the lift shaft and partially projecting bunder th’e cage projectioni The traction pulley 2 is integral
with the motor 1.

The cage 21 slides between vertical '_guidesb 24 The g'uid'e device of the balance weight
14 is not shown. The cage side rope end |s fixed on a fixed point 11 of the crossbar 20 and the
other end on a fixed point 22 ata suspensmn crossbar 23, pIaced on-the lift shaft top, on the
side of the balance. welght 14. To the crossbar 23 there are ﬂxed the deflectlng pulieys 9 and
13, placed outside the cage projectioh, as well as the def_lecting pulley 3, fixed to the crossbar
20. The cage descent is obtained by clockw'ise. rotationfof the traction pulley 2 and deflecting
pulley 3. The rope path is simitar to the one descnbed in fgure 1, from which dlffers by the
track comprlsed between the pulley 7 and pulley 15, WhICh is above descrlbed

From pulley 7 the. rope goes upWards in the direction of the pulley 3, about which is

wrapped then falling in the dlrectlon of the tractlon puIIey 2 lS wrapped around thrs and goes

' again upwards in the dlrectlon ofthe pulley 15 pIaced in the bottom ofthe cage.

In figure 3 there is pomted out a flat motor 1 placed at the top floor door, in a area

adjacent the door and ‘acc_essuble outside the.llft shaft, such that the bulk of the motor 1 and



10

15

20

25

WO 2008/117112 PCT/IB2007/004475

traction pulley 2 thereto integra"y coupled is cqntained inside the‘ space comprised between
the horizontal cage projection towards the fl.oor door and the motor side sha'f't wall.

The suspension rope 18 is wrapped“aroﬁnd an arc greater than 180 degrees on the
deflecting pulley 3, placed on the fixing crossbar 20, fixed in turn to the building over lift cage
21, outside the cage projection, in an area comprised between a cage side and the .adjacent lift
shaft wall. | | | |

The remaining description, comprised the rope path, is idenfiéal to what disclosed in
the case illustrated in figure 1.

In figure 4 a there is shown a ﬂa_t motor_ 1 pfaced at the lift shaft top outside the cage
projection, in the area ;orﬁprised between the.v(.al;ticai cage prc‘>jec.ti.on and Ithe motor side lift
shaft wall, the motor 1 is integral with thé tractiqn bulley_’Z. .

The cage 21 sﬁdes between'yertical guides 24. Th(_e ‘g"u‘ide device of the balance weight
14 is not shown. The cage side rope énd-is fixéd'_f'o' a ffxéd point 1i of the crossbar 20 and the
other end té a fixed point 22,_ at_é suSpen;ioﬁ cir'béébar-ZE&[placed on the>lift sHaft top, on the
side of the balance weight 14. Tq the crossbar 23 there are fixed the .deﬂecting pulleys 9 and
13, placed outside the cage prOjectibn; Thé cage désce'ht is obtained by clockwise rotation of
the tractioh pulley 2 and the defléctfné pull_ey 3Therope bgfh_is similar to the one disclosed in
figure 1, from which differs in the track cohpfiséd bet;/veen the pulley 7 and the pulley 15, that
is above described. A |

From the pulley 7 the rope goes upwards in the direction of the traction pulley 2,

. around which is wrapped the fakin'g in the di_re'cti‘on:of_the f_)ulley 5, whose support is anchored

in the lower portion of the shaft, is wrapped around. the _sérhe and rises again towards the
pulley 15 which is placed in the lower portion of the cage. o
In figure 8 there is shown a ﬂatmotovr' 1 placed in the top of the lift shaft outside the

cage projection, in the area comprised between the cage vertical projection and the motor
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side lift shaft wall, the motor 1 is integral to a traction pulley 2. The configuration is similar to
the one illustrated in figure 4, except tHe fact ‘thatvthe"cage supporting pulléy are placed on the
top of the same. Even the rope path is similarl-to thé'one disclosed in figure 4.

In fig. 9 and 10 there is shown a lift in which the cage 164 supported by a structure 103
slides vertically along the guides 101,.cc.)nnected to a balance weight 105 by an elongated
connection element 106 fixed at its ends tq -fi);ed point»s, 110, on the cage side, and 11, on the
balance weight side. - o

The balance weight slides vertically along the guides 115,

The suspension of the cage and the b'alance weight is 1&2, with the elongated
connectjon element 106 starting from the cagé '_sidé fixing poiAn.t 110, falls vertically towards a
suspensibn pulley 109 placed in the bottom <;f t:he s.u.ppor.t.ing strﬁcture of the cage, is partially
wrapped around the pulley 109, passes btra__nsve‘r.sely undér the cagé up to the pulley 109a
placed §n the opposite side of thg éage, rises alrﬁo'.f,t vertica"y towards the traction pulley 108a
placed on the top of _the. ‘sha‘ft,' is wrappéd__afolﬁ}jd .‘tﬁ_eA_s‘ame» then falling again towards the
balance weight suspension 'pulley 107 on thvé;:ca'g;g.uil(‘:l:é on the. baiance weight side and is
fixed on the top of lift shaft 113.

The pulley 108 is integral with fhe Iift;'n'g‘mac'hine 114, placed oh the top at the head of
the lift shaft 113, and supportgd b;l the uppér.sdppé'rti_ﬁg structure 112.

In fig. 11 there |s pointed out a I'ift ‘in_j wh'fch‘t‘r.lie cage 164 sﬁpborted by a structure 103
slides vertically along the guides 111, cbrinetted _tb a balanceb' .we'ight 105 by an elongated
connection element 6 fixed at its énds vto'ﬁ‘>‘<ing épint 10, (I:)nvcagé.side, and 111, on balance
weight side. | |

The balance Weighf slides vg.ftiééliy‘aio'n_g' thé.guid'és 11'5_.'- '_

The suspension of the cage and the. balahce weight is 1:2, with the elongated

connection element 106 sta_rting from a cagé sidé» fixing poi‘nt 110, falls vertically towards the
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suspension pulley 109 placed in the lower part of the cage supporting structure, is wrapped
around the pulley 109, rises almost verticallyvtowards the traction pulley 108 placed in the top
of the lift shaft, is wrapped arouﬁd the same then falling again towards the balance weight
suspension pulley 107, is wrapped around the samé and st;arts again upwards to be fixed at‘the
support 111, placed on the upper su.pporting structure 112, Which Vlezvans on the guides and is
fixed on th.e upper portion of the lift shaff 11'_3.

The pulley 108 is integral with the lifting rﬁathihe 114, pla'ced on the top at the head of
the lift shaft 113, and suppqrted by the ubper supporting structure 112.

In fig. 11 there is pointed out a lift in wh‘ich the cage .104 supported by a structure 103
slides vertically along the guides 111, conneéted to a .ba.la.r.ice weight 105 by an elongated
connection element 6 fixed at its ends.to' ﬁxi_ng poi‘nt-s., 10, on cage side, and 111, on balance
weight side. | -

The balance weight slides vertically _aIéng guiAdes 115.> -

The suspension of the cage and b_alancve weight |512, with the elongated connection
element 106 starting. from cage side. fixing _p'oint :1_10,'v-fa|lbs vertically towards the suspension
pulley 109 placed in thé Io‘wer po.rtion.o.f the.c:aé.e supportmg strﬁ;turé, Is V\)_rv'apptved around the
pulley 109, rises almost vertically Itowar.ds .the tr'abc:tic‘).n.pulley 108 placed in the top of the
shaft, is wrapped around the same the fallfhg' -égairj toWards fhe balance wéight suspension
pulley 107, is wrapped ;round the same gnd starts agéjn u_pward§ to be fixed on the support
111',.pla_ced on the upper s;upporting stl;.ﬁctLVJvr_e 112, IWh'i.ch .Ieans on thé guides a‘nd. is fixed on
the top of the lift shaft 113.

The pulley 108 is integrél with the Iifﬁn'g machi'né 114, p_ﬁlaced on the top at the head of
the lift shaft 113, and supported by the upper. su‘.;:)_po_rt‘in_g _s_trﬁctpre 112. _

The elongated connectidn elemér‘wt:'s., whilé-,bassing :frorﬁ the pulley 109 to the pulley

108, rotates for a 90 deg.rees so as to couple "su_ita bly with both p_ulleys.
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In fig. 12 there is shown another version of iift of the same type illustrated in fig. 9 and
10, in the case in which the traction between the elongated connectioh eiement 106 and.the
traction pulley 108 is not s.ufficient‘to assure the right driving if the cage in any load condition.
In such case the double wrapping (Double W'rap) solution can be advantageously adopted, in
which a deflecting pulley 116 is added to the -frépt.ibn pulley 8, placed under the same and
slightly shifted towards the balance weight ‘side., s.uc.h that the path of the elongated
connectfon element 6 is devéldped as discldged in the ca.se“of fig. 109 and 110, excepted the
track between the pulley 108, the‘ pulley 107 and the’f:ixin‘g. point 1111, which is modified as
follows: | | o

The elongated element 106, onlce' wrapbejd around the pulley 108, is wrapped around
the pulley 116, returns towards '_(hg pulley»b:l08,b is_wrébped around it and passes again on the
pulley 116 from which it goes downwards in the .di.rec'_cioh of the balance Weight suspension
pulley 107. The suspension elongated elemeﬁ_t', qrice.wrappé_d around the pulley 107 then rises
almost vertically to bé fixed to the support iii, in fhe fix;hg point 111;

In fig. 7 there are sﬁow'n. a doWeiIing'_'arc 30.1.’o"f_ a pﬁlley 305, whose only a race is
herein shown for ease purpoge, sectioned and wi_thvt.he doWeHing arc 301, inserted in the
circular race 307, \&itﬁ un‘dercut. 306.' l\"/lor'eo'v.eﬁrA, "the. doWeIIing rpro_vides for a section with
lateral wings 302, aim of which is to prcl)vidé-vé ﬁrb;cectiOn a'n;i é _Iétei’al g‘u.ide.for the rope. The
possibility to manufact;Jre the pulléy dowellfng. by db\!;/enlljng arcs 301 separable one from
another allows an easier replaqement by segments, by'-'rotafing the pul!ey on which they are
installed around an arc sufﬁcien.tv.for an easy ki"éﬁla,cve.m‘eht, wifcﬁouf,removing the ropes in
order to replace the whole éirchlar dowel.v'1.'hi._s‘ is a great a.<.ivanfc:a.ge. in termé of comfort and
costs, considering the stop machine times and consequently .t.he dowel. maintenance. Once

worn by friction the dowel filleted bottom where preferably the rope leans, this contacts the
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race metal surface, but for a portion is still leant on the dowel tang inserted into the undercut

_306.

Still referring to fig. 7, the functidh of the undercut 306 is either to provide a assembly
and in-place holding system for the dowelling arcs" 301, or, in (;ase of wear of them, to assure a
certain friction between thg undercut 306 and the metallic ropes so as to allow for driving lift
for a short period, even though not assuring a rope, Iifé ';omparable vto,the one achievable in
presence of dowelling, due to the wear of the same by the contact with the undercut 306,
which provides enough friction for driving in éhort periods, due to the excessive consumption
of the ropes under these conditiéné.

When the cage and thé balance weight 'é're_ con‘nected and supported by a
longitudinally grooved belts, the beit ends _nv\>u_stb b(}ji fixe.d by a endbcage joint, either to the
balance weight, or to lift shéft. The ferhinal cqnnecti'on »elemeht of the belt must result so as
to assure, safely, the transfer of the whole load acfing on the game belt.

In the known manufacturihg modes th.'g be[t .is_vco‘mmohl_y fixed in a wedge-shaped
housing by a wedge interfacing with the s‘ame héusing.:’fhe'supp‘ortinl.g belt is placed between
the two surfaces 6f the Wedge-shéped housing and th.e Wé_dge drags and hold the belt, by
friction action, _into the wedge-shaped hdus_iﬁg. The s_u.fface's. of the wé_dge45haped housing and
the wedge are both ;mooth; witﬁ no grooves.

These types of terminal jﬁints-, "‘eith'er-félr, 'flét- b’élfs 6r'longitudinally .grooved belt§
present the drawback that the_ compres_sioﬁ load to be exerted.vby the wedge to assure enough
friction between the belt and _thé Wedge-sh‘aped "hoﬁsing, 50 as to transmit safely and with
reliability the plant supporting Id_ad to be exerted by th_g belt, is rather high and could, along
the time, lead to damage of the belt in tf_‘ne fixing 'ééne.’ o |

This particularly in case of grdbved‘belfs, which ébuld_';uffer strains due to continuous

pressure of the grooved portion agéinst_ flat su_rfa‘ce‘of the wedge-sh_aped housing.
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The use of the belt 404 with longitudinal grooves prevSents the possibility to realize a
terminal element 401 for fixing belt 404 able to use ad\)antageeusly the presence of the
grooves. As shown in ﬁg. 13, ihe grooves can be uéefully cpupled to a grooved surface 402
realized inside the wedge-shaped housing 406, ‘ovh which by friction the stress transfer must be
exerted between the belt 404 and the structure of the t'el;minal element 40i.

The greater friction being between the fwo grooved surfaces suitably interfaced, due
to the wedge effect of the samevgr.ooves, .allows 1flor'reduci,ng the average pfessure to be
exerted between the belt 404 and the terminal ele_m‘en.t.401 for trahsmitting safely and with
reliability the suspensidn force exerted by the'belt. 'fhis allostor adoptihg a greater angle for
the wedge 403 and the terminal ‘elefnent 401}[{ respect. ef the'.one necessary in the previous
solution, and reducfng sensi'bly the Ien‘_gfh of the cAo_up.lving zone between the belt 404 and the
terminal element 401. o |

In_ order to assure the maximum redqcti()n of the compreésiqn stress applied to the
belt 404 by the wedge 403, it is pbssible to ifllsert; at the ih_clined surface of the wedge and the
wedge-shaped housing, between ‘the belt 404 and the surface 406 of the wedge-shaped
housing which results without grooves, an mdependent track of belt 405 coupling to the
grooved surface of the track of the belt 408 wr_epping around the wedge 403.

This allows for ev_oidihg'tﬁat the ‘gireb\./ed surface ef the frack 408 of the belt is
compressed against a flat surface, avdiding the riskA of damagi‘ng the element_s of the groove.

At the zone i‘n which the;e‘ is fi*ed the"eu'pporAt.ing_ pbrﬁen of the grooved belt, the
upper surface of the.terminal elemerv\ft is prb;/ided with etie-rqd 407 being used to transfer the
stress of the belt to the fixing structure. |

The grooved surface 4QZ'formed inside the yslleld'ge-shaped housiné 406 can be integral

with the supportihg structure of‘the terminal element 401 or can be aiso constituted by an
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independent element 409 suitably placed. insid‘.e' »tﬁe wédgé—shaped housing and adequately
fixed to the structure of the terminal eler_nenf 401. " |

The fig. 14 and 15 show one éf-the preferred splutions, which consists in realizing an
independent grooved element 409, iIIustrated in fig, 16, wit_H two lateral tapered projections
410 which give it a open key-way wedge-s’hap'ed sha‘pe,:which couples to the wedge-shaped
shape inside the terminal element 401, lockiﬁg inside it by'veff.ect of th.e'force applied by the
belt 404 and the corresponding locking wedge 403.

This allows the grdove'd surface pf the,track_408 for avoiding to be compressed against
a flat suﬁace, avoiding the risk of damagfn’g grodVe é’leménts. :

At the zone wherein the supporting p6nfqn Qf .the'grooved belt is fixed, the upper
surface of the ferminal element is p.r'ovided‘witﬁ é tie-.rod‘ 407 being used to transfer the belt
stress to the fixing structure: | . -

The grooved surface ;102 formed 'ins_i'dbe thé Wédgéshaped houéing 406 can be integral
with the supporting structure of the termi'na'l_.element 401 o,r. can be also constituted by an
independent element 409_suitably placed iﬁsidé the wédgé—shaped. housing and adequately
fixed to the structure of the termihal ele‘m"e'nt 1-101.'  "

Fig. 14 and 15 sﬁow or;e of fhe_';.)_re'fgrr‘éd.'s.olutions", which consists in forming an
independent grooved elerrjer)t 409, iIIustrétéd in flg 16,_‘with;tyvo .taper_ed lateral projections
410 which give it a key-;/vay. Wédge-éhabed s'h'é.pé, éoaﬁling to fhe wedge-shaped shape inside
the terminal element 401, Iocking on tﬁe. sam'e _dljevto thé 'effec.t of t.he force applied on the
belt 404 and the correspoﬁding Ipckling wedge403 ’:' ' - |

To the skilled in the art itis cleér thaf- s‘u'<‘:h' solution is nof the only;p.ossible, but there
are other uncountable méthdds'fof ﬁxing .the' gfdové.d eleme_nt:,. ;uch as for example the use of
a grooved slab with an uppef 90 degréés projection,’ileéning‘ o’nté the terminal element and is

thereon held by using the fixing tie-rod 407 or other specific fixing element.
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The lift object of the present invention can advantageously present other features

object of further embodiments. They are_hereih:schema.tically listed as illustrative not limiting:

Balance weight path eqqal to the céée path‘

Rope configuration on pulley 3 of the vtype Improved Double Wrap (IDW) so
called by the double wrap th_ey have around the pulley, improving friction
Splitting of th.e balance weight at thé two sides of th.e lift in res.pect of the
entry door _ |

Cylindrical motor, that is having thick}ne_s‘s size grea‘ter than diameter size

Flat motor, with thickbness size quy_er than diameter size

Positioniﬁg,of the (I:ylin(vzllr'.i'cal ,mo_t'or'- at the top'oVér the floor door

Posifioning of fhe cy]_indriéél 'njctoi': at the' bottom opposite to the floor door
Positioning of the cylindrical mdtdr at the top opposite to the ﬂoof door
Positioning of the ﬂaf motor ét the tdp bési.dé fhe floor door

Positioning of thé flat mdtor.af tJ_hé b'bttc;m Beside .t__he floor door

Positioning 6f thé fla;t motor at fhe topii'.n'side.,the éhaft.

Positioning of the flat motor at the bottom inside the ;haft

PuIIeyS placed én the_;agé ceiling but nd_t Qnaer the floor of the same
Suspension sizé ra._ti-cs 6f thecage16 | | |

Susp‘ension siie ra.it‘io- of the cagé__1:8_

As mentioned, the cage sﬁspehsién elb‘ngatved el.emeht.s' can be ropes, flat belts

with stiffeniﬁg ropes or'grobved'belts with stifféning rdpes.
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CLAIMS

1. A lift for buildings, without machine room, ,hav.in‘g a traction pulley (1) with a
configuration of the pulleys and the suspehsion eléngéted 'ele'ments in the lift shaft so as to
achieve a suspension of the cage. (21) witha ratio at least equal to 1:4 ¢ haracterized by
the fact that the balance weight (14) of the cage (21), balancing only the cage side fixed
weights, das a size ratio lower in respect of the one adopted for thg suspension of the cage
(21) and the size ratio is split into two parts, one dleﬁned by a balance weight (14) with ratio
1:2 and the other realized vby a configuration of the develop of the .suspension elongated
elements going from the cage (21) éhd the Io_wef portio.n‘ of the shaft, so as to equalize on the
whole the size ratio between the cage (21) and the upper portion of the shaft.

2. The lift acco_rdin'g to élainj 1 comprising the fact that the path of the balance weight
(14) is equa.l fo the. path of the cage (21). . | |

3. The lift according to claims 1 Of, 2 With Ir_nproved. Single Wrap (ISW) traction,
consisting in the rope wrapping around the puiléy in an var-lgle' range cbmbrised about 200° and

300°, so as to increase friction, which, as known, is élso proportional to the rope wrapping

.angle around the pulleys, and with entry and exit of the.fopes plac'ed'on the deflecting pulley,

so as to place the motor and corresponding pul|ey into a ni‘c'he a.ccessible. either from outside
or inside the lift shaft, with no bulks in it. o | |

4. The lift accordihg’ to déims_- 1 '_o:r 2 wnth .Im_prOVed‘ Double Wrap (IDW) traction
consisting in the rope wra‘;.)p_i.ng ar_oﬁnd ihe ;.)'ull,ey‘ |n a'nl'é'nglé rémge compriéed‘about 380° and
510° around the deflecting pulley and With éﬁtry and exit of the rbpes placed on the deflecting
pulley, so as to place the motor an'_d c_or_r'és'ééndfng p‘u'llle‘y »iri_to a niche accessible from outside
or inside the lift shaft, with no bulks in it.

5. The lift according to any of the‘clévims-;l t‘o. 4 wi-t‘h ‘spvlit of the balance weight (14) at

the sides of the cage (21).
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6. The lift according to any of the ,preceaing claims, whel;ein a cylindrical motor (1) is
placed at the bottom under the floor sill.
7. The lift according to a‘n'y 'of'the ‘preceding claims, Whergin a cylindrical motor (1) is
placed at the top over the floor door.
5 8. The lift according to any. of thev‘preceding‘ clairr;s, wherein a cylindrical motor (1) is
placed at the bottom opposite to the floor doorl.. '
9. The lift according to any of the précéding claifnS, wherein a cylindrical motor (1) is
placed at the top opposite to the floor door.
10. The lift according to any of thé pre.ce'ding_c.léims,'wherein-a flat motor (1) is placed at
10  the top beside the floor door. |
11. The lift according to any of thg‘precedihg claims, wherein a flat motor (1) is placed at
the bottom beside the floor door.
12. The lift accarding to any of tﬁé pr‘e‘:cedvi"n'g: c'lé'ir'r;s','..vv‘hé-rejﬁ a fllatimo.tor (1) is placed at
the top inside the lift s;haft. .
15 13. The lift acco_rding to any ofthe préé_eding clalms wherein a flat mptor (1) is placed at
the bottom inside the lift shaft.
14. The lift according to any bf»'.the p:r'ece’dir;g"n'c'laims,:,whe_réin_the cage size pulleys are
placed over the cage' ceiling. | | |
15. The lift according to. ény of the ‘p'receding Aqlaims with size lratio of the cage
20  suspension equal to 1A:6. R
16. The lift according’ to".-a‘n.y of :the" precedmg claims .WE'th'VFSijze ratio of the cage.
suspension equal to 1:8. N
17. A lift for buiidings, ,Without ma;hine room, ha\(iﬁg é tr'actvion- pulley (2) with a
configuration of the puﬁeys and sus.,pensidn' elongated el_emeﬁt in the lift shaft so as to achieve

25  asuspension of a cage (4) with a size ratio at Ieéét_ equalto 1:2, characterized by the
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fact that itis provided with balance weight (5) having a suspension with a size ratio always
equal to 1:2. | o

18. The lift according to any of the preceding cIairns, wherein the pulley dowelling is
executed by dowelling arcs (301) \rt/ith lateral wings (302) separate one from another and
inserted in a circular race (307) of the pullieys with u‘ndercut (306).

19. The lift according to .any of the claims >1vto'17v.and>a suspension elongated'element
constituted by a flat belt with stiffen ropes.

20. The lift according tov any of the claims 1 to t7 and a suspension elongated element
constituted by a grooved belt with stiffen ropes.

21. The lift according to any of the cIairhs 1 to 18 and a suspension elongated element
constituted by ropes. | |

22. The lift ‘without ntachihe room ‘according to any_ of the claims 18, 19, 20 and 21
comprising the motor (1), integral with a tracti‘on pzu.lll'ey (2) connected to a portion of the
suspension elongate elem.'ent'appl‘ying."a size ‘ratio" betWeen’ the balance 'bwei.ght (14) and the
upper portion of the shaft the portlon (19) of suspensron .elongate element passes to a °
deflecting pulley (3), placed in a fixed position m respect of the building; the cage (21) slldes
among vertical guides (21); the cage side suspension elo'ngated element is fixed at one end on
a point (11) of a crossbar (20), flxed in turn to the gurde and the bulldmg over the cage (21),
and at the other end to a fixed point (22) at a suspensron crossbar (23) place at the top in the
lift shaft on the balance weight side' a portion (18) of. the suspensron.elongated element
applying the size ratio between the upper lift shaft and the cage (21) passes on the pulley (2, 3)
and around the lower- half of a pulley’ (7) placed under the cage (21) then around a pulley (25);
the suspension elongated element (18) then rlses and is wrapped around the upper half of a
pulley (9), falls and is partially _wrapped around the lower half of a _pulley (10), passes

harizontally under the cage (21) is partially wrapped around the lower section of a pulley (12)
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and rises again from it in order to be subseqUentIy fixed ;at t.he point (11) on the crossbar (20);
the portion of th.e suspension elongaite element ha_ving been wrapped arodﬁd the right half of
the pulley (2), has then a sfmple wrap (Impr:o,ved anéle'Wrap, ISW) around the pulley (3), falls
towards the pulley {5) and, once been unwound around the lower half thereof, rises again and
is wrapped around a pulley (15), pasgesl horizontally uhder the cage, is partially wrapped

around the upper section of a pulley (16), falls towards the pulley (8), around the lower

- portion of which is Wfapped, then rising again t_oWa_fds a pulley (13), placed on the top of the

lift shaft; the suspensiqn elongated element 'is wrapp-e.d then around the upper half of the
pulley (13) and falls towards é suspension pulley (4) of the balance weight (14), the rising again
towards the upper crossbaf ('23), to which is fixed ata fi*_ed point (22).

23. The lift without machine l;oom acco'rdih'g' _to ény of the‘claims 18, 20, 21 wherein a
cage (104), supported by a structﬁre (103), glidéé _v‘ertic:ally a]oﬁg guides (101), connected to a
balance weight (105)-by a pair of conn_e'ctio.n elongatéd elements (106), each fixed at ends to
the fixing points (110}, on fhe ‘ca'g-e side, a-nd (111), on tﬁé balance weight side, the balance
weight sliding vertically along the guides_(1155; the ﬁaéé énd balance we'ight suspension being
double, each of 1:2 type, with each, connectibnﬂeléngatéd eIement t106) starting from the cage
side fixing point (110}, faIIs. vertic_ally _towarqs'_a ;usﬁens_ion pul'iey (109a) blaced in the lower
portion of the cage supporting siructur’e,_ pl)assesv t'ranéV‘eréer ‘under tﬁe caée up to the pulley
(109) placed at the oppégite’ side of the cage, ris¢_s agéjn alnjost vertically towards-the traction
pulley (108) placed in the top of thé sh_alft',‘fis '.\>Nraﬁpped aro.u'nd the same then falling again
towards the balance weight suspension puliey (;167)," is .wvra;.)b‘ed éround the same and starts
again to be fixed on the support (A111),‘ vplace.t‘i at the u.ppe:r sppporting structure (118), leaning
on the balance weight guides; on the balance_'wgfght Side_cage guides and is fixed to the top_

portion of the lift shaft (113), each pulley (108) being"i”ntegral of the' lifting machine (114),
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placed on the top at thé heéa of the lift shaft (113), a:nd supported by the upper supporting
structure (112).

24. The lift without machine room according tb_one of the claims 18, 20 e 21 wherein a
cage (104) supported by a structu_re (103) slides v'ei't'ically*along the guides (101), connected to
a balance weight (105) by a pair of connection eloﬁgéted elements (106), each fixed at the
ends to a fixing points (110), on the cage side, and ('111)'. on the balance weight side, the
balance weight sliding vertically along the guides (115), t_he' cagé and balance weight
suspension being double, ealch of tf;e. 1:2 type, with é.a.ch cbnnec_tion élongated element (106)
starting from the cage side fixing point (1i0), falls verticaily towards the suspension pulley
(109) placed in the lower portion of the cage supporting strﬁcture‘, is wr‘apped around the
pulley (109}, rises"again almost vertically toWérds the tractfon pulley (108), placed in the top of
the shaft, is wrapped arou'_nd,thé same the falling agéih'té\%vards the balance weiéht suspension
pulley (107), is wrapped around the sam_e;ahd'go.es agéin upwards for being fixed to the
support (111), placed on the upper supporting _Sfructure_ (1i2), ieaﬁi}ng on the guides and is
fixed to the top of the-lift shaft'(113), each pulléy '(108)‘ b>eing integ’ral> with the lifting machine

(114), place on the top 'at‘the' head of the lift ‘Shaft‘ (113), and supported by the upper

supporting structure (112), each connection elongated element (106), during passing between

the pulley (109) and the pulley (108),.rotat_ir_1g for 90°.s0 és_to Eouple Shitably to both the
pulleys. o |

25. The lift without machine room ac_;.otrdi_n'gj,to 6ne pf the claims 20, 21 in which a cage
(104), supported by a str:ucture (103),-sli‘des'.v'efti_'c.al‘ly '.;‘albhé .guideis (101), connected to a
balance weight (105) by a bair of connéction élonéafed e.leme'nté (106), each fixed at the ends
to the fixing points (110), on th_e.ca_ge side, ;-ﬁd:(lll),_'oh triie balance weight side, the balance
weight sliding vertically along the guides (115); t_h_e c_ég_e and bal‘ance wéight suspension being

double, each of 1:2 type, and the traction is obta'inéd by the double wrap DW (Double Wrap)
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solution, in which to each traction pu-lley: (108)4 a _deﬂecting pulley {117) is added; each
connection elongated element (106) starts from the lcage side fi*ihg potnt (1A10), falls vertically
towards a suspension pulley (109a) placed in the lower .portioh of the cage supporting
structure, is partially wrapped around the pulley (109a), passes transversely under the cage up
to the pulley (109) placed on the opposite sude of the: cage rises almost vertlcally towards the
traction puIIey (108) placed in the top of the shaf‘t is wrapped around the pulley (117), returns
to the pulley (108), is wrapped around it and passes again on the pulley (117) from which it
goes downwards in the direction of the balance welgh suspensuon pulley (107) the suspension
elongated element, after having_been wrapped around the pulley (107) rises again almost
vertically to be fixed to the support (111), placed 'ovn..the dpper suppo_rting sttucture (112),
leaning on the balance weight guides, o‘nthe cage guide on the balance weight side and is
fixed to the top of the lift shaft ('1‘13.), each pulley (108_) being integral with the lifting machine -
(114), placed on the top at the head of the _Iiftt shaft {(113), and supported by the upper
supporting structure ‘(112).> | |

26. A terminal element (401) for flxmg t_he greoved Iaelt‘ (404) for lift suspension,
constituted by an hollow metalltc st'ructuralfel'em*'eht (40'1‘) with prefixed angle wedge-shaped
housing (406) in which the grooved belt (404) IS erd by two S|des of a locking wedge (403)
with an angle equal to the one of the wedge shaped housmg (406) engaging the belt (404) in
the wedge-shaped housmg, characterlzed by the fact that the inner surface of
the wedge-shaped housing (406), on the side*ir_\ WhiCh the track of the belt (404) supporting
load is displaced; has groovee (402) thterfacing to' the g.rlooves. on the belt (404).

27. The terminal element (401) as cIalmed in clalm 26 partlcularly hawné the grooved
surface (402) inside the wedge- shaped housmg is a part of an mdependent element (409)

formed by a slab, with grooved surface (402;)_ inside the perpendlcular expansions (410} wedge-
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shaped, coupling with the wedge-shaped housing (406) of the fixing terminal element (401)
and it is held in place due to the effect of the load a.ctirlxg'in the grooved belt (404).

* . 28. The terminal element as claimed -i'nlc_laims'26 and 27 characterized by the
fact that an independent track (40‘5) of the gréoved' belt is inserted between the sloped
surface of the wedge-shaped housing (406) e'l'nd the grooved surface of the belt (404) wrapped

around the locking wedge (403).
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