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when the winding of one of the cables on its drumis irregular and causes

10 Such hoists, particularly those comprising a twin winding organ,
traction drums or traction sheaves where each of said organs carries its
own cable, find numerous applications. Particularly in certain configurations
they are employed for lifts or more specifically for gondolas engaged in the
cleaning and/or upkeep of the facades of high-rise buildings. Such a

15 gondola usually is held by four cables, a first pair of cables being arranged
at a first short side of the gondola and the second pair of cables being
arranged at the second short side of the gondola. Each pair of cables is
wound/unwound from a hoist equipped with two drums, with each hoist
having its own motor that is controlled independently of the other motor.

20 Thus, the speed of winding/unwinding of each hoist is so adjusted by known
mechanical, electric, or electronic means that each pair of cables is
unwound or wound with‘ the same speed and the gondola will remain
horizontal. For the two cables of a given pair, to the contrary, since their
winding or unwinding speed is controlled by a single hoist or by just one

25 motor, said means cannot be employed to preserve their balance. An
unbalance between the two cables of a pair may arise, for instance, when
the winding of one of the cables on its drum is irregular and causes
subsequent windings to be wound with a larger diameter than that of the
windings of the other cable. In this case the cable being wound up on a

30 larger diameter will tend to assume the full traction force, which may lead to
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ei?her of t ek fakdhe Misrkers ridingthds ggndolaot her neans, the two cables are
attached to the two ends of a spreader while the center of this spreader
I's hinged to the suspension beam or to the gondola. This device wll not

he dr gwback nentioned earlier, but now t h_e diff_erence in
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Wi t geg”gp@ﬁ% ishga‘(%rs Cht Bafievies mian gendangerous in the instance of rupture of

one of the cables, since the other cable then becomes free, and the gondola is
no longer held by either of the two cables.

10 - According to other means, the two cables are attached to the two ends of
a spreader while the center of this spreader is hinged to the suspension beam
or to the gondola. This device will not encounter the drawback mentioned
earlier, but now the difference in lengths that can be admitted between the two
cables is limited by the length of the spreader.

15 in the two means described above, the balancing device — sheave spider
or center of the spreader — is attached to the gondola or suspension beam in a

single point, which in the final analysis is detrimental to the gondola’s balance.

FR-A-2 183 594 describes a device with differential for a crane lifting hoist.
Using this device the operator controls sequentially rather than simultaneously
20 a liting operation and a mast telescoping operation. There is no indication

anywhere in this document that the device permits a simultaneous actuation of
both drums.

WO 88/05999 describes a differential device allowing the forces on two
traction cables of a traw! to be balanced. This document explicitly describes
25 that the operations of launching of the trawl as well as those of hauling it in do
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| aunching of the trawl as well as those2®f hauling it in do WD 01/38217 14
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thar{ waﬁ aﬂow the drawgacks mentioned earlier to be avoided. -

It is a further objective of the invention to-propose a hoist that is intended
for at least one pair of traction cables and is fitted with at least one force

balancing device that is capable of ensuring at all times the safety of the
10 object suspended on the cables.
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The below description describes several embodiments of a device
according to the invention, and should be read in conjunction with the
10 attached drawing comprising the figures where

Figure 1 is an elevation of part of an installation for facade cleaning,

Figure 2 is an end view of part of the installation of the preceding
figure,

Figure 3 is a view in longitudinal section of a first embodiment of a
15 balancing device according to the invention,

Figure 4 is a partly sectioned front view of the device of the preceding
figure,

Figure 5 is a view in longitudinal section of a second embodiment of a
balancing device according to the invention,

20 Figure 6 is a partly sectioned front view of the device of the preceding
figure, and




5 installation 2 for cleaning/upkeep of the facade 10 conprising a gondola
suspended froma first pair of cables 21 and a second pai gg4 ?
era

pport beans 23 and 24 fixed on a frame 25 that pre
can m‘ﬂoéﬁ%?iﬁ roof 11 so that the#gondola 20 will b GNCH 0800556 h aII
of the facade 10. 10 15 20 The gondola 20 that is shown here conprises
nore particularly two end faces 20A and 20B each carrying a hoist 3

al'owi ng the gondola 20 to be raised or |owered along the facade 10. The
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e: (raitrl c rmtorcﬁlgﬁ ?§§ %%@mg%fergsaen@{onﬁtb@opemomf pamtof 32 and 33

nmounted co 20A, while the second hoi st conprises a
second not g?é‘g%ébfaggggﬁg\@lgdeuction gear 35, and two further drunms 36 and

37 nmounted coaxially at the wall 20B. The two drums 32 and 33 of the first
hoi st each take one cable 210 or 211, respectively, of the first pair of

cabl es 21 whil antFﬁurbw ﬁﬁﬁdlﬁso&@h%% bﬁlﬁfl??%ﬂ'naéf_ﬁel‘ﬁ?gl fag «.Iitgga%%dor 221,
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sel ected for tpﬁg druns, thedondola may al so conp r|s two additiohal units

shown scheffili t¥Q SUPPaRt beam; 5@@%4@&6@@@@%0?6 perthatr prieferablyecarf nore of
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fagade 10.

10 The gondola 20 that is shown here comprises more particularly two
end faces 20A and 20B each carrying a hoist 3 allowing the gondola 20 to
be raised or lowered along the facade 10. The first hoist 3 comprises more
particularly a first motor 30, preferably an electric motor, a first reduction
gear 31, as well as two drums 32 and 33 mounted coaxially at the wall 20A,

15 while the second hoist comprises a second motor 34, a second reduction
gear 35, and two further drums 36 and 37 mounted coaxially at the wall
20B. The two drums 32 and 33 of the first hoist each take one cable 210 or
211, respectively, of the first pair of cables 21 while the two drums 36 and
37 each take one cable 220 or 221, respectively, of the second pair of

20 cables 22. The free ends of cables 210 and 211 of the first pair 21 are
attached to the beam 23, preferably detachably, while the free ends of
cables 220 and 221 are attached in like manner to the beam 24.

A control unit 38 supplies and controls each of the motors 30 and 34,

Optionally and depending on the configuration that is selected for the

25 drums, the gondola may also comprise two additional units shown
schematically at 39 which are suitable for performing one of more of the

following functions: changeover of the cables 210, 211 ‘and 220, 221
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represented in the figures, to a plane parallel to said axis, in the
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ment i oned n@9nfigsatiaro whetmbahemnceable tpair | Gadarrdhgéd | mmronabq:tmn t he
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rol R or aanwguémboeilm@ﬂaﬁeth@@@uaothhﬁaﬁIlzc;arrbi\f%a%%en@a' iR thE fughFe%hto or to
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10 more detail here.

An irregular winding of one or several of the above cables on one or
several of the drums mentioned may lead to an unbalance in the load
distribution between the cables 210 and 211 or 220 and 221 , or to an
unbalance of the gondola 20 that corresponds to an angular slippage about

15 the longitudinal axis of roll R or an angular slippage about the transverse
axis of pitch T, or to a combination of these two slippages.

In the embodiment represented, slippage about the axis T when
present can be compensated by acting on the relative speeds of the two
motors 30 and 34, either by an organ for automatic detection of said

20 slippage or manually via the control unit 38.

Since the two drums 32 and 33 of the first hoist or the two drums 36
and 37 of the second hoist are controlled by a single motor 30 or 34,

respectively, it is not possible to compensate slippage about the axis R by
the means just mentioned.

25 It is proposed to this effect according to the invention to instal a
mechanical balancing device between the two drums, 32 and 33 or 38 and
37, respectively, of each hoist.
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the nmeans just nmentioned. 25 It is proposed to this effect accor
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device consists of a nmechanical differential reduction gear with three
axles, as for instance the planetary gears 4 as shown in Figures 3 and 4.
The device 4 conprises an input shaft 40 that is driven directly by the
notor 30 or 34 or b|y.the 5 reduction gear 31 or 35, as_needeo!. A sun gear
41 is solidly n‘gﬁ?ﬂ dngpote 3 st emahadiment, dhe Qﬁiaw?ﬁrctavttqel auﬁslﬁtgeaf_rtam?m
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36 that is planetary gears #Htamghowm dh &iguwses 3karhd ofhd h@vﬂ@éalﬂ.?émﬁﬁé’(]éssaﬁ 1 S
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i e reSeveraltpdanet 42¢a ecanrdneshdritewsthype 33 or 37
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' - bl dr
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the two druns,
shaft 40. Flange 44 carries the drum 33 or 37.

Looking at Figure 4 and assuming that the shaft 40 or sun gear 41

turns clockwise, while blocking the drum 32 or 36 or the race 43,

resbectively, one can see that the flange 44 that carries the drum 33 or 37

15 also turns clockwise. If to the contrary one blocks the drum 33 or 37 or the

flange 44, respectively, one can 'see that the drum 32 or 36 turns

counterclockwise while the shaft 40 turns clockwise. Thus, in order to obtain

a simultaneous ascending or descending motion of the gondola according

to the direction of rotation of the shaft, it will be necessary that the two

20 cables of one pair be wound up in opposite directions onto the two drums,
as seen in Figure 4.

The balancing device 4 for the traction forces functions as follows, in
the situation where the two cables of one pair exert the same traction force
on the two drums or identical torques are exerted, respectively, the two

25 drums are rotated in opposite directions when the shaft 40 is rotated, ahd
thus cause the gondola to ascend or descend, depending on the direction
of rotation of shaft 40. In a situation where one of the cables is wound up
with a diameter that is different from that of the other cable, which causes
the force exerted on one of the cables to be more important than that

30 exerted on the other cable, then the drum holding the more highly taut cable



as seen in Figure 4. The bal ancing device 4 for the traction forces
functions as follows, in the situation where the tvvg cabl els ?&mﬂng
exert raction force on the two drunms or identical torques are
exertewsrﬁzg;gg&%l vely, the two 25 drdns are rotated i n Eph6IHAA0QHT6ect i ons
when the shaft 40 is rotated, and thus cause the gondola to ascend or
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ot her drum €ablesare aoee mmelelssehmitynﬂémCthe in forces is nade up and the
forces exerted on the two cables are once nore essentially identical. 5 .
10 15 20 25 One thus has a differential balancing device between the two
druns which acts so that, when one cable is nore highly taut than the
other, the torgoe tvedess @ﬁfﬁrﬁ@tlajrttﬁirarmgngMw:oeahetmhlmecmemmile race

I e ceh econe a . fi o f the device,
?Luﬁfs :Inlgovm ﬁﬂCﬂ e osiogtgtrape‘,?h%i#we P hie T e q%@t %Pltgﬁs‘)ﬂf’q’fet%J acent
drumto rrakterqume aéutedcbﬁ s enga by tmgrtaup&ab@Océl?éefsefh h&f fibfhge drive
shaft is drl%en or Through this device the two cables of a pair of

cabl es are BHASSHY Wa*;@ d%ﬁjt@@ecpmeéésﬁé@ﬂl poiniyof thendedee, thuacttioming or ces,
even i f thethenafds efind il AAdd¥or race, as well as the adjacent drum to make up

this difference in tension, no matter whether the drive shaft is driven or not.
. 10 Through this device the two cables of a pair of cables are thus always

subject to essentially identical traction forces, even if the speeds of rotation
of the two drums are not identical.

Design versions of this device that differ from the one just described

can be envisaged. For instance, the size ratios of the different gear wheels

15 that are present may be different from what has been described or
represented, just like known design variations of triaxial planet reduction

gears, for instance, a number of planetary gears that is different from the

number shown here, or another way of meshing of the gear wheels.

A second embodiment of a balancing device according to the invention

20 is represented in Figures 5 and 6. This device, which is again a mechanical
differential reduction gear with three axles, essentially corresponds to a

trochoidal (cycloidal) reduction gear such as that known by the name of

‘Cyclo” (registered trade mark), a specific embodiment of which is
described in EP 0 291 052.

25 This device 5 comprises an input shaft 50 that, like the shaft 40 of the
preceding device, comes directly from the drive motor or from an
intermediate reduction geér. The shaft 50 comprises an eccentric
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of the two druns are not identical. Design versions of this device
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size ragtio he different gear wheels that are present may be
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variations of triaxial planet reduction gears, for instance, a nu
planetary gears that is different fromthe nunber shown here, or another
way of meshing of the gear wheels. A second enbodi nent of a bal anci ng
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gngrgersgse ’ sqe t he shaft 40 of the preceding

' haft 50 that, Iik A
devi ce, coﬁggé gﬁ%llgj:tgeﬁ'los PRYM SH aﬁ‘?!éﬂe widedal deethr 841 af whichea randiciiice 38217
redict | on \Jentbodinens il bo Y3EANRY rb SRRl GGR BRI, ¢ Wi 200 R, 01
8 PCT/ CHO0010Q576 cyclindrical bearing surface at” I's"f1xe e
shaft. The ©EEERHIAT Boraseaal ieguiarlyfspaced alsresa etaraster itsatrio cabkiantothea

| Lndri cal 520, or equival ent
means for r oParacboteodPand 1o Y ledth 24, PEdeies Brduinan: Soswrisekt er nal

teeth 521 olnvhiteinahraqess inith MtarBOGFBE0 Wiiihibs 208 iPetbbaingk Gat er
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detail bel ow agp\é&%lﬁj@as, a plurality of circular bores regufarly

spaced_al ond"haiPefefercrbes Delgwe gadiveich in phe engagesalitthireeteBt9sand to the
nrernal o) Meears ighdd §€Z%ff rolY RlYkssd oRdhe Shifia0 ahd sUBeotRACr | bed
bel ow, and whirglity iaf ppatrodinggade$40] thch e th&ftddbrRRbonding to a bore 522
of the wheel 52. It can be seen in the figure that the bores 522 have a larger
diameter than the rods 540; this device of bores and rods actualiy serves to
transpose the eccentric rotary motion of the wheel 52 to a concentric rotary
15 motion of the flange 54 about the shaft 50. To this effect the diameter of a
bore 522 is equal to the diameter of a rod 540 plus the amount of
eccentricity of the wheel 52. One may have one or more sets of bores and
rods for the transmission of this motion, and it is also feasible that one or
several bores are arranged on the flange 54 while the corresponding rod or
20 rods ére attached to the wheel 52. The external race carries the drum 32 or
36 which holds the ‘cable 210 or 220, respectively, while the flange 54
carries the drum 33 or 37 which holds the cable 211 or 221, respectively.

Figure 7 shows a preferred embodiment of part of the device just

described, showing the engagement of wheel 52 in the race 53. The race

25 53 has a plurality of semicylindrical bearings 531 each holding a roller 532
freely turning in said bearing 531. In the example represented, the race 53

comprises twenty bearings 531 and as many rollers 532. The eccentric

wheel 32 has a plurality of semicylindrical bearings 523 on its periphery, the

number of said cylindrical bearings here being one less than that of the

30 roflers 532. One will thus understand that, when the race 53 is blocked, one

has one revolution of the eccentric wheel 52 for any nineteen revolutions of




10 of the wheel 52. A flange 54 is freely pivoted on the shaft 50 and
supports a pI urality of protruding rods 540, each of them coqﬁqﬂgq%d]g to
a bore %20 tJhe wheel 52. It can be seen in the figure that the bores
522 hav‘g ¥ 2der di aneter than the% ods 540; this devPCE#/CHOb/008T and
rods actually serves to transpose the eccentric rotary notion of the wheel
52 to a concentric rotary 15 notion of the flange 54 about the shaft 50. To
this effect the di arreter of a bore 522 is equal to the dianeter of a rod
540 plus th t eccentricity of the wheel 52. One may have one or
nmore sets o?h%ggég %Oor PB%§9V@Jﬂtl@fh@ftth§rf§mg§s‘54)mrodf thisi drusmpt3izopr 32nd it is

he fl ange 54
i T the corPEamed 9Tty S0ongak Ay @ ol B 56 Wineqbiebkda. ~he
external radhe fange &8t bhmeildunt% o 373%rvwhieakhé 5is rggge&pa@]ye tgjtﬁ gOr 220,
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respecti vel le t flane54 carrlesthe drum 33 ho
t hepcabl e 2%9”%? 2??8% Qutiofisyefy tbe'fa%éﬁ/s)ra?frih@fdﬂumeiﬂ onB6di nent

f wheel 52
of part of shepsiead BY thiyFhce, d@§ SRR, 16 6 ! o _

in ?he race 5§p The ?ace 25 '53 ﬁ%s agB ur |ty op ﬁggg§%%ﬂ$9cal beari ngs
531 each holding a roller 532 freely turning in said bearing 531. In the
exanpl e represented, the race 53 conprises twenty bearings 531 and as nany

rol lers 532. The Bceentadvantadieedt 32 dWe%eﬁnéal %@hgﬂa& %al%‘f&?&gyhg\’é}g | cal

523 on ts periphery, the nmber of sai I ngs
Eg?(rel lr)]g;sng Sﬁ%orﬂii@s Olto %g@md @mbpﬁénaﬁt desdribed, 533 th@rpéamtbfy teuse

| ut f
ne. cocont r o uhih okt 8 Bodhert dReRFES néf fierap ofpoervs zidae vo

1/:38217 9 BITHCUONDOBdE] bhthesiale st [0BisPdy 18K U6 Bt nLlifintd ange 54
0 f the drum.33 or 2@5 Rported by th ' r¥r daTror one reéev &fm%lon of

hi0shaft 5BOSSREn Wilhod tiRghoidiad balaimejag SdB\dcetmEOddmm 88 this 3&comd t he
wheel 52, remBeaihdR i ohf difleing a speed reduction gear 31 or 35 between the

motor and the input shaft 50 of the balancing device.

Different design variants of a differential trochoidal balancing device

can be envisaged; for instance, one can have a difference between the

15 number of rollers 532 and the number of bearings 523 on the wheel 52 that
is larger than one, for instance two or three. Likewise, the external teeth

521 of the wheel 52 and the internal teeth 530 of the race 53 may differ

from those described here, that is, one may have conventional teeth 521

and 530 where one or several teeth are engaged simultaneously. The

- 20 differential trochoidal balancing device may also be designed like that
described in the document EP 0,291,052, that is, comprising several wheeis

52 in parallel, and eccentrically offset so as to distribute the forces in a
softer and more regular way.

Other types of reduction gear can also be provided to function as a

25 balanbing device. For instance, a reduction gear of the registered trade
mark Harmonic Drive, or more generally a differential mechanical reduction

gear of the kind found in a car could very well perform the desired function

of balancing the traction forces. Generally, any differential mechanical




contrary, one has twenty revolutions of the race 53 or of the drum 32 or 36
supported by this race, respectively, for one revolution of thg pmAfdo0a0-
It is gp ﬁ\é%gtzge of a differential trochoidal bal ancing device according
to thiVo nbodi ment descri bed,!bver the pl anet ar POEAGK@0/0@85760r di ng
to the first enbodi nent described, that the ratio of speeds of the druns
to the speed of the drive shaft is distinctly larger, so that it becones 10
possi ble with a trochoi dal bal anci ng device according to this second

enbodi ment to, omt Bl acing a speed reduction gear 31 or 35 between the
motor and t FRAYSHBO 98 mowded betweepathen dwagduews ceuldibid asedt agesi gn

vari ants of [ ) La i dal__bal anci ng devi c can be envi saged,;
for inst ancg,alag'ﬁfggcan tgvkejréfe%\?’eg%n e%ogﬁmeﬂ? Cf’mﬁ?afg dg¥icBe® BRXAI | er s
532 and t herenudiien gefar bébbé ngsd523 on the wheel 52 that is larger than

one, for instance two or three. Likew se, the external teeth 521 of the
wheel 52 and the internal teeth 530 of the race 53 nmay differ fromthose

described here, that is, one may have conventional teeth 521 and 530 where
one or several Adalancing devigagedoriing ito anecrsthy . otfileoPhedirhbediamrta!

hoi dal palaRei. ' | so be desigped i hat described i
thes docunent Lonar S6a o6, M e fof SRR BY Al pullsponimetng mesmsi o

paral | el , -afud instancs bilah!whieh KelehIGe faGle Shithaing! f bn a
softer and nore regular way. O her typeseo@@ggmgtﬁgﬁgggggsc@{ﬁgﬁ%’t be

provi ded t offUmRWhsH dke Honslayds Hicgnoyndewncerdefoo attstranken & tigsluct i on

gear of thecheq ade mark Harnonic Drive, or nore generally a
differenti a?u%éﬁgﬁlg%rh%educti on gear of the kind found in a car could

very well performthe desired function of balancing the traction forces.
General ly, any differential nmechanical 14 MAY 2004 WO 01/38217 10

PCT/ CHOQ/ 00576 A pbalancing device according to one or the other of the embodiments
10 envisaged can also be employed in a hoist fitted with two traction sheaves,
rather than two drums; preferably, the traction sheaves will then be fitted

with known means helping to make the cable adhere to a segment of the
sheave’s periphery.

The gondola described above, and shown in the figures, is conceived
15 with the four cables, each fastened at one corner of the gondola, but other
configurations for attachment of the cables can also be envisaged, for

instance with the four cables aligned in a plane holding the longitudinal axis
of the gondola.

Also, the gondola has been described with the hoists 3 mounted on

20 board; but one could just as well have an installation where the two hoists 3
are arranged outside of the gondola, for instance on the structure 25

supporting the beams 23 and 24 or directly on these beams. In this
embodiment one could even have a single hoist driven by just one motor,

with the axle of the motor holding two sets of drums and each set of drums

25 comprising a balancing device according to one or other of the

embodiments described. Thus, a single hoist or a single motor shaft may




reduction gear nounted between the two druns coul d be used as a bal ancing
means. Preferably, so as to have a conpact device, a triaxial 14maaycigon
gear Wlw Hf/3g . A bal anci ng device according to one or the other of the
enbodi nart & nvi saged can be made lhore conplete by a®@TGHH/00576

di sconnecting nmeans, for instance a |latch which will allow facile unw nding
of the cables fromtheir druns when the gondola is at ground, on order to
attach themto the suspension beans. A bal ancing device according to one
or the other of th mbodi nents 10 envi saged can al so be enployed in a
hoist fitted e&?/ gﬁngﬁ'yt@%q’s@rﬁ%’ﬁéﬂ\%ﬁs Qfﬁg" Wes ansder fraetionrunee!s peadher abl y,
the tracti ogaamawﬁﬁ otirl balbh&RghRvidst ted with known means hel ping to make
the cabl e adhere to a segnent of the sheave's periphery. The gondol a
descri bed above, and shown in the figures, is conceived 15 with the four
cabl es, each fastened at one corner of the gondola, but other )
configurations flbe bahachorfuvief at ' f or
instance with cabl es ali gﬁggﬁ.{ﬁ;{ﬁ%?nge&hgr)gﬁ%g%bsq%ﬁﬁgmsudi nal

the fo
axis of th e&&ﬁﬁ%‘ﬂ:amw g hpish Rdaow| sudhae atemcites clevived haveh Bdag hoi st s
3 mpunted o ; just as well, K haye an installation -
where t he tqujt? S%@?‘g(?ghg rg@lgggﬁ{ré?nggghgﬁ@}séldd‘@ﬁbﬁ QW%}IHJF’IQ,UP@?P ioh&t ance on
t he struct ufecale of apbaltding)gbuthisothethesbAanaing R4ic¥ afll rtﬁgtﬂdistoébﬁ gse
beans. In t%igr?ploy?%ramdi ment .one coul d even have a single hoist driven by

just one not {HMARY othgranplicatiensaot or hol ding two sets of drums and
each set of drunms 25 conprising a bal anci ng device according to one or

ot her of the enbodi ments described. Thus, a single hoist or a single notor
shaft may 14 MAY 2004 WO 01/38217 11



PCT/ CHOQO 00576 very generally conprise several pairs of druns and/or
traction wheels, each pair with its own bal.ancing device. 5 {hguR® Zgt4 N9
devi ce according to one or other of the enbodi nents. described, Iike the
hoi st ‘havi ng such a bal anci ng devi ce, have been described and represented
as enployed with a gondola for the upké%ﬁ(ﬁ a facade of a building; but
bot h t he bal anci ng device and the hoist can be enployed in many other
applications. 14 MAY 2004 120 CLAI M5 A bal anci ng device for traction forces
exerted by two cables (210, 211; 220 221) on two neans of w nding (32,

33; 36, 37) sinultaneously rot $ notori zed nmeans (30; 34), conprising
a differential nechanical reduction gear (4; 5 with a driving axle and
two driven axles, said nDtorlzed means (30; 34) driving the driving axles
(40; 50) and said h) nean ndln (32, 33; 36, 37) being connected
with theltwo driv@ dedibate W%@&H@r@emeﬁ@mww@cames(m 37) turn

i n opposite ;a_lﬁegzo ons (pﬁé%.gs ) nd| ! not i on of
the two cabl es (2 , )bﬁt‘ggo 1@‘9@@@]@% ggb‘?@!gﬁé any forth in
clai m 1, wheioktaddie motorizecmeans (3@re$a4jan| cal reduction gear is a planetary
reductlon gear (4 dev s set forth in claiml, wherein -
the differential eor%érll%ﬁ? %af*' ?@Eﬁgltmﬁﬁ Yugal redugtion gearddaB) withduct i on gear
(5). A bal ardri dmlamjm@m;eﬁ ut shaft
(40) beari ng \mgm gear (41), ﬁiggséd?%ﬁi&%{%gndeﬁnbgégrg?%) cﬁ[\'@ﬁ& d to and
rotating wi tdrving axdag&40.80) and sald two means of winding (32, 33; 36, 37) being
connected with the two driven axles, said two means of winding (32, 33; 36,

-37) tumn in opposite directions to produce a common winding or unwinding.
motion of the two cables (210, 211; 220, 221 ).

2. A balancing device as set forth in claim 1, wherein the differential
mechanical reduction gear is a planetary reduction gear (4).

3. A balancing device as set forth in claim 1, wherein the differential
mechanical reduction gear is a trochoidal reduction gear (5).

4, A balancing device as set forth in claim 2, including

an input shaft (40) bearing a sun gear (41), :

at least one planet gear (42) attached to and rotating with a flange (44)
freely turning about an axle coaxial to said input shaft,

' an external race (43) with internal teeth,

said planet gear(s) (42) engaging on one hand with the sun gear (41)
and on the other hand with the external race (43),

the flange (44) supporting one means of winding (33, 37) and the
external race supporting the other means of winding (32, 36).

5. A balancing device as set forth in claim 3, compriéing:
an input shaft (50) fitted with at least one eccentric cylindrical bearing




7 i id i ; ‘ | race
Iy turning about an axle coaxial to said input shaft, an externa

EL%? &Ath intgrnal teeth, said planet gear(s) (42) engaging O”ﬁquYhﬁ?ﬂg)
with the sun gear (41) and on the other hand with the externah raciternai
the flange (44) supporting one neans ofqqignding (33, 37) andlt e e ternal
race supporting the other neans of winding (32, 36). 5. A ba a30|n?h e
as-set forth in claim3, conprising: an input shaft (50) fitte mnSl "
| east one eccentric cylindrical bearing 14 MAY 2004 13 0 surface (51),

I Si th (521) freely
t one to el (52) conprising external tee
ltﬁ??\i ng on s%ﬁj@%g%ﬁ ric cylindrical bearing surface, as well as at |east

: » o . ; ¢ |
concentric ol reul ar oo e SR Par oSt ot EP N odteet 1 (530)
engagi ng. wi ¢ RITIG oReaN equsptic eylindrical hezningesifabechs WeRlas 4t ibhsttie (54)
freely turni xial to said input shaft and rotated by
soi d eans ( DoprR Rr HrEEBBY A efRuiicrulliaea © e rposentric force 1o a
concentric cbirctﬁlaaforée,rce, the flange (54) supporting one neans of w nding

' [ i ndi ng (32,
the external race supporting the other means of win
:(Bgf - 27) Aaggl arftf) ffemalraee 53) wdth internal teathc (580 ehgagignwitmttidweetit er nal

I nsist of a first nunber of first
teeth (530) (@0)@@51%8@%? ggﬁ?a?g%go

' [ [ 532) freely turning
em cylindrical ° bearin h holding a roller (
'n sald first afange(sd) fieeleiumingaboupsh BxaaaKAlto SHR MDEELNAERl
consi sting o ond . nunber gf econd cylindrical bear ngs _ _
engagi ng Wi t{?t?tﬁéq%aﬁ'g mgansy{a2 r%?q))eﬁfsﬁfqmwﬂﬂﬂmf@or&men&ﬂ: circubari d first
bearings.  force to a concentric circular force,
the flange (54) supporting one means of winding (33, 37) and the

 extemal race supporting the other means of winding (32, 36).

6. . - A balancing device as set forth in claim 5, wherein the internal teeth
(530) of the external race consist of a first number of first semicylindrical
bearings (531), each holding a roller (532) freely turning in said first
bearing, the external teeth (520) of the wheel (52) consisting of a second
number of second cylindﬁcal bearings (523) engaging with the paris of the
rollers (522) not contained in said first bearings.

7. | A balaﬁcing device as set forth in claim 6, wherein the first number of
first bearings (531) is higher than the second number of second bearings

. (523).
8. A balancing device as set forth in claim 7, wherein the difference

between the first number of first bearings (531) and the second number of
second bearings (523) is at least one. '

9. A balancing device as set forth in one of the claims 4 to 8, wherein
~ said means of transposition of an eccentric circular force to a concentric
circular force comprises at least one rod (540) paralle! to the input shaft (50)



A bal ancing device as set forth in claim®6, wherein the first nunber of

first bearings (531) -is higher than the second nunber of second MA¥ 2666
(523). A bal ancing device as set forth in claim?7, wherein the d’l“?ference

between the first nunber of first beariggs (531) and the second nunber of
second bearings (523) is at |least one. 9. A balancing device as set forth
in one of the clains 4 to 8, wherein. said neans of transposition of an
eccentric circular force to a concentric circular force conprises at |east
one rod (540) r{gﬁr allel .to the i,ngut Ehaf t. (50) 14 MAY_2004 140 and -
cooper ati ng \AChCRPRETALRG witha eucylap bore (h22) the internalidiaraeter offwhibh G | S
equal to or @ afrdst raal i er. of the rod plus the
eccentricity g?élgdezcggnt ri g“%:@l@%dr%%ﬁggég?mﬁ&rsﬁfftg@e r?%l?’.uslme A

bal anci ng de@ceentigity ef saidredeentricadydindridal bdaﬁﬁgig@,r@bel(gg)s_t one of said
circular bores (522) is arranged on the toothed wheel (52) while at | east
one of said rods (540) is fastened to said flange (54). 11. A bal ancing '
device as _set forth in claim9, wherein at |east one of said circular

bores is krangedAohalansing dexicel alsl setgferthSif) clain 9 aeidiem &f‘ﬁ?&s’t&iﬁ% rs _
whil e at | eagk; | is fasteped to the other of sal fl'ange
and t oot hed %ggﬁﬁ%ﬁé%ggte%(g‘%ﬁ 'slal.ra'lquajpan@en@qﬂm wéegd (63} whiletat i n one
of the preceltiasontdfsaid rod8¢65480Y s ifhst ete by adding a
reduction gear (31; 35) rgctsng Ygﬁf%ﬁgﬁ?mgam@%%}_ 50). 13. A

bal anci ng device as set forth in -one of the preceding claims, including a
gui de nechanism (39) fit to cause the cables (210, 211; 220, 221) to

change fddma firAtbalaneingafevive abeaset foithdn MhES, WHerSiRAGCRast one of
- said circular bores is arranged on one of said flange (54) and toothed whéel
members while at least one of said rods is fastened to the other of said

flange and toothed wheel members (52). |

-

'_12. A balancing device as set forth in one of the preceding claims,
wherein it is made more complete by adding a reduction gear (31; 35)
acting on the input shaft (40; 50).

13.. A balancing device as set forth in one of the preceding.claims,
including a guide mechanism (39) fit to cause the cables (210, 211; 220,
221) to change from a first arrangément where said cables are spaced

- along an axis parailel to the axis of rotation of the means of winding (32, 33;
36, 37) to a second position in which said cables are arranged in a plane
perpendicular to said axis, and vice versa.

4. A balancing device as set forth in one of the preceding claims,

. including a level wind guide (39) fit to distribute each cable (210, 211; 220,
221) side by side on its respective means of winding (32, 33; 36, 37) while
said cable is wound up on said means of winding.



al dng an axis parallel to the axis of rotation of the neans of w nding (32,

33; 36, 37) to a second position in which said cables are arqaqﬁgqh?dhéa

pl ane perpendicular to said axis, and vice versa. 14. A bal ancing device
as set forth in one of the preceding chghns, including a | evel wi nd guide
(39) fit to distribute each cable (210,7211; 220, 221) side by side on its
respective nmeans of winding (32, 33; 36, 37) while said cable is wound up
on said neans of w nding. 14 MAY 2004 15 15. A bal anci ng devi ce as set
forth in.ﬂpe of the preceding clains, including an energency brake

mechani sm*(39) fi dng afi 8eh farth dtanea of tthe uprecedingnelafab) e to

bl ock t he ot ksludiag! J Lce se forth in one of the
preceding cl ai ns, ﬁQa@r ae#%ergeg‘? gp%(%qg‘l&ﬁéh%tqhgggl %W&Heﬁﬁlg MEakRnigor
unwi ndi ng of dgtacts pupturein cndkable td block thelsthsi cdlda. conpri sing at | east
one pair of neans of winding (32, 33; 36, 37) for the simultaneous w ndi ng
or unw nding of at |east one pair of cables (210, 211; 220, 221) driven by
a uni que gotori zed neans (30; 34), equipped with at |east one bal ancing
devi ce (42 5) acchr balwjcing dawicefas rset fortacirdione 6f W preddding #lﬁi'n%th di

ol W ndi ng

according to by 17, . s¢ng.at |east one pair of neans
consi sting o?ﬁ%\f,/l\%é%r%'énasﬁgggI?drﬁ?%@}'lt@???usly‘wl%mtunamdjngiaﬁg;aid)pairai m 17,
conpri si ng. aof dabdes. one pair of neans of winding consisting of two
traction sheaves. 20. A gondola (20) for the upkeep of .a facade (10);
equi pped with at |east one hoist according to one of the clains 17 to 19.
17. . A hoist (3) cqmprising at least one pair of means of winding (32, 33;
36, 37) for the simultaneous winding or unwinding of at least one pair of
cables (210, 211; 220, 221) driven by a unique motorized means (30; 34),
equipped with at least one balancing device (4; 5) according to one of the
preceding claims. |

18. A hoist accqrding to claim 17, comprising at least one pair of means
of winding consisting of two drums (32, 33; 36, 37).

-19. | A Hoist according to claim 17, comprising at least one pair of means
of winding consisting of two traction sheaves.

- 20. A gondola (20) for the upkeep of a fagade (10), equipped with at
' least one hoist according to one of the claims 17 to 19.




