T I S e S AL
5 July 2005 EMERGENCY BRAKI NG tANDnSiHOCKS . rAES?:SI l\lg SEVLS; ggﬁcy bri{gﬁgﬁm
t inventio | east |
SUSPENDED LQAD ghseﬁirgls:n |oad or object pulled or secu_redI bﬁ,ndgﬁ gy
device for any tensi | e | oads, which are identica une vi ce.
 operat i ng EMAREENEY BRARRR AN EHAC KBS ORRING aﬁgﬁ&j{@ﬁdﬂ@% &mgency
m?{:ﬁ cag pe assocl at edh\M F 4 tgfigé‘ﬁéﬁghﬁfdi-&kg'[o any vehi cl e, I pad or
braki ng device. Also, the inve d by, at |east, one cable, which is
S ich_is pulled or secured by, ! i ch can be provided
SPJO \e/f:;[j édWhllg \mhqﬁrgaeeﬁavgﬁﬁﬁws%ﬁ%t etrod§;|¥ bgrfggga%ﬁg rlé\jc(iqgrﬁg/ﬁqefuyaaynover‘rent
. i . devi ce. R . di tjon_are
of 1 ansh arickd 58 1 feChphlegter sqsace by aEleasg o LbIE AL PL on, 21 ©
0 . o . ' trormi e . "
SO o Dy a | v Beiodt WHBEK hBh Rl Sheratng cendiian st i furthendipathad
oty st St cnsmmnain anhe i o s
: enanc n: s i nel. a
vvort<: le 'Ta@l( gﬁi&r%@%baggtﬂ?@@dng Alsa, thetihvmtél)ieﬂi 'Elgﬁ%ﬁ i e{(?teéeﬁ \?981'@6'{ Qﬁsi | e
er ] S _Len
| cast onagaaobidoteahichls pulled Br SboButy’” 3P lecat ians Cabielwhions pRRlgceat | on
vo o il b %B%%ﬁﬂﬁ)ébfaiﬂn@deviee?hdq?hﬁg‘g%h?rggﬁrgglq%ﬁ;ﬁi ok oL
Lch i rovide,ae_ _ . ' f
e Ondéwb?\lgiﬁggjéggae? flof Itowo cabl es and with di ffegﬂglralnegﬁgn?oror
gg})::]lé?nngt he 25 tensile | oad on these two cabl es.

be used, for exanple the
et P 80 Soe Gaon o,
' L 0% sl directi . ey .. (
2ast R AH R et trcton s ko LI Bhidly 4 g plaifoemal
L e 19enlor doad of An bR ! Bf oLl s prov o cae, vallagas o the
of suspgnsion strands. LT 2 Ofyefiakles” Wi I I be used even in
cl ai ns, T4Heulaes imalingmbdresh ueplBAL! ad eﬁ%%lﬁ%e

glght flgvators hworking
- trands of the sane ca B - re, could be
ot ouPBRRS 88 R ERE e erk o fanmtostdreoranb hésks FRYIRARSCA]S

deahthgeowsl pi é%i!,ﬁh b@@ or cab] elsdplesi %ngﬁmﬁé'ﬁgf I ;nsuri ng
e ¥
tcﬁte)I gfre?&%ncyg%? aki ngdvg? e %bé 9 sysfeginevdingsat iNef BRAQ

both of said cables being subjected to a tensile load which is identical under normai
20 operating conditions.

Application WO 01 /38217 describes an elevator or a working platform for
maintenance work on fagades, which is provided, at each one of its ends, with an

embarked winding gear for two cables and with differential means for balancing the

25 tensile load on these two cables. Other means for balancing the tensile load on the

two cables can be used, for example the working piatform or the vehicle to be puiled
can be suspended on, at least, one cable passing over a pulley or through a pulley

block fixed to the vehicle or to the working platform, thus providing at least one pair

of suspension strands. In the following description, as well as i

as in the claims, the term
30 “cables of a pair of cables” will be used even in the case of a pair of strands of the

same cable. Depending on the configuration of the suspended object, the cables
envisaged here, could be cables used for pulling said object or cables designed for

solely ensuring the €mergency braking of the o

bject, in which case the puliing means
are of another type.

35
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Furthermore, in the case of a rupture of a cable, the mass formed by the
working platform, the winding gears and also the staff and the material onboard the

working platform is abruptly accelerated up to the point where the emergency braking
mechanism functions. In view of the fact that, generally,

- device operates through the clamping or the gripping of
this device brings about the halt extremely abruptly,

20

the emergency braking
the still intact cable by jaws,

with a very strong deceleration.
The shock associated with this bringing to the platform to a halt, could be harmfui

both to the staff and the materiel and equipment on the working platform, should it
oceur.

25

Accordingly, the first objective of the invention is to provide an emergency

braking device which is capable of bringing to a halt any object, load or vehicle pulled

or secured by, at least, one pair of cables, both subjected to an identical tensile load
and which is improved, by comparison with known devices.

30

A further objective of the invention is to provide an emergency braking device

35  as described above which is capable of functioning without an external power supply.
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Yet a further objective of the invention is to provide a vehicle including an
emergency braking device as well as a shock absorbing device.

These different objectives are met firstly by an emergency braking device

according to the invention, of which one preferred embodiment is defined in claim 1,
by a shock absorbing device as defined in claim 5, and also a vehicle as defined in

20

claim 12. Particular embodiments or aiternate versions are defin

ed in the dependant
claims.

25 The explanation given hereafter of several alternate versions of the shock

absorbing devices, and subsequently of a preferred embodiment of an emergency
braking device according to the invention, further includes the description of several
other advantages of these devices. The explanation is made with reference to the
appended drawing, including figures, wherein -
30
- figure 1 represents a portion of a load, here a suspended working platform,
equipped with a shock absorbing device according to a first embodiment,

figure 2 represents the same load equipped with a shock absorbing device
35 according to a second embodiment,
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Figure 1 shows a working platform 1 wherein numeral 10 designates the face
of a first end thereof. In this figure, the working platform 1 includes a winding gear 2
of which are illustrated here only the two drums 20, 21 designed each 6ne for
winding up or for unwinding one of the cables 30 or 31 of a plurality of suspension
cables 3. The ends of the cables 30, 31 opposite to those wound around the drums
20, 21 are fastened to fixed points, for example a suspension beam. Such a working

platform corresponds to that described in application WO 01/ 38217 mentioned
25 previously.

20

The working platform 1, which could be here a suspended ioad of any type,
includes furthermore a plate or a mount 4 provided with an extension acting as a

slider 40 mounted slidably inside a channel acting as a guide 41, the latter being

30 fixed to the wall 10 of the working platform 1. Accordingly, the mount 4 is capable of

a movement, within a determined range, along the vertical direction and relatively to
the working platform 1. The end of the slider 40 opposite to that fixed to the mount 4
is fixed to a crossheam 42, of which each end supports a shock absorber 43, 44

operating between said end of the crossbeam and a point of fixation 430, 440
35 integral with the wall 10 of the working_platform 1.
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In the case of a rupture of a cable 30, 31 at any location of the length of said
20  cable, the detector of a rupture of the cable designed for detecting a slack strand, or
the loss of a tensile load and / or the detector mounted on the other cable designed

for detecting an excessive speed, act or acts to actuate the eme

rgency braking
devices 59 and / or 51.

25 After the rupture of a cable of the working platform 1, the same begins to fali

and the actuation of the emergency braking device on the remaining cable stops
immediately the fall of the working platform. In the case of a working platform
according to prior art and not equipped with a shock absorbing device, the shock
arising from the working platform being brought to a halt, is likely to harm the staff

operating on the working platform and / or damage the equipment installed
- thereupon.

30

Conversely, in the case of a working platform such as that iflustrated here and

provided with a mount 4 carrying the braking devices 5, mounted slidably on the

35  working platform 1 and connected to the same via shock absorbers 43 and 44, the
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e building in front of which the working platform is
moved. In this case, the two cables 30 and 31 are the two strands of the same cable
passing over a return pulley 23, mou

20  hereafter. |

nted on the working piatform 1 as described

Furthermore, this figure shows a second embodiment of the shock absorbing
device, wherein the emergency braking device 5 as well as the return puliey 23 are
mounted on the movable mount 4. A guide means 45 makes possible a relative

motion of the mount 4 with respect to the working platform or the suspended load 1.
As previously,

25

the mount 4 is provided with a crossbeam 46, of which the two ends
are connected to the anchoring points 430 and 440 of the working platform 1, via the
shock absorbers 43 and 44. The operations of the device are totally identical to

those described previously, the difference between the two embodiments lying in the

30 fact that, in the case of the second embodiment of figure 2, the mass which is

subjected to a shock when brought to a halt is greater than in the first embodiment,
because more elements are mounted on the mount 4.

Furthermore, figure 2 shows a hook 11, to clearly indicate that the devices

35 according to the invention can be applied to any suspended load.
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61 of t% mount 4 mounted movably with respect to a portion 61 of the support 6. One or
more shock absorbers 62, mounted between the mount 4 carrying the braking device

5 and a fixed part 63 of the support 6 fulfil the same function as that described
above.

20

Figure 3 shows an alternate version of the device for fastening movably the

mount 4 on the support structure 6 or on the working platform 1. In this alternate

25 version, the relative movement of the mount 4 with respect to the portion 61 of the

Support 6 is achieved by means of g set of connectin

g rods 47 forming a deformable
paralielogram.

Yet another embodiment is shown in figure 4, wherein the winding gear 2

comprising the two drums 20 and 21 driven by the motor 22 is placed on a fixed part
of the installation, for example on the roof of the buildin
platform 1. Preferably,

30

g serviced by the working
the two drums 20 and 21 are driven by a single motor 22,
while being coupled together by a differential device 24, as described, for example,
in the application WO 01 / 38217.

35



' i nmeans of a set of connecting rods 47 form ? 2005
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. 5 Furthernore, this figure illustra 5
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is fixed
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cl ear | yworking plsstfdpheinfthe BaRREMERRAH TRt d%rgct?yn\%‘ta Qﬁé points 301 and 302, with

the mount 4 then supporting the two detectors 52, 53 and the two emergency brakes
50, 51 or via the mount 4 as indicated by the points of fixation 302 and 312.

20 The same alternate versions as those described in relation with either of the
proposed embodiments are clearly transposable from one embodiment to another.
The following figures show an emergency braking device according to one
preferred embodiment of the invention.
25

Figure 5 shows a portion of such a device, in which one can see a first
detector for detecting a slack strand mounted on one of the cables and acting upon

the other cable for the braking. The device is considerably simplified, to facilitate the
understanding of its operations.
30

On the base 4, of which only a portion of the.bottom is shown, one can see a
first slack strand detector 52 which is capable of detecting the status of the tensile
load exerted on the cable 30 and which controls the brake 51 acting upon the cable
31. The emergency brake 51 includes here two braking jaws 510 which are

35 positioned on both sides of the cabie 31 to clamp the same. Said jaws are provided
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? In the case of a rupture of the cable 30, the contact wheel 522 is no longer
retained in its position and the actuator lever 520 pivots about the axis 521 in the

- direction of the arrow A. Through the displacement of the levers and of the
connecting rods, the braking lever 513 is no longer retained and it can pivot in the
direction of the arrows B and C, under the action of the spring 516, and this pivoting
motion brings together the two jaws 510, owing to the co—opération of the ribs 511
with the grooves 512 of the braking iever 513 and of the support plate 514,

20

Figure 6 shows the corresponding portion of the braking device, including a
second slack strand detector 53, which is capable of detecting the tensional status of
the cable 31 and which is capable of actuating the brake 50 acting on the strand 30.

25

In a similar manner as described above, the loss of the tensile load on the
cable 31 allows the pivoting of the lever 530 along the arrow A, which enables the
30 braking lever 503 to pivot about the axis 505 under the action of the spring 506, and

this makes it possible for the two jaws 500 to come together, while being guided by
the ribs 501 and the grooves 502,
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arrows A, to actuate the clamping operation by the jaws 500 and 501 , as described

above, to bring to a halt the vehicle or the working platform. Accordingly,
as it is described, makes possible an emergency halt in the case of ama
the winding gear or gears.

the system,
20 lfunction of

Aiternate versions or constructions can be envisaged in relation to the
examples mentioned hereabove : for instance, the mount 4 carrying the braking
device was described as being connected to the working platform via a guiding
system 40 and 41 or via connecting rods 47. Any other mechanical means allowing a
relative movement of the mount 4 with respect to the working platform can be used.
Also, the transmission betweén the slack strand detector 52 or 53 and the braking
device 50 or 51 was described in a preferred embodiment ; other constructional
arrangements than those described can be used to produce the same effect.

25

30

Both the shock absorbing device and the emergency braking device have
been described as being mounted on a working platform designed for maintenance

work on fagades ; generally speaking, such devices can be mounted to operate as

35  described on any vehicle, load or object pulled by, at least, one pair of cables



€an see that, in this case, the levers 520 and 530 can pivot as indjcated
by the arrows A to actuate the cl anping operation by the jaws 500! afidy 2005
501, as described above, to bring to a halt the vehicle or the working
platform Accordingly, the system 20 alit is descri bed, makes possible an
energency halt in the case of a malfunction of the w nding gear or gears.
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, 15.t'wo synchroni sed wi nding drums. Those skilled in the art will know how
to adapt both the braking. device and the shock absorbing device to é%9m¥2005
ot her configuration of the w nding gear, of the drums and of the pulleys,
of which the operations can be synchronised nechanically or electrically..
15 July 2005 12 Claims 1. An energehdy braking device (5) capable of '
acting on a vehicle or on a |oad (]ché l.ed or secured by at |east two -~
cables (30, 31), subjected to tensile l'oads, 5 which are identical under
normal operating conditions, characterised in that it includes : a first

device (52) fbr defaemergeacybrkingsdevias! (Y cadi® | sile | oad
inafirghy (Hf ﬁﬁeb%ﬁ %3&5 phi ch igf; capa{)?e of é‘%:?ﬁé‘%t{?ﬁg&{aa?#@”e B 83& ng
means (5% acf PREORT §oHEH by 2t deast hwo cables (39181 hsdbjectmtndngieyice@s( 53)
for det ewhichcare igdmtidal shdarsh LNo..of a tensile load in said
second cable (31), whi chai S crgf)agg?gr%m%ﬁ%’?g a second braki ng neans
(50) 15 acting only upon said first cable (30). 2. A braking device
accor di righaracterigedin that itincludes i sed in that the transnission of the
actuation conmand between the detector (52, 53) of a slack strand or of

t he | acki f at Ll e | oad and the associ ated braking nmeans (51, 50), 20
i's carri%ﬂ%é V'@?ésgihféﬂei‘reqﬂﬁgcﬂjﬁﬁchéﬁﬁaﬁiodiéﬂle faeking df%?(génsﬁﬁ)adg’iﬂa?a ﬁé@%),

533, 10503)able &30)AnwBichk! i rdj 0o cl.aim 2, characterised in that
each devi ce a?‘(QZ SC%IQ s%ﬁ@%t%ﬁat%ﬁ'gdésﬂgéb%ﬁ g eanshd) acting enjy epoa
t ensi | e 3 3RePNheahleést)ard rst | ever (520, 530), one end of which carri es a

contact wheel (522, 532) which is urged 25 by a spring neans (516, 506)

agai nst e.(3 1) ,which is nonitored, the other end of said |ever
acting %%C"g‘?g‘%%vdéep&?d?%'? deteciing aslapk SeaY orthedadkingref atergieNgad W

br aki ng saihseddriOcatiid @31) ; e sition arou t he cabl e on which

the braking is o be(?_%a)F {rkihgdg] Igll}t%bgp%e&oé)cgﬂ%tﬂ'@a? éﬁﬁ%mggfﬂlﬁﬂg mieass€8@) t ed by
t he 1éab@eting ORly upmnsaidifisst cablea{80)ng the rotation of said first lever as

well as that of the pivotal lever, 30 resulting in the clanping of the

cable to be Bbrakedq by.the tw jaws, through the action of said spring
nmeans. graked brgkmg device according to cla?m 1, characterised in that the

transmission of the actuation command between the detector (52, 53) of a slack
strand or of the lacking of a tensile load and the associated braking means (51, 50)
20 s carried out exclusively through mechanical means (520, 523, 513, 530, 533 503)

3. A braking device according to claim 2, characterised in that each device
(52, 53) for detecting a siack strand or the lacking of a tensile load inciudes a first
- lever (520, 530), one end of which carries a contact wheel (522, 532) which is urged
25 by a spring means (516, 506) against the cable (30, 31) which is monitored, the other
end of said lever acting on a second pivotal lever (513, 503) normally maintaining
two braking jaws (500, 510) in an unclamped position around the cable on which the
.braking is to be carried out, the disappearance of the bias exerted by the cable being
monitored, enabling the rotation of said first lever as well as that of the pivotal lever,

30  resulting in the clamping of the cable to be braked by the two jaws, through the
action of said spring means. |

4, A braking device according to claim 3, characterised in that at least one
of said first levers (520, 530) is designed in such a manner that the tilting of the
35  braking device (5) or of the vehicle (1) to which the same is affixed, beyond a
determined angle, causes an actuation of the associated braking means.



« 4." A braking device according to claim3, characterised in that at |east
one of said first levers (520, 530) is designed in such a manner t hafuly @05
tilting of the 35 braking device (5) or of the vehicle (1) to which the
sane is affixed, beyond a determ nedsangle, causes an actuation of the
associ ated braking neans. 15 July 2005 13 5. A vehicle or a load (1)
pul | ed or secured by at | east two cables (30, 31) subjected to tensile

| oads whi ch afe i daniehigk oH r raf.ing copditions, characterised

in that it,.includes at Iegstaqgéhde r@ég%§e§bﬁﬂgﬁ%agg§%@q@bf@%(ﬁﬂ.cﬁﬁ)g 5

to one ofUbifigtedtgitamsite loads which arevidbnticat upided nbARS 6ﬂéraﬁrg§8§]ﬁ&iﬁ(9%%o claim
ne shoc

5, chara ' ' t.. further includes at |east o sor bi ng
devi ce hg@ﬁgfe?f’e{j 2?312 dtn'éa!élﬁl% I?tt Pefﬁé SPE&Mergency hraldiny dedice 63) agdonding

bet ween %@ onriaf thedlaiensl1 g0 &i xed portion (430, 10 440, 450, 63) of the
installation. 7. A vehicle or a load (1) according to claim§6,
characterised,in that said fixed portion of the installation corresponds

to a portion 3430/ ¥abiclasoa idad (13 aveticiigto Gsind, bital-RAfeq he iy i VeN ©f ©
at sal I'Xe

or a | oamg - | laim6, characterised int

portion oFﬁ %&E%ﬁfr?%{sg%tp%?él@ﬁ%c%}%ﬁ%ﬁ&“g gexicgdravinghat(le&8t) o stiduk fi xed
envi r onrBsoriodr (MBe4d ol e : vehicle or a load (1)
accoydi n&(ﬁ'a ny.one of cl gm r_rsp‘%e?g@e 8t\!m8 ggﬁa'r%ggﬁ M‘ﬁ QﬁFQ%BEJmPHé@ﬂock
absor ber é@sé?’b@f@e('ﬂg,a"mn-&) is or are designed for working in
conpression in the case of an actuation of the energency braking. device.
25 10. A vehixcl e @r,, 8. (L cording to one of claims 6 to 9,

char act %& i Ze T ng\‘ﬁé’jﬂ'agfoqlaelgég?ihﬁcwd’!‘ﬁéosﬂ‘ﬂjﬁk&aﬂmaﬁeﬁsed i thabysigaul i c
shock atfixed iertionaf tha instalislich 86rrésddrRd rghng, 1o gne of claims 6 to
9, char %?tﬁi Sﬁd I n that atI Iearg?sdone #)]‘?%%@%ﬁ(@%&a‘b‘{&ﬁggPgthes"@l@ﬁock
absor be' P Rﬁ' Gdon a spring. 30 12. A vehicle or a load (1) according to
onei1ef clains 6 to 9, characterised

8. A vehicle or a load (1) according to claim 6, characterised in that said

fixed portion of the instailation corresponds to a portion (450) of the fixed
environment of the vehicle or of the load.
20 9. A vehicle or a load (1 ) according to any one of claims 6 to 8,
characterised in that the shock absorber or absorbers (43, 44, 62) is or are designed

for working in compression in the case of an actuation of the emergency braking
device.

25 10. A vehicle or a load (1) according to one of claims 6 to 9, chafacterised

in that at least one of the shock absorbers is a hydraulic shock absorber.

11. A vehicle or a load (1) according to one of cléims 6 to 9, characterised

in that at least one of the shock absorbers is a shock absorber relying on a spring.

30
12. A vehicle or a load (1) according to one of claims 6 to 9, characterised
in that at least one of the shock absorbers is a shock absorber relying on the
compression of elastomers.
35 13.

A vehicle according to one of claims 5 to 12, characterised in that said
emergency braking device (5) is mounted on a mount (4) including means (40, 41
43, 47) for fastening the same to the vehicle, which are capable of allowing a relative




inthat at |east one of the shock absorbers is a shock absorber relying on
the conpression of elastoners. 35 13. A vehicle according to one ofldduxi2R85
5 to 12, characterised in that said gprer gency braki ng device (5) is

nmount ed (}ﬁ%\?%rmu&@(f) igcl udi ng nmeans (40, 41, 45, 47) for fastening the
~~same to tH AN crIwWerhitbé neounteaahb rehicid! eNGiA3, Eelat ve 15 July 2005
14 rmvemm(t,t-(gp&v\%qa gﬂelm)u t.and the vehi dléé@%él]ﬁ?tﬂyim hﬁ fileqtianiaie
direction of Aot o HrEs Yt theHapge of saidreldtivermowement bain Iihﬁﬂﬁﬁti ve
movenment being limited. 14. A vehicle according to claim13, characterised
in that the fd4t enanghiSe : | i der, nmeans and qui de nmeans (40, 41,
45). 15. A vehicle accordiréﬁg&?(')ﬁﬁ)a@mnlg?’ Em%fﬁﬁtﬁ@ﬁﬂsléﬂlatdherfmtenihg

fast eni n§'eansA1E slider Uansamokgiite tndads4044) gy M ng a deformabl e

paral | el ogram 10 16. A vehicle according to on€ of claims 5 to 15,
characterised in that said mount (4) includes additionally the w nding /
unwi ndi ng geafbor Aeehficld ddcd ig .. cables or. g return pulley (23) for
said cable 17. A vehicle accrg[n(%stﬁgcq?igl iﬁec ActeHpad insthag thesfasteringct er i sed
in that angdnclede connectingarode (47 norpimi 4 Gerinbid BardiRldygnance work on

f acades.

10 i i ‘
16. A vehicle according to one of claims 5 to 15, characterised in that said

mount (4) includes additionally the winding / unwinding gear or gears (2) for said
cables or a return pulley (23) for said cable.
17. A vehicle according to one of claims 5 to 16, characterised in that it

15 constitutes a working platform (1) for maintenance work on facades.



