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braki ng device for a vertical dJdBRAKINGBEVEEEapparatus that enploys a
pourable 5 material that g Le ' ce when a centrifugal force
is applied to the pourable }p&bnéfg?%wﬁﬁ(g&

BACKGROUND OF TH@eB&Y@éW i%ntion relates generally to vertéal ddséétt rElRSE 8Ppark@S GHE
devices are well known 1 n the art. These devices basically conprise

some t yasicufarlyaata brakidgeddvidedor & vemicaltdesgpntireseuespparatus dhatemplays pduratiei ng
10 attache o a reel fromwhich cabl e spooled. .In an e ency
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securesmg' elf to the seat/belts and hooks an end of the cable to a

sturdy, anchored structure on the building. The person then junps from
the building. As the perM%m,OﬁlﬁWMani smretards the

rotation of the cgble reel so,that the person descends fe _speed
down to the gr oung‘?mi% deescent rescue devices Afe é;gggn%?oewrbfm §§% hana 'g%e\;?ccze%lxcgs

descri hgdichily Qthgiiie BomBpe2d03¢he ér 3eR {8 Qppbing a perBORNh&3ER o B2l bdihg S

docunment describes a selT-evacuating portable apparatus for use in tall
bui fodi regechefhte aperhfmmuwhichcd aehie may fgowoolednimamiemgraansy FELatQRLTCAWBNS | n

e Rl GhA o OGHR, MigbhoR ELROAEEER 48 disid e peavced
as TVWARGH o KB AR stdflly, anchored structure on RusBikiklingPahe persbd INGBjungsfeom bes a
resene tgg gx&illd?r?gc‘ isftl?er pelrgovr\:e cgelsgegn&s,-l;htﬁ'aking mechanism retards the rotation of the cable reel

so that the person descends at a safe speed down to the ground.

15 | An example of such a device is described in Dutch Patent 9401422 assigned to
Boon Safety CV. This document describes a self-evacuating portable apparatus for use in tall
buildings. The apparatus includes a spool containing a line that reels in either direction,
together with braking means to limit the line speed. The brakes act upon the line which is made
of an aramid material such as TWARON® and KEVLAR™.

20 Russian Patent 1430031 describes a rescue appliance for lowering. The
appliance has support cups integrated with brake discs plus adjustable emergency brake shoes.

Brazilian Patent 8701130 describes automatic gravity-based rescue equipment.
The equipment comprises a system with a reeled belt for descent from high buildings and
automatic rewinding of the belt.

25 Portuguese Patent 77995 describes rescue equipment for people trapped in
buildings. The equipment comprises safety belts in a double reel and multiple suspensioﬁ cable
assembly.

Russian Patent 1005798 describes a centrifugal braking mechanism for a load
lowering unit. The mechanism includes spn'hgs of various strengths.

30 Russian Patent 3372230 describes a centrifugal braking rescue mechanism with
a reel that includes a braking disc placed in a braking drum cavity and provided with braking
blocks. The mechanism is provided with springs of various stiffnesses for pressing the braking

blocks against the braking disc. As the person being rescued is lowered. the cable end moves
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appliance has support cups integrated with brake discs plus adjustable
ener gency brake shoes. Brazilian Patent 8701130

descri bes autonmatic gravity-based rescue equi prment. The equi prent
conprises awsywhemswi th a reel ed belt for descent from high trgimissigessand
aut omatd Gy GYA RENSRY &l rBﬂ’ﬁm?eﬁ"ﬁe tgx":c)ue from the reel is tran&%tt%&quetﬁg @ﬁf}:%géal 77995
describes rescue equi pment for people apped ur I'di ngs. ' Th

equi prmeraking mechaniss ﬁ;a:f/meytunmgksa cam aludmmidq:lmalry sstitceru The prakigiBlpeiasi on

cabl e senbly. . . ssi an Patent 1005798 describes a
Cent ri fdH54P 158 a%tf#ﬁgﬂéerﬁamsgﬁ?f%? regl o purtsce, opiGRInF 5 WARE ToPRENS BN o
| ncl udegyamel ihBBfakitg dil | ous strengths. 30 Russi an Pat ent
3372230 describes a centrifugal braking rescue nechanismwth a reel

t hats i ncl udes a bDutkh ﬂ?gtedi 804662 slesFribas & bhilding pmyergenny resonietopblerndelprhivh ded
wi th br.akin The ovi.ded ,w f .vari ous
St 1 nde SobPe r el REC ARG SpftBuors e encty el Bty o
As t he. GO hdRINF speégued is | owered, the cable end noves

down and causes reel rotation. The torcgoe fromthe reel is transmtted to

t he centrifugal Gennabrléak&nngbmmamé’éﬁ #ydelseribles zhiopinghdewm geal dbureseuand
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10 turning a crank handle.

et

US Patent 4,448,284 descnibes a rescue device with a centrifugal dynamic
brake. Brake pads are centrifugally pressed against a brake drum as a rescue cable spools off a
rotating reel.

A disadvantage of prior art systems is that an enormous amount of heat is

15  generated by the braking action during descent. This gener.ation of heat can lead to descent
speeds above safety thresholds, or worse, to catastrophic failure of the braking mechanism.

SUMMARY OF THE INVENTION

The present invention seecks to provide improved vertical descent rescue
apparatus that is safe and reliable, and is unaffected by brake heat generation.

20 There is thus provided in accordance with a preferred embodiment of the
present invention a braking device including a chamber rotatably mounted on an axle. the
chamber defining an inner cavity, a disc mounted on the axle in the inner cavity, the disc having
opposing surfaces extending away from the axle, 'and a pourable material disposed in the inner
cavity such that rotation of the chamber imparts a centrifugal force to the material, causing the

25 material to be wedged between an inner surface of the inner cavity and the opposing faces so
as to apply a braking force to the disc.

In accordance with a preferred embodiment of the present invention the device
also includes a reel mounted about the axle and connected to the chamber, wherein rotation of
the reel imparts rotation to the chamber.

30 Further in accordance with a preferred embodiment of the present invention the
reel is connected to the chamber through a gear assembly. Preferably the gear assembly

increases rotation of the chamber relative to the reel.



agai nst the braking disc. 5 Dutch Pat ent 8004667 descri bes
a buil ding energency rescue cable reel which I s stopped or braked

during pay he cabl e by cabl e ten3|on at | east once e tion
to limt th‘g ?ﬁ%‘%?f speed. Ger man Paten LB%‘%P&
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rescue device Wty acd"&ﬂﬁrfcéfvﬂgﬁdg Jerredi enbodimenbofithe . pr&eakinivemith thk Qlevice
centrifugal ly pressed against a brake drum as a rescue cable spools off a
rotati ng&spe@qlu es a support [oop secured to anyengiof theeableage of prior art systems is

that .an enormous gmount. of haat i %;gremgrﬁ{bgg {é};@ S:E@S‘éhmv@rﬁfohqgs

durlng descent. THIS generation o can spee

above saegiky alsoriacliddsdsn ooter \Wousing comecredast the pkiec tﬁeaclhamter dfeirighimside aké ng
mechani sm SUMVARY OF THE | NVENTI ON
The pred@Hsing.nventi on seeks to provide inproved vertical descent rescue

apparatus that i's gfleinilit h&lor@iike widtiprtiBrrtEhEGHHRES dBMRO pRKS: i3 Rhtion

generati on. us provi In a cor ance wth a
preferradl&&%lméxsdnatm to an oufer esnk of thedousiom a br aki ng devi ce
i ncl udi ng a chanber rotatably nount ed on ap axl chanber defining

.. the
an ilner cavity, dnasesd ansEMBR RIRfCIRE cRRPEMER] ;fﬁ%e PISPROF INVSRTI9R At least opg s ¢
ngrlapigalp Fg&ﬁ@&ﬁ%mﬁ%d@x‘&f REEnel tE Qe s%‘l‘ﬁé’e éﬂ’tﬁé‘h&ﬂ?nga” e, and a pourable

the 1 nner cavity such that rotation of the
chanber inparts a Fuether infacgatadeervaeh aprefdmd.rcmbedxrmeh; oftthepresgnt inger2on the
mat eri al to be vvedqed bet ween an i nn urface of he i nner, cavj and the

opposi nFOorEelematgrial may comppise: saRd. POY sﬁeamaﬁﬁ' &y aiteéi masrg; opa i iadid
In accordance Wi t A Piehies idviebd oeliREtakE Wil aPpRERAN EMYSeRN of hRe

devi ce
15  present invention a braking device including a chamber rotatably mounted on an axle, the

chamber defining an inner cavity, a disc mounted on the axle in the inner cavity, the disc having
opposing surfaces extending away from the axle, and a wedge disposed in the inner cavity such
that rotation of the chamber imparts a centrifugal force to the material, causing the material to
be wedged between an inner surface of the inner cavity and the opposing faces so as to apply a
20  braking force to the disc.
In accordance with a preferred embodiment of the present invention the wedge
is lined with a brake pad. Preferably the opposing surfaces are lined with a brake pad.
BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be understood and appreciated more fully from the
25 following detailed description, taken in conjunction with the drawings in which:
Fig. 1 is a simplified sectional illustration of a braking device constructed and -
operative in accordance with a preferred embodiment of the present invention,
Fig. 2 is a simplified pictorial illustration of a rescue device constructed and
operative in accordance with a preferred embodiment of the present invention, comprising
30  therein the braking device of Fig. 1; and
Fig. 3 is a simplified sectional illustration of a braking device constructed and

operative in accordance with another preferred embodiment of the present invention.



al so includes a reel nmobunted about the axle and connected to the chanber,

wherein rotation of the reel inparts rotation to the chanber. 30
Further in accordance with a preferred enbodi nent of the present invention
t he r et s9/s1eonnected to the chamher through a gear assPODAILS8/00539

Preferably the 9%ﬁﬁiﬁﬁ‘ﬁtgcmndl\f‘Wﬁ?ﬁ%?ﬁﬁk%ﬁ@lgﬁtlﬂlgfr{glﬁ@ha”ber

relative to the ree I n accordance
with a preferred ®efehiceeintnof midde po Rigntl which illosteares an bradkingleleviee Hl so

i ncl udes a cable und .ar.ound &he re&l?s . | n accor.dance
with a [SPRIBICIIRNE MBEATYRIACCH IS PRARAETE FRRRTBRN: b BIASEY invention) s
-includes a suppor tpchigRP deRcd!16ndiededh EREhtRE 12NRBtAMY Snoudted on an axle 14.
Further in accordance With a preferred enmbodi ment of” the present invention
the 5 Chimbect2 @slshown notstrdeted fnomovercehalves U2Arapd d@Bnbett it is appreciatedishiabanyt he
chanber being inside the ousi ng. . Staill _further
accor dar?é}?rvﬁgfrﬂ %le%dn%ga%?’ﬁe%ﬁd-o?h%f grelasnin IR A2 h16. tln &‘é&

| east ongshad! @ntodinidnt, 3R tality B Wth&lhat 'pafaB61Raly shiped eS| Bet anlOother
In accordance with a preferred ‘enbodi nent of the present invention at |east
one shapermynalsulppsed.i ng device is attached to an outer surface of the
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10  opposing surfaces 20 and 22 extending away from axle 14.

in

A pourable material 24 is disposed in inner cavity. Pourable material 24 may be
any kind of powdered or granulated material. and may even be a liquid. The best mode of
carrying out the invention comprises using sand as pourable material 24, Sand can withstand
the enormous heat generation during braking without any significant change in material

15  properties. Pourable material 24 is illustrated in Fig. 1 with a shape imparted thereto during
rotation of chamber 12, as will be described hereinbelow. It is of course understood that when
chamber 12 is at rest, pourable matenal 24 merely sits in chamber 12. One or more seals 25
may be provided for sealing pourable material 24 inside inner cavity 16.

A reel 26 is preferably mounted about axle 14 and connected to chamber 12,

20  such as by mechanical fasteners at reference lines 27. Reel 26 is most preferably connected to
chamber 12 through a gear assembly 28, comprising one or more reduction gears. Rotation of
reel 26 about axle 14 imparts rotation to chamber 12. Gear assembly 28 preferably increases
rotation of chamber 12 relative to reel 26. For example, a gear rﬁtio may be selected such that
the rotational velocity of chamber 12 is 5 times greater than the rotational velocity of reel 26.

25 A cable 30, comprising as many strands 31 as necessary for safety requirements, is preferably
wound around an outer portion 32 of reel 26.

Axle 14 is preferably journaled in an outer housing 34. Chamber 12 is inside
housing 34, and the gears of gear assembly 28 are also preferably journaled in housing 34. The
assembly of chamber 12, disc 18, axle 14, pourable material 24, housing 34 and cable 30

30 | comprises a rescue device 35.

Reference is now made to Fig. 2 which illustrates a person 36 using rescue

device 35 to descend from a tall building 38. Cable 30 preferably has a support loop 40 secured
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pourabl e material nmay conprise: sand, powdered material, granul ated
material or a liquid There is also provided in
accordance %;99/2?11 referred enbodi nent of the 15 present invention a

br aki ng device inctuding a chamber rotatably nounted on an aficaALP§(@Os3s
chanber tajas iend tieereaf. Optienallyavatie 30 anaji teemimeterin edfloxible Heltasd. elni such hecdsener

cavity, ' Vi opposi ng .surfaces extendi ng away fromthe
axl e, aﬁ%ggle%lggzeﬂ%l Jlsgp]'%ggla llo?P W%ecluﬁﬁé? g egﬁch that rotation of
the chanmber inparWhed Wit FasbugdbvitOBSLIdop 406 BRAREH &b, 2 TRBRI 49 ok Néther

material to be wedged between_an inner surface of the inner cavity and
t he opp&Eacigrersaeursly agchpsed tp hujlsiing 38. Rescuedeyice 3§ is preferably prowided with one

In agco ' r oqj t sent i nvent,i on the
nedgooF HTE filol BpBiehg dciitef B8 ST sBrod E EIE°G inser PG RCEE ar o
| i ned Wpieersbl aftkcheth @6l an outer surface of housing 34. Alternatively, Bitit&ld SERHRhE i@ OF
THE DRAW NGS, | The present invention wll be understdod
and appfesevedexise 35y eersqn 36 mpy eftachisescpe devicsi I55aihagk déand dessend withicable 30,
taken i ' LOn. W . i Nngs i n which: Fig 1
s a si ?rnpfc??%e éééeéglﬁughgl{ﬁn#:aﬁ\agés?a@h on of a braking device constructed and
operative in accoReferming additionallyrocFigr 1,exd person b rdesdendd, dable J0rie 3pddled off

i nvention; i Fi g. %is,a?inglified pi ctarial )

i 11 Wt r el 36 thereby Fasingaredled Keratdifs Rpigtonal 5126 causessyep fasteferotasion of
accor dageenpst B 9 od] f £ I pventd ri sing
30 therei r?\é% ﬁé’ g’ra a e?%ggs&g@}ygg@ogbgﬁgﬁ o?;ChLaxﬂ%rpf' ﬁﬁ&tﬂ s & c@ﬁ'&n’f@gﬁ ! f&%lgg.o 3is
a si npl pdurehle smedriab®4| cauisihgl pourable oimaterial 24 o & medgetbbéroeet an diret ¢ligsteastd

operatiyve in accar da}ince wi t h_anot her preferred enbodi ment of the present
i nvent i \BRET cavity 16 and opposing faces 20 and 22 so as to apply a braking force to disc 18.

Pourable material 24 thus behaves much like brake pads pressing against a disc brake. As

15 mentioned above, pourable material 24 is illustrated in Fig. 1 with the shape imparted thereto
during rotarion of chamber 12.
Tests have shown that rescue device 35 allows a person to reach a safe descent
velocity of under 2.5 m/sec for rescue weights ranging from 1-1000 kg. Pourable material 24
may reach very high temperatures, such as well above 1000°C during a descent of several
20 hundred meters. Sand used as pourable material 24 effectively polishes surfaces 20 and 22 and
the sand may become powdery. Nevertheless, the sand efficiently and safely brakes disc 18.
The above values are of course only exemplary, and the present invention is not limited to
these values.
Reference is now made to Fig. 3 which illustrates a braking device 60
25  constructed and operative in accordance with another preferred embodiment of the present
invention. Braking device 60 is substantially identical to braking device 10 with like elements
being designated by like numerals. Braking device 60 differs from braking device 10 in that
braking device 60 does not comprise a pourable material, but rather includes one or more
wedges 62 freely disposed in inner cavity. Wedge 62 is preferably lined with a brake pad 64.
30 Disc 18 is also preferably lined with a corresponding brake pad 66.
Fig. 3 illustrates one of wedges 62 (on the right side of disc 18) before rotation
of reel 26 and chamber 12, and another wedge 62 (on the left side of disc 18) during rotation

of reel 26 and chamber 12. As described hereinabove for rescue device 35 with reference to
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DETAI LED DESCRI PTI ON OF A PREFERRED EMBCODI MENT Ref erence

is now nade to Fig. 1 which illustrates a braking device 10
constructed and operative in accordance with a preferred enbodi mrent of the
present i Nwedpy/B18 raki ng device 10 i ncl poesLas/eossanber

12 rot Ve omn structed -
From t s ena s Seph 38 ke, B8R0k spBoled SHRPSE, direby FRLIAWOTRCT,
of consRetation ofirech®6 ainges &enfswet. roGrianioé r.halﬂ:eh asg, va gemerﬁtﬂylzsy%ﬁnoh n the

| | ust t h what | | |1 h d
ends. - oo SHERPILAACTBa:  SREBEEtY fo 3eEs oo pausine wedges 67 to be Wedgad g ¢
18 i s nede&flaPinérdubfaddof iindrtadity FONAd Maﬂ@?ad?@%fjo%pgﬁﬁg B1c80LY afi@s2 kYo 10

opposi ng surfaces 20 and 22 extendl ng rom axl e
A pdur atsatbrake padsf4 o,fmdgescﬁ%mbwbnahmg nﬁcprec tacdisd 18 It Bappesisiatedrtharewedges 24

" ui . S 7ey BRRerS sty R o fTerdb e B DR AF Iin B Rt S tetee.ng

sand ascdyyngble material 24. Sand can w thstand t he enornobus heat

generation during braking w thout any significant change in material 15

properti es Pour aliIvll thetappregiatedsbyi persans tals!ﬂmhtneﬁhe iart thptgthe prefenhingeivape

i nparte t o0 of be descri bed
SRS, e b R PR s BB RSl msuie? 185"

her ei nbe
resto pefutiebp@semtinvdntibn Adclidys Both Sdommaﬂoxghamoembcb&bu@aenp of Th¢ Feif@LS 25 -

may be provided for sealin pourable material 24 inside inner cavity 16.
A reel describediersinabaie 9s wellias mediisatinns ard warjation thegens vehighowourld qoguntses 12,
person of skill in the art upon reading the foregoing description and which are not in the prior ‘

art.
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20 such as by nechanical fasteners at reference lines 27. Reel 26 is nost
preferably connected to. chanber 12 through a gear assenbly 28,
conprising one or nore reduction gears. Rotation of reel 26 about axle
14 inparts YO Lh to chanber 12. Gear assenbly 28 pref er abPGTT8/085es
rotati on of chanber 12 relative toCleRIMS. For exanple, a gear ratio may

be sel ected such that the rotational velocity of ¢ nes
greater Whatap claimediist ati onal vel ocity of reel 26. 25 A”mm"m!!”mﬁ“m
corrprlsLng as manyy xﬁ cglzoﬁﬁmﬂ REessary for safety requitenen

prefera wound around an’ outer portion 32 of reel

Axl e 14 is pref eratiambeoatatably chounted on e txle, Sad;ﬁxan@eﬂdhﬁnﬂgaarbanerkﬁwm

i nsi de housi nq, 34, and, t he s. of .gear assenbl al so
preferably journat Hﬁ’ﬂ“ﬁ‘&%?%j‘“gf"fﬂ'i‘esm mne%l§§‘8%lsﬁ‘¥i Wﬂ’e’r”i’ﬁsm%h sc

18, aX'%réées&%ﬂ&ﬁ@'a'%:a?%ﬁﬂaﬁia:@éan@ous' ng 34 and cable 30 30 conprises a

rescue device ) Ref erence is now nmade to Fig.--2 which
i1l ustrat es a perasqmu(aﬁlelmamgalrdamed in said dener cavRp such d@sd‘@mlmroﬁﬁmt al |

bui | di Cabl e 30 h |
Vo tn bR RS o e e, v i 38 omROR, shmons Bad Bt Gope vedged . 42
I'n suc fbe?w%ﬁw inner surfadd 6P5afd ifind? @htitylahd AR Ghposing Tdes ko @p t&qpﬁ?calﬁr@ﬂng 0 an

end t her eof Whén usi ng rescue device 35 oop 407 is
attmchetbrctedoaalldcduﬂc 44 or ot her structure securely anchored to

bui 1 di n? 38. Rescﬂ?e grgl\clxlng %ewce !accopdirg t%rgzlﬁiry 1 BAd \éclxggr(iisu\’g a reeq mounted about

said axle and connected to said chamber, wherein rotation of said reel imparts rotation to said
chamber.

3. The braking device according to claim 2 and wherein said reel is connected to

15  said chamber through a gear assembly.
4, The braking device according to claim 3 and wherein said gear assembly

increases rotation of said chamber relative to said reel.

5. The braking device according to claim 2 and comprising a cable wound around
said reel.
20 6. The braking device according to claim 5 and comprising a support loop secured

to an end of said cable.

7. The braking device according to claim 1 and comprising an outer housing

connected to said axle, said chamber being inside said housing.

8. The braking device according to claim 7 and wherein at least one handle is
25  attached to an outer surface of said housing.

9. The braking device according to claim 7 and wherein at least one person-

supporting device is attached to an outer surface of said housing.

10. The braking device according to claim 1 and wherein said pourable material is

selected from the group consisting of: sand, powdered material, granulated material, and a
30 liquid.

11. A braking device comprising:

a chamber rotatably mounted on an axle, said chamber defining an inner cavity,



5 or nore person- supportl ng devices 4 IIIE[“ 48 One or nore
handl es 50 are preférably attache l“ﬂ'ﬁ “]mm ace of housing 34.

Alternatively, instead of holding on to * ¢ restue® device 35, person 36
may att achyoesgsies devi ce 35 to hook 44 and descend with cabk’e'rﬂﬂ98/00539

attached to persaon R i ces. 46. Ref er r.i
additionally to A asgfgqﬁ‘ge gnég’ﬁ H‘eg%%r\’ﬂ'sﬁ CEV’B’ (—falgod‘F% hg}gﬂ%loé’gow 10
reel Z@U@Mrmdﬁgumpﬁohﬁ@ida&taﬁdrot ate. Rotation of reel 26 causes even
faster rotation of chanmber 12, via_gear assenbly 28. Rotation of
chanber 12 i npar taswedgechinosed igsrid ﬁf&e&éa‘t“d such thab{ﬂs%%&f spigrciamber imparts
causin i r

i nner gaa{g&#{“%%lef% o sggl‘gnée#lgcg%s and @gg%;g@%éag@& beﬁy&{) gxﬁl ng "force
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pr essi agai nst a disc br ake. nt| on d aboy our.a mat eri al
24 is |& ust r at edAibralng: e‘ﬂ"%‘?‘}?“i‘l‘% Q g?"lel%’dsaf‘ﬁé‘fegg% 15 P‘ a‘ﬁﬁi\

rotathgggg hanber 12. Tests have shown t hat rescue
devi ce eﬁ ows a person to reach a safe descent vel ocity of under
2.5 mse for r esALbeakdag ghvise reavgding) té rotaim 1111 8bereky saiPoppasding snefiesiaat 24
may re ch very high tenperatures, such as well above 1000[err]C during a
descent "B#V§@V% ég hundred neters. Sand used as pourable material 24
effectively polishes surfaces 20 and 22 and t he sand may becone
powdery. Nevertheless, the sand efficiently and safely brakes disc 18.

The above val ues are of course only exenplary, and the present invention is
not limted to t hese val ues. Ref erence i s now nade.
to Fig. 3 which illustrates a braking device 60 25 constructed and
operative in accordance wth another preferred enbodi ment of the present

i nvention. Braking device 60 is substantially identical to braking device
10 with Iike elenents bei ng designated by |ike nunerals. Braking
device 60 differs from braking device 10 in that br aki ng devi ce 60
does not conprise a pourable material, but rather includes one or nore
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wedges 62 freely disposed in inner cavity. Wdge 62 is preferably |ined

with a brake pad 64. 30 Disc 18 is also preferably lined with a
cor r espondi W& BR4KE pad 66. Fig. 3 illustParatogossof
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person of skill in the art upon reading the foregoing description and which
are not in the prior art.

CLAI M5 LS clained is: 1. A braki ng i

conpri si ng‘?vo\%mub a chanber rotatably nounted oﬁgi#%“a’? sai d
chanber defining an inner cavity; 5 a disc mounted on said
axle in said inner cavity, said disc having opposing surfaces
extendi ng away from said axl e; and 2/3 a pourable materia

di sposed in said inner cavity such that rgtatli on of, said chanber
inparts a centrifugal force to said mat erh4al sasst1g said material to be
wedged bet ween an inner surface of 41 ner ®avity and sai d opposing

faces so as to apply a braking 10 force™o gaid disc. 2.

The braking device according to claim| gpnd ddnpri ¢£ng a reel nounted about
said axl e and connected to said chanber, wHerl4i ?°rotati on of said reel
inparts rotation to said chanber. The braki ng. devi ce
according to claim?2 and wherein said reel id|connected to 15 said chanber
t hrough a gear assenbly.
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4 The braki ng device according to claim3 and wherein said gear

aésenbly I ncreases rotation of said chanber relative to said reel
5. WO 9241b% aki ng devi ce according to claim2 and conPCTALRYOSICcabl e
wound ar ound said reel. 20 6. The braki ng devi ce according
to claim5 and conprising a support | oop secured to an end of said
cabl e. 7. The brak[y devi ce according to claim1l and
conpri sing an outer housing connected to said axle, said chanber being
i nsi de sai d housing. 8. The braki ng device according to
claim7 and wherein at |east one handle is 25 attached to an outer
surface of said housing. 9. J?lg% he braki ng device according to
claim7 and wherein | east one per B s%fpgﬁting dd\ ce is attached
to an outer surface sai d housi ng. 10. 3 The [¥] i4ng devi ce
according to clainlﬁ\a mg reinnz I d pourabl e tepfal _Ls I\ sel ected
fromthe group consiti . sa ? powder ed mat gy flafy] at ed mat'efi al ,
and a 30 |iquid. | A bra %g de idr ifs] ng:
a chanber rotatably:ﬁo WCTLN -y ZMErIInip an i nner
cavity; N T A N S~
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a disc nounted on said axle in said inner cavity, said disc /AgNg op o";"-sf ng
surfaces ext Lng away from sgi d | e: a yodedposeb -3
in said inn wi ty such" i3 O?Q?Jﬁagd%?g%i\ég?%Ngﬁg%er | mpar ?
centrif . : \ . : _

PN ATONAS, Aﬁgémgmgi;féﬂ%@@%@ PATeR ROPRRATRON RIRAGTHC:

be ¥ . —ppOSHRg—a6 8

t 0| 6D Bhternations} BatentGlasiBretion &0 sai d Hi 5. (11) Brternational Publicatiop Nombeici ng  dW/I0:-89/24118
acftor ig2g w2, an8i m 11 wherein sai pAdgdge is |lined with a brake pad. 13.

A braki ng device according to clalm 11‘%)\%"@‘%"5‘3‘?’8“‘8588%% ng sUMe5 L83 20989

liped wth a brake pad.
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(54) Title; BRAKING DEVICE
(57) Abstract

A braking device including a chamber rotatably mounted on an
axle, the chamber defining an inner cavity, a disc mounted on the axle
in the inper cavity, the disc having opposing surfaces extending away
from the axle, and a pourable material disposed in the inner cavity
such that rotation of the chamber imparts a ceatrifugal force to the 124
material, causing the material to be wedged between an inner surface
of the inner cavity and the opposing faces so as to apply a braking
force to the disc.
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