WO 03/ 070324 PCT/ GB03/ 00340 DESCENT APPARATUS This invention relates to a
portabl e descent apparatus for use in effecting a controlled descent from
an el evatwe d3meaeéon, for exanple a nulti-storey buil di ng,PCTaGBBIODIOr Ne

hel i copter, a steep cliff face or a cable car. The increase in the numnber
of tall buildings being built throughout the world has nade it necessary
to consi der what neans can be used to rescue persons trapped on the upper
floors of high-rise buildings in the case of a fire or other energency,
when it is not possible to make use of the normal neans of |eaving a
bui I di ng. The catastrophi c congaeyepNaGSAPPARIETgr rori st attack on the
Wrld Trade Centre buildings inm New York on 11 Septenber 2001 has given
added i npetus to the necessity of devising a portable descent appar at us
whi ch coul.d.be u b dIVI t 0 _esc a tall Idlng when t he
nor mal exi't '*’?T’é‘é(ﬁQFB'P %g?é:' gap %dS?%en%@%@‘é g%réifgh'nféggg Qappar at us
nust be sibhirbilenbbycei Tions bnlefeited RRatILY, fof exaiapR aimulti-stopsjubuikling,or use
and sufficiently lightweight and sinple for ease of use in an emergency.

Several f@mairksime heliepiey %ﬁi%@ﬁ{'ffiﬁﬁﬂ Qre%c?'@? Q38wering a person from a

hi gh- rise building have hitherto been proposed, but they have had the

di sadvantage that they generally require the use of a strap, belt or sling
suspended Thenacregisetiatice nimber bhialidesdings b&irig:huiltmkrmghd)utrtheevadidﬂ‘ia&ul t to

trol the t | I d diti
""" hor et GRS Nekpat o coRBONBRImERD LA Oorises FEsr robal ot b

descent m@r@rg&ﬂ& Hﬁ&h-‘nb@ tﬁﬁlanﬁ@&hﬁ‘ﬂ\e‘&sec@frﬁ fr‘é' dresthelerheRRincyr om - an

el evat ed Iocatl suc when escaping froma mnul tl-store%/ bU|Id|n
whi ch wi | Iwheroit ¢ m’repmdalato make use of the normal means of leaving a building.

The catastrophic consequences of the terrorist attack on the World Trade Centre

buildings in New York on 11 September 2001 has given added impetus to the
necessity of devising a portable descent apparatus which could be used by
individuals to escape from a tall building when the normal exit means or escape
‘means are-unusable. Such-descent apparatus must -be suﬁ' iciently compact-to-be
easily storable until required for use and sufficiently !'ghtwnlght and simple for

ease of use in an emergency.

Several forms of emergency descent devices for lowering a person from a high-
rise building have hitherto been proposed, but they have had the disadvantage
that they generally require the use of a strap, belt or sling suspended some
distance from the device, which makes it more difficult to céntrol the descent

especially when windy conditions are encountered .

It is therefore an object of the present invention to provide a portable descent
--apparatus for use in effecting-a controlled-descent from an -elevated location, such
as when escaping from a multi-storey building which will .avpid the use of such a
strap or sling or the like suspended from the device and hence avoid the
disadvantage of the prior descent devices, and which will be sufficiently compact

for ease of use and storage.

According to the invention, there is provided a portable descent apparatus for use



strap or sling or the like suspended fromthe device and hence avoid the

di sadvant age of the prior descent devices, and which will be sufficiently
conpact Worodmases of use and storage. According to the inpemiGr3/003daere i s
provi ded a portabl e descent apparatus for use WO 03/070324 PCT/ GB03/ 00340
-2 in effecting the controll ed descent of a body froman el evated | ocation,
the apparatus conprising in conbination a support frame having a
substantially planar base and upright .gupporting end brackets, a fixed
shaft extendi ng between said end brackets, a rotatable drumcoaxially

mount ed Orln%e’étiﬁ@ﬁféc&ﬂfbll@é‘&é&embocﬁﬁfm@térﬁél@%@d ietatiie tigrd of a
fl exi ble cable thereto, the drum having fixed to one end thereof a

manual | y ciPRasasis SoMpISing sl campbipatien aisyppord frame baviag asubstandiallypleaabl y

compr i si npabet it b HRE AR AR EbrakbitR G % SRARi B e
cent ri f ugadnd braeketspasotdthhie drim ddaxidiipinfouriéd enlsaid sigafoard adingtmearied t o
said drumand the other end thereof havi n& anchoring neans for attaching

the cabl e fPbattaehmert ofiong endaf a dgyible ¢able fhafgloqthe saying fxgd 4o PBesai d

support fr | ' ﬁrccol?ft . ?féqe [ w th nmeans
for mnual%ﬁ%@%@%@gpgguc%ﬁﬁ%&ﬂs g t’%gé)%l?z%ﬁgg}éP ,ect@g \Sttﬁg'gedi sc brake
assenbl y, assemblyandthal thenotiiee enddhareofiaitgeahddverndesiant spped controlkere

adj acent to said deicent oShes cont F’Ol | er .theth arranrgsrre.nt bei rilﬁquUfh t hat
in use t he"UPRIRNG AdoethindnRiar NGOPRL MERRING Eth A RiTeE dRWINA S GRntHiugg! ¢

pl anar bassaredsséMBRA tiROAGNBle ddbfe HAVIAG BAE RMdRAEChetiNo SBRI daATamd tHepeed
controller the toothed annul ar nmenmber neshes with a pinion driving the

cent ri f uga0ther areé theseehitaving angloning means r atiaehingt theicabla tosplrd of t he

position, and a first handle means attached to said support frame adjacent to said
disc brake assembly and provided with means for manually or remotely controlling
the braking effect of the disc brake assembly, and a second handle means
attached to said support frame adjacent to said descent speed controller, the
arrangement being such that in use the apparatus can be held using the two
handle means with said planar base positicned against the descending body.

In the descent speed controlier the toothed annular member meshes with a pinion
driving the centrifugal brake assembly so as to control the rotational speed of the
centrifugal brake, which in turn controls the rate of descent.

When the descent apparatus is to be used by humans rather than inanimate
bodies, it is advantageous for a harness to be worn by the person using the
apparatus to assist in maintaining the apparatus in position against the person’s
chest. For this purpose, the support frame will be provided" with a plurality of
attachment points for the harness.

The cable attached to the drum of the apparatus can be made from any suitable
material, for example high tensile strength galvanised steel or stainless steel, and
will be of a length and diameter appropriate to the height of the location from which
descent is required. The diameter may be in the range of, for example from 2.5 to

4 mm.



centrifugal brake, which in turn controls the rate of descent. Wen the
descent apparatus is to be used by humans rather than inanimte bodies, it
I s advantw@aswsoper a harness to be worn by the person usipag/é¢Bis/oomppar at us
to assist in maintaining the apparatus in position against the person's
chest. For this purpose, the support frame will be provided with a
plurality of attachnment points for the harness. The cable attached to the
drum of the apparatus can be made from.any suitable nmaterial, for exanple
hi gh tensile strength gal vani sed steel or stainless steel, and wll be of
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of the appar at orned from able |ightweight material, for

exanpl e aEP ﬁﬁﬁ%’gﬁ?% Wh‘?‘f' B%Od'érﬁa f§'uu%€?‘|e apparatus to be suff|C| ently
portabl e Wnen required for use For a better understanding of the invention
and to show how t he sane carried into effect, reference V\g) now be

made, by vﬁ;fQ)be@QFaW@Staﬂé'ﬂQt@th@@@(ﬁﬂ!ﬂﬁﬂy”‘ﬂﬁd"&h&%'?Rj’& he BaMAieaY PEi gure 1
's a side cvalrﬁ&m Vaﬂ%a % férgcge\wmﬁ%gwdé ByYdy of &difiSle2td thed

perspectlve VI ew rom escent appar at us; FI gure 3 s a

perspecti va:oanwanyingdtlamamwwtnar atus from t he ri ght Figure 4 is view
fromthe left of the apparatus on an enlarged scale; and Figure 5is a

perspective view show ng the descent apparatus in use with a
Figure 1 is a side view showing a descent apparatus in use;

Figure 2 is a perspective view from the left of the descent apparatus;
F igure 3 is a perspective view of the descent apparatus from the right;
Figure 4 is view from the left of the apparatus on an enlarged scale; and

Figure 5 is a perspective view showing the descent apparatus in use with a

hamess.

Referring to the drawings, a personal descent apparatus 1 has a support frame 2
having a planar base 3, each end of which has an upright supporting bracket 4,5
respectively. A fixed shaft 6 extends between the end brackets 4,5 and a
rotatable drum 7 is coaxially mounted on the shaft 6. The frame 2 is formed with a
cylindrical aperture 8 which serves as an exit centering device for a cable 17
which can be fixed to the drum 7. To the right-hand end of the drum 7 is fixed a
disc-brake assembly comprising a disc 9 and a manually-controllable pair of
opposed brake pads 10, which can be operated by means of a brake lever 11.

At the left-hand end of the drum 7 is located a centrifugal brake 12 which is
connected to an internally toothed ring gear 13 via a pinion 19 the gear ratio of
which is designed to produce in use the desired controlled speed of descent. The
apparatus 1 is provided with two hand grips 14, 15 which can be held by the



harness. Referring to the drawi ngs, a personal descent apparatus 1 has a
support franme 2 having a planar base 3, each end of which has an upright
supporti ngomsacises 4,5 respectively. A fixed shaft 6 extecdsGhvstoosen t he
end brackets 4,5 and a rotatable drum7 is coaxially nmounted on the shaft
6. The frame 2 is formed with a cylindrical aperture 8 which serves as an
exit centering device for a cable 17 which can be fixed to the drum7. To
the right-hand end of the drum7 is fixegd a disc-brake assenbly conpri sing
a disc 9 and a manual |l y-control |l able pair of opposed brake pads 10, which
can be opejgcefldinyg pEISOF whendhEapleardt8Y Rruskl, a8lshbld ihHiguredndamnd opf t he
drum?7 is located™a centrifugal brake 12 which is connected to an

i nt er nal | ytheasawingsri ng gear 13 via a pinion 19 the gear ratio of which is
designed to produce in use the desired controll ed speed of descent. The
apparatus 1 is provided with two hand grips 14, 15 which can be held by the
VO 03/ 070384 wi(Bé GBRarMF6M Figures ¢ aindi 51f therdrawingsein Use thopppavatiss iss

used, as shown in Figures 1 and 5 of _the drawings. As will be apparent
from Fi gurkedd egainst fiechesiof dhadpsrpndingpersen UsEIgIPE4waand ipsn, dSagai nst
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CLAIMS: 1. A portable descent apparatus (1) for use in effecting the
controll ed descent of a body froman elevated | ocation, characterized in

t hat the wopasrnai3as conprises in conbination a support fr @&ca/GRpB/ObEI Ng a
substantially planar base (3) and upright supporting end brackets (4,5), a
fixed shaft (6) extending between said end brackets, a rotatable drum (7)
coaxially nmounted on said shaft and having neans for attachnent of one end
of a flexible cable (17) thereto, the dreum (7) having fixed to one end
thereof a manually or renotely controllable calliper-operated disc brake
assenbly and to the other end thereof a gear driven descent speed
controller conprising a toothed annul ar nmenber (13) nmeshing with a pinion
(19) driving a centrifugal brake assenbly (12), the flexible cable (17)
havi ng onqmgaﬂgsattached to said drumand the other end (16) thereof having
anchori ng for attaching the cable to a fixed position (18), and a
first handle neans (15) attached to the support frane (2) adjacent to said

di sc brake assenbly and provided with rmneans manu tely
control linl t/h@oﬁaé |¢@C€f‘¥ aepargtus; (& foruse 'Bre&féél'n%%ﬁ%tgp egrﬁ? ﬁe%térl}gnd

handl e ma&ggagﬁbnﬁs{n %‘Fé]}%ﬁet{g]%c%h@n SéHé‘?Qétén}b dfiBh&tine aﬁ‘ﬁ@@tcoh{brééé%

descent spe ontroller e arrangenent bel ng such t use the
appar at us aambinatibre bdsupportgrarhe (ZW\M@dlsebSBahaﬂs( plapasbase (3) ande:ppighhar

base (3 osi t ned ai descendi od . escent . t

clai med i reaRerig end BEedils (4D SBRE a8 eaind bGRER R AT L £ 20
plurality %cﬁéﬁs%h&ﬁl&blé%rﬂﬁﬁm %aﬂalﬁ}ﬁfnﬁ@ﬁ@d oh sddépasteitid IRy medAs as
claimed in daimil 2, Wherein the cable is forned fromhigh tensile

strength dier \agﬁplsr@éntefe@me end of aiflexibie cahled17) theretmdhedaimierRaving n t he
range fr Or?i)gedstot&e efd thereof a manually or remotely controllable calliper-operated disc

brake assembly and to the other end thereof a gear driven descent speed
controller comprising a toothed annular member (13) meshing with a pinion (19)
driving a centrifugal brake assembly (12), the flexible cable (17) having one end
attached to said drum and the other end (16) thereof having anchoring means for
attaching the cable to a fixed position (18), and a first handle means (15) attached
to the support frame (2) adjacent to said disc brake assembly and provided with
means (11) for manually or remotely controlling the braking effect of the disc brake
assembly, and a second handle means (14) attached to the support frame (2)
adjacent to said descent speed controller, the arrangement being such that in
use the apparatus can be held using the two handle means (14,15) with the planar
base (3) positioned against the descending body

2. A descent apparatus as claimed in Claim 1, wherein the support frame (2) is
provided with a plurality of attachment points for a harness.

3. A descent apparatus as claimed in Claim 1 or 2, wherein the cable is formed
from high tensile strength galvanised steel or stainless steel, and has a diameter
in the range from 2.5 to 4 mm.



