WO 2006/022519 PC:/KR2005/002802 [DESCRIPTION) [Invention Title] LIFE SAVING IMPLEMENT
[Technical Field] The present invention relates to a life saving implement, and more particularly, to a

mechanical‘glg\%& r-fye, non-power life saving implement, which can be u%&/gg%% an
emergency breaks ot in a high-rise building, a high-rise apartment, and the " like and thus people

intend to escape to the outdoor. [Background Art] As the earth has grown in population, the
skyscrapers have been built to effectively use the limited area of land. Therefore, when the fire breaks
out in the skyscrapers, the interior furniture formed of flammable and toxic material and equipped in
the skyscrapers may cause a disaster. Furthermore, when the fire breaks out, the fire escape and
hallway; éﬁrff‘tﬁ@ a chimney that quickly sucks up the toxic gas and flame and the whole
building[ ecomes'a sheet of flames. In addition, when the fire breaks out, since the main/front door of
the builpingsapnatide] used, people who are in the building have to escape out of the building through
a window or a veranda. Therefore, people who cannot be rescued in advance may be victims by the
flame and toxdd GRS r\oYNIE fom the building. In immergency situations +io.’s such L as
the UG(%SB"FHH]] 6tC 1rro_:1s+tULLa4l. ttack inthe the U.S., many peoples were victims
while working down the narrow flights of the stairs. Accordingly, descending life lines have been used
in case the fir€ler pthemeénergeioysehrieakoat Ifhsagghoptophaicanésoape putishindibuidimng

through the window or_veranda using the d g lifel] coRvRNHanplAgscending
lifelines havergeﬁro ) %acr%yier}] ?P{g%)l u(t: %or?%l Ei%%qgfggég%%ﬁ?rﬁt%%%ﬁvéﬁgggrmore, the descending life
is designed tdibe arseul foneangeryy breeks orthizrm bigh-thies dorildingoadiighsiendnigtifenhemndréhe

complicated fiog, a3 HOUGA, 46 UQn TG RIPGR Abg:requency n use of the conventional
e

descending lite'is very lo en in an emergency.
[Background Art]

As the earth has grown in population, the skyscrapers have been built to effectively use
the limited area of land. Therefore, when the fire breaks out in the skyscrapers, the
interior furniture formed of flammable and toxic material and equipped in the
skyscrapers may cause a disaster.

Furthermore, when the fire breaks out, the fire escape and hallway may function as a
chimney that quickly sucks up the toxic gas and flame and the whole building becomes a
sheet of flames.

In addition, when the fire breaks out, since the main/front door of the building cannot be
used, people who are in the building have to escape out of the building through a
window or a veranda. Therefore, people who cannot be rescued in advance may be
victims by the flame and toxic gas or by leaping down from the building. In immergency

cidrentimia arrnl Ao 4+
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he U.S., many peoples were victims
while working down the narrow flights of the stairs.

Accordingly, descending life lines have been used in case the fire or other emergencys
break out. That is, the people can escape out of the building through the window or
veranda using the descending lifelines.

However, the conventional descending lifelines have a problem in that it cannot be used
above a tenth floor. Furthermore, the descending life is designed to be used for one by
one.

Furthermore, the conventional descending lifelines are complicated in use, haviig a
limited function. Therefore, the frequency in use of the conventional descending life is
very low even in an emergency.

In addition, since the conventional descending lifelines are designed to operate by an
1



In addition, since the conventional descending lifelines are designed to operate by an 1 2 electric
power, it may not work when the fire breaks. That is, when the fire breaks out in the building, the
electric power line may be damaged not to supply the electric power to the descending lifelines. 5
Object of the Invention It is the object of the present invention to substantially overcome or ameliorate
one or more of the disadvantages of the prior art, Summary of the Invention io The present invention
provides a life saving implement including: a passenger vehicle for transporting at least one
passenger, so that the vehicle transports a weight; 2cable drum assembly including, a housing; is a
shaft rotatably mounted in the housing, a first cable drum mounted on the shaft, and a first flexible

cable wound on e, st GabIe Aol harablen Ravin arfiel ot e eadisald first end

being secured toe{ e vehicle 'so that upon pulling of said first cable out of saiﬁi ho,usin‘g tt}e vehicle is
allowed to descetel bwidinadbe fRsTisrERYSF GRSVIEY B dorteedrabicRne ™, BrKE RSBy Yor applying
a frictional force tper@sishdatgtitstiaskthe first cable drum to thereby control the rate of descent, said
brake assembly including, a brake drum mounted on the shaft, a first braking member, F 25 a support
member supporting the first braking member in frictional contact with the brake drum, a brake frame,
and biasing eans for biasing the first bral@RIRi@HE: fﬁ‘f‘c’)‘\%ﬂ%ﬂonal engagement with the brake
drum, said biasing meansibeiagtgannédiedogiwaerrie BguppLatimerasenandanelioralike frame; a

brake booster for,adysfiHg JhedsienakigseerdrAmnging on said weight, said

Summary of the Invention
10 The present invention provides a life saving implement including:
a passenger vehicle for transporting at least one passenger, so that the vehicle
transports a weight;
a cable drum assembly including,
a housing;
15 a shaft rotatably mounted in the housing,
a first cable drum mounted on the shaft, and
a first flexible cable wound on the first cable drum, said first cable
having a first end and a second end, said first end being secured to the vehicle so that
upon pulling of said first cable out of said housing the vehicle is allowed to descend,
20 under the force of gravity, at a rate of descent;
a brake assembly for applying a frictional force to resist rotation of the first cable
drum to thereby control the rate of descent, said brake assembly including,
a brake drum mounted on the shaft,
a first braking member,
25 a support member supporting the first braking member in frictional
contact with the brake drum,
a brake frame, and
biasing means for biasing the first braking member into frictional
engagement with the brake drum, said biasing means being connected between the
30  support member and the brake frame;
a brake booster for adjusting the frictional force depending on said weighl, said
brake booster ing]uding,

a second cable drum rotatably mounted in the housing,




brake booster including, a second cable drum rotatably mounted in the housing, 3 a second flexible
cable wound on the second cable drum, said second cable having a first end and a second end, said
first end being releasably attached to the vehicle, release means for releasing said first end of the
second cable from the s vehicle, and connecting means for operatively connecting the second cable
drum and the brake frame, said connecting means being adapted to urge the brake frame toward the
brake drum in response to said weight to thereby increase the frictional force between the first braking
member and the brake drum when the release means is actuated. io Preferably, said first braking
member includes a brake lining. Preferably, said biasing means includes a spring. Preferably, the
second cable drum is adapted toseciaddlimxibleeaticagtion on e krooné @hibdaimerit gwné-way bearing is

provided to preventithe secondcable, AL HEE AR IRA EREIQRORRAHIRHS Sdideone direction.

is Preferably, the life saving implement further includes a speed reduction assembly, said speed
reduction assemb??‘ﬂéing operable after the vehicle reaches a pre- determined height. Preferably, said
speed reduction assembly is adelpiesinieans duideeasipogié Seively dfitrersing takkifentdree to
progressively, re%ﬁﬁl&b%ﬁate of descent of the passenger 20 vehicle, Preferably, the life saving
implement further includes a buffering device for buffering the passenger vehi%fé frefer%bly, the

oV

housing is adapted to be pivotafPREHAB BERR T RBERRAFY S HBBLRGBUAGRISIIIEHom a storage
position to an opéxsiukefositiosuienivetiifersaviriyira plaptehtocuse fba hakifsngdavardiieadapted to

prevent movemehafssaickDRusInE: kmdhRgRAFAIMEHGS ORI TR SRFASa ROSIRE tReeferably,

said speed reduction assembly includes: a second hraki ember, and brake release means, said
second braking rﬁ@ﬁ%@?’%‘ﬁf‘é‘%?fe‘?ﬁi@@l&’f& tgaefbtgegrépease A X nchiel
10

Preferably, said first braking member includes a brake lining.

Preferably, said biasing means includes a spring.

Preferably, the second cable drum is adapted to rotate in one direction only.

In one embodiment, a one-way bearing is provided to prevent the second cable
drum from rotating in a direction opposite to said one direction,

15 Preferably, the life saving implement further includes a speed reduction
assembly, said speed reduction assembly being operable after the vehicle reaches a pre-
determined height.

Preferably, said speed reduction assembly is adapted to provide a progressively
increasing braking force to progressively reduce the rate of descent of the passenger

20  vehicle.

Preferably, the life saving implement further includes a buffering device for
buffering the passenger vehicle.

Preferably, the housing is adapted to be pivotally connected to a building, said
housing being movable from a storage position to an operative position,

25 The life saving implement can further include means adapted to prevent
movement of said housing from the operative position to the storage position.

Preferably, said speed reduction assembly includes:
a second braking member, and
brake release means, said second braking member being operatively connecled

30  said brake release means for movement between a non-braking position, wherein said
second braking member is spaced apart from the brake drum, and a braking position,
wherein said second braking member is moved into frictional engagement with the brake
drum.

Preferably, said brake release means includes:

35 a projection formed on the first cable, and
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30 said brake release means for movement between a non-braking position, wherein said second
braking member is spaced apart from the brake drum, and a braking position, wherein said second
braking member is moved into frictional engagement with the brake drum. Preferably, said brake
release means includes; 35 a projection formed on the first cable, and 3a an actuation cable including
a ring, said actuation cable being operatively connected to said second braking member, said first
cable passing through said ring, the arrangement Qeing such that said second braking member is
urged from the non-braking position to the braking Sosition when the projection engages the ring. s
Preferably, said buffering device includes a buffer spring having an end, said end of the buffer spring
being secured to said seocaiasion ebiurrivdinsanne PdroENIOn sahls SpwagRe Y sHegular pitch spring.
Brief Description @f:Haa dfauiiagscbiddpkaie med Rmaadime sihd phgipsebonindeivias thell now be
described. by way_ of.an xample anl ith [elerenseilo hs.ssemparoArayingsberein: Fig. Lis
a schematic sectiONATVIEW OF lite saving implement according to ah embodiment of the present
invention; Fig. 2 Resitisadadhriialdog tRssteatiipmibeoreiseitn aneteeihisi@itotor assembly 15 depicted
in Fig. | before a life savingrimmicracTudfcine peeRenicveniinriis apriednfi.cddssaidastional view
llustrating a rear portionof a,prime motar assembl. depicied: i Figh d hgfore a lfe saving implement
of the present invention' Is o eréted; fnylg. 1%sa sectional view _|fﬁjstrat|ng a front portion of a prime
motor assembly depictddeisrrly, saidktaring P HURRY AR REPREMEOS the present invention is operated;
20 Fig. 5 is a sectional view illustrating a rear portion of a prime motor assembly depicted in Fig, |

after a life saving implement of the pr%?geq, Q%HHF%BA%?H%%?%&M’& _20006/022519

PCT/K112005/002802 Fig. 6 is a sectional view lllustrating a side portion of a prime motor assembly
depicted in Pig. 1 befordepiitreshamborimpaainthe prery isrediamn il e Sndesopefabédrig. 7 is a
sectional view illustiatingnasidn, patinrehe primeamaipmasgemblygdepieted in Fig, 1 after a life saving

implement of the preser%iign\ieﬂtgos%ﬂgrr?&%rsaégghal view of a life saving implement according to an
embodiment of the present invention,;
Fig. 2 is a sectional view illustrating a front portion of a prime motor assembly
1s  depicted in Fig. 1 before a life saving implement of the present invention is operated,
Fig. 3 is a sectional view illustrating a rear portion of a prime motor assembly
depicted in Fig. 1 before a life saving implement of the present invention is operated;
Fig, 4 is a sectional view illustrating a front portion of a prime motor assembly
depicted in Fig. 1 after a life saving implement of the present invention is operated;
20 Fig. 5 is a sectional view illustrating a rear portion of a prime motor assembly

depicted in Fig, 1 after a life saving implement of the present invention is operated,;
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Fig. 8 is a view of a pressure booster depicted in Fig. 1; Fig. 9 is a view of a wire rope and a wire ring
that are depicted in Fig. 1; Fig. 10 is a view of a passenger vehicle before a life saving implement of

the present‘“'}%\]/g&tggnig gperated; Fig. 11 is a view of a passenger vehicle afigr a8, 63413902
implement of the pré’s‘enlt invention is operated; Fig. 12 is a view illustrating a wire rope of a wire rope
separator installed on an upper portion of a passenger vehicle before the wire rope is separated from
the wire rope separator Fig. 13 is a view illustrating a state where a wire rope of a wire rope separator
installed on an upper portion of a passenger vehicle is being separated from the wire rope separator;
Fig. 14 is a view illustrating a wire rope wound around a winding drum; Fig. 15 is a sectional view of a

buffering device, before a life .saving implement of inyention dsenerated gy Hepsceed

sectional view%‘@a@dﬁérﬁ‘?ﬁtb"é\%{c %\ﬁgr&%sléﬂg%v%%g%g en?én%of e present invention is operated;
Fig. 17 is a froqi Vigw I0berdifeadifeingvimpiemlemet hitthraxesruhiruoamiacreiidied in a building;
Fig. 17 s a front Yigw iobefifeasiiviog T et

ig. 18 is a rear view.of a life.saving implem:s r nventiam, nsdaliad]yndedititding;
Fig. 19 is asidglgie)é\\//lﬁﬁésﬁ? ' %a\}ir‘{ge??’n%%%%%ﬁ%%ﬁhgd%r%i%nt ir]ven%(_)n that is installed ‘in a building;
Fig. 20 is a sidg\iewy illuftatinigesstate inipemant af<bagersorhisreRiend LrREFGtor assembly are

installed on an qutey side of a huilding; Fig, 21.1s.4 %@é't?ﬁw v pf a portion | of Fig: 20; Fig, 22 is a
side view iIIustéﬁngggté{fgv\\/’vé}:? ée%ggésggﬁger vehicle is descending by the operation of a life saving
implement of e seativenfianyiantie@Ebasyde 25 Eirt aRdepiols od 52 > Fig. 23 is a view

llustrating an g%ﬁagm%ei%“;evf?ew% avingmplenaniebUis: e Iastsdnuaiapiaresinimeenusbntised
in many stories.
invention is operated;

Fig. 11 is a view of a passenger vehicle after a life saving implement of the present
invention is operated; |
Fig. 12 is a view illustrating a wire rope of a wire rope separator installed on an upper
portion of a passenger vehicle before the wire rope is separated from the wire rope
separator

Fig. 13 is a view illustrating a state where a wite rope of a wire rope separator installed
on an upper portion of a passengcr vehicle is being separated from the wire rope
separator,

Fig. 14 is a view illustrating a wire rope wound around a winding drum;

Fig. 15 is a sectional view of a buffering device before a life saving implement of the
present invention is operated;

Fig. 16 is a sectional view of a buffering device after a life saving implement of the
present invention is operated;

Fig. 17 is a front view of a life saving implement of the present invention that is installed
in a building;

Fig. 18 is a rear view of a life saving implement of the present invention that is installed
in a building;

Fig. 19 i$ a side view of a life saving implement of the present invention that is installed
in a building;

Fig. 20 is a side view illustrating a state where a passenger vehicle and a prime motor
assembly are installed on an outer side of a building;

Fig. 21 is a detailed view of a portion I of Fig. 20;

Fig. 22 is a side view illdstrating a state where a passenger vehicle is descending by the

operation of a life saving implement of the present invention; and



[Best Model Reference will now be made in detail to the preferred embodiment of the present
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, the

same refere‘;}%ea%%lgg%fgwill be used throughout the drawings to refer to thg samgRnlke.Reyts. Fig. 1
shows a life'saving implement according to an embodiment of the present invention. Referring to Fig.

1, the inventive life saving implement includes a passenger vehicle 80 for loading evacuees, a prime
motor assembly 10 for descending the passenger vehicle 80 at a safe speed, a first wire rope 18
wound in the prime motor assembly 10 and connected to a top of the passenger vehicle 80. For the
descriptive convenience, the evacuees will be referred as passengers getting on the passenger

vehicle 80. erien.tc?_ﬁ E;%?Et‘ rope, %%&gﬂﬂ%%%%}%%@ RARE qﬁgeggpﬂﬁglgﬂﬂ@{%g@@ftﬂﬁ pRssenger

vehicle 80 descéfti e prime motor a ' includes a braking unit 30 and a speed reduction
unit 20 that arénveetito eonsioluliengessbneiedispaety GleREpassenger vehicle 80. The passenger

vehicle j%incﬁdﬁsg bottom plate 82 supporting the passengers and sub-plates 84 erected on edges
of the battiSii B3 82. The sub-plates 84 are designed to pivot around the edges of the bottom plate

82 by hinge shri&rénstarkliandies Meismasritedaini b sedlingofitrepassbedincehiefetBo sBeeat the
passenger can control a wire rqpe separator 100, to allow th ' desc cond
Wire rope 64 FLEGHHEES S b Moo SR e et

rll removab nnected to the passenger
vehicle 80, Thespesaijahofihe abiirerde suribbe difeitabingsed glooegitontitbe deavwyiaes CI-fest,

when the fire breaks out, tﬁgﬂpasgengers get on the passenger vehicle 80 and pull down the start
handle 99. Théh?ﬁ?ér?e%ro Wit Sr‘ope 64 is separated from the rope separator 100. The prime motor

assembly 10 opgratesstveleastkfithedimstzvineptopert Saseudiharturin acshodmaters2dis gresent

PC:'/1:~'2005/(1)r9\?e% 120n.
Referring to Fig. 1, the inventive life saving implefnent includes a passenger vehicle 80
for loading evacuees, a prime motor assembly 10 for descending the passenger vehicle
80 at a safe speed, a first wire rope 18 wound in the prime motor assembly 10 and
connected to a top of the passenger vehicle 80.
For the descriptive convenience, the evacuees will be referred as passengers getting on
the passenger vehicie 80.
When the first rope 18 wound in the prime motor assembly 10 is released, the passenger
vehicle 80 descends. The prime motor assembly 10 includes a braking unit 30 and a
speed reduction unit 20 that are used to control the descending speed of the passenger
vehicle 80.
The passenger vehicle 80 includes a bottom plate 82 supporting the passengers and
sub-plates 84 erected on edges of the bottom plate 82. The sub-plates 84 are designed to
pivot around the edges of the bottom plate 82 by hinge shafts. |
A start handle 99 is mounted on a sealing of the passenger vehicle 80 so that the
passenger can control a wire rope separator 100 to allow the passenger vehicle to
descend.
A second wire rope 64 is connected to the prime motor assembly 10 and removably
connected to the passenger vehicle 80.
The operation of the above-described life saving implement will be now described.
First, when the fire breaks out, the passengers get on the passenger vehicle 80 and pull
down the start handle 99. Then, the second wire rope 64 is separated from the rope

separatér 100.

The prime motor assembly 10 operates to release the first wire rope 18 wound around a



drum (not shown), thereby descending the passenger vehicle 80. In order to control the release speed
of the first wire rope 18, i.e., the descending speed of the passenger vehicle 80, the braking unit 30

and the spe‘eﬁa redughion ginit 20 operates. That is, the release speed of the first witSoiRRA 4GS
reduced by the ‘operation of the braking unit 30. When the passenger vehicle 80 reaches a

predetermined height from the ground, the speed reduction unit 20 operates to gently stop the
passenger vehicle 80. Fig. 2 is a sectional view illustrating a front portion of a prime motor assembly
depicted in Fig. 1 before a life saving implement of the present invention is operated and Fig. 3is a
sectional view illustrating a rear portion of a prime motor assembly depicted in Fig. | before a life

saving implement of the pre ' o d Refering taikigs 2 and 3, the prime motor
assembly 10 ir‘?éﬁfﬁé%og S%%‘t%ﬁ%tgg%% (géégfgg%ggﬁg% 13 r%_tatabli/ installed jn the motgr bod il,
winding drumsid 2y dehithcetrin sl sel ersopresied $itelish tHEHIESnP dfdim 1§ 4RtFEN SR%% first

wire rope 18 agletfivo}ggg LRY & PLIRILYsef H{@&aﬁiﬁ%rﬁﬁ@c' shatkfdupstioniaaasoa rationgiahadt. of
the braking drum % a brake lining 14 controlling the rotation of the bralggrggdr m 13, a .braklrngrle

connection plathatsisnthmtetease Srorphiofiist HEDIaRS ik A4ESroVeht® RRTHTARR RAIRY 14
from being re%%%@%g%%@%ﬁmgﬂe?ég& 6 MauBledoR A lewapedkiaing dlaieHiSotthadrake
the brake a

lining 14 to bias ining 14, and a brake frame 17 mounted on a lower portion %% irregular

pitch spring 16gwwshéhatepeefradiive Wit MMARIFFLY SR EIR AR §ATBEF e IRStor assembly

10 further inclydgs p;gheed AR INGBhison astivgottionel postiomoldhesbeakihgdiniatels t
control an RPM of the braking drum 13 and a_speed reduction connecting plate 22[ @ougtlgd op 4 top
surface of the $p&égl Icerfetion 1I’ifﬁﬁ@‘?ﬂ!&é‘?@i‘ﬁ%ﬁ”ﬁ&%@%Qé‘néﬁ%lfﬁ’@ﬁ%}’?%r%n%pﬁaa?n Prevent the

speed reductiop lining 2%, fErmmeingaseYest as:thmypkipgdeunold miatediT deppeintsimbigr 1
assembly 10 further includes an irregular pitch spring 23 mounted on an %é)doer portion of the speed

reduction connbefig ks ying ABMFRSHA LS PRSI Fo@RFHaE etion braking frame 24
mounted on anyypperpadiondf heiieguins pieh sastog &3dmigigntatectndesommeesivedpred, of the

irregular pitch spring 23. The prime-motor assemply 10 further includes a hook ring 25 for allowing the
speed red ucti&ﬁqmﬂﬂgdml%lge@ﬁé@él& spalabim the %P&Rfr?@ogyuﬁqﬁﬁﬂ%%% é%%%%ggﬁwﬁel q&cét?gn
unit 20 is not oparaiRd dRdRFIBIRDsAlGNTGHHBrakakingraliuTB I tbaonthistothe first wire rope 18

are wound by a plurality of turns, a central shaft 19 functioning as a rotational shaft of
the braking drum 13, a brake lining 14 controlling the rotation of the braking drum 13, a
braking connection plate 15 mounted on a lower portion of the brake lining 14 to prevent
the brake lining 14 from being removed, an irregular pitch spring 16 mounted on a lower
connecting plate 15 of the brake lining 14 to bias the brake lining 14, and a brake frame
17 mounted on a lower portion of the irregular pitch spring 16 to generate compressive
force of the irregular pitch spring.

The prime motor assembly 10 further includes a speed reduction lining 21 contacting an
upper portion of the braking drum 13 to control an RPM of the braking drum 13 and a
speed reduction connecting plate 22 mounted on a top surface of the speed reduction
lining 21 to reinforce the speed reduction lining 21 and prevent the speed reduction
lining 21 from being removed as the braking drum 13 rotates.

The prime motor assembly 10 further includes an irregular pitch spring 23 mounted on
an upper portion of the speed reduction connecting plate 22 to apply compressive force
and a speed reduction braking frame 24 mounted on an upper portion of the irregular
pitch spring 23 to generate the compressive force of the irregular pitch spring 23.

The prime motor assembly 10 further includes a hook ring 25 for allowing the speed
reduction lining 21 to be spaced away from the braking drum 13 when the speed

reduction unit 20 is not operated and a pin 25 allowing the braking drum 13 to contact or



6 WO 2006/022515 PCT/R2005/002802 move away from the upper portion of the braking drum 13 by
being inserted in or removed from the hook ring 25. A wire loop 27 is connected to an end of the pin

26 so that (I;}E%qrﬁgg/wésléhe wire loop 27 to remove the pin 26 from the hook #ipgk 35 R8gHUre

booster drum 62 i1s mounted on the braking drum 13 and a one-way bearing 63 is spaced away from

the pressure booster drum 62. That is, the pressure booster drum 62 and the one-way bearing 63 are
coupled to each other by a supporting rod inserted The one-way bearing 63 controls the supporting
rod 61 such that the supporting rod 61 rotates in only one direction. The second wire rope 64 has a .
first end fixed on the pressure booster drum 62 and a second end inserted in a ring and coupled to the

rope separator Weﬁl R %L&ﬁ%ﬁf Brisn ofthe nasrenoeruahicle3ObEnerarsdusthes or
provided a thiréﬁvglge rop 650having a wsft%nd connected to t%{egg supporting rod 61 gr;gg seé%?d end

connected to therheakih§erarie tpelnainge’SpdeWiredRrRidn BrarRmytHamhie 52 #f o gl
view illustrating. frgnt pertiom ofi RFRAJIDEIET ASREMINY HERRIod Mohithd Rt anifa saving

implement of the present invention is operated, Fig. 5 is a sectional view iIIustrgting a rear portion of a

prime motor asdepabiyudeprestiriig 82 dnsroantedsanill PRHRRE L EMIRVER ISR LS

operated, Fig. %é%@@%ey'@away'@wI@@@@%%‘g@s&@umm prime motor assembly depicted in
Fig. 1 before a life saving implement of the [

' present invention is opehated, a%g Flg. 7 iss? ée[ctioré%l
view illustrating besitfe HEraersora beRsETHER H2sanduilcaRicrel iRBIPE. hdFa TIERETIAY ©2
implement of thgypregent IyeBHALISRPAIRIE Refepiag ey igsidaiopughticlntiesoppeatiop aidhe
life saving implement of the  present invention, the passenger vehicle 80 descends while the first rope

wound around &heweih AL HPRO I ETRd Sd Fofaat 18 QRREAPHENSIZI®Ry drum 13 mounted in the

winding drum 12yotalessdheikyaking cuni3@ anditbeisred sacietipredstic?Bobetrebpecté2hndre
mounted on the lower and_ upper portigns of the brakjng t?ﬁaum 13 are%(griaﬁgd. As %hg braal%in déym
13 and the sppeaRAEREIRSERRLE SodE R0 Or e BPARTRFOM T3 BE e

descending sp%qldgnti@@@@mg@ﬁg@y%iglgés;gradually reduced unitil it stops.
There is further provided a third wire rope 65 having a first end connected to the
supporting rod 61 and a second end connected to the braking frame 17 and the speed
reduction braking frame 24.
Fig. 4 is a sectional view illustrating a front portion of a prime motor assembly depicted
in Fig. 1 after a life saving implement of the present invention is operated, Fig. 5 isa
sectional view illustrating a rear portion of a prime motor assembly depicted in Fig. 1
after a life saving implement of the present invention is operated, Fig. 6 is a sectional
view illustrating a side portion of a prime motor assembly depicted in Fig. 1 before a life
saving implement of the present invention is operated, and Fig. 7 is a sectional view
illustrating a side portion of a prime motor assembly depicted in Fig. 1 after a life saving
implement of the présent invention is operated.
Referring to Figs. 4 through 7, in the operation of the life saving implement of the
present invention, the passenger vehicle 80 descends while the first rope wound around
the winding drum 12 is released.
That is, when the braking drum 13 mounted in the winding drum 12 rotates, the braking
unit 30 and the speed reduction unit 20 that respectively are mounted on the lower and
upper portions of the braking drum 13 are operated. As the braking drum 13 and the
spped reduction unit 20 operate, the RPM of the braking drum 13 is reduced and the
descending speed of the passenger vehicle is gradually reduced unitil it stops.
The braking unit 30 is designed to control the release of the first wire rope 18 wound

around the winding drum 12 such that the first wire rope 18 can be released at a safe



The braking unit 30 is designed to control the release of the first wire rope 1'8 wound around the
winding drum 12 such that the first wire rope 18 can be released at a safe 7 W02006/022 M9

PCT/lUP-ZQQ?éQ%@Q%ﬁpeed. The pressure booster 60 is designed to conigghthe,camipressive force
of the irreguilar pitch Springs 16 and 23 mounted on the braking unit 30 and the speed reduction emit

20 such that the braking force and the speed reduction force that are respectively generated by the
braking unit 30 and the speed reduction unit 20 can be controlled to be proper to the load applied by
the passengers. The braking and speed reduction units 30 and 20 are designed using a theory where
a deformation of a solid material is proportional to applied force as far as the applied force is over

predetermined fgyeey ThaL i5,&SRENCLEHENES ARG WRIGN! Qi Aieiabt IS dhepLy israpRleehin

designing the braking and speed reduction units 30 and 20 of the present invention. Therefore, when
the passengersiffé&ibH Mitchapsaagdp veridkBourdakhsdraege sribie rapHinspecd wmoyreeith
pressure higherfhiang load applied B}’aﬁ}ﬁgpﬁw%é@%ﬁ@ﬂ%ﬁ#@@dp{&ﬁ?&ﬂf@nbﬁ%ée{hféf%Q%s@%@tm@ly

one-way bearing 63. In addition, the first wire rope 18 is released with a speed proper to braking force

of the braking @isREetah &by deakidgamy dbavdsberiperdapiuetisnamiirdbparhe pomEsseriaibh of

the speed reducigping #3 WheR e hegkiings«naia hooked on the wire loop 27 one by one, the
pins 26 are removed one by one and the reduction linings 21 contacts on the uppergﬁ%tion of the

braking drum 13 dring ardospesd peAngtior BrERIAG ardh?d SaRHiRsigRedUTIn S LRSI RING of

the braking drugefimahecorisssivadsr obibgdrradIao SpiNea e 25 8980 Paddedee
greater than the load applied by thc?O%assenlgers in the passenger vehicle 80 saq that the hraking drum

13 rotates at a $HENA BT IEHNEoREcHiDE ifn S NERR SRS BBO Sttt Of the/plele s

invention. referringhle kidahitbe B eRSIIGMRO A ARINE WAL STRR] SeRRSiHAGAL: B caneoted taa
motor body 11, the pressure booster drum 62, which is mounted on both sides of the supporting rod

61 and on whicR{HEE5RB%0Re rope 64 is wound, and the one-way bearing 63 spaced away from
the pressure bopgigefdieMvidnTine pasanayrdestinentBdnsavsiesanvetiielecesetisadanibe-seipearting

fod 61 and an pitch spring 16 is applied with pressure higher than a load applied by the passengers by
the pressure booster drum 62 and the one-way bearing 63.
In addition, the first wire rope 18 is released with a speed proper to braking force of the
braking unit 30, thereby descending the passenger vehicle at a safe speed.
In the operation of the speed reduction unit 20, when the hook rings 25 are hooked on
the wire loop 27 one by one, the pins 26 are removed one by one and the reduction
linings 21 contacts on the upper portion of the braking drum 13 in order, thereby
stopping the braking drum 13 while gradually reducing the RPM of the braking drum 13.
The compressive force of the irregular springs 16 aid 23 is generated to be greater than
the load applied by the passengers in the passenger vehicle 80 so that the braking drum
13 rotates at a speed proper to the load.
Fig. 8 illustrates the pressure booster 60 of the present invention.
referring to Fig. 8, the pressure booster 60'includes the supporting rod 61 connected to a
motor body 11, the pressure booster drum 62, which is mounted on both sides of the
supporting rod 61 and on which the second wire rope 64 is wound, and the one-way
bearing 63 spaced away from the pressure booster drum 62.
The one-way bearing 63 includes an inner case fixed on the supporting rod 61 and an
outer case fixed on an inner surface of the motor body 11.
The second wire rope 64 is wound around the pressure booster drum 62, That is, the
second wire rope 64 has a first end fixed on the pressure booster drum 62 and a second

end coupled to the wire rope separator mounted on the upper portion of the passenger



outer case fixed on an inner surface of the motor body 11. The second wire rope 64 is wound around
the pressure booster drum 62. That is, the second wire rope 64 has a first end fixed on the pressure
booster dru%gg‘(ﬂg%ﬁ, cond end coupled to the wire rope separator mourgq. @k ihgsapgs; portion
of the passenger 006/022519 PCT/KR20051002802 vehicle 80. There are provided four third
wire ropes 65 fixed on the supporting rod 61. That is, each of the third wire ropes 65 has a first end
fixed to the supporting rod 61. second ends of two wire ropes 65 are connected to the braking frame
17 and second ends of remaining wire ropes 65 are connected to both sides of the speed reduction
frame 24. The operation of the pressure booster unit 60 will be described hereinafter. When the
emergency such %%C?efgs occurs in a high-rise building and the persons gets on the passenger vehicle
80, the second wire rope 64 is to be pulled down by the load applied by the passengers, When the
second wire ropEh6isrpyitesided fiouhshiutuing opesropaieehosuhe SHERAIING &8 sanebisoSash
drum 62 is relea tQ,rotate.the r . %'Hﬁ‘b’b i tiQacehthenakessure
booster drum 65, tgg %}&16(50\?’ w?gré(?g%%grgtagtcézﬁ%sgg%gﬁﬁ%aat#:gﬁ gvire rop@% isa\?\%und around, thereof.
As a result, the brakwigefrapes 55 aaderasyiebiprdgdanbing drmmed arand wend sadsq! THarILRe
braking frame 1¢,mavgsypyadohiliedhs apess ieddiandameizddmaias awmard. The

e

compressive forces o raking and speed reduction irregular pitch springs 16 and 23 are to be

increased to be Higheretatinnieg Ibadrespiitschbysteeupit $9nbbs dascribri deEawaise wire rope and the

wire loop. The wire foRg. ?e?xf%@éﬂ)!&%gcﬂ’ ith 2nQkdsfining Bipeokstanidhe widaneqRRés gasnected
to a pin 26 vertically moving t

e speed reduction lining 21 at an upper portion of the braking drum 13.

When the primethacpessssgetmbhicdeodBrahessarerdnuiereBRsddets Bh MReyhedefigaR ViR ¥8%he

wire loop 27 is Qg&%@%@&bﬁ{@%g&‘éﬁﬁgﬁn the knot 28 of the wire rope 18. When the wire loop 27 is
pulled, the pin 26 Is remodved from the hook ring 25 and the .
When the second wire rope 64 is pulled down, the second wire rope 64 wound around

the pressure booster drum 62 is released to rotate the pressure booster drum 62.
In addition, by the rotation of the pressure booster drum 62, the supporting rod 61 rotates

so that the third wire rope 65 is wound aroungl thereof: As a result, the brakiqgﬂ frame 17

and the speed reduction frame 24 are to be displaced.

That is, the braking frame 17 moves upward while the speed reduction frame 24 moves )
downward. The compressive forces of the braking and speed reduction irregular pitch
springs 16 and 23 are to be increased to be higher than the load applied by the
passengers.

Fig. 9 illustrates the wire rope and the wire loop.

The wire rope 18 is provided with a knot defining a hook step.

The wire loop 27 is connected to a pin 26 vertically moving the speed reduction lining
21 at an upper portion of the braking drum 13.

When the prime motor assembly 10 operates after the persons gets on the passenger
vehicle 80, the wire loop 27 is pulled by being hooked on the knot 28 of the wire rope
18.

When the wire loop 27 is pulled, the pin 26 is removed from the hook ring 25 and the
speed reduction lining 21 contacts the braking drum 13. Therefore, by the frictional
force between the speed reduction lining 21 and the braking drum 13, the braking drum
13 is gradually rediiced in its RPM until it stops.

As described above, by the structure for reducing the release speed of the wire rope, the
life saving implement can be operated without using power.

Fig. 10 is a view of the passenger vehicle before the life saving implement of the present



speed reduction lining 21 contacts the braking drum 13. Therefore, by the frictional force between the
speed reduction lining 21 and the braking drum 13, the braking drum 13 is gradually reduced in its

RPM until it@@g&ﬁﬁg@?cribed above, by the structure for reducing the relepse, gpegsssphiagwire
rope, the life saving implement can be operated without using power. Fig. 10 is a view of the

passenger vehicle before the life saving implement of the present 9 WO 2006/022519
PCT/r_{F22005/002802 invention is operated, Fig. I1 is a view of the passenger vehicle after the life
saving implement of the present invention is operated, Fig. 12 is a view illustrating the wire rope
installed on an upper portion of the passenger vehicle before the wire rope is separated from the wire

rope separator, and Fig. 1%3?? vigwiiystiating,aiate igr atbenpdievameinatatie choniteespper

i ¢! . , ;
portion of the passenger vehicle is being separated from the wire rope separator. Referring to Flgs. 10

through 13, theipaisanesdricra@omhdRIcas oh isprsrateinEigl 12 Sokois Biat E5Has iy THE

bottom of the passengenyehicle Aillars 83, £ARBRCHINGB. HBREETABE B tRftie hndomiplaipds a
sub-bottom plate "84 rotatably installed on a side portions of the pillars 83, and a hinge 85 defi%ifnéq a

pivot axis of theenasaissEATpaR VL ToRE FERsERRerveitte BD RIANGPTRANNRERLNGAR
member 87 covgring autss. 3HEfanes ehttunpRr fariendds anshabotemdiae 82 witkasspdedyeiook

88 located on the center of the nonflammable member 87 to close an opening of the nonflammable
member 87. Befisva the WiggtrARAGRPIF- pulled, the second wire rope 64 is pulled down by the load

applied by the pagseRgers in g_b,ex Passengen yehise.SRang Veripressunecholesten dpper Granietales

while the second wire rope 64 wound around the pressure booster dfum 62 is released. In addjtion,
the supporting Rsiten ilaieed2ssimmaiha hotipreetihe B@ég?&erdYﬁh%,@ﬁ%ﬁigﬁ FRERRTH %/i{r}éerope
65 connected t%éB@r%ﬂ@ﬁi”ﬂ) 1o Bbtivm e A LRS- Petrnihtdualdng fiaibly Ifstoldentedsidethe
third wire rope 65 ascends and the speed reduction frame 24 descends. At thig point, the compressive
forces generatetPBiPHIeO thgimy L5 gﬁe@@rédﬁ%ﬁ%ﬁsiﬁﬁg’?}% Bitry %"pﬁﬁﬁ&?@%ﬂ%ﬁ?&%& H %%te
greater than thgload applied by the
The passenger vehicle 80 further includes a nonflammable member 87 covering outer
surfaces of the upper frame 81 and the bottom plate 82 and a safety hook 88 located on
the center of the nonflammable member 87 to close an opening of the nonflammable
g member 87.
Before the start handle 99 is pulled, the second wire rope 64 is pulled down by the load
applied by the passengers in the passenger vehicle 80 and the pressure booster drum 62
rotates while the second wire ropg 64 wound around the pressure booster drum 62 is
released. In addition, the supporting rod 61 rotates together with the pressure booster
drum 62, by which the third wire rope 65 connected to the supporting rod 61 is wound.
At this point, the braking frame 17 cqnnected to the third wire rope 65 ascends and the
speed reduction frame 24 descends.
At this point, the compressive forces generated by the braking and speed reduction
irregular pitch springs 16 and 23 are. to be greater than the load applied by the
passengers by the ratio of the supporting rod 61 to the pressure booster drum 62. By the
compressive forces, the descending speed of the passenger vehicle 80 is controlled to be
a safe speed until it stops.
Since the supporting rod 61 is not reversibly pulled by the one-way beating 63, the third
wire rope 65 wound around the supporting rod 61 is not released, thereby stopping the
ascended braking frame 17 and the descended speed reduction frame 24. Thus, the
irregular pitch springs 16 and 23 of the respective braking and speed reduction frames

17 and 24 maintains their compressive forces.
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passengers by the ratio of the supporting rod 61 to the pressure booster drum 62. By the compressive
forces, the descending speed of the passenger vehicle 80 is controlled to be a safe speed until it

stops. Sincg,}hezwﬁgg%@g rod 61 is not reversibly pulled by the one-way begFipg B3 dhigotaisg wire
t

rope 65 wound around the supporting rod 61 is not released, thereby stopping the ascended braking
frame 17 and the descended speed reduction frame 24. Thus, the irregular pitch springs 16 and 23 of
the respective braking and speed reduction frames 17 and 24 maintains their compressive forces. 10
WO 2006/022519 PCT/Y-82005/002802 The passenger vehicle 80 further includes an electric light
90, a wire rope separator 100 to which the second wire rope 64 is coupled, and a coupling pin 101

mounted in the H(e, 1006 SSANIRIAL LA0AIELF HBIEILIONE SREETAVIR. aNGiRér il i Se0NC
ed to up ent

wire rope 64 is couﬁjl he wire rope separator 100 by the coupling pin 101. W e coupling pin

101 is removedictvehititrecsovpad opecanns teisaretplehamdpeipking finstfhiamrdebinthe wire
operation of the, §§§£Q§{0YQB@|&W%Q?IQ&’% %égé@gﬁ. ‘;ngrgjﬁél@@;imes when the life saving

implement is not used, the sub-bottom plate 84 is_disposed on a side surface of the pillars 85. When
the life saving iripfériferitis sessadigirg i dnispRaEnberdidgpihsictish sopenecRgosd 09 fy the

unfolded on a plgneidsryical i, mbRURBLRIgERZLTNeONTe faRe A siconBasiadinanspacal ihe
sub-bottom plate 84 and the upper frame 81 to support the sub-bottom plate 84. When the sub-bottom

plate 84 is unfofgeatatied TR A S HRBS BRtag s the upper frame 81 and the bottom plates 82

and 84. In orderig proteet dhe PMRsSERESIsd oentbe Jenisdaswadame.gmitted from the windows of the
lower floor, the inflammable member 87 may be designed to cover the entire passenger vehicgg1 80. In

addition, after the Pehisars ipebvhee Hhasbish serve imrlaser il FoRdheedrdbictib B iomy kg fhds

outer circumfergne fihe RassesagnvebicrSNRcBerathby theliropiarEmabie-membenste, he
addition, when one of the passengers 99 pulls down the start handle 99, as shown in Flijglls5 12 and 13,

the coupling pirf4orPaéteamdetsabidmpivetshrbayhtie e Rarohsinipided oo gtbcﬁ‘%o
removed from the RN RIR $01THREwREPHE:V8FEI@BArRAted to an end of the sub-bottom plate 84

and the upper frame 81 to support the sub-bottom plate 84.

When the sub-bottom plate 84 is unfolded, the inflammable member 87 covers the upper
frame 81 and the bottom plates 82 and 84. In order to protect the passengers from the
toxic gas or flame emitted from the windows of the lower floor, the inflammable
member 87 may be designed to cover the entire passenger vehicle 80.

In addition, after the persons get on the passenger vehicle 80, when the safe hook 88 is
locked, the outer circumference of the passenger vehicle 80 is covered by the
nonflammable member 87.

In addition, when one of the passengers 99 pulls down the start handle 99, as shown in
Figs. 12 and 13, the coupling pin 101 is removed from the start handle 99. Then, while
the second wire rope 64 is removed from the coupling pin 101, the second wire rope 64
is separated from the wire rope separator 100.

Fig. 14 is a view illustrating the wire rope wound around the winding drum.

A doubly-wound radius is determined to prevent the acceleration of gravity that is
generated when the passenger vehicle 80 descends.

For reference, Fig. 14 shows a side view of the winding drum to illustrate a case where
the load applied on an end of the wire rope is varied by the radius defined by winding
the first wire rope 18 around the winding drum 12,

The first wire rope 18 is wound by many turns around the winding drum 12. A width of
the winding drum 12 is preferably manufactured such that'the first wire rope 18 can be

doubly wound.
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is separated from the wire rope separator 100. Fig. 14 is a view illustrating the wire rope wound around
the winding drum. A doubly-wound radius is determined to prevent the acceleration of gravity that is

generated W‘Jyg?r&q?&{ggg?@nger vehicle 80 descends. For reference, Fig. 14 shqwsasidgosigy of the
winding drum to Illustrate a case where the load applied on an end of the wire rope is varied by the

radius defined by winding the first wire rope 18 around the winding drum 12. The first wire rope 18 is
wound by many turns around the winding drum 12. A width of the 'winding drum 12 is preferably
manufactured such that'the first wire rope 18 can be doubly wound. 11 WO 2006/022519
PCT/1CR2005/002802 The winding drum will now be described using exampled numerical value,

However, the eyampledinumerical yalue, wil e Jimitdheisceon ahioe Rresentinuantion Gr gxample.

when the life saving implement is for 75m corresponding to 25-story apartment has the braking drum
13 having a wicthespBedmpnehiealiridnegrdiradinit fiovigen ehthsemsantiguendiome braking drum 13.
Two first wire rapes 13 03¢l Rayingna Wi 3mallerby.aRmmane weynd.3 _gﬂﬁﬁlée_%@eﬁué?ori/
winding drums 12. When thé first wire rope 18 is wound around the corresponding winding drum 12 by

4 turns, anothexmsmsite hapdheabislisaiymolddiaybiha tdthind0Mirasobe Yandingrdrgres the
diameter defineglby; faa Wi eHOBEH isi dRsSESE b UWAGN dRaire D6 Sl SAHdSHbs Wowadh 18ayers

are formed. Thérefore, the radius defined after the wire rope is fully wound is increased to

90mm(18X5). Asviddagmaler bastilmm sedvriiadiaepund dbeeraptsiarg vdodingodnys that is, the radius

o!efined by Win@i’l&ﬁ“ﬁl@ﬁ?é@_’%x@ 48 8%5%&%&%%%0%&&% WQiH?nE &Ii‘ﬁfﬁ?i%g}bx 1.6
times (480/300=1.6). In addition, the load B applied to the fully wound first wire rope 18 is increased
by 1.6 times thdHtifatiroiher Fosniis a0es by iscdeviiagectsbarowrhithe winsieh&isadonsoldd by

the passengersiRdReRasaRNIamEeialerB0d s P otkei~ne Hee ivatathsadius of the winding drum 12 is
300mm, the braking force of the braking unit is controlled such that the descending speed of the

passenger vehidYda 1Re ke onee % 15 iy WRBRAGh L8 laxeEn e ioemiet Sbgeisnteined State

where the defined after the wire rope is fully wound is increased to 90mm(18X5). As a result, the
resultant radius is increased to 480mm (300+90+90). That is, the radius defined by
winding the first wire rope 18 is increased by 90mm.
That is, the radius is increased by 1.6 times (480/300=1.6). In addition, the load B
applied to the fully wound first wire rope 18 is increased by 1.6 times than that of the
300mm-radius by the leverage theory. ,
That is, when the load applied by the passengers in the passenger vehicle 80 is 300kg
and the overall radius of the winding drum 12 is 300mm, the braking force of the
braking unit is controlled such that the descending speed of the passenger vehicle 80 is
controlled to be 0.5m/s. When the passenger vehicle 80 descends in a state where the
radius defined by the wound first wire rope 18 is increased to 480mm, the passenger
vehicle descends at 0.8m/s increased by 1.6 times as compared with when the radius is
300mm. |
In addition, by the radius reduced as the first wire rope 18 is released, the load and
descending speed of the passenger vehicle are gradually reduced. Therefore, at a
300mm-point where the first wire rope is fully released, the descending speed of the
passenger vehicle is reduced to O.5m/§, As a result, the acceleration of gravity generated
when the passenger vehicle 80 descends can be prevented but the descending speed is
reduced.
Fig. 15 is a sectional view of a buffering device before the life saving implement of the
present invention is operated and Fig. 16 is a sectional view of the buffering device after

the life saving implement of the present invention is operated.
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radius defined by the wound first wire rope 18 is "increased to 480mm, the passenger vehicle
descends at 0.8m/s increased by 1.6 times as compared with when the radius is 300mm. In addition,

by the radiyg, ée%%%ﬁq.ﬁ%the first wire rope 18 is released, the load and desgerding spapREg@Lhe
passenger vehicle aré gradually reduced. Therefore, at a 300mm-point where the first wire rope is

fully released, the descending speed of the passenger vehicle is reduced to 0.5m/s. As a result, the
acceleration of gravity generated when the passenger vehicle 80 descends can be prevented but the
descending speed is reduced. Fig. 15 is a sectional view of a buffering device before the life saving
implement of the present invention is operated and Fig. 16 is a sectional view of the buffering device

after the life saying implemenisol :1,ares SRt RYSOHAR & ARERI6Ys HeRLR080eR1% drum 13,
PCT/IM2005/002802 Referring to FISS. 15 and 16, thé buffering device 130 is installed in'the braking

drum 13. The BitehnffaiigcderseriddRdedude Adrdhrprng halifgdnsedptedsimatingstipgring
coefficient, a holg133 dhrongldwhish et wireHope ARdisieadpd hfk}qst@&s%hi@&od{m}ﬁqiggd a

center rod 19 for fixing the braking drum 13 in the prime motor assembly 10. That is, the first end of
the wire rope 18E8upidd 8 hrreftniesorafine Berrdidpeirhel braldng ciargul 3 imdhs animpcarapiors
through the holgsd33mpd ¢ wound around the winding drum 12. Tension applied to the first wire rope
18 by the loads of the passenger and the passenger_vehicle 80 generates compressive force of the

buffer spring 1312t pefaabamst eidhsuriae deRtckSsumintiovrussd oo el i serer Lhicle

approaches the:gfgidotheorited ARgldSiIRIMOSS dile adgitions cemnkesrivadosasiisaarlied
to the buffer spring 131 while the first wire rope 18 is pulled downward. That is, the buffer spring 131

is compressed &SN sides by the first wire rope 18 fixed on the end of the buffer spring 131.
By the descentndiibiepassEpgeb Yed IS 8% dhedeulgng dawniarsrahthetsehpydresante Fdsenger

A0 By G e o0 ferstiatas comprestive Force of the buior Spring 150, o feach the ground.
The operation of the buffer device 130 will now described.
As the passenger vehicle approaches the ground, the wire rope 18 is almost released.
In addition, compressive force is applied to the buffer spring 131 while the first wire
rope 18 is pulled downward. That is, the buffer spring 131 is compressed at left and right
sides by the first wire rope 18 figed on the end of the buffer spring 131.
By the descent of the passenger vehicle 80, the pulling down force of the first wire rope
18 is absorbed by the buffer spring 131.
Therefore, the passenger vehicle 80 can safely reach the ground.
Fig. 17 is a front view of the life saving implement of the present invention that is
installed in a building, Fig. 18 is a rear view of the life saving implement of the present
invention that is installed in a building, Fig. 19 is a side view of the life saving
implement of the present invention that is installed in a building, Fig. 20 is a side view
illustrating a state where the passenger vehicle and the prime motor assembly are
installed on an outer side of a building, Fig. 21 is a detailed view of a portion I of Fig. 21,
Fig. 22 is a side view illustrating a state where the passenger vehicle is descending by
the operation of the life savirg implement of the present invention, and Fig. 23 is a view
illustrating an example where life saving implements of the present invention are
simultaneously used in many stories.
Referring to Figs, 17 through 23, the passenger vehicle 80 includes front and rear pillars
153 and 154, a door 156 pivotally mounted on a front portion of the front pillar 153, a
handle 159 installed on the door 156, and a hinge rod 155 mounting the prime motor

assembly 10 on the rear pillar 156.
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Fig. 17 is a front view of the life saving implement of the present invention that is installed in a
building, Fig. 18 is a rear view of the life saving implement of the present invention that is installed in a

building, Figv Qéﬁé}@lq%view of the life saving implement of the present inugrfiakigad iminstalled in a
building, Fig. 20'is a side view illustrating a state where the passenger vehicle and the prime motor

assembly are installed on an outer side of a building, Fig. 21 is a detailed view of a portion | of Fig. 21,
Fig. 22 is a side view illustrating a state where the passenger vehicle is descending by the operation
of the life saving implement of the present invention, and Fig. 23 is a view illustrating an example
where life saving implements of the present invention are simultaneously used in many stories.

Referring to Figs,. 17t sehaer e ' f et 1 e 3namek154,
a door 156 pivo?gfﬁ/%%%gl?#é% %)%hggﬁ%%ﬁoortion gléstit?g éf%o%%%? ar 195% %%ndle%%%%%ﬂed%he
door 156, and antwtereasserl®ls Hbumaayeh&SBrivraomineingdbehaniiolan Mered iR trmass, A \Ro

2006/022519 P%I{§%995{%%1ﬁ92%r@&%{%ﬁ@5§n%fey jale 8o uHbniciuGRSAR Supesting Plaieni57

supporting the prime” motor assembly 10, a cover 159 for protecting the handle 159 from outer impact,
and a fixing univ<iag formevetotihg quﬁ}égportion of the prime motor assembly 10 from being moved

into the bUi'diﬁgrﬁbﬁaQQé%gé}g@é}i{a@@@ Aurtheriaclidesirralipy A% tanmeidingrie fist vipe e

18 downward. The Installation and operation of the life saving implement of the present invention will
be now describd@wPeatide saving implement is generally installed on the window or the veranda so

that the outer appearanegafihabuiislingiih detdeledamng andidndmpiemeprisaatiexpased tdllrain

or snow. That is, after removing a window frame or a portion of the veranda, the pillars 153 and 154
are installed on Baep¥tHRSEHPRE concrete ceiling and the concrete bottom. Then, the prime motor

assembly 10 is fﬁﬁ@ﬁ%@ga%% Migiieeertiopeabiie nillas keroantidheifdoge oratiehafdsda serteat the

through holes formed on both of the pillar 154 and the prime motor .assembly 10. .
J outer appearance of th% building is not ge?erggrate d%he 1mp1¥ment is not exposed to

an
rain or snow.

That is, after removing a window frame or a portion of the veranda, the pillars 153 and
154 are installed on the between the concrete ceiling and the concrete bottom. Then, the
prime motor assembly 10 is disposed on a middle portion of the pillar 154 and the hinge
rod 155 is inserted through holes formed on both of the pillar 154 and the prime motor
assembly 10.

The door 156 is installed on a middle portion of the front pillar 153 and the supporting
plate 157 is installed on tﬁe door 156 so that the prime motor assembly 10 can be
supported on the supporting plate 157.

In ordinary times, the primary motor 10 and the passenger vehicle 80 are in a fixed state.
In use, when the door 156 is opened, the supporting plate 157 is removed and the bottom
of the prirnary motor 10 and the passenger vehicle 80 are automatically moved out of the
building by the weight center theory by the hinge rod 155.

The primary motor 10 moved out of the building cannot be reentered into the building
by the hook step 162 formed on the rear pillar 154.

Referring to Fig. 21, an elastic member is installed on the rear pillar 154,

When the primary motor 10 pivots about the hinge rod 154, the lower frame of the motor
body 11 moves along an outer surface of the rear pillar 154

At this point, the hook step 162 is projected from the rear pillar 154 by the compressive
force of the elastic member 161 and contacts the lower frame of the motor body 11.
Accordingly, the reentering of the prime motor assembly 10 into the building can be

prevented.
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The door 156 is installed on a middle portion of the front pillar 153 and the supporting plate 157 is
installed on the door 156 so that the prime motor assembly 10 can be supported on the supporting
plate 157. I%}%rdio%fqég%es, the primary motor .10 and the passenger vehiclepgq,@{ﬁzi@)g@f&%sta_te. In
use, when the door iS opened, the supporting plate 157 is removed and the bottom of the primary
motor 10 and the passenger vehicle 80 are automatically moved out of the building by the weight
center theory by the hinge rod 155. The primary motor 10 moved out of the building cannot be
reentered into the building by the hook step 162 formed on the rear pillar 154. Referring to Fig. 21, an
elastic member is installed on the rear pillar 154. When the primary motor 10 pivots about the hinge

rod 154, the Ior\iveor érga}%e of gn%%%og@ﬁgygagsgﬁ%g%siﬁlw QURE SHRce ghllle deanpiliarslhd. At

this point, the epn16 IS projecte m theTear pillar 154 by the compressive force of the

elastic membehdllea 8l dbatents dfidhowesondrdrof e boreRs T3l (B risRetRE ¢ fEfhg of
the prime mot%%%%%?glgglg%{i&%% SRYIdIng.canRe pENENIRE@. 14 WO 2006/022519
i

PCT/KR2005/ n addition, when one of the passengers in the passenger. vehicli‘[ ulls down the

start handle 9T Hére erdmhshagsecshicliOrdprasbiichei irstonits FRBDIEssthat B ithPs2 is
separated from,the wi earod"%éer%f&’igcﬂ% Thep e passenogssahisia) desesinsSthy theldingt wire

rope 18. That is,r'tlﬁré winding drum 12°and the braking drum 13 rotates at a safe speed by the control
of the braking umit 30 sotbehtithdifhswivireopspbbigehs éelufslsdtidased. While the first wire rope 18

is released fro%? widing W%f@nr the;passengeryehisieBRinpseands 1) thetpiesadienevithtcle
spaced apart from Re outer wall of the building. As shown in Figs. 18 and %ﬁ,\é%e the.persons get on
the passenger §@Hiciectds incttsaic pragssl kﬁéﬂ%‘s@@léﬂ%\fé‘?ﬁlé%% Bricgere §r¥(§§l. R rubber
wheel is installed qpdfs fealsufach@fidianeHam plase oo dhahihppeaspngebibicle 30 ban

move over any barrier projected from the outer wall of the building and absarb impact when th
vehicle 80 colmde@veﬂm@e@&@ww@%mamﬁ%@wé-%%‘&i&6”1 e§¥3ﬂ?§?ﬁ$p’|%%%ﬁr]?f‘{;%%%‘8

effectively “Seo{é’é(lﬂ‘éﬂr?aé%m%mf bottom plate 82 so that the passenger vehicle 80 can move over any

barrier projected from the outer wall of the building and absorb impact when the vehicle

80 collides with the outer wall by wind.

The above-described life saving implement can be effectively used when a family of

more than two intends to escape out of a high-rise builiding at a time in an emergency.

[Industrial Applicability]

Since the inventive life saving implement can be used at high-rise building more than

10-story, it can be effectively applied in many high-rise buildings.

15



more than two intends to escape out of a high-rise builiding at a time in an emergency. [Industrial
Applicability | Since the inventive life saving implement can be used at high-rise building more than
10-story, it can be effectively applied in many high-rise buildings. 15 16 The claims defining the
invention are as follows: 1. A life saving implement including: a passenger vehicle for transporting at
least one passenger, so that the vehicle s transports agveight; a cable drum assembly including, a
housing; a shaft rotatably mounted in the housing, a first cable drum mounted on the shaft, and io a
first flexible cable wound on the first cable drum, said first cable having a first end and a second end,
said first end et eumsdefiningthe peentionake a8 folloMifhg of said first cable out of said housing
the vehicle is allowed to descend, under the force of gravity, at a rate of descent; a brake assembly
for applying a frictiona&force t%riafést ro}lati.%\ g rrtlhgtfiﬁsé cgplle, is drum to thereby control the rate of
descent, said brake assembly ihC udq‘l"?l\bl, 5 BrRKE"Grum molinted on the shaft, a first braking member, a
support member suppepigetigefivshimiakimgnarepirenafrictisnale postactanito thetbhakeldnlen, 20 a
brake frane, qpaqlgjgﬁgﬂg\pgggs for biasing the first braking member into frictional engagement with
the brake drum, said biasingméans being connected between the support member and the brake
frame; a brake boostef fabkdjistngs thabtictisiadfiegce depending on said weight, said 25 brake
booster including, a second capjig griig rotatably mounted in the housing, a second flexible cable

b

wound on the second cable drum, said second ' .
a shaft rotatably mounted in the housing,

a first cable drum mounted on the shaft, and
10 a first flexible cable wound on the first cable drum, said first cable
having a first end and a second end, said first end being secured to the vehicle so that
upon pulling of said first cable out of said housing the vehicle is allowed to descend,
under the force of gravity, at a rate of descent;
a brake assembly for applying a frictional force to resist rotation of the first cable
15 drum to thereby control the rate of descent, said brake assembly including,

a brake drum mounted on the shaft,

a first braking member,

a support member supporting the first braking member in frictional
contact with the brake drum,

20 a brake frame, and

biasing means for biasing the first braking member into frictional
engagement with the brake drum, said biasing means being connected between the
support member and the brake frame;

a brake booster for adjusting the frictional force depending on said weight, said
25 brake booster including,

a second cable drum rotatably mounted in the housing,

a second flexible cable wound on the second cable drum, said second
cable having a first end and a second end, said first end being releasably attached to the
vehicle,

30 release means for releasing said first end of the second cable from the
vehicle, and

connecting means for operatively connecting the second cable drum and

the brake frame, said connecting means being adapted to urge the brake frame toward the



cable having a first end and a second end, said first end being releasably attached to the vehicle, 30
release means for releasing said first end of the second cable from the vehicle, and connecting
means for operatively connecting the second cable drum and the brake frame, said connecting means
being adapted to urge the brake frame toward the 17 brake drum in response to said weight to
thereby increase the frictional force between the first hyaking member and the brake drum when the
release means is actuated. 2. A life saving implement as claimed in claim 1 wherein said first braking

s member includes a brake lining. 3. A life saving implement as claimed in claim 1 or 2, wherein said
biasing means includes a spring. 4. A life saving implement as claimed in any one of the preceding
claims, whereirakiralseadnd«spblsdionails adightad therobdtnitcane Wy édtinonahlisrdObatviebietisaving

implement as claimed in,coim, wherein a gneaway hearing ispravided to prevenghe second cable
drum from rotahng 4 direction opposfe {58410 One direction. 6. A'lie saving |mpqément as claimed
in any one of the precé@ding clainhise fanthgnimdirdang & spemdd edokton] asberaiblyaisaiotsspeddng

reduction 933@@%}5&%@%%% Lelf'glfﬁ\?\%the vehicle reaches a pre-determined height. 7. A life

saving implement as c in claim 6, wherein said speed reduction assembly is adapted to provide
a progressively increasing brakiddsoryensoimpinessivetiaragdds ehrateob? debeenn shighbipdsgenger
vehicle. 8. A lifg.avingiimplemprhgs claimed in any one of the preceding claims, 20 further including
a buffering device for buffering the passenger vehicle. 9. A life saving implement as claimed in any one
of the preceding claim®; wher8initheNousImpieRt stetlaonsd iveamcshisdestdiagliting, said

housing beingwmQvabi:fers @& SyRIL RASTIRR H-alReIReoReFtiesi dDodtife saving implement
as claimed in claim 9, further i cﬁJdin means1 25 adaptgfd tocPrev nt nlov ment of said housing from
the operdﬁve position ?O the s &Es%é%m ement as claimed 1n claim 4 wherein a one-way

bearing is provided to prevent the second cable drum from rotating in a direction opposite
to said one direction.

6. A life saving implement as claimed in any one of the preceding claims,
further including a speed reduction assembly, said speed reduction assembly being

15 operable after the vehicle reaches a pre-determined height.

7. A life saving implement as claimed in claim 6, wherein said speed
reduction assembly is adapted to provide a progressively increasing braking force to
progressively reduce the rate of descent of the passenger vehicle.

8. A life saving implement as claimed in any one of the preceding claims,

20  further including a buffering device for buffering the passenger vehicle.

9. A life saving implement as claimed in any one of the preceding claims,
wherein the housing is adapted to be pivotally connected to a building, said housing being
movable from a storage position to an operative position.

10. A life saving implement as claimed in claim 9, further including means

25 adapted to prevent movement of said housing from the operative position to the storage
position.

11. A life saving implement as claimed in claim 6 or 7, wherein said speed
reduction assembly includes:

a second braking member, and

30 brake release means, said second braking member being operatively connected to
said brake release means for movement between a non-braking position, wherein said

second braking member is spaced apart from the brake drum, and a braking position,



it. A life saving implement as claimed in claim 6 or 7, wherein said speed reduction assembly
includes: a second braking member, and 30 brake release means, said second braking member being
operatively connected to said brake release means for movement between a non-braking position,
wherein said second braking member is spaced apart from the brake drum, and a braking position, 18
wherein said second braking member is moved into friggional engagement with the brake drum. 12. A
life saving implement as claimed in claim 11 wherein said brake release means includes: s a
projection formed on the first cable, and an actuation cable including a ring, said actuation cable being

operatively colMEEIBIHS SE7aULREIPS AR THEAIYESHI AP PEESA th o R s At g, the

arrangement lkeing. such that said second braking member is urged from the non-braking position to

the braking position when the praojection engages the ring. 10 13. A life saving implement as claimed in
claim 8. wheroin said Safforing Jhse MEN S Beer SunRg e SRR Ehe butter
spring being sedeasdmmsaiddedond end of said first cable. 14. A life saving implement as claimed in

any one of claims 3 toﬁlﬁbj\é@@rg%éﬁ%g 89%«91@%@#[& gr pitch spring. 15 15. A life saving
y u efore

implement substantially’as’substantially as hereinb _described with reference to any one of the
embodiments as that émidtinencibksHonndimanaiagcemshratyagtirambeing operatively

connected to said second braking member, said first cable passing through said ring, the
arrangement being such that said second braking member is urged from the non-braking
position to the braking position when the projection engages the ring.

10 13. A life saving implement as claimed in claim 8, wherein said buffering
device includes a buffer spring having an end, said end of the buffer spring being secured
to said second end of said first cable.

14. A life saving implement as claimed in any one of claims 3 to 13,
wherein said spring is an irregular pitch spring.

15 15. A life saving implement substantially as substantially as hereinbefore
described with reference to any one of the embodiments as that embodiment is shown in

the accompanying drawings.



