WO 2004/ 067436 PCT/ US2004/ 002243 METHOD AND APPARATUS
FOR REACH NG FROM QUTSI DE AN UPPER LEVEL OF A TALL
WEIRWOTYRE This application clainms the benefi tPOf/US1964/002243
earlier U S filing date of Provisional Application
No. 60/442,265, filed January 27, 2003. Background An
enbodi nent of the invention is generall ¥ related to
r METHEODf AND iAgH ARA TS FORI REAGHING FROMeQAIEDHN
of peopl e ANOUPPERELEYEEIOF A0bALL STRUGTURE st ory
bui | di ng during an energency such as a fire. O her
enbodi nents are al so descri bed. When an energency or
di sHsit apphicdtian tlaims doabendfit of thaedrliet LS tfilirg datetof as

el e i o i R B o B 2 200P a1 | evi at e
the di saster or rescue people trapped in the

Badkgirb@idig. Nowhere has this been nmore horribly
exenplified than at the Wrld Trade Center towers in

New. Y i.ty, Sept J11, 2001. t. ,
oA erRadinens B 4% iy eRRoh i genetalig selatet (isiRg ©
firdPiohléls RAE LREEMSAL &S, ahtlreRchAWPNEf pédple Gvsh, theaier flodrs
a
f

Ik
iglélii tion, the energency stairwells had becone filled
of aymupti-siorykalchag ey HIeidueMGESRKY BhRad HeePhehder ed

embBURKELE Ye LIEBRRSHM& . due to debris. Although there

were al so people on floors below the fires, sone of

t hem m ght not have been able to wal k down the

ene enargensy or isisastrysituaien oRenes in allegruciyre such
hart.. . i

oo RNk SRRHEIIAR, EnBRAG) Her TRERY KRCRETSHERR BRT,

patanpgekics) fare calied toealteviateithe disdetdr or sesrmapepplssiapped in the

o5 35RO Db D% Bl PSR Buont
Tramo@mefj f?éérseﬁ Ndve _Ylgma Q]f'it}f, Iﬁmﬁept?mber 1H@0B1.gh that base,
accesse rom. outside t he. buil din Sin . .
peQR Vet (BRAC P BE PpWELfOPIITNG PUaa gt g toe gf Grsgiaping
in loaebrifRorgl In addiflendiRdsmedgehty ehiisvélls lddbé®me filled with
(elevators are typically, automatically shut down ,mgn
smpke pad ihazardays| ghisers 91 had) beergrepgree Wrﬁgfﬁt AEPassipifegue
to {ﬂﬁ&e}ig OARﬂéﬁgmél}g WGt RGP KA Ridrb BEloWRYhdfRres NSaRE Bf

stairs, carrying relatively heavy equi pnent
thes orightnoidyajerbasnt able so wiadldlewn thietesnergancy shekavell because
. . o Cat : ) )
SR e TR 18 6 S el anc
assisthiret toredl @fl thesmsppenflsdrswTihe teireWuppet Aeorsitherais intended
to rvr\{e]zlaﬁ thgg pzcg)rgidc')/ng% 338 t(;g:clory i é{n%of%%%gre above a base (e.g., the

ground floor) of the building.

Because most of the upper floors were too high to be accessed from
outside of the building using conventional firefighter ladders, emergency
personnel had to walk up hundreds of flights of stairs (elevators are typically
automatically shut down when there is a building fire). To make things worse,
they had to battle the heat and smoke on the way up through the stairs, while
carrying relatively heavy equipment such as oxygen bottles, medical kits, and
other equipment needed to alleviate the disaster or assist the injured. Their

progress up the stairs unfortunately was too slow in view of the rate at which
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Fig. 1is a conceptual diagram depicting a side elevation view of an

embodiment of a system for reaching an upper floor of a multistory building.

Fig. 2 is a conceptual diagram of another configuration of the

embodiment of the system in Fig. 1.

Fig. 3A is a conceptual diagram depicting a front elevation view of the

embodiment of the system in Fig. 1.
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DETAILED DESCRIPTION

According to an embodiment of the invention, a system and method are
described for reaching from outside an upper floor of a multi-story building,
that is believed to be more cost efficient and effective. This system may include
a closed loop of cable that is installed around a pulley which is located at a roof
or somewhere above an upper floor of the building. The loop is at least long
enough to reach an area next to a base of the building (when allowed to hang
outside of the building). The loop is to be installed into a winch preferably
located in the area next to the base of the building. The loop of cable is

preferably of such length as to render both a far portion and a near portion of
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the winch in its opposite direction. For example, the winch may be moved
either downwards or away from the building, to back the suspended load
away from the building. This may be done by moving the vehicle at the base
of the building, to which the winch is anchored, horizontally further from the
building. Alternatively, the winch may be moved downward relative to the
vehicle, while the vehicle remains still. Yet another alternative is to cause one

or more moveable pulleys around which the loop is installed to move, while

keeping the winch inactive and still, to take up slack in the loop and thereby



may alternatively be used to perhaps increase the
tensi on and thereby nove the suspended |oad farther

WO e@a061ags bui | di ng. One or nore of the enbodi NeCL/ESWN4/002243
the invention described here may also be used to

eff ively ickly rai se varjous es

il Qe adei Isherierthb R ead e tne PR Ol s ol
%hﬁng t‘l"@tt§1'i518152 $€ the MRAPOTHiBA W BRE P%t@oﬁﬂ?ﬁé Qﬁé‘ﬁéhded load
el ectric power, to the upper floors o he buil

meayaltemaltivelyt be usqdyiorar aﬁ%étprm;seltbﬁg@m@aan@ ﬂaqer@ @pove
%hégﬁéﬁéﬂ\ﬁied 18hd et Wbl M R%uilitS @ SO felps reduce

con es ion and stairwell, while
at the sane tinme providing nore fire flghtlng
equi pr@m ot marhef tiesasbedimenits of thid invenghnidescrlyest beme may

{ t
fai ggﬁcgfo efgencgl%egﬁl 0 né‘lﬂ&!}l yaléjeS\%rn%]%st 3%1;?&% ggency
@il Ehs gﬁl‘:lgm; fied & hmg lyqlégnrgé‘lntb airl aﬂidn@ﬁ‘cee\hds& ,Heaty
are yon e reac a trucks, t .
QGPRFBLE" sn}%gmfeﬁ‘rdﬂs PNl e ipre Blspr b Ptiding
(@m r@RIE, g SHitbys AdedSy 1Mol eattr S’cﬁéﬂnﬂk‘ﬁ 8 5ta3WPE1E BBIhe
That_is becau3e. it ng% have t he capab| ity to lift

andldinge d hiszlgebelps dedueaiznificaonggstian agd ioashen the stairwell
SYRfIE HF’%}hléan?éjgfnte' gvmﬁﬂg‘fﬂﬁ%sf reﬁ%ﬁﬁ% J@ﬂgﬁ%ﬂh + By di isaster

easi er than on a ladder.”Di sabl osplta
patei ents may also find it easier to use a container
basket or gondola, rather than a |adder. The

| ogi st ' '
o1 2L nfifipfeh 8 3o SRHLRN P Er By HEA] for moving
Migkefightees ynd equiprsesl hpwaoh apdstvacsaiing occugrhrty frone relatively
ri | h L e [

Tiph Bt s ot SR bR e F R e E tuF AL g ifbtem may
Hm) cméftollﬁe Weﬁﬁlﬁfﬁﬁb;?‘/y’eﬂ leeipht muum?gd émd pﬁﬁit_\tﬂmﬂy e

r artment vehicles or. a standard,tru

Hﬁ?%?? B tyshemme ) Tt o e Siptie fiIb g hafe Phv camblifygo lift
USRl Fok}\%rﬂéﬁﬁg}e? IERE th@h %hn aRfitideNasddr éj}@ﬂems? nE{a&Rﬂﬁ}én evacuees
e ui Errent to, any fl oor g whi ch not

be
edandlad WChWéswbﬂmrt R f %‘Il@ratr%llsa@?éwﬂﬁ%fs argkhospital
t eglth y AQSfiRd 'ﬁaéési%? t89db ta'c%ﬂﬁimé&dly%@%?&eéon&éla ratkller than

enefits to using the system including sone
trelafldet.her di scussed below. 5 WD 2004/ 067436
PCT/ US2004/ 002243 Referring to Figs 1-3A these
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Vi ews a’system or accessing an u
afdagtahlet Fos trtﬂtqnce a relatively low installation cost is incurred by the

building owner, primarily due to the pulley (and its attachments to the
building) and the loop of cable. The winch is preferably to be mounted on
conventional Fire Department vehicles or a standard truck. In addition, there
is also the benefit of being able to use the system to hoist and deposit non-
emergency equipment to any upper floor (which may not be practical using the
built-in elevator system of the building). There may be additional advantages
or benefits to using the system, including some that will be further discussed

below.
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instance, such a track might be located on an adjacent building or structure,
instead of on the ground as shown. As will be explained below, a reason for
making the winch horizontally or vertically moveable is to allow a suspended
load in the system to be moved a) away from a side of a building for clearance
while being raised or lowered, and b) closer to the building for easier loading
and unloading from the upper floor. Other ways of moving the suspended
load towards and away from the side of the building include the embodiment

of the invention depicted in Figs. 4A-4C (to be described below).
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atongainer 32 connected to a far portion 29 is simultaneously moving toward the
base 506 (e.g., to deliver evacuees to safety). See Fig. 3B for such an example.
As an alternative, this system may be operated with just a single container 30,

at a lower cost of operation and deployment.

Figs. 1 and 2 illustrate two different instances of the system as it is

operating. In Fig. 1, the winch 24 has been moved to a location that is at a
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possibility is to secure the winch 24 to a ramp whose angle with respect to the
ground may be changed by activating a power mechanism. Other alternatives
that can increase or decrease the tension in the portion of the loop of cable 28

from below the suspended load to the winch, to thereby change the position of
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?irllst%heg alrgtgr?d g{l of ?}?els% pdilll?e'ys. Note that the diagram is not to scale, and
is merely being used to illustrate the operation of the system. In practice, the
relative size, location, and number of pulleys 322-340 may be different than
shown. See for example, the system in Fig. 4B where there are only two
additional pulleys 426, 428, on either side of a winch 424, and where cable
tension can be added or reduced from the far portion 29 as well as the near

portion 31 of a loop of cable 418.

Referring to Fig. 4A, moving the pulleys 332, 340 (also referred to as
adjuster pulleys) to the left of the figure while keeping all other pulleys in the
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A L e
Sftherthardey taisiest idcthbYoap df cahlwélﬁ& landﬁﬁ adﬁlfﬂirrd!l‘tﬂi aable 474. In
this embodiment, the adjuster pulley 466 is floating, while all other pulleys in
the system as shown (pulleys 462, 464, 465, 467, and 472) remain fixed. Tension
in the loop of cable 468, and in particular in the near portion 31 below the
suspended container 30, may be adjusted by a drum winch 470. The drum
winch 470 rotates, to alternatively pull and let out the adjustment cable 474.
The adjustment cable 474 is installed around the drum winch 470 at one end, is
connected to the adjuster pulley 466 at another end, and is installed around the

pulley 472.
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wi nch 470 rotates, to alternatively pull and Il et out
the adjustnent cable 474. The adjustnment cable 474 is
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attached to a structural support of the building 500,
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\{cﬁgtt it cr:r?ziy pe%%ﬁ the winch 4. Alternatlvely, the loop of cable 28 may already
be installed around the pulley 22 and is stored in a vertical housing 36 which
extends down the face 508 of the building 500. In that case, the loop of cable 28
may be deployed by opening the vertical housing 36 and letting the loop down
to the winch 24 on which it will be installed. In the automatically deployed
embodiment, a mechanism may be provided that automatically deploys the
loop of cable in response to receiving a radio signal from the Fire Department
or other entity that will be operating the system. For even faster deployment,

the loop of cable 28 may be left completely extended, down to the base, and
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enbOdlIHec%%tr%fst Itgle e%ocl: hH3t o? ?lg%g %;gsS %%V%rﬁi §&%how a two
sided version of the system in which different loading positions are provided
next to two different, adjacent sides 508 and 509 of the building 500. In this
embodiment, the two pulleys 22 are positioned near the top of the building 500
near the edge of the adjacent sides 508 and 509, respectively. Fig. 6B illustrates
a front view while Fig. 6C illustrates a side perspective view. Note that the
winch 24 may be provided with two different positions A and B near the
bottom or base of the building 500. Position A is closer to the sides 508 and 509
(or at a higher elevation) than position B. The loads (not shown), which are
attached to the different sides 29A and 29B, respectively, of the loop of cable 29,
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lifi the IdoEasEse 1ﬁé’t$lldit¢t§rpuﬁ6 thahtincleileat, thadyndtenfayl Beymoved

epl oyed and, for exa cured to.the b of. the
IR ety L0 TG DB R6leE HSOPbFBbr &5 g

tél?erﬂ‘ht”’&é" thé Wikl ARy KRt stiltwhRePdviing Bokdr kel dfj@ster
the w nch, and the Ioop i's, closed, if not alre

ardless. Exampleserershoyipis Figs- 4tdénwisee thsdgon %B@@ﬁs under

ISFQ%@‘! SO ARLR ADE TSP pobHE THRE IR irltSrniediBte locations
of the winch and/or adjuster pulleys where a near portion of the loop (that
hangs below the load attached to the loop) varies between light and heavy
tension, to move the load closer to or farther from the building. Operation may
then proceed with attaching a load to the loop, at the area next to the base of
the building (120). As will be described below, this may be done in any one of

several different ways. For example, the load may be a container that has a
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in the loop to ease installation into the winch. Next,
the winch may be noved horizontally or vertically, to
w@bkm@aemet4be | oop under tension (116). As an PCT/US2004/002243
alternatlve the winch may be kept still while novi ng
s _.are shown

ARG kD farVbIE LY BBRHR to o BE G AdErmanERLY Bifived to

|tﬁem§5ﬂ10f@aﬁ)1@ear and far portions. There may be

internedi ate | ocations of the winch and/or adjuster

pul |l eys where a near portion of the |o (that . hangs

bel ow Q]ﬂ%ran@a@rat:@ezs’éﬁ@aﬁtas’ﬂ‘(wg HSpYIRg gﬁoé@ﬂ?éhﬁ\é‘étﬁ%md load

o @ty @5@ RERVE th Sﬂﬁaﬁ{g ah8 R S Imh%ﬁiﬁfhetlead has

or tar rfromt e buiIdi ng. Operation ﬁ
peadusia desitechteval kigngear thenaf 2 desited ipper flaer (134). aFleawinch

[}géﬁ %e%@%q%ﬁeco@fﬁdué@?eﬁ n 1& gﬁg 1&#; Q?ieré%% C\Q"g%;fngt}ﬁe

s perad edd]dalletoeytp ma«;&sthel%mde e&’étqjjlaldlhganldo&diermydb@@tually

cont.ai n r. t hat 04/ 067436

SRR e E e b the OB 2% Swiins PEASE-Qhgr ways of

aetlaciedehsion ihithel o nsowRetheragpéddedlchixetal@s thehe
on pr.oceeds WI t ivating the

I bl h
OO@%H%%&BE@I%@%PS&@@@ 4% s8¢ Figs- éﬁ%éber floor of

the building, and then stop the winch when the | oad

has rqaehedepigleabive FiVE lequepd fsBAkelthafbe unloaded
desired uppe? %I?%or (12i .Fﬁgﬁzm ﬁréf‘&aﬁe b een af‘ e unloade
l??el)ﬁl)é

ﬁavéﬂlet@p@cfm Pdirrnalively, evrcuesvmayt é9dcf§a §m§ple, into
L SfEPSIgE S oBPRIASE LBl B b
ae@aumit totthe ugipee flove syhiledoadiny mdmdloaﬂdm Ootéénishedsvith
gf}i}g FlJéeanchg ol@ ég%fi\rl\lgf %}g&tahgﬁ pgg%%ailgr\{gl)t}q%/c?vl}lg $he winch, this time
atbtlﬁcnease teekionbie theédop eng thesneby Eagse théAudfendddeidad to move
FETINTATH TN M AL T .

etb&hélﬁ&ga dByatie (dsaadatled i@ ltheeggwmhyamayrulmnaumytb@lus@d e.g.
att a(;

to the | (132)._Th
Gres i 14pAC. JEBUP el drehang SOt i ahe deed 7 be
ek v oadig. be%ﬁ‘n e EBE anﬂlﬁ% thdtenhp %%t@ng ?rom the side

unl oadluﬁ% opera rocee sTwt nmovi Ng t he wi nch
tofithe puglging. oThﬁwadw thensdrated in ke ppppsitmdirestiore by lower

PRI YRR PR RO LBy e lor
t@rsisaractiesl alhthd wep defwm tibthe qras nexistoahk ddse hl_410heAfter
SRR PRSP eSS O PRl By e

| etk cfaiheliead hwb@demhdftbﬁrbnbﬂldﬂ@opr(‘ﬂ)%))ed by anyt hi ng

that may protrude fromthe side

The above described operations 124-144 may be repeated to access
additional, upper floors of the building as needed. When finished with use of
the system, the winch and/or adjuster pulley may be moved to untension the
loop (152) followed by removal of the loop from the winch (156). The winch
may then be transported back to a storage or maintenance location, such as a
Fire Department station (160). Finally, the loop of cable may be put away, by,
for example, being reeled back up into its housing on the roof or secured to the
side of the building (164).
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of the building. The winch is then activated in the
opposite direction, to |lower the suspended |oad, and

wG@e@p/ogtian t he | oad has reached a desired | owePCT/USIIN4/002243
or has reached all the may down to the area next to

t he basge (140 Af ter, i.ng. unl paded per sonne
by acudbindiah in nsiatiens hthe ot pbasTAtharov T dgeribed

ts@%u&?@eﬁ NatQfoed SR ahash tfhraP md %rhﬁ@ﬁs fr@é‘lﬁ:asegrl‘ﬁust be

ve described operations 124- 144 may be repeated to
Jestorsedagfdiuentally ., Fappampleoy eperptipRd 184he dpogy meay be closed

ISP P R SR i
twichl dopar(cdthée) eﬁammp]ey\thé lbgd meapbehttathadhte the dpor bgfure
iR BRE g hder BRsiih M iPerihs 120 Rt el G B Shen

Riar i tiogR At hr@nﬂse At@bsAY tO n thienedd and tﬂhv@rﬂa@@@r jS which the
exa reej e

G ﬁlwtqu\@g tggﬁe ﬁ%%@lrﬁ%r%wlx OL &G Iblﬁr El:@ﬁa% &3WHine

ﬁilﬁ@réi‘lft chhaiiaH 33HsMhowkP M Fi ﬁAV\Ql%Q@élr%@a @ﬁ?port structure 38 is
CT/ US2004/ 002243 Al t hough "t he operations o

cﬁ m}rt afthbenrdainer thal €opnpee do ﬂ@ﬁql@@mquabke 28 Hathey @B@rnatlves
2 50t tﬂé@n‘?@ﬁﬁﬁt E@.ﬂ 3s &%Flhg%ﬁé ?%p&‘éﬁhcﬁﬁe yrith

per orneééseque eration
trtheltipde pectipnsing flekide QVII‘G( idpenete possédedy cl osed) pri or
to, rather than after, installing the loop into the

Wi nch. Ré?’&gﬂ%ﬁg\%rtoﬁgrwla s‘tlc# Qﬁvgﬁ&q vgégf?{ ?S t@é}ﬁﬁ&ﬁ? Bt ©

the 1 oop pl-agl ensi
(stqistiatrigothe chAthiaerB0Li% @howTo Iafthsoﬂm]smtdnlnnentameactarm:aer 30 is

N TR TR TR
dioRftRaeR taltachédto ﬂiéadi@é 508 bfl{:he| blﬁﬂhﬂg)éndﬂ@llns dtﬁ)rag this side
cgffere cont ai shovvn n ere a
ehrgen Eﬁbepeppewv base asg%m& %fflrtsfh%u g 108yis
LidlNiee lssuﬁ&brttgﬁﬁbﬁ%d@on?@@ﬂs%hg uidd &®e 102 to the
ternatives for the design of the contai ner, such

r@plrt@@en@ t Hee guiglelingtlpgelidewaloggithe Buidaeable @2 through aring
t e i V\}g qﬁBEA &cwgéc?tcy %gaeote i PPESEMGimer 30 and through

errlng no evati on Vi ew
twhm{m thaguidelinesis @IaBSGdZ i e ghideboea i sdrer80n rt@ssmmhzyi a weight

! bIlhelxgn%?lg gg‘g ncgntn oeus%?rghﬁg %é; ﬁ’qqﬁfﬁ%r 38 tt?\?zaﬁf £d bu(%ldmg

bUI USth i'nc es a
giﬂ]Od&) :ﬂ:abilhee itliZretdtimn ﬂosthaﬂa‘uﬁaldﬁnegi ahd t]hehh)c@l cfecabDB82&f As the

the huil and runs lLong.,this sid
R By GREA PHOTLAON BB 2 PR G870k s end
1086vh $he pliiie @8tk 1078l dontinidekly €eithe caRtiRaBlE®Wards the
t he C?w de cabl e 102 to the
buildin
In addition to the mechanism described in the previous paragraph, the
container 30 may be further stabilized to the far section of the loop of cable 28.
This may be achieved by passing the far section of the loop of cable 28 through
a further ring 105, as shown. The mechanism works substantially in the same
manner as in the other embodiment in that the weight 110 continuously pulls

down on a further guideline 107, urging the container 30 towards the far

section of the loop of cable 28. In such an embodiment, the tension to the guide
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contai ner 30. The guideline 106 slides along the guide
cable 102 through a ring 104. Another ring 108 is

wWGeemuned3e o t he bottom of the contai ner 30 andP€TUs20041002243
mhich the guideline is passed. The guideline 106 is

mr@é %’g?q%y bﬁ}’]gelgggét% i évghng\gﬁ grgtﬂ}qlég section of the
h%# diNtgte ﬂ%%qnsttegd S @i fgl azﬁn?Ie welgr,h@ h@@ R térgléﬂ}’ema?, be

di ng and  oop o cont ai ne
3pn @dnﬁa@uahhspbmhe dePapys @ﬁw@ewontmnemBO 1o shyqugd spoae other

e 102 to
i%{r? lﬁ%ﬂ%gdsé ur e%lghsee %{c?ﬁ\éérigg “towards the
bui | di ng 500 In addition to the nechani sm descri bed

i n t hellp gubidizengrareaazpis deseribedbalbevande nddintenfeteewith the

DA oA 0 S5Eh 05 o8 B e
dadidin aefdetﬂhed,l ‘tgomo@ing’&iﬂ wirh 2dhrthighas aart bé béwerin Fig. 10,

. Th k
e Ertedieiosd Rabirian 8o Ell BT RGP esiDott Sescs 104 et
tﬁtﬁld&ﬁggﬁﬁ mbkn€ e Wik HpRiakdS (vid eNBin@h Arhy QB'@)@'Ehe vehicle

i del rne 107, Urg |n t he contalner 30 towards. th ar
6P 3R t%ffranféscPfﬁéé a@k i i Reargportigngy dhe lapp of cable 28 as
|ment, the tension to the guide 15 WO
2004/ 067436 PCT/ US2004/ 002243 cable 102 shoul d

preferably be greater than the tension to the fa
sect i dhshéuldrze noted ghaiNet gt Hhthe fastrastionfof glae hvgppaof cable 28

SR PRt ) 0 TR BB s e
tdanced) by shewveaglhterf thalcortamadri 30e(anddhe aeeighi 110p pellhng down on
T O P R
coiatiah pgairdd thonafae oira dway i tonwime 24. dEhdfttiohs bblw give
Caad[dlggnglecgqaﬁg%graggmgdﬁe rimVI nggﬁi{i% tﬁ% %@24 Tag\ewmc% as

oyeds atherifigruneyofiPeagaieiitt the side 508 of the
bui | di ng, by noving the winch 24 upwards (via raising
a.ranp 25 of the vehicle 26) so as to create sone
the near portion of the |oop of cable 28, as
shown. It should be noted that in Fig. 10, the far

por ti orhefaribigs éraBBdRheta R EhfhvehBORI RS HIRERELSRNEIARM access
between the winch 24 and the pulley 22. This tension

i 1§ arcepRIIoRF afifemidiv gtﬂry é’ﬂll]ldﬁ%g éom qriride, Jpithamidhe meed for

I
e L e e
Uinfﬂ‘ererdttypes efg@rﬂ@mer&@as ga1i be ette¢hes trtheloop pheakle of this
zsiistemeﬁ8§ Eﬁa%ﬁﬁe P&h%t&'y 1fgid, cage like structures, or may be

composed of a platform with a flexible net. The portability of the containers,
however, should be considered as a factor that effects their design. In
particular, more than one container may need to be delivered, to the building,
together with the winch. Alternatively, the containers may be stored at the
building site rather than transported to the building. In addition, the container
should preferably allow quick entry and exit by the evacuees. Also, if building
projections are expected to keep the container from reaching the face of the

building (even after the container has been moved as close as possible towards
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additional details regarding the | oop of cable, the
pul l ey, and the winch, as well as other features of

wo b@4®yRasem Contai ner The various enbodi nent BCD1S1004€002243
i nvention described above all ow access to an upper

floor qf mul ti-story huilding from outsi w t hout
tthggﬁéaa\g)o&omaﬁy%eﬁ B2 V‘éaBé’Hh C@F\tadnﬁrdéﬂ%mb@ REggHled, for

ké)kafrbsfﬂé Qﬁ{egél%li%fth ehe¥ah@irer, TNEdRbRY Etralidel 86 ﬁ{lat container

tainers that can be attached to the | oop
Gﬂeebbwésaﬁbkhls system They may be conpletely
rigid, cage |ike structures, or may be conposed of a

pl atf %ﬂié@ch@ & ]:Iellc?\%' Meqo{)}ﬁgf géﬁﬁ@ 43! Pﬁé&é\hﬁ¥d% 1 Q?ig’cring

containers, Rowever, Sho e con ssaVy
trh% toewfvhmh thettbpiaf tld@emlgamelr mayploe attachemi viarasadetyrok. This

ner need.to ihver ed
30 St B eI S rRECF Rl Sisifungell, RS ending ypen the
d@;mgtau dfehs lineyhiea s thehodlh® thieltbp @ fiige Bidie stratfiee of the
t han traqf orted to the bullq n addi ti
CORTAHN e ORGSR R ASHI 3P ey ’fgéw Ry Blangi ﬁwogﬁammg the

&htail¥ foﬁ‘@o@d&ﬁglé%%lsunléhéﬂv i As Mhitslﬂrﬁgwe%%l t@ﬁtdoﬁﬁé?ctmn the
are expected to keep the c ntaj ner fromreaching the

fagtashsrent Hae HMN beidigcilpatackad ra flaer @%ﬂneamﬁ\é&mﬁbsln that

335 Do S et OB B r RO E i RN, Dy O g the oo of

topple thht isdidistayg the ¢dmaim@n_t Ailhhlenghrrm lsHowa iprtbe uf@emes wheels
(Roul P8 TR oL BRLBEEe Wl Dl 1S L QULALANE i B3988! for case

ntrances he~C SiT
dﬁsno‘irdmethheanttheglrompdof cabl e may be provided

with alifting ring to which the top of the container

may be. at hed via a safety. hogk. This  wll

The comf Rines i fs Pr Setighants ey epistision Rdd2,

ogapﬁli g@otﬂa@ erdwel coneéndlequipmémte chmeeas) batterdds, geh@ators,
to.the top of the main structure of the

dUHt'B? EFerS ARTBesREV VR aNd CHESTT abl e, to help in

manual |y positioning the container for |oading and

undadi ng. As an alternative to a top connection, the
attachnent line my be directly attached to a roor of

the c aln? %én t ha mgse t he contaln%L shoul d be
st eadi e REefeE %{Fab 1q 83651P 3HTE FORHWhogRpizeand type
il b8 @élett%dwséa wg@ntth@ 1680¢ aréﬁgz ant) trAQUENIE9En of the

shown'in the figures; wheels should be fitted to the
ysteamastwelh éS denatanciaral cppesist ebihe pwltey. BVaKedargesrope

ecﬂﬁﬁleté}g EHY%HHR&II NoQds, LREIRE ayﬁﬂete}—gﬁgﬁgg%ég'aﬁlgfm general,

al so esi gned to carry extension
ea31er to handle, less expensive, and require smaller pulleys. As an example,

the wire rope diameter may be expected to be between 3/8 inch with a braking
strength of about 15,000 Ibs., and 1/2 inch with a braking strength of about
26,000 Ibs. When used for rescue purposes, such as by the Fire Department, all
instances of the system should preferably use the same, pre-selected wire rope
size. Of course, these are only example dimensions such that in practice

different dimensions may alternatively be used as appropriate.

The loop of wire rope should be draped over the top pulley, and should

be long enough to reach an area next to the base of the building. For example,
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grappl i ng hooks, crowd control equi pnent, caneras,
batteries, generators, punps, litters, harnesses,

w@aws/06|Be cutters. Cable The preferred type oPCTEHEI084/002243
to use is wire rope whose size and type should be

sel ect ed based upo the ] o apaci.t n ction
dadhe rassrotarngleyst @ahena %@qntaﬁﬁetlﬁég@?fd@ﬁ Qfp may be twice

GRe %fﬁéél ﬁﬁstéﬁh‘% H@ﬂvle@ﬁ( *thé/\E{ﬂl@)( had @ﬁé basd) ?lusdél:ﬂﬁﬁtl@%helght to
can I'ar ger | oads er dianeter wire ropes

all@w the lgédetcabe mesededlearofitha dudding as veagstasstived abae.
require smaller pulleys. As an exanple, the wire rope
divagt er may be expected to be between 3/8 inch with a
braking strength of about 15,000 Ibs., and 1/2 inch
with a braking strength of about 26, 000 I bs. \hen
used fldre wambumapbepgosediorseiht tet byes pewet ard braking to

oF eé?cbcl& C? hpOﬁldl 4L ADS 67 ufd lotoE ewt%\égé ﬁn BePadidq to pull in the

use e Sane, pre-se re rope
@hr eemmmmndt hesebyalife adohy tlemasmttedch&m&e @iear semimnl; had

1aRirESs 360 el ok BN e sPoien BT Tl PogsS BRIAG WiFe toads
drapedciiaeto Bt theBarratld B¥ar Hoidiobb @atie lobg (k. ?n GoRR@LEE 30
ui

R Figy 38 rea@?)%ééro%éaﬁmww%@mﬁév%ﬁsqq'é%éuon to
We%eqlfﬁhg gha lBWeh%)g SThe %9@1@% coftt3fher MG ToRbwike

"'oop ma wi ce the“vertical distance between the
piﬂsméytlan of theepowsereqitamens dor theow mshghprevided|in ghe context

R S G S e e Rl
hoinstinet dvadiekihefmeaket andlith rakients chﬁ 00 Ibegtd frametupward at
the f | 0op,wh N d

B et B Th? Sare bl meRimERER P Tt Pk
te@tiindted & barbhédriepoie. newitalsystenoBificertty ibestiinaged st fifty

used to.l et h r. section to thereb l.ower the
IRfZgent v@?éraew%aa@cae%}f g“é(?’t‘ s¥stenv the BOVAT fémirerpent yould be

m%@m&%ﬁdv@&s of cdlﬁ'ge l:e80cit tHe sp%ﬁ&ﬁidiﬁoszﬁﬂeeﬁp@ Bute
the Wi nch shou have both forward and

F
I orK 8@0 ibﬁawpué@] r@dﬂlceﬁbﬁénee@% PrSepPPmgT 4 dess 6ha #hg of
t T.
lﬁ?‘r é&g&%\;\é&e 'B qg 'V%?fable PElufnpd h&&‘fr@%cldgﬁéer%g{ﬁé dégg{bn‘i’fmay be

rr ments for the
taﬂpée tmrm@(heavaﬁr lahd@ataﬁph@r speestsearad Bglhigloads ehfdl spmed. With

Ipﬁﬁgw%a%ﬁla@)geg n ed n? L ésr}gg}s 88 Q%ka?fj%tot%? Qiegfrled speed

upvd/apdq@d:nt dbite hemtpperer ot the gystéihe Depeaditg cahopotkerwinch is
uslpro(l? n¥he sysier}lln Totift Be dFiven from a power takeoff on the same
vehicle as the one to which the winch is anchored (e.g., pumper), or from a

separate Fire Department engine or trailer that arrives on the scene.

As an alternative to a hydraulic system, a modified, electric elevator
drive system powered by a portable generator may be used. Note that both
hydraulic and electric drives are expected to have an inherent ability to provide

speed control, as well as power for lifting and braking for lowering the loads.

Several techniques may be used for providing traction to raise and

lower the load on the cable. One example is to apply sufficient hydraulic
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estimated to be 75 horsepower. If total system

efficiency is estimated at fifty percent, for a
whyanaei4scal |y driven system the power requi rROENS2004/002243

woul d be 150 horsepower. O course, reducing the

specification to 250 fe per ute nd 500 | bs.

aBareTe GRreS e AP ﬁi‘@r‘%’é‘ﬁ aifst gablon ingamrate the
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Hy & pass hegabledraseen éwarprewrgﬁé @ﬁ@c@fe?’dsﬁlﬁ Shamée ahhe

SRS A by e i SHERAARRELY Mo Pl 1% back

Senmoalma}ebh addaé,sxf nagesbayus"l&te dpdit sheawa actiprt priotipdnmay be
ower | e. One exanple

e e&*‘%‘%&ﬂzg&? Pelasit 9%‘? it BESBD Sooa 6vaat

PCT/ US2004/ 002243 pressure on pressure rollers (of

t he wilote)thagtienwindhheay dblcempasedef artedationisheave (not shown)

RSt & HorRvpiar i pdRi hEES GRS hide herr B The
&P&&Mﬁﬁsﬁéﬁvé‘ nVBF RIS agdifst @ﬁ&@@qﬁegme eNEBEbt RS,
rovi de_nore_ tract red pressure

gréorchmlieys (elso Ismékﬂwm %EE@\QS‘”@ 't@ ginseiofedwo sides of

bcﬁ@ %(%5 533 §AU1§ 28 "t‘ovaﬁf‘ds%b%g‘j%%ﬁj pullR122! iR @ud@ Em R&fHodiment, the
portion of the | oop of ncrease

tupparipleytinipseferablp p@sﬁm@@dw%@l@épfthe énqi@rcéﬁlz@buﬂ;hrg (rather
ptflgﬁi)lé [Ser BLLBE a@% é%ﬂeﬁrtﬁg coric cfg)gﬁ‘@ ég'g?ﬁl’)f F{% )- The winch

tensito crea ted suspen
baek alseris bmeedmioabhb@e pe tlatéticdryopears sprig allpheinstdblagion of a

set .af torque contr q% Ll ers.
ATOPRE PoRiSRbh e Bl UE cBabeRE! | fhedRRLT) B oF FLabte through
phessitichz Ethbaiviech désignss phtitortdngatiens difthie pilley A2y &re possible.
may be created with sprl ngs or hydraulic cylinders,

a0 Sl Mo, V50 o ST B0 TP PRI o opane
fr@fs Bletn, frady be platc\é@ 28 bl§ do@opdidae mh@b(lﬁdﬁlg tiBlB) can be
ls\%'ée }tlyof%)? gﬁ% e, tlrr1m¥1re %e(}:)%?:cprr?esnetd T%e w1nc an%ta}li e placed in line
with the pulley, at a right angle from the face of the building (Fig. 3). Where
the right angle location is not practical, however, the winch may be placed at
an oblique angle to the building face. It is preferable that the intended winch
and pulley locations for each building be designated in advance, so the correct

lengths of wire rope may be provided on the building.
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that lies flat, i.e. horizontal with a truck bed of

the vehicle 26, see Fig. 1. The traction sheave may
w@eweneAgai nst a fixed, pressure roller (not sSPOIMIF2004/002243

Defl ector pulleys (also not shown) nay be provided to

dlrect the two sides of the |oop of cable 28 towards

t@&-&ﬁé&l&éﬂﬂl‘éy 22. In such an enbodi nent, the upper

pulley is preferably positioned parallel to the side

of t heriuikd Hhi@rd il AR attddHRA tPEhO LMl QY &5 1S SHPUAA down,
in the conceptual diagramof Fig. 1). The winch ‘may
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gésdng%{ﬂ%ggg WAt 8l né:ﬂgrl}]é RPBRLBRL hEOH A8 p%%ro&e@%& pulley or
t inedenithe fwinch hérccwchnglyd eaiLge sonlaemhons iof mb @t itppes mﬁy be used
I. bl L Ach, . whi b
GArhEppERufite Efet Rl ot o Bl ol iEhdh degiped Eoncems.
system may be placed at any |ocation near the
bui | diTige ¢dbde n\:r:fyrbd)elt tbe\asihglé mntlﬁxmusqaqammhanng hdength that is

FiiCo e E5taMEE sipr 0B PullRl e i Sed fostliom Qe Winth (e,

b.aw thél bage ¢fthg budldin¥Y)eA @ingl i@y HeGittacBBgke och® Al iofthd Sut cable,
not practical, howeyer, the wi nch_ may be pl aced at _ an

o & aléaﬁaheplé af the pibepand gan fefsed to F@lm%ct phefwe gpfe to form a
thaded B8 gqgf%ama eﬁ > h8Bd 5@ B@Xs§eﬁ9¢ﬁéc‘i e shd @Jbl@a%

bU|Id|ng be nated 1n ad correct
dingbles. dhevingalsopaowigespese mmtte@hnmnttfhlehmmg|thgconta1ner

r?q% ?%aﬁg/ US2004/ 002243 Cabl e Connecti ons

4
%@e\g?é%gg?éers are attached to the cable are to

travel up and down, preferably between the pulley at
the topsan altetmmtivien d‘re ]I@epo)ﬁ/ calilegney be dotrned of twowépdtrate,

{__connections | nee S ove
oy 5P bl AR e e il Ple ERRGRbEN eI me
couliscindtise @p‘ieraﬁﬁg pto}zé;aﬂm ofethe heinds @d theabadeh the building, with
rjiate cted pgsitions g é{;\ble thoLﬁel
cﬁp BPEHE bRt asseriddean Be slyisisb et Piege o bisigiibalso
ideSuesr@pesieiona vt 8ep asﬂeeéiﬂisrbftthakabl% fdrwit@ehiderwo loads
|st ance fromthe uIIe to t edesngnated position of

t é',wpﬂtqmré@ 32), atecft pfop B dunl-vide sabrQAiments-A ring

may be attached at one end of the cut cable, and a

snap hpgkkhdMt@rRiebEin ﬁmhaﬁﬁnbﬁ)r%ﬁﬁe&@ng 9 eaﬁfaﬁnérh@ the

two_ends to forma closed |oop. The ring and snap
r@@ﬂ@ may bee agickistiog repe BHP, sianilar tpithpse mq@oﬂog@nnwe

achnment for hanging the
SRS XQ{I% g@ﬁoﬂs oa )%t@fl{s ging

nt al ner o0 the cable. As an
alternatlve the | oop of cable may be forned of two
te,

At least one, and in some cases two pulleys or sheaves, may be used in
the system. An advantage of using two sheaves is that when two baskets are
used as in the dual-sided embodiments, there is clearance for the baskets to
pass each other, without the need to move the winch to provide clearance. In
the dual sheave embodiment (see Figs. 6A-6C), the sheaves should be able to
rotate so that the pulley wheels may align themselves in the direction of the
tension in the wire rope. If the architect or the building owners would like the

two sheave installations to be less noticeable, deflector pulleys may be used.
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conti nuous pi eces, each of a length that is one-half

the di stance between the pulley and the operating
w@omineTass of the winch at the base of the buil BCTYS2004/002243

with simlar ring and hook assenblies on the ends of

each pj.ece. This w.ll also rovi de secuyre positions

at op Hecuprag e ISy qrdPMAOraR ifﬁgac tp 4hes

(@rufttureCSithaiblfm o3t diBRkenSHETs. ¢ éé}'[oiéé‘ﬁ;agltﬂé eRlddsifthe
enmbodi nents. Yet anot her connecti on nechani Sm for

csAnideqtisrgtidegatairAe the appersanceof the sustepeon thibeitding. For
f - ALS

aBbigBPe AP NS mid) O Wil CRRBR AR, REERRBIE to reach

|thasbolleeel modk éasilymspedalipsf pamepetsireedso be cddread ¥ desired,
e.used in .the,system ant age of ;usi na two

THE 0L RGO B i SR e BrB R IR Y VR i used to

chirbmaitidelly erdeotliamnlsaddRine openielge & dncparfapets gy be

baskga S #ﬁ)o igpass ,egc%ot her, w thout the need to nove

IHOVIHSTL 10T g ieReSt earance. In the dual sheave

enbodi nent (see Figs. 6A-6C), the sheaves shoul d be

abl e tThe frof@il®lgRglthalshbivesithy BY hil@aher TRY sidlel @he
thepselves_in the directjon of the tension in the

Wlipgnd pryrRe agedritithe buddingv@ceyThashepvsamang also be

! . Lati _
AL bl et R 0 1B o RSt
0ose @@Mggersmymdgkﬁg@éﬁw, OTHesssihdrisieelyrayrapged to slide
pcﬁ.[t%@ﬁ %]!1%51 Qs f R g%?;i%éﬂo #hd %ll?eel%.P 0 A ﬁﬁef&%& ¢ M5 Ration for
of the building In erent” ways. e choi ce may

dbpeudposestdfehe Eire Ddpactthentanti bede haveand ortthe davits that are

RBERRUER R et E. 0L R B MY ¥ “aavi 15, maki ng

it possible to reach the roof |level nore easily
especiAtdoydirlg paragabsdirett dfahbenwvdremne thsthictides inigdbe
t he d(ge;/dts coul d be folded out orosi‘?ht. and t he

¥ G PRYTRteA Dt S tRash: Wide anpppekietof a

trhe-sioty addiding as deB&besbdve Wit araRel 1 dRYor@ore of Figs.
provi ded for rigging tiebacks, The frane hol ding the

shéGy EReseapstsuctnignay & RIREidadde, 1 eREPlediireiPggartment.
?g@smel RERSse0GRR wWillBe *i’é’érﬁd?{diﬂ Lo em@geéégﬁ&m% arding
y %that pr 9] ect frof%

al so be nounted on outrigger
tthe budlding.or from | ower el evations. These outriggers

may be rigidly affixed, or Iess obtrusively arranged

N b R S

tdveegsingaDapaet fleot ohanulE-storyhawiddingdram thewutkde have been

tRALHBEE In the foregoing specification, the invention has been described
with reference to specific exemplary embodiments thereof. It will, however, be
evident that various modifications and changes may be made thereto without
departing from the broader spirit and scope of the invention as set forth in the
appended claims. For example, instead of or in addition to a container, a fire
hose or electrical power cable may be attached to the container or the cable, so
that the length of fire hose or cable is hoisted from a pumper or powered reel to
the upper floor. In addition, the system may also be used in non-emergency
situations, e.g. lifting or lowering heavy or bulky loads that do not fit into

building elevators or may cause inconveniences for the tenants; and during
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hi gh enough to permt easy access to the roof |evel.
According to an enbodi nent of the invention,

WO p®i0emsé ons may be provided to operate a sSyRCEDS1004/002243
reaching fromoutside an upper floor of a nulti-story

bui | di as scri bed abo MW.th. reference to one, or
sopetufen Fodlfigiient 10 aR0R Pl Tt FeRsnt b SR Sor
v &leelad. 050, fsBmeeofanp technidiied de@pabédrBBbve REFANIEI0
whose workers will be respondin io an emergency cal

matsiagsaytheannliaddorrgrtampotigrhalt prEctuyes susiisas windmills and
I3 S .
e e A
hegardeddn anddsisirativelrathar thaa o wstidivegsespeci fi cati on,
the invention has been described wth reference to
specific exenplary enbodi nents thereof. It will,
however, be evident that various nodifications and
changes may be made thereto wi thout departing from
the broader spirit and scope of the invention as set
forth in the appended clains. For exanple, instead of
or in addition to a container, a fire hose or
el ectrical power cable may be attached to the
container or the cable, so that the length of fire
hose or cable is hoisted froma punper or powered ree
to the upper floor. In addition, the system may al so
be used in non-energency situations, e.g. lifting or
| owering heavy or bulky | oads that do not fit into
bui I ding el evators or may cause inconveni ences for the
tenants; and during 21 WO 2004/ 067436
PCT/ US2004/ 002243 construction nodi fications to avoid
shifting | ong operations to nights or weekends. Al so,
some of the techniques described above in relation to
bui | di ngs may be applied to certain other tal
structures such as windmlls and off-shore oi
platforns. The specification and draw ngs are,
accordingly, to be regarded in an illustrative rather
than a restrictive sense. 22 WD 2004/ 067436
PCT/ US2004/ 002243 CLAIMS What is clainmed is: 1. A
system conprising: a pulley attached to a building; a
cl osed | oop of cable installed around the pulley and
bei ng of sufficient
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| ength so as to reach, when depl oyed outside of the
bui | di ng, below the pulley to where energency
w@ersoemaé gather in an area next to a base of P€TES2004/002243
buil ding when responding to a disaster situation in
the building; and a winch around which the loop is to
be operatively installed, tge g Sch being | ocated in
the area next to the base. systemof claiml
wherein the pulley is permanently attached to a
SVREEE lamegupport of the building | ocated near an
edge of a roof of the building, and the cable is nade
of a plurality of. flexible wires. 3. The system of
dt ai m&sy%em@m%ﬁﬁa sing: a load attached to the

| oop, 4 E}}gch@d%g%ﬂcﬁn esigned to be noved one
of horlzo a y and verticaPly relative to the pul | ey

t o moweleded lbopaf cabledpetatied abgundhthd palley ardheig @fﬁ@llffmlent

L

Ito oyheraetheagemwepdriseniel datlyeranaunradeainiextitot zhbaéemzfrihe building

P reRbn i dhen Ll i of THBERTE, "

rel at iaweidc® drbﬁnﬁﬂv{ﬂlﬁﬂahaﬁéi 166 # to bleloperatovely lnStﬂllIéd:aIié winch
tenS|on|gtheIoo |nsgalled so that the | oad,

deinglogate H?ﬂc‘ﬁér‘?%%‘ﬁd taeke8asenay from a side of the

buil ding and (ii) decrease tension in the |oop as

inst alfRdysent BaElaihe wﬁ@fa@ﬁ‘ Regullond pavemdneMeittthed to a
the side of the buildi 5. The system of cl a@gg)fltgﬁ
d

fstiuckesal &Wr@ Hep ulédlm@daceaﬁfla@héemﬁég@ Réare

I r i tall ed,
TulRIEEOHE BidlcaBle SEAol b Al lifol A leSy s 2t T o

t he base and deS| gned to be nmoved relative to the
\i- nch Thesystang opgleimyl fugthiarcopiyisiage tension in the

L00P 25103 W é%é %ﬁéég @ﬁgﬁ%%ﬁ@%ﬁ&?%ﬁées e%r(b%it @& iEfoved

so th suspen t he E
fmmmfél(mz(d)ataify andh eehmallgﬂra@tla’n do ¢the pullex tenswettba éqm“h
|nthe t hat .t he_su

DR eadfEP HB 1o LR R AVRL o A RERE hab B
the wnch is anchored to a fire departnent vehicle.

6. Thdlsyststm of chilimi vz tHerrcoheprisiogpri si ng: a | oad

gtf/:ﬁlhagp El%tttagﬁec!l ?ooﬁie 1‘6@%%&‘ the winch is anchored to

a moveable pulley around which the loop is installed, the moveable
pulley being located in the area next to the base and designed to be moved
relative to the winch and said pulley to (i) increase tension in the loop as
installed so that the load, suspended by the loop, moves away from a side of
the building and (ii) decrease tension in the loop as installed so that the

suspended load moves towards the side of the building.

5. The system of claim 1 further comprising:

a load attached to the loop; and

a moveable pulley around which the loop is installed, the moveable
pulley being located in the area next to the base and designed to be moved

relative to the winch and said pulley to (i) increase tension in the loop as
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and is designed to nove relative to the vehicle and
relative to said pulley to change tension in the |oop

wW@20041061436 | ed so as to nove the | oad, suspendeRCDyYS2004e02243
| oop, towards and away froma side of the building. 7.

The t em of c aim 2 further conprising: a container
s aliben tatthe qaéoauSRmé.egﬁw 0doop JERvELWRY aiside of

%he pehisl ndi(iﬂ AMORIA8E Perlsiish ¥EIHeAbED a8 1 RallRY 8o that the
orlzont the area next to th base to adjust a

ﬁmapezmiﬂdalpad insoeasdevsedsdunsidh of dunpaildiag, anghwherein the
ﬁ@ﬁ?sd?&r}r\]%\fo?dE?glﬁtrn‘??@?%]?{}ﬁ;g?v@hgqa of the building. 8.

e Sys conprising nmeans for
automatically deploying the loop froma resting state
bn t hdheuiybietinmgf clgim PHerthes cempoising:ai m 1 furt her

conprisin on er tached t,0 a.near .

the | Gaped afara, B EF oSk B e Rl ot flenice

laadds dasicheé o depieavbdivand the nehild &ed ﬁe’latlh@t(y\d;a’id ulley to
g y

sitioned far r from e of the b t ha
RNt Basiooda e oo 65 heinlled % Sticonoes bieioadaparended by
YRhe10Mp) ebwhidsParl] 8R6] flRRdaid€of tHeasiliidng. hoi st t hat
uses power and brakihg to directly act upon the far

sectlon of the | oop ein power is used to pull in
the fdhesystenppf ﬁlﬁH“tzrfé‘Féﬁﬁ CPFﬂ%rlsé%Sd cont ai ner and

br aki RG-gnsaileLshtideliab tHé“lo g%ﬁétenﬁ%twﬁﬁht@sé@ﬁé& By a
| ower said container. he systemof claim1

tvghiderandonbeiesn Hip vehglﬁss f@momémjmqv@tqlbhm e arep net to the
PRSP PR Pl 2 B8 cRRal S R Bl U 0L AL e e by

rom cont'ai ner can
the smp, and d side oethevuibding. t ouchi ng the side, and 24

WO 2004/ 067436 PCT/ US2004/ 002243 b) allow the
gontaife, syéf;err]nngy Ela I%Wug%eg I?:Spga%slngé Hfang f(t)lhmto%ftld%'tCﬁlely

cont ai'ner oGt he" sl I'er access
ulepdsyifif ol looh2froheresyinpestatefin thabuil@irfgur t her
conprising a container stabilizing nechanismthat

igncl u ttached.to the buil di

i e B PheiabR de oM RN e A B DR o a near
putti®yoptie 1bbg, base; a first guide line that is under

tensi W grggn & ?nrns%cc:ttlgn tolf1 ﬁlegl%log? %glt e Iioop has been deployed and
installed on the winch, is positioned farther from a side of the building than the

near section.

10.  The system of claim 9 wherein the winch is a breech loadable, traction
hoist that uses power and braking to directly act upon the far section of the
loop, wherein power is used to pull in the far section and thereby lift said
container and braking is used to let out the far section to thereby lower said

container.

11.  The system of claim 10 further comprising:
means for changing tension in the loop as installed so as to
a) move the container away from the building so that the container can

be one of raised and lowered without touching the side, and
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the container and can slide along the guide cable as

the container is one of raised and |owered; and a
w@ewaene74gai de |ine that is under tension and CPCITES1084/002243

the far section of the loop to the container and can

slide. al ang the far. section as th ontajper is one
of rai'd@HoRhEha RERIBET tol%lp_"?ﬁ%wgg@% i bolBng pyfbat the
RRRIhS! fith RulcHthb sideFopbaiiftedccadd Bahedigper Fids:.f ar

section of the |oop and designed for carrying further

equi pnent or personne|, 14. A nethod conprising;._
dr%ovi dihecsyisksn of €l urhes SEPMTESIRgG §yEonkamneytabilizing

rRAGNGN haMneHlgde an  upper floor of a multi-story
buéﬁl ?E@nt}é&’t‘y Ea!nQ 5

Ing, Installing a closed | oop of cable into
a w nahguideanbi dttachad 4o dze Pietldingtagdartyageg efortghide side of the
i1 d] the 00 j r I connected around a
B"W“@{}g ? Htgg@erlx lshenl%blEries}e%%o{nhlét agg’r oof or above the upper
f1 oor eofirst gaiduliheileg;is tdéadsiog andcaningcnehe igudde éable to

tached to the 1qgo i th _one e o ener.gency
Tt 2enEtnend Gl Alohe SR enile Pl antbe sPBG HEe ang of
threfasd 18iverbdeardui | di ng; and c) activating the w nch
ina first directjon to raise the | oaded contai ner

unti| a%ecARS suéee Hee e Brrmatedripand epypacts thedpr section of
e b s RPN Raih € B Bark Bidd BRrBIRR ISR b i Bsiffiner is

~nmethod of claim 14 furthe&r conprising:
prevafdiisgdiamst lowsredns to, prior to activating the
winch to raise the |oaded container, attach the

B b2 B DS B b il s s e the far

Fectiore bhthe: lobpaindi designashier earryitgfunilstraqetipoest ar personnel.
provided to fire departnent personnel, the nethod

faur t he i Sing.: viding instructions that the

clght ai%g?&ggagﬁg{%ﬁﬁﬁgb the area next to the base of

t he buprodidigghnpstauctidnseodppsate mesysteno fderackisgdnatinrgitside an

to anéfner enCﬁ#cq!l Eeﬂardig the building. 17. The

REFOd G A H YA Y PEREM & gfpri sing: providing

i nstrug}inendlit®a chyse@nod of edilalintongwime loesediinte drb€next
froma resting state on the

\r/}cnggfcg]aég Ogglgélgz%lagle&] !bl%g]?)opm%rpg Hirthepconnected around a pulley that
is mounted on the roof or above the upper floor of the building;

b) loading a container that is attached to the loop with one or more of
emergency equipment and emergency personnel in the area next to the base of
the building; and

c) activating the winch in a first direction to raise the loaded container
until it has reached approximately the upper floor while the winch remains in

the area next to the base.

15.  The method of claim 14 further comprising;:

providing instructions to, prior to activating the winch to raise the
loaded container, attach the container to the loop in the area next to the base of
the building.
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buil ding down to the area next to the base. 18. The
met hod of claim 14 further conprising: providing

W0 p®B0emsé ons to, when the contai ner has reachedI/us2004/002243
approxi mately the upper floor, accept a person from

the upper floor | o the cont i ner and then actjvate
tlRe wlmeAngthog %feciﬁﬁaléwt@&m& e RSt URkgNS @g provided to fire

Qﬁ{tbta?ﬂnﬁ@{t p@?éi)lﬁﬁ? tH@ 'iﬁé’cﬂoﬁ%ﬁ’ﬁh@? C&B rlgﬁ%e ro]&@dmglﬁstructlons

hod of ‘claim 18 furt her conpri Si rovid

ithat thesontaigen kg, bigright te &@@teamt Pt H@sapﬁthe building by a
;fﬁg?fg: agt%t%ﬁ%é%% & |Ogl\r¢%|{%w]%a g@tgérﬁ:? all(}@gcrn?:flﬁg e
ﬂneﬁldetegt t he attached contai ner and the winch, so as to
nove the container further away fromthe bui | di ng.

T nmet ho f o claim18 further. .conprising:
tz)l?t)vi gﬁﬁgtn‘?%gr cctl?lghg&ntf%r%h%\]t?Oépptlﬁmgcont ai ner has
reac hqtﬂoam@mg xhaBictions tbhﬁrlcbhptmﬂhstfaﬂlmg tharidopehty the winch,
m(g}} erson_fromthe Egg ¢ or into the h
Hsr OOBE e epiRs siAdt et Eppiiarabore fg yrpesfloor of the
RANGSS dbivemodt the a&@e@ﬁeﬂ&o thephad.| ed, between the
attached contai ner and the winch, so as to nove the

caont ai ner further tovvards the buil dj ng. 21. A nethod
d&npr i dieigethadRl driny 1 HatthercqqmpEsNg operate a system

for r %ﬁ%@id‘ﬂ%ﬁﬂ&fﬁc@i&é'tg SwiBn th® tafﬂe? Plas %ac‘?-tgd ! 00

mul ti -'stor %ﬁ) Installing a close

ePpeaxineatelyttbe aippien ortawéeptoaapetﬁ@nrfg)mdhc weper floappdd the
(1 r

BoRrle ot Radial: 1R TR seRoft 08250 of Nwer e,

fcbntaineﬁzﬁtd/m@@é}%@wwaﬁds:tﬁ@/bld?»@,oom 002243 b)

attaching equi pnment to the |oop at an area next to a

t.he N acti. atlngthe W nch to

ﬁ i seoji}he i ,t}t ac‘?tfl galé‘ga %?rrg}ﬁ%) ‘EP“PPt %" has reached the
upper p‘rbomhng hebtilngivndeacpiivato thlvhhﬁg\:thél efintloin daveecond

rrent suspended at 0 t el upper .
igrstion g o iR Hest D SYereri gt (8o is added
ito¥hée WP, By @irotHedtdchad coh@in@HHPIRAIHE, 8518s & mdve the
wat er, ho air hose &@ectrl c cable, punp, and tank
(FOBERING, “éﬂfqrraé" e%ﬁ’fft muikdngext i ngui shing fires.
20.  The method of claim 18 further comprising:

providing instructions to, after the container has reached approximately

the upper floor and before accepting the person from the upper floor into the
container, operate the system such that tension is reduced from the loop as
installed, between the attached container and the winch, so as to move the

container further towards the building.

21. A method comprising:

providing instructions to operate a system for reaching from outside an
upper floor of a multi-story building, by

a) installing a closed loop of cable onto a winch, the loop being further
wrapped around a pulley that is mounted to a roof of the building or

somewhere on the building above the upper floor;
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23. The nethod of claim 21 wherein the instructions
provide that the equipnment be an electrical cable

wasediosa3conduct el ectrical power for operati NBCT/US2004/002243
machi nery. 24. The nmethod of claim 21 further

conpri.sing: providing instructions to operate the

syst erha'aﬁtg%bmg %9%91%@55% t EP A SBATeRRGK IR 3 hpse gk the
|B§iﬁpj_iﬁg;ér{&3t all ed, to nove the suspended equi pnent
closer to the upper floor of the building. 25. A

net hod) eetiprting the winebttalrpiseghe atthelad equipofend ungihijthas

i : ’ :
P e et Fealy B B b Bep S0 P P8I 1o 8RN
regefipwient fiespenidediah gpporxisanawtibe epper floer.bui | di ng
above an upper floor of the building; securing a

condend af the.le of cable to a.load at base
7 Unertiitefind 6L BT8) MiBre R fpafuimizoflainala®
igquiphepababae opevadteohodd)alr Iese ¢ledtgic cabR, paag)dndnrdnk used
2bnd .heﬁ activa“ngee(gg% \é%']?nch to nove the Iength of

207 ET§ HERAHMERE 194 HSINg fEeSeby rai si ng t he
secured | oad, wherein said |l ength and a position of

e  Wicheti®] 6fd1€ieh U wiiebirt thatinéthecteits providngiah e
cable is gnder tensi on when  the | oad_as suspended by

(RURESNED® 38 elechiitnd gakigpiseditrrapRiycialecteispeP quagicior ogerating
trﬁ&cﬂiﬁ@ﬁi floor. 26. A nmethod for reaching from

out si de “an upper floor of a multi-story building,
conprising: 27 WD 2004/ 067436 PCT/ US2004/ 002243 a)

i24st al Theigethadbelrleim ehbrdheneamarigingeh | ocated in an

Ut har S g ARG 10 BBe I fehreihdR sHERR RS Pl
rdggfeases temsidsuin thiedgopas immalkmg tenwvetthe shspdraledgequipment

v ; ttachi ng equi pnent to the
%2"856? it(t% %&%ﬂg&ggognlje(gﬁ B? ggpﬁgn%ase of the building;

and c) activating the winch to raise the attached
eGui premethodiconipridiag reached and is suspended

00" XIS BB k5 B 08 RPEh, SR of b
ibeitd euth@doopad at@uiche phdlee that is mounted to a roof of the building
or somewhere in the building above an upper floor of the building;

securing a second end of the length of cable to a load at a base of the
building;

securing the first end to the load in a separate operation than securing
the second end; and then

activating the winch to move the length of cable in a first direction
thereby raising the secured load, wherein said length and a position of the
winch are selected such that the entire length of cable is under tension when
the load as suspended by the cable has reached approximately the same level

as the upper floor.

26. A method for reaching from outside an upper floor of a multi-story

building, comprising:
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until the attached equi pnent has reached the upper
floor; and then d) decreasing tension in the | oop as

WO ptabi4eel t 0o position the suspended equi pmrenPCTUSREE/002243
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telq@ifpuehiilngeritavhaguiddingf, a base and at | east one
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suspended by the loop, moves away from a side of the building and (ii)

decrease tension in the loop as installed so that the suspended load moves

towards the side of the building.

28. A system for raising firefighters and equipment to and evacuating
people from an upper floor of a multistory building, the building having a roof,
a base, and at least one upper floor, said system comprising:

a first pulley mounted on the roof or an upper level of the building;

a bi-directional winch disposed at the base of the building;

a closed loop of cable connected around said pulley and said winch; and

a first container for holding at least one person connected to said loop of
cable at the base of the building,
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power and under control of an operator of the system
relative to the winch and the first pulley, to nove
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to claim 28, wherein said | oop of cable is connected
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32. A system according to claim 28, further including:
means for moving said pulley from a retracted position on the roof to an

extended position wherein said pulley hangs over an edge of the roof.

33. A system according to claim 28, wherein said loop of cable is connected

exactly once around said pulley and exactly once around said winch.

34. A system according to claim 28, further including:
means for storing said loop of cable on the roof of the building prior to

said loop of cable being connected around said winch.
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activating the winch in a first direction to |ower a
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40. A method comprising:

installing a closed loop of cable into a winch located in an area next to a
base of a structure, the loop being further connected around a pulley that is
mounted on top or above an upper level of the structure; and

activating the winch in a first direction to raise a load suspended by the

loop.

41.  The method of claim 40 further comprising placing the entire length of
the installed loop, with the suspended load, under tension, prior to activating

the winch.

42.  The method of claim 41 further comprising activating the winch in a

second direction opposite the first, to lower a load suspended by the loop.
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sufficient length to reach, when arranged bel ow t he
pul l ey, an area next to a base of the building. 45.
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total length of about twi ce the vertical distance

b%t ween the pulley and the area next to a base of the
btd:| di AGySEIn comprising:

a pulley attached to a structure;

a closed loop of cable installed around the pulley and being of sufficient
length so as to reach, when deployed outside of the structure, below the pulley
to where personnel gather in an area next to a base of the structure when
operating the system, wherein the loop of cable is removably secured to the
area next to the base until it is to be arranged for use in one of raising and
lowering a suspended load, between an upper level of the structure and the

area next to the base.

44. A system comprising:

a pulley attached to a high-rise building; and

a closed loop of wire rope installed around the pulley and being of
sufficient length to reach, when arranged below the pulley, an area next to a

base of the building.

45.  The system of claim 44 wherein the closed loop has a total length of
about twice the vertical distance between the pulley and the area next to a base
of the building.
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