WO 03/ 099383 PCT/ 1 L02/ 00414 RESCUE SLEEVE FOR BUI LDI NGS FIELD OF THE

| NVENTI ON 5 The present invention relates to rescue systens for evacuating
i ndi vi duawe o3espped in high rise buildings in case of enm@PCgdaneyoogi4 uati ons
such as fire or earthquake of the type disclosed in nmy PCT/ILOJ 00477

Pat ent Application published as WO 01/62138 on August 30, 2001

(hereinafter called "the Patent") . the_caontent f | ch bei ng hereby

i ncor porated by referRﬁs&%E Sﬁ%ﬁ%ﬂﬁm The systens

di sclosed in the WO Patent and further devel opnents thereof (cf. ny Israel
Pat ent Application Nos. 139549, 139550, 145935, 147975) are stationary,
nanel y designed to be permanently installed in buildings fromwhich
survivors are to be evacuated. 15 Therefore, salvation from "ordinary"

hi gh-rise buildings solely depends on the conventional firenmen vehicul ar

| adders. THEHELDa@FETFHE ENVENTEONd capacity in terns of height and

evacuation rate. Hence, it is the general object of the present invention
to provide a ile rescue sl|leeve system 20 1Lt is a fur r.oRi of the
nventi 8n to prid BesEREMERfERigeRIR R Srotbyk TahevtimtBh POLEREL oo
renot e-control | ed, el{"_awtype_system serving to anchor the sleeve to w ndow
frames at Hrappadeindhighuwisediuilgings én icase ofyenspencyzsitiations sugragdug or 2

earthquake of the type disclosed in my PCT/IL00/00477 Patent Application

published as WO 01/62138 on August 30, 2001 (hereinafter called “the WO

Patent”), the contents of which being hereby incorporated by reference.
10 BACKGROUND OF THE INVENTION

The systems disclosed in the WO Patent and further developments thereof
(cf. my Israel Patent Application Nos. 139549, 139550, 145935, 147975) are
stationary, namely‘designed to be permanently installed in buildings from which
survivors are to be evacuated.

15 Therefore, salvation from "ordinary" high-rise buildings solely depends on
the conventional firemen vehicular ladders. These ladders are of limited
capacity in terms of height and evacuation rate.

Hence, it is the general object of the present invention to provide a mobile
rescue sleeve system.

20 It is a further object of the invention to provide the mobile rescue sleeve
system with self-contained, remote-controlled, jaw-type system, serving to

anchor the sleeve to window frames at high level building stories.



SUMVARY OF THE | NVENTI ON Provi ded according to the invention is a rescue
system for evacuating individuals through a w ndow frane of a high-rise
bui | di ng worpIsBhg a rescue sl eeve fol dabl e between a ce®cpacezoostsandby
position and an extended, sloping 5 déwn to ground | evel position, neans
for activating the ejection of the sleeve fromthe standby position to the

ext ended pQSiden@n, accommodati ng the sl eeve and a
system openg@ﬂABg;@ﬁT%\?%Fmﬁt to the window frane in a

sel f-supporting fashion. BRI EF DESCRI PTI ON OF THE DRAWNGS 10 These and
addi tional congfgvitkid sutatding ab the snvantiondy anesgrssysterntfer evaaletingon wil | be
nore clearly understood in the light of the ensuing description of two

pref ot ed SRS Subll el SloPindfe 0¥ Wih-He BATRY SoRibineity hhesd & er ence

to the acc nying Wi ngs, erein I'c View
of the nobile r | eeve system 15 Fi,g. 2 iS a sectional, view of the
ol eeve ransiBeNe foliaDle pebusen. 3 <aRIRaRnstandD PoRLOR ABCk L ARG, SigPing

break-through and reach for a wi ndow frane; Fig. 3 shows the sl eeve
conpar tSrendown totgroand fevebdogitien t ineans féii activating the ejestionafdhe:lenvg | i ne
V-1V of Fig. 3; Fig. 5is an enlarged view of the ramand-jaws system 20

Fig. 6 is gogeid BﬁHbY bBYibAKE RhaleRfthdddosiionYlangfa Eb@pafimerttifer 7 is a
sectional view taken along Iine VII-VIl of Fig. 3; Fig. 8 is a sectional
view taken_al ong line Wl I1-VI]I f. Ei 7. Fi kn the
unf ol ded p%%qqrilrgﬂd%tﬁnq me glp%/\é%éptg éangfsgem sperale 18 aneRYP tHd Eompaithint

to the window frame in a self-supporting fashion.

BRIEF DESCRIPTION OF THE DRAWINGS

10 These and additional constructional features and advantages of the
invention will be more clearly understood in the light of the ensuing ‘description
of two preferred embodiments thereof, given by way of example only with
reference to the accompanying drawings, wherein -

Fig. 1 is a general, schematic view of the mobile rescue sleeve system;

15 Fig. 2 is a sectional view of the sleeve ram-and-jaws system compartment,

_in the position about to break-through and reach for a window frame;
Fig. 3 shows the sleeve compartment in its anchored position;
Fig. 4 is a view taken along line IV-1V of Fig. 3;
Fig. 5 is an enlarged view of the ram-and-jaws system;
20 Fig. 6 is a sectional view taken along line VI-VI of Fig. 5;
Fig. 7 is a sectional view taken along line VII-VII of Fig. 3;
Fig. 8 is a sectional view taken along line VIII-VIII of Fig. 7;

Fig. 9 shows the system in the unfolded position of the sleeve; and



WO 03/099383 PCT/1L02/00414 3 Fig. 10 illustrates a nodified enbodi nent,
using a spiral sleeve. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
As shown wo o0Biogp3s3, |ifesaving crew truck 10 is equi pped WCThL@/doydr aul i c
boom 10a, carrying and lifting, by beam 10b, a rescue sl eeve conpartnent

12. 5 The beamis freely insertable into and retractable from channel 16

as will be exaidiashetesy mbtkficPambodimait, UsinaCs SpirEidideaR, at the exit
side thereof a rescue sleeve 18 (Fig. 2), e.g. of the type disclosed in

of the corsTALRED DESCHIPTINRIAR THE IFREFERRER EMBOBIMERTS' *

general ly denoted 20. The system 20 conprises two identical, symretrically

| ocat ed ram heggshatis Bigi. nglifeghving drewstrddeal @ e dpped Petrpd hgdrdulicpar al | el
as will now be described wth reference to Figs. 5-8. The description wll

refer in qﬁ%ﬂ]’l 0 :SY'S [ &ﬁ{h

i dentical. Re elP %1 %%#ﬁg&%ngqﬁgﬁgh%fgb éﬁl%@ﬁf%g%@?e%&??b&q - sh'ztp}a%’ rails
24 and _26.., The rail 24 is affixed to,rail 2 drail 2 o rajl 30. The
ol 2B | Theabsams figely ppedaue $5t0.an irortblertamsBanng 1 3l el vl y.
Simlarly, the rail 30 is <carried by rollers 40 and 42 on the sane rails
36 and 38.explaisedibelow.y the 20 rails 24 and 26 can nove in parallel towards
and away from each other. The mechanismfor achieving that novenment of the

rails 24 and Zfhe compartment 12 accommodates at the exit side thereof a rescue

sleeve 18 (Fig. 2), e.g. of the type disclosed in the WO Patent, in the folded,
standby state.

10 The other, entrance side of the compartment 12 stores a window-breaking
ram-and-jaws system generally denoted 20.

The system 20 comprises two identical, symmetrically located ram-head
displacing sub-systems 22a and 22b, operating in parallel as will now be
described with reference to Figs. 5-8. The description will refer in detail to the

15  sub-system 22a, since the other, 22b is identical.

Referring to Fig. 5 there are provided a pair of L-shaped rails 24 and 26.
The rail 24 is affixed to rail 28 and rail 26 to rail 30. The rail 28 is carried by
rollers 32 and 34 on rails 36 and 38, respectively. Similarly, the rail 30 is
carried by rollers 40 and 42 on the same rails 36 and 38. Consequently the

20 rails 24 and 26 can move in parallel towards and away from each other.

The mechanism for achieving that movement of the rails 24 and 26

includes a pneumatic cylinder 44 and piston 46. The cylinder 44 is supported

by stands 48 and 50 (Fig. 6) rigidly affixed to the rails 36 and 38, respectively.



I ncludes a pneumatic cylinder 44 and piston 46. The cylinder 44 is
supported by stands 48 and 50 (Fig. 6) rigidly affixed to the rails 36 and
38, respewDiodmh9ss3 WO 03/ 099383 PCT/ 1 L02/ 00414 4 The pi st @eeTABY®4ul0upl ed
tothe rails 24 and 26 by two pairs of# scissors arnms 54, 56 and 58, 60.
The arns 54 and 58 are pivotally connected to the piston 46 by suitable

mounti ng pl at Gfe GRS AP e b ba%had6 Bl tlersdirs G IREo

respectively; ar s 0 are pivote e plates 6 5 64 at
one end, and, by _hrac s 70_and 72 the_rail 26 at their her ends,
respect i v&IYS ﬁeégémﬁ%’r%t irSﬁ 3(5?"‘5t$fga'|3¢ g@(ﬂ{e%"‘%’ﬁ\f C‘aﬁ'%%ﬁt‘a@io | s 24 and

26 away from each other, and withdrawal of the piston wll bring the rails
cl oser  dpiaton 46thyesuitalpe swbunbinigt platesibamd Bt aridgto the raile4 by bragketst t he
sub-system 22a, together with its counterpart rail 80 of 10 the sub-system

22b (see Be%nd 68, aedpdativel/; the AtmsoS6 bM@ 60aiFe Pibtbdto tha Hlate8 &2 arder eas t he

rails 26 and 81 carry ramand-jaw head 84. The ram and jaw head 82 is
pref erabl % .0 tr] - | [ i fe- adi ng end
Boa, a3 Arshefid St By iR TR 72 tod 28 A g ffideddE 03 B0
t he ram and-j aw head 84. 15 Finall E there is provided a_ "floor" él ate 86
at the | owespechively, Henceeextragtion of the pisiamdo ik displacesils 2406k 3&d by
rails 26 and 82 (see Fig. 7), on which rescued people will walk fromthe
r oom wi ndawaydrérmeachtothe anaf withdravesl @f ¢he pistew evill Bringdhearils doserf et y
reasons, a bellows envelope 88 may be used to conceal the view and avoid
the survi yaivh wAHetentiRRd SRiticH oWt PRY.@ht from
The rail 24 of the sub-system 22a, together with its counterpart rail 80 of
10  the sub-system 22b (see Figs. 4 and 6) carry one of two ram-and-jaw heads
82, whereas the rails 26 and 81 carry ram-and-jaw head 84.
The ram and jaw head 82 is preferably of a triangular cross-section,
having a knife-edge leading end 82a, and an upright surface 82b (see Figs. 5
and 6); the same applies to the ram-and-jaw head 84.
i5 Finally, there is provided a "floor" plate 86 at the lower level, between the
sub-systems 22a and 22b, supported by rails 26 and 82 (see Fig. 7), on which
rescued people will walk from the room window to the entrance of the rescue
sleeve 18; for extra safety reasons, a bellows envelope 88 may be used to
conceal the view and avoid the survivors panic when realizing the height from
20  which they are about to glide down.

Referring now back to Fig. 2 there is shown a compressed gas container

90 conveniently serving an independent power source. The pressurized gas will



20 which they are about to glide down. Referring now back to Fig. 2 there
IS shown a conpressed gas container 90 conveniently serving an independent
power SOUWO®3/099383 pressuri zed gas will WO 03/099383 PCT/ | PQZ/10@AD414 5
operate the piston 46, as well as actiSvate the rel ease/w nding of the
rescue sleeve 18 - all at the appropriate timng as will be described

oe o Tt 14850 5,2 B BRRE s akager oot

controll ice no cylirn upper and

|l ower 5 cable winch units 92, 94 as schenptically shown (see for details
the WO Bt38 - o at she pRPICIaLE tiag gl esff%sséhe@%em-fonom; The
conpartnent 12 is attached by the beam 10b at the end of the boom 10a, to
t he socket 1@hewmmstoritaineh®0 is dihsedormeattdd by ghitabldj veahentermatebnd in 10
alignment with the wi ndow from whi ch evacuation is intended to take pl ace

(see Fi g.coftrolied deliel! (AoPShGWRY 85 HHEEyIindal 4488h@ Ay tosbéHnddlolep™ can be

designed to reach levels higher than that of ordinary firenen | adders. The

he wenasaDebRtien GG e o8 belipt @ Shonh B PR RISV ree

penetration is achieved, following a conmand given by the |ife-saving crew
from the RAent3l e 10, the pneumatic cylinder 44 is charged with conpressed
gas supplied by the container 90 and the ramjaws opening operation is
started. The operation of the rescue system is as follows:

The compartment 12 is attached by the beam 10b at the end of the boom
10a, to the socket 16, which is then raised and brought adjacent to and in

10 alignment with the window from which evacuation is intended to take place
(see Fig. 2). It should be emphasized that vehicular hydraulic booms can be
designed to reach levels higher than that of ordinary firemen ladders.

The boom 10a is maneuvered so that the ram 82, 84 breaks the outer
cover of the window, be it glass wall curtain and/or the windowpane.

15 Once penetration is achieved, following a command given by the
life-saving crew from the vehicle 10, the pneumatic cylinder 44 is charged with
compressed gas supplied by the container 90 and the ram-jaws opening
operation is started.

Of course, any equivalent prim-mover can be used such as battery

20 operated electrical motor.

The ram-jaws 82, 84 will thus become firmly anchored against the upper

and the lower concrete frame sides of the window, respectively (Figs. 3 and 4),



O course, any equivalent primnover can be used such as battery 20
operated electrical notor. The ramjaws 82, 84 will thus becone firmy
anchor ed w@aB/s1383 he upper and the | ower concrete frane ®CAdge0wf4t4he

wi ndow, respectively (Figs. 3 and 4), 6\WD 03/099383 PCT/I1L02/00414 6 and
the conpartnent 12 becones sel f-supported against the outer wall of the

bui | di ngyndT _ i t ' f the
peam 100 e o B ol WOt . 5
Anot her brelﬁote control command is now given, effective to eject the sleeve
18, e.g. YWHNSe fashion described in the WO patent. The survivors are able
to step into the entrance side of the conpartnent 12 wal king on the fl oor
pl ate 86 t ovidredsueh &0 sparavy leavetthe scerenafter withdrayal o6 thelbeam P | n t he
enbodi ment illustrated in Fig. 10, the inclined sleeve is replaced by

spiral <teavthe b8kets16land ifolelre dowdehahldiaulimbob®t 264, Pat ent Applicati ons
No. 145935 or No. 147975. The renmai ning constructional details and the

e PRI Bl el

descri bed in" "greater detail. 0Sé 'S ich this
Var | at| GHRSVErtS, fo I e, TPaMeN escEEd G HEoNGLRIENN { hout departi ng from t he
true spirit and scope of the invention as
The survivors are able to step into the entrance side of the compartment
12 walking on the floor plate 86 towards the opening of the sleeve 12 and glide
down.
10 In the embodiment illustrated in Fig. 10, the inclined sleeve is replaced by
spiral sleeve 118 as disclosed in detail in my Israel Patent Applications No.
145935 or No. 147975. The remaining constructional details and the mode of
operation are self-evident in view of the above and need not be described in
greater detail.
15 Those skilled in the art to which this invention pertains will readily
appreciate that numerous changes, variations and modifications can be

effectuated without departing from the true spirit and scope of the invention as

defined in and by the appended claims.



defined in and by the appended cl ai ns. WO 03/099383 PCT/1L02/00414 7 WWHAT
IS CLAIMED IS: 1. A rescue systemfor evacuating individuals through a

wi ndow f reiom3099383 hi gh-rise buil ding conprising a rescuePSTARa2004113)

fol dabl e between a conpact, standby pgosition and an extended, sl oping down
to ground |l evel position, nmeans (92, 94) for activating the ejection of

the sl AMMAT IS CLATMED ESandby position to the extended position, and a

conpartment (12) for accomobdating the sleeve (18) char acter i ze
d by system (20) . operable to anchor the conpart nment ér12) to the w ndow
frame dn gregqiqq SYstIpJPT eMacuating; ipaividualsrifongl aywinspsy BaMEOf@ ai ned i n
Claiml further c har act eri zedin that the system (20)

conpr i seshigbprdse buittihgwemprisinge reseue seéve @4) foldable lortwedntad enbr ace
respectively the upper and | ower wi ndow franme sides fromthe inside of the

outer wal bomgaci:t,ﬂa?aﬁcﬁﬁ%itﬁﬁéﬁd‘hﬁ%ﬁérﬁ%@@ldﬂ?@dﬁwt%%(%Qa%veﬂ harac

teri ze n that the jaw nenbers are car each by a pair

of rails . 380; an 22a: 22b) . .bei rovid for _displacing
one pair é%‘cﬂp%i'l @eaﬁgpﬁgﬁ) fge%ts“étm ’{%318%‘}5%'}' Ogg?é)s'gf"@ Zﬂ?)ﬁ?% 81) in
parallel to each other. 4. The rescue systemas clainmed in Claim3 further
c h a r athe staadby pogitiendojthe extendadheosition, sanda copparaments(igh et ed by
rollers (32, 40) running along rails (36, 38) extending perpendicular to
t he rai | sa¢cnmd@ating the sleeve (18) characterized by a system (20)
operable to anchor the compartment (12) to the window frame in a
self-supporting fashion.
2. The rescue system as claimed in Claim 1 further characterized in
that the system (20) comprises upper and lower jaw members (82, 84)
configured to embrace respectively the upper and lower window frame sides
from the inside of the outer wall.
3. The rescue system as claimed in Claim 2 furthercharacterized in
that the jaw members (82, 84) are.carried each by a pair of rails (24, 80;
26, 81), means (22a; 22b) being provided for displacing one pair of rails
(24, 80) away from the other pair of rails (26, 81) in parallel to each other.
4. The rescue system as claimed in Claim 3 furthercharacterized in
that the rails (24, 26) are supported by rollers (32, 40) running along rails
(36, 38) extending perpendicular to the rails (24, 26).
5. The rescue system as claimed in Claim 3 furthercharacterized in

that the displacing means (22a) comprise a pneumatic cylinder (44) and

piston (46) coupled to the rails (24, 26) by pivotal scissors arm assemblies



5. The rescue systemas claimed in aim3 further c har acteri ze
din that the displacing neans (22a) conprise a pneumatic cylinder (44)
and pistwooagBstoupled to the rails (24, 26) by pivotal PSEITE&M0g14ar m
assenbl i es WO 03/099383 PCT/1L02/00414 8 (54, 58; 56, 60), a conpressed
air container (90) being provided for selectively driving the piston (46).

6. The r€(54y58556t6(m),%5c6‘{h?ré§§€b laft c@n@auﬁeﬁgéoarﬁémg p??\hdéd ford ct eri ze

d in that the sleeve ejecting neans are sel ectively operabl e by

pressuri cont ai ner (90) 7. The rescue system as

cl ai ned %%%%Nél%wﬁﬁ‘éebgg&rm%r a cteri zedby abellow envelop
(88) surrgunding the system (20) .. The rescue systemas clained in Claim
1 fur herci'%'é?rséﬁ?éﬁt?ﬁb% ﬁlalmﬁ@ﬂn ﬂaémcbﬁw’&la@rn@htawzc)teglmgt@d to be
carried and |ifted by nobilized boom (10a). 9. The rescue system as

cl ai med ithatthe sle@vavbjecting méanH(EIN94) e selectively Dperabléegm (10b) freely
insertable into and out of a channel (16) integrally formed with the

conpart n?masg@%gd ajrroch(?-Fa@d? Olﬂﬁeﬁgﬁ&m{g o/ aimed in Caiml wherein the

sl eeve (18) 1s adapted “to s own in |nclined fashion. 11. The
;fzgg uOm{qeﬁsgﬁgg{ﬁ é{rr]e g%'glmrggg inmCiLai% f’urtl%‘ertchﬁ aS|r §¢Ce |.1283 di I%y adapted to
a bellows envelop (88) surrounding the system (20).
8. The rescue system as claimed in Claim 1 furthercharacterized in
that the compartment (12) is adapted to be carried and lifted by mobilized
boom (10a).
9. The rescue system as claimed in Claim 8 wherein the boom (10a)
comprises a beam (10b) freely insertable into and out of a channel (16)
integrally formed with the compartment (12).
10. The rescue system as claimed in Claim 1 wherein the sleeve (18) is adapted
to slope down in an inclined fashion.

11. The rescue system as claimed in Claim 1 wherein the sleeve (118) is

adapted to slope down in a spiral fashion.



