1 A DESCENDI NG DEVICE 5 This invention concerns a device to enable
personnel or other |oads to descend froman el evated position at a
controll ed and variable speed. Such a device may be used, for
exanple, to permt rapid escape of personnel from upper storeys of
bui | di ngs or other elevated |ocations ahd/or offshore oil/gas
platfornms, 10 FPSCs, drilling rigs or ships. The device may be

operated and controlled by the nNypsdENBIRGID®YicRY ot her personnel for
| owering casualties or other loads Tn a conirolTed nanner. Such a

device is described in patent specification WO 90/ 04998 and conpri ses
a 15 harness attached to a restraini menber through j ch may, bass, .
2t o Cofit  GhisdmNePER® Congor ASRIce 40 raide BREO ISt HipCoR g st For o
occupant t @leaeeepstiéwatdngbdnthdcanssidsgessiaf e | evel, or, in an

of fshore application, into the sea. This and ot her known devices for
escape are uncontrollable to the extent that once the 20 load is
descendi ng Suth Goesvicomaly be used] fol dxachpkep de permnit hapib epezpet of iersusaelsirah
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suspended Gl 298 506D Ui BRSO bastBiflod! B ctnel 336CinSS bR

arrive. 25 An objecC présent 1 nv lon1s to provide a sinple
and i nexpemsmer.devi ce which may be attached to any fixed point at an
upper level, and which is so conpact as to be stored in nunbers

sufficient for the escape of all personnel present at that |evel. The

devi ce nustSusk ardgdice dadpsarged U datentegraiiction NG ARPISRE AR GOPBHSR%E
i nto a4gaf ghihe30BALIHRA%0 Alresratiitiy/ éMbeStidugh WMok Miyass, Bbd BeRMiled rate,
According to the present invention there |n?5})r °V'€cﬁ§:fﬁ descandl B@ ;
devi ce to éiap® el paide retivie ephlean QrgiRant & drece £ SRURR % PETAPRE
posi tion ateal eRn bR biighrs aatidationORthéseg a restrai ning nenber to
which the | oad may be attached and having therein 35 a series of

apertures through which passes in alternate directions a |line such as
a tape or rmpeandostReoknowpIdevieds &S estapeaarh uapenttoliatde dhefhierdxiapt that onteathe

Sur T ace P QA1 U8 hs b LORRL SUPRUSIRALY Lol IR Ad MRS riddfis bP Abwing or
stopping it until it reaches a position of rest at a lower level. This may cause injury or be
unsuitable when escaping from a burning building or other structure where it may be
desired to remain suspended close to but above the ground or sea until rescue services
arrive.

25
An object of the present invention is to provide a simple and inexpensive device which
may be attached to any fixed point at an upper level, and which is so compact as to be
stored in numbers sufficient for the escape of all personne! present at that level. The
device must be made ready for use immediately and may be incorporated into a safety

30 harness or a survival suit containing a harness.

According to the present invention there is provided a descending device to enable
personnel or other loads to descend from an elevated position at a controlled speed,
comprising a restraining member to which the load may be attached and having therein
35 a series of apertures through which passes in alternate directions a line such as a tape
or rope, one or more edges of each aperture defining a contact surface providing
frictional engagement for the line as the ioad descends, means for attachment of the line



2 to a fixed point at said elevated position, and a container for a
store of the line sufficient to permt the required descent;
characterised by at | east one retarding device positioned on the |line
at a predeterm ned |location within the container, and adapted to
retard the passage of the line through £he apertures of the

restraining, Qﬁﬁ&?ﬁomf@h%ﬁ@ éT&bété&%o&hBﬁ%'&é&ﬁbn%%\‘ Aot ofthe line sufﬂCIent
container for the controll payout of line therefrom the retard gd
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the or each aperture may be | sst t the li

be a tape, Pé?ﬁ?g?ﬁfa“@r""ﬁi‘?fﬂ“% P £07 ?ﬂ@‘:ereé rangie o "q?eésser wi dt h
than thgt of the tape. The retarding .device may be forned such t hat
the Iine belntroducdlntotheo each .apert ure r i ;
passi ng oﬁ%eﬁeh@a%rj?& %fre?e‘ geql jopgning it herRgig aflrpﬁl%he ﬁﬁ@" V\%/L}thrbga'ée
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therein. Two or nore such retardi ng devices may be | ocated on the
line at mutually spaced positions thereal ong. 25Preferably, the | oad
i s a per soiThafice magpess ¥radghat lensfland@gerurhér inesstatdingsdeviosr n by t he
person,,~Which is adapted to be attached to the restrai ni ng nmenber and
to the container. The harness nay be of a so-called "nappy-type" or
may consi siThe®iza ofiiestrisaphiagartiremay b less thapshatiof therfisgns f or
attachnment of the restraining nmenber to at | east one | oop 30at the
front of the waistband, whilst the container is attachable to a
region of (The liRama¥de a tapegand the pwqqh@pertvr@rmer@%ﬁé#oéofdgeefWéﬂffémamt@t
har ness mays @ thpcor porated into a survival suit which may have
provision for the container to be attached to the suit about the

wear er '8 35knee or any ot her accessible position.

The retarding device may be formed such that the line may be introduced info the or
each aperture therein without passing over the end of the line.

The retarding device may have an introductory slot communicating with the or each
20  aperiure therein.

Two or more such retarding devices may be located on the line at mutually spaced
positions therealong.

25 Preferably, the load is a person and there is also included a harness to be worn by the
person, which is adapted to be attached to the restraining member and to the container.

The harness may be of a so-called "nappy-type” or may consist of a waistband and
crotch straps with means for attachment of the restraining member to at least one loop

30 at the front of the waistband, whilst the container is aitachable to a side region of the
harness.

Still further, for offshore use the entire harness may be incorporated into a survival suit
which may have provision for the container to be attached to the sult about the wearer’s
35 knee or any other accessible position,



3 Enbodi nents of the invention will now be described, by way of
exanple only, with reference to the acconpanying draw ngs, in which:
Fig. lis a general illustration of a known descendi ng devi ce as
5described in WD 90/04998; Fig. 2is an enlarged view of a restraining
menber form ng part of the device iIIusSrated in Fig. 1, 10Figs 3a

to 3dare r%%ﬂ’% a n

of part of t eﬁﬁkg&gcéf fztitgeoﬁkffﬂ?}g)'{\(r:@'[tle QES&’b% H%&S@r&l ront
and cross- s&eenemtsl the pecmpsnyigg F’W}Qéh !ﬁg\' icein

accordance with a first enbodi nent of the invention for use with

15t he descendi ng device; and Fig. & 7are enl arged perspective and
expl oded viFiad of a secon@ énﬁ%’éﬁrﬂeWStrai'GnR@ﬁ‘ér"i“ﬁﬂ“n%%oﬁﬁd"ﬂgledewce as
drawi ngg, a descendi ng deydseAhdiRid v Boaggsy:dance with the invention
conprises a spring-loaded hook 10 for attachment of the device to a
fixed point at an el evated position fromwhich a user is to descend.

This may beg, bor exanpl e, |saerhérﬂ§l‘@§d Niewf dfxe ebsrainirey mambbr fr@ing. part of the
Per manent | y f| xed to the hook ti, nFup er | ooped end of a tape 11
whi ch may be made from nyf®iFed Usg?tﬁg?n I¥nthetic material and shoul d
25 be designed to have a breaking straln in the region of 1000 kg
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poor Vi si b| I ity. AI t houghparbof thé Hema@tlleatrawdtimélgdﬂaw ngs, the tape
may be provided with graduated markings at netre spacing so that it
may be easily paid out to a predeterm ned |ength. A so, the tape may
be dat e- codiégd 485 i ncor por arei ﬁgﬂtvﬁsd,ueqm%tﬂepma yieatr epragelarding dgvice in

certain period or date of é&r i C@)?Wﬁ% firt ShbaHhBA of AR RABRMN BF u&é"ﬁnﬂ;

device is provided in the i sc-shaped restraining nenb
preferdBly of al um ni um atg deesandinggledcee@ndes of parall el el ongate
slots 13

Fig.6 &7 are enlarged perspective and exploded views of a second
embodiment.

20 Referring now to the drawings, a descending device made in accordance with the
invention comprises a spring-loaded hook 10 for attachment of the device to a fixed point
at an elevated position from which a user is to descend. This may be, for example, a
handrail, fixed bar or wall plate, Permanently fixed fo the hook 10 is an upper looped
end of a.tape 11 which may be made from nylon or other synthetic material and shouid

25 be designed fo have a breaking strain in the region of 1000 kg (straight load). The tape
is preferably brightly coloured in two or more fluorescent colours so as to be readily seen
in conditions of poor visibility. Aithough not illustrated in the drawings, the tape may be
provided with graduated markings at metre spacing so that it may be easily paid out to a
predetermined length. Also, the tape may be date-coded by incorporating visual stitching

30 representing a certain period or date of manufacture.

A principal component of the device is provided in the form of a disc-shaped restraining
member 12 preferably of aluminium and defining a series of parallel elongate slots 13
through which the tape 11 passes alternately in opposite directions. The restraining
35 member 12 incorporates a large aperiure 14 which may serve as a hand grip. Near the
base of the member 12 its thickness is increased to receive the shaft 15 (see Fig. 2) of a



t hrough which the tape 11 passes alternately in opposite directions.
The restraining 35 nmenber 12 incorporates a |arge aperture 14 which
may serve as a hand grip. Near the base of the nenber 12 its
thickness is increased to receive the shaft 15 (see Fig. 2) of a 4
qui ck-rel ease shackle 16 or closed shackde for on-shore use. The
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webbi ng straps 22. Attachnment rings 24 are provided at the three
corners. 10 Fixed to one side strap 22 of the harness is a so-called
"gear rack"” 25 to which the bag or container 20 may be attached in

use. The quTlﬁEkdéSi:bﬁ@iﬁ@ d@h@él ¢ @ni;:ﬁeté@ bWéi' “ﬂéﬁdyﬂt?ﬂe”' Harfess! ﬂsﬁﬁcﬁ ngﬁéegré
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length of | ARG §r "8??‘8% d"8HNgus WapﬁuﬁgA hatent RBgS 24 g Pepvigad o he
(not shown)threBhmrdarme 31 is preferably attached tenporarily to the
har ness,py neans of "break" beadi ng which prevents the shackle 16
from being opened prematurely or inadvertently. 20Referring now to

Fi gs. 3a toFigs] tordne sidenstaprzet ofibe bampss is esscacdlled Sgeat caara s eWhicd the hg

which is st rBfa ﬁweﬁﬂéHagbs%a%@@ﬁn eof tape 11 for the required

descent. urt conp I'S"| arge enough to contain the
restraini ng menber 12, the harness 21, the upper part of the tape 11

and the hoome]@.ucka@leésé Qﬁé&&%r‘lég%émtﬁﬂg@ﬁ{é WRLd BdndMntd) el %r Y sphilig:
bag 20 may contai n other accesso
loaded catch having a pull ring 30 A short length of line 31 is attached to pull ring 30

and may carry a whistle (not shown). The line 31 is preferably attached temporarily to
the harness by means of “break” beading which prevents the shackle 16 from being
opened prematurely or inadvertently.

20  Referring now to Figs. 3a to 3d, the container 20 comprises a first compartment 35 in
which is stored a sufficient length of tape 11 for the required descent.

A further compartment 36 is large enough to contain the restraining member 12, the
harness 21, the upper part of the tape 11 and the hook 10.

25
A further small compartment 37 on the side of the bag 20 may contain other
accessories.

As seen in Fig. 3b, the first compartment 35 is closed by a rear flap 38 having press
30 studs or similar fastenings which attach inside the top of the compartment 35 as
fllustrated by dotted lines 39, and by side flaps 8 and 9 extending inwardly from the sides
of compartment 35 and overlapping in the lateral central region at the top of the
compartment 35, Strips 7 of hook and ioop fastener maintain the flaps 8 and 9 in
superimposed juxtaposition when the container is closed. The side flap 9 contains a tape
35 feed slot 40 which is centrally disposed in the flap and is designed to be of a width just



As seen in Fig. 3b, the first conpartnent 35 is closed by a rear flap
38 having press 30 studs or simlar fastenings which attach inside
the top of the conpartnment 35 as illustrated by dotted Iines 39, and
by side flaps 8 and 9 extending inwardly fromthe sides of
conpartment 35 and overlapping in the lateral central region at the
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which is centrally di sposed in the flap and is designed to be of a .
width just *5 narrower than the width of the tape_ 11 thus f
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strips 45 dimfdry bidé chABAGAEHL 37 is closef LRI TiapGHl vttty 45 efastrailan tslend6
is provided at the rear of the container 20 for 10attachnment to the
gear rack 25 on the harness 21. Referring nowto Figs. 3b, 3d, 4 and
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The retarding device 50, in one embodiment, comprises a body of composite alloy or

aluminium with a polyester or other coating or plastics material such as nylon or

20 polypropylene, having a pair of substantially parallel slots 51, 52 through which the tape
is pre-threaded before being installed in the bag affixed to the inside of the bag paraliel

to aperture 40 by strips of hook and loop fastener.

The slot 51 is preferably wider than the slot 52 af some 18mm as opposed to 16mm for

25 slot 52. The tape is passed initially through the slot 51 and over a central bridge 53
between the slots 51 and 52 in the direction of exit from the bag. The adjacent edges of
the slots 51, 52 are rounded as shown at 54 to ease the passage of the tape through
and between the slots.

30 In this embodiment, the retardation effect of the device 50 is afforded by the tape
passing over the bridge 53 and the rounded edges 54 of the two slots. Slot 52 is slightly
narrower than the width of the tape.

in a second embodiment as shown in Figs. 6 and 7 the retarding device 50 comprises a
35  pair of superimposed plates 55, 56 removably attached together, for example by a shap
fitting or by screws 57, and having mutually aligned slots 58 through which the tape 11



The slot 51 is preferably wider than the slot 52 at some 18nmm as
opposed to 16mm for 25 slot 52. The tape is passed initially through
the slot 51 and over a central bridge 53 between the slots 51 and 52
in the direction of exit fromthe bag. The adjacent edges of the
slots 51, 52 are rounded as shown at 54 60 ease the passage of the
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this form ofakd¢@eshlasietitoginday.i by, be retrofitted to the tape 11 of
an exi s{é ng descendi ng device. The retarding device is sufficiently
conmpact,” having an overall length and wi dth of sone 30mm as to be
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put s on t he harnhess™ an
above the device for the user to put on the harness. Once freely suspended on the

device the user may control the rate of descent by paying-out tape from the bag 20, or

simply allow it fo pay-out at the controlled rate determined by the restraining member 12

and retarding device 50 and the restricted opening 40 in the bag. At any time the

descent may be slowed by simply applying a light hold on the tape 11 below the
25  restraining member 12, preferably holding the tape to one side.

Referring again to Fig 2, there is provided in the upper region of the restraining member

12 on one face thereof a toothed formation 12a which may be used, if required, to lock

the device temporarily against continued descent. A raised lip 60 prevents the tape from
30  rubbing against the toothed formation in normal use.

When it is required to arrest the descent the lower part of the tape may be looped over

the restraining member 12 so that it becomes trapped between the latter and the upper

part of the tape in the region of the toothed formation 12a. This will have the effect of
35 locking the device against further descent until the free part of the fape is released.



11 may be pulled through the restraining menber 12 to provide
sufficient free tape 20 above the device for the user to put on the
har ness. Once freely suspended on the device the user nay control the
rate of descent by paying-out tape fromthe bag 20, or sinply allow
it to pay-out at the controlled rate detérm ned by the restraining
menber 12 and retarding device 50 and the restricted opening 40 in
the bag. At any tinme the descent may be slowed by sinply applying a
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such device may control the descent and a second or subsequent one

50a may further reduce the rate of the 5 descent. Thus, for exanple,
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itially so that the occupant will evacuate the harness, leaving the entire device
suspended on tape 11. In an on-shore situation, with a closed shackle, the occupant will

either step out of the harness or, if injured, be helped out of the harness.

The purpose of the swivel connection of shackle 16 to restraining member 12 is to
20  enable the latter to be grasped by the left or right hand selectively.

The frictional containment of the tape 11 within the restraining member 12 is such that,
for example, a 250kg load may be placed on the restraining member whilst the tape may
be prevented from passing through the apertures 13 by applying a very light holding load

25 in the region of 3 or 4kg, or the descent stopped by passing the tape over the back of
the restraining member thus locking it off and temporarily halting the descent.

The device may be readily used to lower injured persons or other loads to a lower level
by another person controlling that part of the tape 11 issuing from the container 20, from

30 the elevated position. Alternatively, the load may be attached to the hook 10 with the
shackle 16 connected to the fixed point so that the entire device operates in an upside
down mode.

Whilst a lightweight metallic alloy is preferred for the restraining member 12 it may be
35  produced from a rigid plastics material with metallic inserts around the aperiures 13 to
dissipate heat generated by the frictional contact of the tape, and to prevent wear.



i njured or unconscious, and thus unable to control the descent are

saf eguarded, 10mnimsing the possibility of further injury by

i npacting upon the ground at an uncontrolled rate. In an offshore
situation, once the user has descended to a safe |evel he nay rel ease
the catch 16 which is so designed that, 8&f the rings 24, one side and
the front ring are 15 released initially so that the occupant w |l
evacuate the harness, leaving the entire device suspended on tape 11.
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tape 11 within th ? restraj ning menber 12 i s such that or exanple, a
250kg | oad REFOME! peing kg d@H“’?H@W@E@%%”W .ng member whilst the tape
may be prevented from passing through the apertures 13 by applying a
very light holding load 25 in the region of 3 or 4kg, or the descent
stopped by passing the tape over the back of the restraining nenber
thus locking it off and tenporarily halting the descent. The device
may be readily used to I ower injured persons or other |oads to a

| ower | evel by another person controlling that part of the tape 11
issuing fromthe container 20, from 30 the el evated position.
Alternatively, the load may be attached to the hook 10 with the
shackl e 16 connected to the fixed point so that the entire device
operates in an upside down node. VWhilst a lightweight netallic
alloy is preferred for the restraining nenber 12 it nmay be 35produced
froma rigid plastics material with netallic inserts around the
apertures 13 to



di ssi pate heat generated by the frictional contact of the tape, and
to prevent wear. 8 The shape of the restraining nmenber 12 may be
other than disc-like so long as it provides a plurality of contact
surfaces spaced and interdi sposed so as th cause the tape to travel
in frictional contact over the surfaces and to change direction
several 5times. Wiilst the hand grip aperture 14 is preferable and
provi des a%n confort to personnel using the device, it is not
essenti al . I M5 1. A descending device to enabl e personnel or
ot her loads to descend froman el evated position at a controlled and

vari abl e speed,, conpri,sing a restraji,ni ng 5 nber, to ich the | pad

oy e ot ohad SRR feed 12 AR st B AR I ctSensf Sm an
whi ch passes i rleaahtedr paditordiat @ctordriied dndnearabiEh spseda doapeisioy & apstraining
one or Hore edges of acg. Eﬁ@rtlurg def i ni nﬂ ar1] ont cﬁ sur f.ace . ¢
provi di Rg fri ciTORE" CnRlsEnES: 0pd Men e piechsd. AR Ty Hieddin pyserigs ©
| oop or hook f @peatreadhmwagh wiich bassekne dtermatd dkediop® ianfineatuckaasd a tape or
el evat ed position, a container

10 proyiding a ore of the line -
SUTficient to Fot e HomPih aHeeae heet AbS g RTORE4 SpUStevARp moviding
devi ce positi orfiedional &hgageneat dbr theplindeaiseths ad tdawahdHna tibey @@rhook for
inside the contginer to retard the passage,of th ine through the .
bper tures of t AAREaeTtosrg ke by BREE OG0 YRk fOFE, & Sntainer
restridbed opempravdiigs swoabf ibklline spiiiyiont to @irrhit the regaireef§ destestatidtaheeparate
retardi ng device being lLarger.than the restrict 15 opening,.and t.he
ot ardi ng devi CaeBaId Tt U RtrR R} s ddatnrE Bl Rr L nefopofTice
of which the | ie cpatates tbrretardrthe tpastége of Hes lapdthvaugh thebspaiyees of the
bet ween sai d pai I of. ag_}%ﬁureﬁé ov%r whi ch the hi e passes in itts1 q
passage bet weefPYHE" %D ELsthe goniRingt {ading o Fp st 2 s fogicRpIreligd pay-
claim 1 whereibut bt friezthetdfront dndahe rofzeding dehiee 2daelargaretbanfthd hestricted
retar d|1§g devi %Seﬁiﬁg,laensdsthter}e r'.!lrc}irrllga'<[:|e\9<];e Bgﬁg Iplrcpvtladed with a pair of apertures through
both of which the line passes from one to the other and with a bridge between said

pair of apertures, over which the line passes in its passage between the apertures.

2. A descending device according to claim 1 wherein the size of at least one of the

20 apertures of the retarding device is less than that of the line.

3. A descending device according to claim 2 wherein the line is a tape and at least
one of the apertures of the retarding device is a slot of lesser width than that of the
tape.

25

4. A descending device according fo any of the preceding claims wherein the

retarding device is formed such that the line may be introduced into at least one of

the apertures thereof without the device passing over the end of the line.

30 5. A descending device according to claim 4 wherein the retarding device has an

introductory slot communicating with at least one of the apertures therein.

6. A descending device according to any preceding claim wherein at least some of
the edges of the apertures of the retaining device are rounded to ease the passage
35 of the line through and between the apertures.



3. A descending device according to claim2 wherein the line is a

tape and at | east one of the apertures of the retarding device is a
slot of lesser wwdth than that of the tape. 25 4. A descendi ng device
according to any of the preceding clains Mherein the retarding device
is formed such that the Iine nmay be introduced into at | east one of

the apertures thereof w thout the device passing over the end of the

| ine. 305. A descendi ng device according to claim4 wherein the
retardi ng device has an introductory slot conmunicating with at | east
one OL the T?p_er Adessehding dbtliice Gcabrding (xe?\@i precekitvg cleinaﬁmen'egi e drOmﬁrﬁ)Such
precedi ng clai mwherein at | east ne . t he edges t he
Pbertur g of 1 nEPEI fivfips s Reale B Innrtmtyalacen B3 dpweatne.
350f the line through and between the apertures. 10 7. A descending
devi ce accqrding, t,0 any. precedi ng cl aimwherein.t or re such ,
et ardifg devi ces erEHIEELEUEe GLORHIES P Ay drSeRdga Tl Whdlelhe apertures in
posi tijons t Iher e @theo Regarding. arllhwiesmrfd'mm dei 'ﬁm at:gmfsg&rnign}t paraltyl slots and the
precedi ng cl ai mwherein the. apertur Ln. etardin vice are
Pormed ag & par rooRi Geidke ey Bafaiitie S B s8Rt niR b S fayaner t
device is affi xatk feotrictes dpadinge of the container with the slots
parallel to the restricted opening. 10

10



