DESCENDER W TH SELF- ACTI NG BRAKE Cross-Reference to Rel ated Applications
The present application clains priority from Australian Provisional patent
appl i cat iwo 2bip/AB902729 filed 12 June 2009 and entit| edT/Aviproméeds
Descender” the entire content of which is incorporated herein by reference.
Field of the Invention The present application relates to a descender for
use in abseiling and belaying and in pafticular to an i nproved descender of
the type which incorporates a self-acting brake. Background of the

I nvention Abseiling i s BEPECENRERWITHSFLFo AfHNGBRAKE:p surfaces such as
cliff faces and is often used by persons involved in activities such as
nmount ai n clinbi ng, canyoning and caving. In order to abseil down a cliff

face, one @idssOReforéfR®o ReI4TBI A phiicdtidis the top of the cliff and the person
maki ng descen n_slrdes _down the rope. The rog)e j s _passed either around
the body of the PAFBEHEHAPPIGHEN Glaias Pyonty drog GHstrlgadeayiienal 2tk hed to a

Ba (rj ness Wﬁ appligtidhBo@e09202 729 dited 12alunt nGOQ)?ﬁSag'ﬁled);'hﬁﬁtevéd)lpascalﬂc}wnﬂleL he

ody or thro G e rovides sufficient friction to slowthe rate
of descent eﬁt(&){ggoé% teéjfgghelglgg 1§\coo %r(%{eegglgrrel%%e&?rg%%e' rope engagi ng services
around and between which the rope travels along a tortuous path, to provide
frictional pgd@apaiEmbeGiyeen the rope and the descender. The rate of
descent iswrgmml led by holding the free or tail end of the rope
to control the té %P’é?ﬁerﬁﬁpﬁll‘f@“%H‘éatﬁh@rf’e‘?‘isf’ef’éﬁbf‘)@é‘ée in2gpgitingantbscender and
t her eby t obelaging@hd ihgard@giae adfimpfdved destemdry ageiRAle WRCHaRDBridMted #PE and
descender yhich.in turn controls the rate of descent. Descenders used in
abseiling vary grgeé?]fey in performance and conplexity, there being a variety
of relatively sinple devices which rely on frictional engagenent between
the rope agpdc hd'of ASIRenfige kS about which the rope is wapped, and a
nunmber of BxX ders which incorporate a braking nmechani sm
which allows fri Abpahingistatedmiqusaisedvedesernd stosp swideges sechps C\Iﬂgfrﬁa%fts} agflher

than by si igdfienaged bppékard ihhdtvéd Becavitib@ilch®d thohtaih8ihBIRE; cahiéhif@r | i est
of these rmrcg c&gllsx glew CES. Eiave a &ﬁpdl e or %eﬁer whi ch V\gen oper at ed
tended to PREFRAS TREIS ¢ gbsegfopad dihiachongsad ehytpednmagq st gghe Thi s
t ype of desupeofdbe clwifisndihe parsgn eadkingrjescene thentslidesetownthe rope. The rope is

passed either around the body of the person or, more usually, through a descender

attached to a harness worn by the person such that the passage of the rope around the
‘body or through the descender provides sufficient friction to slow the rate of descent to
a safe speed.

A descender comprises rope engaging services around and between which the
rope travels along a tortuous path, to provide frictional engagement between the rope
and the descender. The rate of descent is normally controlled by holding the free or
tail end of the rope to control the tension on the rope where it emerges from the
descender and thereby to control the degree of friction engagement between the rope
and descender which in turn controls the rate of descent.

Descenders used in abseiling vary greatly in performance and complexity,
there being a variety of relatively simple devices which rely on frictional engagement
between the rope and metal rings or racks about which the rope is wrapped, and a |
number of more complex descenders which incorporate a braking mechanism which
allows friction between the rope and descender to be varied other than by simply
controlling the free or tail end of the rbpe. The earliest of these more complex devices
have a handle or lever which when operated tended to increase the friction between the
‘descender and the rope. This type of descender was not a great improvement over the

more simple devices as the brake was not self engaging and therefore, if the user was



nore sinple devices as the brake was not self engaging and therefore, if

t he user wasknocked unconscious, he or she would fall in the sane way as a
user of twWwe 2envi4i®s devi ces. A nunber of devices now i neCuda2e10t000mEY i C

br aki ng mechani sns in which a handle is operated by a person using
descender to control their speed of descent and if the handle is rel eased a
brake actuates and prevents a user fallfng uncontrollably. Australian

Pat ent Application No 16132/ 95 di scl oses such a descender which provides an

automatic ' . r e erated by a lLegver...in which
operation gﬁ&#ﬁgg?§%§§8§§%§°ﬁ§%§%ﬁﬁ§§?ﬂgﬁbﬁgﬁﬁ%%b%ﬁ%% “?8#§§§@§K5 br aki ng
means and g¢Viesss t he person to descend, and in which should the person

using descender Kel@ARe of B&itB B intiGe théﬂﬁhi?ﬂx%lé&%‘?ﬂéc%ﬁikm?ﬂ{ QfRhical Iy
apply and Fé$ ent the person falling uncontrollably. A simlar type_ of

descender SAPsRERS By REgson useg depoendeniecontipldtheinspesd o deseantA8d dt at ed
Wi th the destanderisredaséheblakpeactadioywnd predislblss? fdlng Uttenirbllably.pr obl em i s

tochni que. USER PR ARG R N | RS o sBa ey deietfer BB by dss ol T
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Thus, if tResyelodeseentdgandsingiuch shogld thapprsomusiag desserder Fsfeaspeherleyss, and t he

bel ayer. Heiebtgling @%s&@wdl%@toﬁﬁﬁ&hl@satpbnadnd??%t 1he pAtdod GliBrg 95 cannot be

used for bel z%%i ng. A second di sadvantage of the descender described in AU
16132/ 95 i UGRGPHIRIY rate of descent cannot be presel ected by a person
usi ng t he devi ceAasmiardgseeidiscendbnis dischisedinal/S RepO63t14 Appl i cation No

PCT/ AU97/ 00147 dipggl, 3&%0@0&1@%@ st%giage%s&iﬂp %rdegehg'erggf fpﬁ%ttﬁgé’asthbﬁm% aki ng
means that allows It to be used as a descender for use in serling, or
bel ayi ng. AbWRISE/95a Thedisstarollemtis thatthgelssasndercannpt bl aised for Helagingot
unct o cBkaskliebsciioimsndis sy siin, Kigkssnatottgshy bods o
;I Fev: ate ?f@e‘&ﬁ?ﬁfg}%ﬂg&g%& ‘Hr%%ﬂgwqg]ﬁe%ﬁ/ tmtl@wsﬂ\&gia&? viagiipng; dcussi on of
docunent s, belayes wilttbRY thakspe aad\allowshe Belayeeloaty & mbdteropt kehobi she has been
71U I BG83 nFRES DL biar Bt hlOE PHPRIA: O oo
adm ssi on b¢layee falls their fall will be arrested by the rope and the belayer. However,
descenders such as that shown in AU 16132/95 cannot be used for belaying.
A second disadvantage of the descender described in AU 16132/95 is that the
rate of descent cannot be preselected by a person using the device as a descender.
International Patent Application No PCT/AU97/00147 discloses an improved
descender with an automatic braking means that allows it to be used as a descender for
use in abseiling, or belaying. However, a problem with the descender is that it does
not function effectively, when used as an ascender to raise an object, body or the like,
and has a tendency to jam.
The present invention aims to alleviate the above mentioned problems of
PCT/AU97/00147.
Any discussion of documents, acts, materials, devices, articles or the like
which has been included in the present specification is solely for the purpose of
providing a context for the present invention. It is not to be taken as an admission that
any or all of these matters form part of the prior art base or were common general
knowledge in the field relevant to the present invention as it existed before the priority

date of each claim of this application.



any or all of these matters formpart of the prior art base or were common
general knowl edge in the field relevant to the present invention as it

exi sted bebarw/misspriority date of each claimof this applawetoooeri$unmary
of the Invention Thus, according to the present invention there is provided
a descender for use in abseiling, or be&aying, conprising: a base having a
connection neans for connecting the destender to a harness or the like; an
arm pivotally nounted on the base at a pivot axis extending generally
normal to sngnp e.tﬁ@ﬂngﬁﬁ having first and second spaced projections for
engagi ng a ons both extending generally parallel to the
pivot axis; t he Ehus, heeprding to thhipraserinyention drerd isrprevidedy Aegcenden s use he

proj ecti onueagsellﬁq N8 WeRYRIAtdnipRaaal | el to the pi vot axis, the projection
being | ocated so ghat V\R

enthe armls pi.voted t.o d§§(q gbaseﬁthe
projection is | o i‘%d‘at”é‘g&rfé’ng‘?‘iﬂ‘@né?eaas f%ﬁame&ap& cQdgrde &ingeeheough
the first #rdikegcond spaced proj ectlons on the base and is spaced further
fromthe pivot axis than

ot Dan, Llhe See tg B% &l an tbl{[ cteg(ier tort e pi vot
axi s than the fif&¢ P act'i on, ﬁ’f&?’é H%gg%et%yised by: a
fourth prope@mﬂOMﬂdﬁmgnsed generally bet ween the first and second spaced
proj ections and ﬁ@b%é‘eeﬁ%v I%fj fort Q ate a
portion of rope passing ] %%%e%cdlﬁ’g a(r)(()eunﬂfsefﬁreé‘%é gﬁgta r ‘f@%’[l on and
ar ound theptodﬁcﬁlenﬁa?‘ﬁ]léé‘tep@ﬁgﬁﬁwbh%ar th§ PHYOL@KIS; same rope passi ng out

of the descenderttiaehmwngh&hi&@p otiof f&%@@@lng)a%ﬁcmeqﬁs ectTdiﬂ!x@éthr)g t he
fourth projecti cf e base for

roverant okl herdl el B e Bl i SieRion Dein it DrES e RSB et | on
and a sec opd'otedrtewpnds dteihaee pegrejecion i heaed op end sidasf addngitedipalaalsl y be

sheaves. f raj ' e of
general | y | m éirl%u%@ﬂle qrﬁéaﬁg%ggoglggp Q‘%quﬂgé&n of tﬁecﬁdsgvﬁd ‘gﬁesbjdﬁ'ug fourth
proj ect i onfugther fipe the pivof 4 (has g Jeepndipra) e&b@tytbut elasdrio Hieaneataxis than

Advant ageoieist f#8je¥dd, a8 being capabl e of operating as a normal descender
and as a bel ay, the descender, of the present invention may al so be used to
pul | a person orabeé‘f‘g@flf’ﬁﬁ%?%aqtmseggé{ﬁpl e out of a shaft up a face of a

cliff, building afourtheprbjektton disposed generally between the first and second spaced
projections and adjacent an edge of the base located so as to separate a portion of rope
passing into the descender around the first projection and around the third projection
from the portion of the same rope passing out of the descender between the third and
second projections.

Typically, the fourth projection is mounted on the end of an arm pivoted to
the base for movement between a first operative position adjacent the first projection
and a second non-operative position. |

The projections will typically be sheaves. Typically the first second and third
projections will be of generally similar size of the order of 3cm in diameter while the
fourth projection will be relatively smaller and about 1cm in diameter

Advantageoulsy, as well as being capable of operating as a normal descender
and as a belay, the descender of the present invention may also be used to pull a person
or object upwards for example out of a shaft up a face of a cliff, building or the like.

In this case one end of a rope threaded through the descender is securely attached to
the top of the shaft, cliff face etc. and the descender is fixed to a harness worn by the
person being raised. The free end of the rope is held by a person at the top of the shatft,
cliff or the like pulling the person/object upwards. The person at the top of the cliff
can pull the rope upwards in the direction B (shown in Figure 1B below) and the rope
will travel through the descender in that direction, without jamming as the fourth



In this case one end of a rope threaded through the descender is securely
attached to the top of the shaft, cliff face etc. and the descender is

fi xed to woharme@smssworn by the person being rai sed. ThePCraa2eroofi4t he
rope is held by a person at the top of the shaft, cliff or the like pulling
the person/object upwards. The person 5 the top of the cliff can pull the
rope upwards in the direction B (shown In Figure IB below) and the rope
will travel through the descender in that direction, wthout janmmng as the

f our t hpr oj gﬁg c?1'8n|f( ERShe PaPR eSrO %eht@ﬁn fle‘a%g'iﬁé‘&s@é?ﬂe{]aﬁﬁ dg the

descender rt an rev nts t romr al nst eac Ker. In a
preferred BFPH%‘FH@HI romﬁﬁb@égééﬂ%ﬁaw 8l so i ncl ude neans for biasing the

armto rotate abgf ?fek@rdwe‘{xﬁiodﬁﬁ\@ﬁ thé @B3ckAiRer RS QlsoAREudd PRat¥EBNBiabifg
preventi ng t he

i voting further redeter ned an Ie away
fromthe bd¥ Zﬂﬂo@tﬁ@?ﬂ& tg? Bjy°© ‘ﬁ%ﬁ???rth? E%SFT? pSi“?Png‘T’Hé B‘i@?é‘?\’@g‘gﬁh‘f’e arm
can travel amfmndmvbdmg fnather thiwea ptedetehhmsd agglevaag fiom thedaeprmdand the arm
e et 0 SPGB R IFEh OB ARE e 26h St BN BRIt '

irst

arrangement bei ng suc rope passing
proj ect i onbasgtydiea thmbiasing oredns is@velspmd apd dicearmi mnoted thveedatbe bhws, ¢ ond

proj ecti Onsecbﬁést%ﬁ%e%héﬂéiﬁgE&jh&ﬁblépm ied to the rope is a maxi mum when the
armis pivoted s hird projection is closest. to the_ | angitudinal

axi s, the descengxsraﬂagg%@erﬁ %ﬁngtﬁwél ﬁhﬁt fhsentyiB 8 ropepasping belgwdbe figsstwhi ch t he

descender mj!dfoalbﬁSabaSe andigaedtherthitdprofetibh ahd hﬁtﬁ'ettlﬁbesekéﬁcﬁplﬁ_fecd% gent of a
person slidin node t stop

means can b& U %} C%P@A‘teﬁg‘f thteﬁgperlétaén%ﬁ’mag]s‘@gwtﬁeh%lsaplg(gﬁ‘iﬁ(ﬁt $& wher ei n
t he descenthard prgjemmsa@sastlnetlayowglmkimawuss dne¢ deaxskcéndenbeihgngdrable mtwdie rope
passing thppygh the descender, such that rope can be fed through the
descender, 1 n which node the b| asi ng nmeans keep the arm and base apart to

al | ow rope to be2fis madednyhichiibe dessendereperpies at # desconder &aicpntrglling the whi ch
nmode sudderaté BCAREERSS b [ielts&lﬂ §lid3ﬂg Hewh h@ rbp@@n whichufi6del the afjufablededbnans to

be overcone _and the pivot owar ds the base thus | ocking
the rope b¥PREEA" ??é‘pq |‘fs§g %ﬁ‘f’d‘ é’le@’ﬁﬁ fﬁf%&?tr S‘Hg and preventing
uncontrol | ed desgesswbnd mvde wisrantiedesentertibasales adrtbyrwityubsantisiginei t her
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starts to phg\;@s%ﬂ@rklfrywhlﬁﬁm@n thehiasing means keep the arm and base apart to allow
rope to be fed through the descender relatively freely, but in which mode sudden
increases in tension in the rope , cause the biasing means to be overcome and the pivot
arm to be pulled towards the base thus locking the rope between the first and second
projections and preventing uncontrolled descent.
In this embodiment the descender may be used either as a belay or as a
descender.
When used as a belay the device allows a rope to run freely through it
provided that movements are slow. If the rope starts to move quickly through the
descender which would happen if the belayee fell, the arm is pulled towards the base
and the device automatically locks. When used as a descender, the adjustable second
stop means can be used to control rate of descent.
The automatic braking occurs when pressure is placed on the rope between
fixed end sheaves (defined by the first and second projections) and the pivotable centre
sheave, defined by the third projection. |
In a preferred embodiment, the biasing means comprise a spring acting on a
protrusion defined on the arm and the stop means is a catch defined on the base, the
catch being movable to allow the descender to be opened.



descender which woul d happen if the belayee fell, the armis pulled towards
the base and the device automatically | ocks. Wen used as a descender, the
adj ust ablwo=enorwsst op neans can be used to control ratecofaAltendwotis The
automati c braking occurs when pressure is placed on the rope between fixed
end sheaves (defined by the first and sgecond projections) and the pivotable
centre sheave, defined by the third pro?ection. In a preferred enbodi nent,
t he bi asi ng neans conprise a spring acting on a protrusion defined on the
arm and the stop; | Sp: afy i .the catch being
movabl e to allow the _elgo?érﬁgrgi tggd%g{aggggoé’g@?&ﬁl}ggﬁgﬁgg%swi ment, the

adj ust abl e stop AtYSEPveiedondbebasg, Jaid/leverdieing asspcinied withisgem andaj d | ever

bei ng assogimifgaWhhRuFa&dm and defining a cam surface; a cam fol | ower
being | ocated on the m said cam and cam surface being configured such
Chat when the caPhE TV er G OSaocon the AR AT AR CATAPSTACE JEBE t he ar m
can pivot cofsmired such liteat base thehvam isipesitibhe] 4t @ithérend of themafesue A6, tied

| ocation o h C when the camis_locate t either,end of
the cam foP'I-nt(’)\%/%nr éﬁ@é@ocﬁé'{?gfb § ﬁ%g%er}h?rh‘gﬂ?%gfs%’ nee ¢ @P&eece£g'8ﬁ°8§lopo()‘1tth% rope
is a maxi mosmahdacetthan when the caingpliwetdd at cither ehdefthe carsifoltevergsdthatfint he cam
surface angsanBrddisaet el a ﬁdﬁ@fﬂe‘rﬁg@{s%gﬁéﬁf uREIHEPRe CAG 188850588 of Ne cam

surface, such that by mani pul ating t ever. the resistance to novenent may
be set by Pbelass githrendahthscam piface and amininpen yiher the cams dsppssler and

wher ei n i f betaeeheedngs bSthe @am!saEk&s sidh th@Yytrhaipulatieide 1¢vey BReaistarte t he

rope through the d sceq)dertca Set'thtﬁ gi vot armt? be pultbed tgvi?rds t he

base thus FoRRYHBCH R 0SS BoloGaig PR P iOp &Paeiar AR AR tBE GBI BYE ¢ he

| ever is | enkwbérein ifi thedmndiconnotTh¢kedan bosisor, seddeatneoveinedssf ¢lnt rope be

preset. In &%ﬁg ] ] arm

which is hflﬁag%lqﬁgaéﬁgnﬁe%%% I clﬁ(’tf:%ﬁl tgg%% E‘Pl%d;@%g&ftﬁgg?%yé‘%q? %@H%t or age

and ext end8Y TPEg between Beifisetiapd second prjedtions fhedeves aylogkafe inpositioner . \Wer e

t he descender inwhg@ggwau{eqaﬁtdfqegeﬁptormqﬁ@egf one type or another, and is

fixed to a harness wo?n By g persaon 'it IS ‘al So possible for .tltlat person to

pul | thensel ves Ebaﬁre cxred egpoodimenitrthe laygr ingludes 3t Sxtension 3em WGh 1 i ng on

t he rope ahohgpditd thadevehehivhlcarbe tidded W3he Ever fde stoerpd and exiendedfpinaseds on t he

rope and Pﬁ@ﬁm%ﬁe&%lk%ﬁ.ogﬁlegéveghe rope, the automatic stop neans | ock
e C ving )

and preven escender 1g downwar ds on the rope. \Wen the fourth
sheave is in an Sfwerathe desqgndgrinaudestautpmmfie gtop means of one type or another,

and is fixed to a harness worn by a person, it is also possible for that person to pull

themselves up a face of a cliff, building or the like, by pulling on the rope and pulling
themselves upwards. The descender moves upwards on the rope and when the person
lets go of the rope, the automatic stop means lock and prevent the descender moving
downwards on the rope. When the fourth sheave is in an operative position it prevents
jamming, as the fourth projection keeps the parts of the rope entering and leaving the
descender apart and prevents them from rubbing against each other when the person
hauls themselves up the rope.

Brief Description of the Drawings

'The invention will now be described, by way of example only, and with
reference to the accompanying drawings, in which:-

Figure 1 is a schematic plan view of a first embodiment of a descender, with a
retention plate removed,;

Figure 1A is a plan view similar to that of Figure 1, which illustrates a rope
passing through the descender of Figure 1, in a first configuration for abseiling;



jamm ng, as the fourth projection keeps the parts of the rope entering and
| eaving the descender apart and prevents them from rubbi ng agai nst each

ot her whewotzhm/ppessson haul s t hensel ves up the rope. Bri eCTRarerovgooiten of
the Drawi ngs The invention will now be described, by way of exanple only,
and with reference to the acconpanying drawings, in which:- Figure 1 is a
schematic plan view of a first enbodi nent of a descender, with a retention
plate renoved; Figure IAis a plan view simlar to that of Figure 1, which
illustrates a rop I . siey f E.QL Lol first
configuration_ for Fgggggiﬁ |‘%1%51%E$%d“?%‘“?%??°§ﬁ§‘%§?g@ r(\3/ici)’e‘\’/vvﬁis(f? lIr:l1ﬁ"f§fa1rr%fef g??xﬂeat of
Figure 1, RATSEIR thiough thedeseender offigpadsinmysechndeqniisuration drsseendinggf Fi gur e
1, in ? sec;)_nd cef r%meé%&@si-wcga&g%wéleﬁgﬁilulgw-?c%gigﬁr@%crOssl-StectI?nfﬂh
view along line LC i gur ; Figure illustrates a base plate o e
descender and a RUE¥ER? ﬁh?“ﬁ‘gﬁﬁg?ﬁérﬂl%teggg’&ﬂ%%&e@@ler\ﬁnfiﬁ,n“&beé? COOMXMCRS  t hat
base pl at eassbtigtedevith ot sttached Qs shas Baseiptareyl view along line 11 A-11A of
Figure 2; Figure ' s.an arm of the.descepder..Figyre 3Ais a
cross- secti onal \Efgg\%é%%?%%té’gﬁ fqeHlott Viqhalode Jip Elg\éﬁg;c’frgil%‘ﬁg 4 is an end
view of a |ever bfgurhdillstatengeanaofithadswendared conponents; and Figure 5
shows a retent'OPigﬁk@S&isa@&oﬁélé‘ecliS?{ﬁR/ing oxFliHéJfIFAélnIE%tf%}aélﬁ&Descrl ption of

Preferred Enbodi nent Referring to the drawings, Figure [Tis a plan view of
a descender whi chigUFct thdsend vigys af lexerofithe desgender andrpssociated Fi gure 1, the
parts, 16Acehpdreatspuiidr edge of the base plate which are hidden from view
by the arm are shown.i,n phant o as . ar arts of ..the perineter of the arm
whi ch are hi ddent 15 TH% aovgegﬁélépgéqa‘%ﬁge!ﬁ'm‘i 12Uy unt ed above the base
plate 10 by means of a pivot 14, so that the armis free to rotate relative

to the basgepliRhDRPAHEoN 0P rdtMRl Edbddilneffd second spaced sheaves, 16 and
ec

18, resp : ] 1 ; ate. The sheaves are
non-rot at abl e. TRefcEmrEtpdlEe diowingsnFigyts bis agdan vigw qfardescesflerrwliclyr m 12 can

b_eI : nt) er poﬁiltﬁ}dléﬁh@&\ée';ﬂlﬁtesbtag&ﬁﬁ anﬂenraﬁmghgq,ﬂkee@vgﬂgem%g%aaigﬁl& aszo
W e eXx I ne ater, W arti cular, r erence 10 Fjgure . ever
is also rmﬁ’r?tabélﬁe %Blet‘ﬁlé“ﬂbﬁrfé“?)&gt VA l@h@e&fmaarf)?%‘(n %.Lhavwm’ as are

parts of the perimeter of the arm which are hidden from view by sheaves.

The arm 12 is mounted above the base plate 10 by means of a pivot 14, so that
the arm is free to rotate relative to the base plate about that pivot. First and second
spaced sheaves, 16 and 18, respectively, are mounted on the base plate. The sheaves
-are non-rotatable. The sheaves are configured so that parts of the arm 12 can be
interposed below the sheaves, between the sheaves and the base 10, as will be
explained later with particular reference to Figure 2A.

A lever 20 is also mounted to the base plate by means of a pivot 22. In
Figures 1,1A and 1B, the lever is represented by line 20, to avoid obscuring other
components of the descender. A cylindrical bearing 24 which defines a cam, is
attached to the lever 20, adjacent the pivot. A cam surface/cam follower 26 is riveted
to the arm. "When the cam 24 is in contact with the cam surface 26, pivoting the lever
20 about the pivot 22 moves the bearing surface 24 relative to the cam surface 26 and
the arm is, in consequence, moved about the pivot 14, to move the arm towards, or
away from, the base 10. Consequently sheave 28, which is mounted on the arm 12,
moves towards, or away from, sheave 18. As can be seen in Figure 1, the centre 26C
of the cam surface 26, is closer to the pivot 22, than the ends 26A, 26B of the cam
surface. Thus when the cam is located at the centre of the cam surface 26C, the arm 12
is further away from the base than when the cam moves to either end 26A or 26B of

the cam surface.



Figures 1,1A and IB, the lever is represented by line 20, to avoid
obscuring ot her conponents of the descender. A cylindrical bearing 24 which
defi nes awoamo/i4s98att ached to the | ever 20, adjacent theCpialao10/0001am
surface/camfollower 26 is riveted to the arm Wen the cam24 is in
contact with the cam surface 26, pi votigg the | ever 20 about the pivot 22
noves the bearing surface 24 relative t0O the camsurface 26 and the armis,
i n consequence, noved about the pivot 14, to nove the armtowards, or away
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The top of the’ ave I nes rical h reference
to Fi gur espmfilg. ATMPPEthCWthCﬁGF%% Cyllﬂﬁrlédmrmlsgmel’ﬁ& hat the edge of the

base plate 10 defyineefddRed6 PR 1Y 1AUHIAH @ Pasicul RCRSRES! Cbh vt 160, 162
edge of the base plate 10 defines two generally semicircular recesses/cut outs 160, 162
which are equidistant from the arm's pivot 151. As is best seen in Figure 1, the arm
150 can be positioned so that the protrusion 158 sits in the cut out 160 so that the
sheave 156 is positioned close to the fixed sheave 16. In that position, as shown in
Figure 1, the centre of the sheave 156 is about 3 to 4 cm from the centre of sheave 16
and there is a gap G of about 1.5 to 2.0 cm, typically about 1.8 cm between the
external surfaces of the sheaves 16 and 156.

Figure 1 also shows the arm 150' in dashed outline showing that it may be
rotated about the pivot to a second, lower position where, for convenience, the
protrusion locates in the cut out 162. The arm has no function when in the second
position and may be moved there when it is not required, e.g. when abseiling as will be
described below.

Figure 1A shows similar a view to Figure 1 but in which a rope 30 has been
threaded through the descender. The descender is shown as it would be oriented in use
when attached to a persons harness, attachment means for doing this normally being

provided close to the pivot pin 14. The means for attaching a harness typically



whi ch are equidistant fromthe armis pivot 151. As is best seen in Figure
1, the arm 150 can be positioned so that the protrusion 158 sits in the cut
out 160 swothawi419s8 sheave 156 i s positioned close to treTiAUzen/®bEave 16.
In that position, as shown in Figure 1, the centre of the sheave 156 is
about 3 to 4 cmfromthe centre of sheaye 16 and there is a gap G of about
1.5to0 2.0 cm typically about 1.8 cm between the external surfaces of the
sheaves 16 and 156. Figure 1 also shows the arm 150" in dashed outline
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regul ating a safe escent1 rate Lf %gehl ever acmdden]i .al llé knocked t he
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second p05|t|on evice can a e use or use in
descendi ngtot megeepderrdifbfageent aper SOfbfﬂW jttachedstoghe tape, the Ibélab’ﬁ , Wil Egdcase

part of thginfRA Mdunt BEropEEdheb¥laddd AGhEBelayee climbs up or down. The
belayer, who may be on the cliff face above or below the belayee or standing at the top
or bottom of the cliff face, wears the descender attached to a harness. The spring and
stop mechanism keeps the arm 12 apart from the base 10, thus keeping sheaves 28 and
16 apart and allowing the rope to run relatively freely through the descender so that
rope is supplied as the belayee/climber requires it hence the belayee can climb freely.
If the belayer is also on the cliff face the belayer does not need to use their hands to
feed rope to the belayee and can use both hands to grip the cliff face. If the belayer
falls the increased tension in the rope will easily overcome the biasing spring and the
arm will move towards the base to slow, and regulate, the rate of descent.

To lower the belayee, the belayer can simply operate the lever 20 to control
the descent of the belayee.

In a similar arrangement shown in Figure 1B, the device may also be used to
pull a person or object upwards for example out of a shaft up a face of a cliff, building
or the like. In this case one end of the rope is securely attached to the top of the shaft,
cliff face etc...and the descender is carried on the harness of the person being raised.
Typically the person will first have descended or been belayed down the cliff. the free



to a mountain or cliff face and a person also attached to the rope, the
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apart and generally parallel but separate, as shown in Figure 1B.

Having described the general features and principal of operation of the
descender, some specific features of the descender particularly relating to the
construction of the descender will now be described in more detail with reference to
Figures 2 to SA.

Figure 2 shows a base plate 10 with sheaves 16 and 18 and lever 20 attached.
As can be seen from Figure 2 and Figure 2A the spools are generally circular in plan
view having a reduced diameter portion 44 adjacent the base 10, and a wider
cylindrical part 46 whose sides define a shallow V-shaped profile or channel 46. The

“cut out portion 44 allows parts of the arm 12 to pass under the main part of the sheave
46. The V shaped profile/channel of the wider part of the sheave 46 is configured to
receive the rope 30. As shown in Figure 2A the sheave includes a central longitudinal
bore 48 which can receive a rivet or the like to secure the sheave between the base

plate 10 and the retention plate, not shown in Figure 2A.



upwards in the direction B, the part of the rope which travels downwards
into the descender will contact and rub against the rope as it passes put
of the dewoenueniwd] acent the sheave 16 as the sheave 1B6Tiau2nwmioopriesent to
keep them separate. Pulling on the rope in the direction B in that case
tends to pull the arm 12 cl ockwi se and ljﬁ) ns the rope in the descender
preventing the rope form being pulled through. The sheave 156 obviates this
probl em by keeping the two sections of the rope apart and generally
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‘ Figure 3 shows the arm 12 in more detail, and in particular shows the cam
follower 26 which is a piece of hardened steel secured to the arm by means of three
rivets 102.

Figure 3A shows the sheave 28 in more detail. The major part 60 of the
sheave adjacent the arm 12 is generally cylindrical with the sides of the cylinder
having a generally V-shaped‘ profile 60 thus defining a shallow channel to receive the
rope. The upper part of the sheath 61 defines a cylindrical portion having a reduced
diameter compared to the major part of the sheath which is adapted to locate in a cut
out portion of the retention plate to allow the arm and base to close together when
assembled. The uppermost part of the sheave defines a wider flange portion 62. On the
opposite side of the arm to the sheave is cylindrical rod 94, which terminates in a
flange 101.

Figure 4 shows an end view of the descender illustrating the lever 20
sandwiched between base plate 10 and a retention plate 110. The lever is formed from
three sheets of steel sandwiched together although the lever could be made in one
piece. In particular, Figure 4 shows the cam 24 disposed on the underside of the



retain the rod, so that if the rod is pushed in the direction B the catch
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The descender is opened to allow rope to be fed into the descender and
around sheave 28, for use. The configurgtion of the surface 100 and

| ocati on of pivot 96 are such that as the armis closed, rod 94 pushes the
catch cl ockwi se about pivot 96 to open the catch automatically. Figure 3
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As discussed above the sheave 156 allows the descender to be used to raise a

person or object by keeping the two sections of the rope apart and generally parallel
but separate, as shown in Figure 1B. Another factor which is thought to play a part in
enabling the descender to work when raising a person or object is that the descender
will tend to twist or rotate on the harness and causing its centre of gravity to change.
It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects as

1llustrative and not restrictive.



in particular, omtting other features, an arcuate cut out portion 120 is
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from the portion of the same rope passing out of the descender between the third and

second projections.

2. A descender as claimed in claim 1 wherein the fourth projection is mounted
on the end of an arm pivoted to the base for movement between a first operative

position adjacent the first projection, and a second, non-operative, position.

3. A descender as claimed in claim 1 or claim 2 wherein the projections are
sheaves.
4, A descender as claimed in claim 3 wherein the first second and third

projections are of generally similar diameter, typically of the order of about 3cm and
wherein the diameter of the fourth projection is relatively smaller than that of the first

second and third projections and is typically about 1cm in diameter.

5. A descender as claimed in any one of claims 1 to 4 further including means
for biasing the arm to rotate about the pivot away from the base, and stop means for



a retention plate; characterised by: a fourth projection disposed generally
between the first and second spaced projections and adj acent an edge of the
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node in whic escen operates as a destender for_ controlling the
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adj ust abl etensiondd (K RPe PRANE thAfigh ehetfBebnder, SRH thay rof)é"@anrlﬁ:tf%d afrogi@scent ;

and a secopd de wherejn the descender is used as a helay with
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arm to be pulled towards the base thus locking the rope between the first and second

projections and preventing uncontrolled descent.

6. A descender as claimed in claim 5 wherein the biasing means comprises a
spring acting on a protrusion defined on the arm and the stop means is a catch defined
on the base, the catch being movable to allow the descender to be opened.

7. A descender as claimed in claim 5 or claim 6 wherein the adjustable second
stop means comprises:

a lever pivoted on the base, said lever being associated with a cam and
defining a cam surface;

a cam follower being located on the arm, said cam and cam surface being
configured such that when the cam is positioned at either end of the cam surface, the
-arm can pivot closer to the base than when the cam is in a more central location on the
cam surface than when the cam is located at either end of the cam folloWer, so that in
use the resistance force applied to the rope is a maximum when the cam is disposed at
or close to either end of the cam surface and a minimum when the cam is disposed

between the ends of the cam surface, such that by manipulating the lever the resistance



rope to be fed through the descender relatively freely, but in which node
sudden increases in tension in the rope , cause the biasing neans to be
over come wodotohai@gvot armto be pulled towards the basectr2olomokiing t he
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novenent nay be set by locating the camon a parficular area on the cam
foll ower and wherein if the handle is not |ocked in position, sudden
novenent s Of theArdgpeenidbr sugddinieli én aeseendalainiause Stwitergih ot disthmoet 0 be
pulled to t | ocking.the e, het n,the first and second
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any one of clainms 5 to 7 wherein, the |ever includes an extension arm which
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extended for use to increase theeffective length o | ever.

descender ASCORIPINKBE drAViBEY, one of clains 1 to 8 wherein the di stance
between the first and the fourth projections is fromabout 1.5 to 2.0 cm
10. A descender substantially as hereinbefore described with reference to

t he acconpanyi ng draw ngs.



