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TH SAVETY FACTOR OF 1155 ROFE by T, IS
( Raprinted from Ferthern Fenrine Clud Newsletter, Aupitst 1962, by kind permission of

the FEditoz)

Cave mafety has often been stressed In the past but familisrliiy of'tem breeds
a ceptain dogres of spatny uniil & serious accldent shooks one baok %o reality.
¥ort caving accidsnts ave aveldable and nipety-five por cent are tha result of humen
erver, loek of judpement or carsicssness) failure of equ ipment falls into the
latier category.

Conaidereble rosesrch has been done ln the past on the consiruction of wire
ladders by the CuR.G. (Cul. Railton)} end & C.E.0. sub-comaittoe {Leader J.0. Hyers)
and their recorcendations were published, Two distinet methods of ledder consizucticn
wera suggested; sweging end the plug-and-pln method.

Specificaticon of wire and elloy tubing ete, were glso included and e reasonable
sefety margin was allowed, yelt foday meny elube' . ledders fsll well below theee
stondards, and perkaps e re-sppreizal io needed =a it is severgl years since these
reconendaticns were publlshed end some younger cavers moy not bo susre of the foctis.

Hephagard congtruetlon, inferdicr meterisls, poor meinlenanca, insufficient
supervislon snd abuose when in usze can eke ladders tefally unzafa fer the loads and
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stresses bo which they ero subjscted, until the safety sorpln becomes non-gxlstont.

I+ is en elementary point but an importont epe, that If & wire rope his A
bresking strailn of ten hundved-welght it esrnot be reasonably put <o worde in
conditiona whore it =oy be aubjected to this lpad or anywliore noear il, I a mova
breaks at ton hundred-weight then to load repulaxly st eighs er nine mpdred=ned g
w11l scon lumétc eventual failure, sheress a ten hundved-weight rope used with a
five to eix hundred-weight load will give safe serviece for years. The smount by
which a rope muat be safeguarded vardes, depending on the gervice it has to do smd
1s lmown sa tha' factor of safaty, and obvicusly where humen life la at steke, the
fuckor of safety ia highs

The follewing standards ave cbeerved) the narine use of ropes requirss a
safety factor af five to ene, enginecring six to one, mins hoista ten to one and
passanger Iifta fiftesn to ono,

Vhat safety factor dcss the aversge caver put en his own life¥

TWire ropes used 1n esving vary encrmously Crem one fon ult. tenzile atrenpgth
dovm through various gredes bo ultrs lightwelght Ypiano wires" and in pany clubs
repes of leewmn Inferigr conntructiion are used purely on a pogt basls wlth exponas
taking preference over safety. How much is & caver workh - & fow pounds? Of course
not = better to have a few good guallty ledders than many inferdor oned. on the
sther hend teo 1itile Imowledzme playe 8 part in the selettion of wire with eomplete
novices uoing fencing wire and in one extreos case reputed to have used barbed
wire with tke barbs cut off. '

A few extresely "kaouledgesble™ cavers have gol the conatruetion of wire laddera
down %o & fine art using fine aecrc cord that berely supports two hundred-weipht with
fine peneil rurps widely spaced, difficuit te grip and freglle with the whole Iaddisp
ralying on inertis to hold it together, There ars three wajor actora in ladder
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failure; expense, ipnorance and indiiToranos,

The ehoies of wire needs to be ssscssed in teros af etrength and flexidility an
¥ira of too finc conmstructicn 18 more prone to mechanical Ganees gud pokes the wira
ladier lees ripid end more diffioult +o climb, whilst the less flsxdble wire reps of
coarser gonstruelion ia mere prone o metal fatigue as the thicker strenis rafups fo
bend without wealkening,

Wlre ropes with & hemp oore are urmsuitable for ceving as the consent contact with
waler eventually rots the reps strend snd 8 chemicsl reacticn produges acid whioh
attaoks the wire. VWire of this construction iz sizo a sost wire, kKinking and
flsttening very easlly end is deesptively weak. Xt should mot be used vwith a talnrit
Bwnge aa the wire becomes flettened and deformed ss the swage is applied, ike Tope
eore is spresd inte the talurit to mot and bresk down at & later stage, leaving the
sEnEe corroded end week. 4lmo the rope core compressen es the BRege is applied
resultin in an icperfect Maiure which could pull eut at s later dete., Thare is alaw
sone danger of' acrrosien and ersctrolysis asz the repe core evenbuslly begins 4o sbeorh
and hold meisture and accelernte fadluzpe,

Wire ropes veccussnded Tor ladder construstion are (C.R.0, subecormittes
recozmendation ).
Calvsnised aero gord 7 = 1h 8/106" dia, ult. tensile 0.5 tonms
oy Galvanised asro eord 7 x 12 0, 15" dis. ult. tensile O, 75 tons
praflormed ord. lay.
{0.R.5.)
Galvaniged asro cord O,11% die. 7 x 16 ult. tensile 0.5 tons

Many wire rope firms and other speeislista recommend g sllghtly stropger rope
whleh in view of vardous factors ey be more advizable especiolly for belay wires:
Dramn galvanised aspegisl plough steel wirecable
7 x 19 5/32"dla, ult. tenzile 1 ton

Rany methods of rung fixing in current use seem to be a cage of deliberata
meazening of the wire rope by cpening the wire strands, soreaing sharp sorews into
the wire, deliberately kinking or bending the wire or introdteing corrosicn in the
form of nails and in an extreme case lmots hove besn obaerved in thewipe, A1l theze
methods of fixing rongs congtitute o malprectice Ly cataing unneeessary wealoning of tha
vire without giving a firs fixture ard the twe methods which ghuld be adopted are:-

1. CoRaGe reccanendation, the plug and pin methed, using a peft aluminive or
araldite plug insids the end of the muig with the wire peazing threugk both and held
by & stainleas ste.l pin which pmases threugh the nmg, plug and wire. The fine pin
cpens the wire strands just srough to fore a $ight bend dnside the plug. This ie
minimal so no apprecisble loss of strength takes place in the wire as a whels, Thig
method 15 the oldezt of the iwe recommendsd and ladders whick heve been in use for
twenty yesre have been biscoted and shovm ho wear op corroaign and no alivving hea
cocurred. & more up to date and quicker methed of conatructicn can be dene by
using araldi¥e for full specificztlon of the plug acd pin metiod. Contsct C,R.C.

2. The G.R.0. sub=-committoo roccaomendeoiion iz the use of evaging above ard below
gach *ing, A esrtain arount of Free play ia slloved on the rung and thia eliminatee

the fatipue widek cculd opeur with & Tized rung; agsinthere is no loss of strangth
in the wire. Uhe awaging should be dene by coupetent lebour with a precdslonm jig
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and press.

Eetheds of flxing the lsdder ends have for pany zvara been by & *himble and
eye Bplice. A4 good splieo kept well amay from the top rung of the ladder will
glve good servige even allewlng for tome reduction in the brealdns strepgth of the
ladder 28 a vhole. Uowever, in recent years the Talurit swage bas superceded the
splice on many light ropoa uwsed in industry, The Talurit swage consiste of a salt
eollay of alumindum alloy which is fused inte the lay of the wire by a steady
pre—determined pressure., This ia an jdesl fratening for ropes in sitn or falrly
rigid uee snc the wire will fail befere a correctly asprlisd svage.

The Talurit swege should mot be fitted by unekllled amatevrs with 121 fitting
Jlgh and the aluminium alley should be of o cértain specification if 3% 423 to functien
osorrectly, Tha Jigs and pressure should be correct, insufficient pressure can leave
e swage leose, and too much pressure can erack the amage or damege the wire, Swaging
by hammer blows should be avoided. :

Extonalve uss by cavers of the talurit swage on ledders and wire beley wires
hes becone occepted policy with little or no rescarch having beasr done on the
suitability of the swops dn caving condfions, partieularly on the posaibility of metal
fatlgue, wbich could ocour with the contlnunl floxing of a wire rope next to a
fixture, Fatigne has been observed where eye aplices terminated teo close to a rung
where the inercased rigidity of the vire fractured <l wire strends and the peint
vhare the wire entered the rung ac it is ressonable to cssume that aimiler Preactures
will oecur where & wire enters a talurit swepe aspecially as ladders and balays
talurdts are hung in positions vhere excesaive bending of the wire could voeur,

This risk eculd be increazed on repes of coarfSe constzuction or cheap noft
wires with rope cores of insuffieient apring.

A ladder badly hung could accelerate fallure and thls happened recently cn a
thirty feet piteh in Gavel Pgte Fordunately o 1ifeline prevented serious
conséguenced, A corbination of rops-gored wire and ladder cnds undse tenszion at an
angle resulted in the wire breaking dnside the swage., Without fully realising the
iocplicetions, blome wans finally sttached %o the rope-cored wire, end the club
withdrew teckle made of this wire, A1l other tackle was examined. Unfortunstsly
within the epacs of three wosks a wire belay broke inthe same manner in EKinpadals
Haster Cave with traglo consegquoences, for one of our mesctbers susfained bevers
damage te the spine,

The wire belay wes not amongst tackle examined at Creeneleas nnd oust be
assumsd to have been roturned with other $acklo or been fastoned on a ladder end
gone unneticed. The belay looked In good eondition and haa been studied and X-ray
photographs taken of the Jdamaged end and the other seund talurit, A tanaile fracture
had ocourred inclde the swage, thess waa no aim of electrolytle corrosion which
had at firat been suspceted. The aound swage was also subjectad to ¥-ray and the
photiographs showed a diagonal fracture across the wire inside the swage, a fow
atrokes with a file and the redalning few gound strands parted. The Gavel Pot
ladder was sen® te a wire rope fimm for conuent and the answoer was mei:l fatigua,
and from thedr subsaquent enquiries metal Talipue with tslurit swage is qulte a
caamon ogcurrence and diffienlt to datact. Other cluba heve experiencedeovacking of
wire adjecemt to awages and scme actual lailurss have occeurred., TChase facts should
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have been widely publicised,and this is another exerpls of tha lask of eommmdcation
in eaving ciroles. Vath this in adnd and She severiiy of the accident whieh had
ooourred w2 muat £t 211 soat avoid A Tepaetitl

ief, and wasil more inforoation nes besn
gathered tha ease for and agalnat taiurit swsges cannot be feiply judged, but Crequent
inapection of this iype of fastaninga ie sdviseg.

A wire ladder, 1like & chain, is as nireng as ite weakest point, and sve-teon T.T.
wWra is not sarving much purposze vhen tho ladder iz jedined with € links that open at
5 humdred-weight or ¢ links that have been ecut opposite the weld.

One gften seas good ladders hung on balay wire of hall the strength yot
there is a atrong case for oalding belay wirss stronger than the ladders, ol by lta
wory nature the belev wire is the lmportant link in the chain, snd the failure of this
1=z total wnlasas & secondary safeiy messurs is introduced, snd thers is a strocg cane
for adepting a different technique and making the wira belay inte a cocplels cirele
with the addition of another ¢ link, or twe sepsrate wirece to Uwo separats pointa, thon
if ona side breaks the ladder is s5td4ll held, This i= easisp of course in theory than
in practice and & strongoy bolay would seem the simplest, elflectlive anawer.

The rizging of a piteh amd the cholos of belay peints and position of taka-off
and lifelining ete, arc very inportaast and have besn dealt with alsewhere, Lud: the
following peints can reduse the breaking strengih of egquipment by as much ed i1 e
per cant; belay wires wourd round a bar of small clreumference; wires hung across
another wire, eye apllees without thizblas, belay wires hooksd ofer the top rung,
¢ Jdnis with the pull aeress the ais, wiros heoksd over ropos, laddera lhwng by the
top ruag, laddera lung on 4 singleend of a belay wire, laddera hung over o sharp
elge eto. These are o few comugn malproctioes that the equipment of any club has
to stead.

inoiker factor of lesa of strength is the insidious effeet of corveslon,
geepeoially if tho equipment is badly econziructed or containa diiferant types of
metnls; the effect on & caving laddsr of different metals and the sllgntly acid
cave water has yet to ba fully arcreciated by the layman, On ons occezion rucently
I commented on =aze copper Dinding over & galvanised wire, and the amers of the
ladder - well known "tigers' - csma back with the guip that "it was handy fov
charzing thsir balterizs on.'

The static weight of the average cevar could be twelve stenoy a man of thia
woight floundering about on a ladder could exert a thros hundred-wedght pull by
mizelng & rung or forcing the lsdder from under an cbatruction. Yhia 18 ned exoesalve
in itself but teking inte account a badly hung pitoh gnd a ladder suffering from
gorroaion and what safety factor remalns? The fact that wires are breaking sugrests
that the safety factor 1s too low end tha wse of uny wire baleow Cifteen hundred-weight
1.7, should be disccuraged. This may seen exeesaiva, espocially by foday's"spldermon,”
but eensider how many years tho average oluba' wire ledders have Lesn in use and how
often somsone suggesbs a partieularly shopgy-looking laddar e throwm cut and how often
another person answers "but we've had that one for ¥ears", Now long should 1adders
be laft in servies? How muech doez wire dateriorste¥

The life of a cavinz laddsr 1s hamd to edsasas tut 1% dspends enbirely on what

asrvice it has dene in what conditions and how it has been madintained,snd there are
many cluba today ceving re;ularly on the original wire ladders that they rirat mada,
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{I used ladders twenty yuars old at Prevatina)., There is a greet dsal which we, the
prdinary cavers, do not koew about metal fatigua.and 1t would talke an expert
matallurgiat to present all the facts,but like eorrosien, futisue can e slow.and in
some canss undeteoctabls to the naked eye, ot one never ssea a wire leddsr seravped
purely bocause of age. It may be relegated To azalise pi-chea {to bo used without a
1ifeline! ) but never sorapped. - There in a sound argument for caiing ladders in
batehes ond pllowing S0 many pears use bafore acrapping one bateh and introducing
the next.

foad ladders should perhaps be allowed g£life of ten yeara,and then we would be
saved the eabarrassment of seaing cavers climb on ladders made befors they were horn,
and in scoe cassa, cutliving them - - - - - N

In recent yeers there has been a tremendeus lnflux of small clubzs, groups
and even individuals, all possessing cheap, peordy construcied ledders, It is only
a mattar of time pefore fuilure begomas commonplacs.

Tvery caver should take a good look at his tackle and regardless of club policy
should ask himself if it 18 reclly safe. Keseping tackle is rather like keeping
a dag = you get guite atiached to it - until it bitesll :

FEPORT 0N HE FIRST ISETING OF THE FULLY CORSTITUTED KATIT2AL HISTDIEY S0CTSTIRS
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1. The meeting was attendsd by representatives of Katunl History Sooletles from all
gver the British lsles, but she rosponae bad been a little dfasappointings Dany
Sooisties hed not even replied to theinvitation to attend.

2, Tha Chairman repprted thet the new constitution was eltective and the naw Couneil
accoptod o3 a wasful foeal point for other bodies and a usaful meana of gatting together
but not & body with functions of ite own. The position of Genaeral Seevetary had

been deelared redundsnt, The work of the Cpuneil had been carrded on by British
Spoiety Tor the Protoetion of Birds (R.5.F.B,) and the Seclety fer the Drometicn

of Hature Raservas {S.P.II.H.:I. in Information Officer was to be appeinted. He

would be sscretary to ths M,H.5. Commitiee and would edlt Hebitat. The plan to

marge with H.S.P.B. end 8.P.0.R. i3 still under discussion.  The R.3.P.B. had stated
thet the plen formed a besis for discuseion; the 3.F.M.3. had made no comzent yet,

as they had not hod a meeting.

3, Mra. Grace Hickling was elzeted Deputy Chalrmen, A vobe of thanks was proposed
and seconded te Slp Landsborough Thomas for his meoat unaelfish offorts in publishing
MPian 1o Yerger." It waa sugzested that theore should be standard namination forms
and ballo® papers Cfor the whole country for the election of regiorz]l representatives.
Tt was furthsr suzeested that in future the Couneil for Fature pFfMes should organdise
the regional elections, and they were asked to produce & 1list of affilinted Hatural
History bodies by resioms. It wa deecided that mambers of the N.H.8. Comolttes

eould pend a substitute to any meeting.
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