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SOME TECHNICAL ASPECTS OF ROCK CLIMBING,
by Paul Bradt
Part 1 - Friction

 Preparatory to making a few techrical notes on climbing, I looked around for
Some data on the relative merits of different shoe soles. Along with the meagre
handbook information one finds considerable caution given about variability of
fI‘iction, as on different parts of the same rock, No climber needs to be told
about such variations. He learns about them the hard way.

Two publications of the National Bureau of_Standards (each obtainable from
the Superintendent of Documents, Washington, D. C, for 10¢) have merit, The one
on "Relative Slipperness of Floor and Deck Surfaces,” (BMS-100) by Percy A.
Sigler lists the dats in my Table 2, The other, from the Journal of Research of
ﬁﬁg National Pureau of Standards,is by Frank L. Roth, Raymond Driscoll and Wm, L.
Holt on the "Frictional Properties of Rubber", (RP-1463), It is a thorough
treatment of the subject ‘on which much of my discussion is based, The references
l?ft something to be desired in the way of diversity of data, I accordingly
hlnged a couple of timbers together (Fig,l) to provide a tlltable surface. My
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procedure was to put on the. shoes to
. be tested and stand on the -surface
of the sample while it.was jacked
" up. When I began to slip the jack
was stopped and the slope measured,
These values are listed in Table 1.
In that table the diagonal lines
show the slope of the rock at the
Screw time of slipping, and the numbers -
. Jack “give the value of the slope. Fig-
Fig. 1 : ure 2 explains how this number
was obtained. In that figure, r
is what the textbooks call the'greatest angle of repose". (Imagine-- reposel).
The ratio of height, H, to the horizontal distc nce, D, I call the critical slope,
H/D. This ratio is technically the "coefficient of frlutlon" but I think my term
is psychologically more appropriate for rock climbing. .

Fig, 2 Profile view
showing CRITICAL SLOPE
H/D. If it were any
steeper, He'd slip.

NEWS

In the April 26 issue of Time, p. 47, an exploratory flight into the
inne Ifachin ilountains of Vest China was described, This flight wus made to
find a peik which yos higher than Everest which was rumored to have been seen
in this range, The fliers did not find a peak that compared in height to =~ .3
Everest. ' 3 ¢

On the same page one of the ladies ,accompenying an expedition into the
xntmrulc“ wes recogniued as a former rockcllmb@r. Some of the older climbers
mey fecognlvv Mre. Ronne as Virginis Maslin who climbed here in 1940-41,
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Eleanor and Don Jicobs hwve returned to W shlngton permdnently;'
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Helen B.ker writes us that she only has four more wecks of study then she
~will be home for the summer 2t 431% Knox Road, College Park, Md,
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8or.» experimenta were performed by 8igler to determine the effect‘

of dirt (¢ sprinkling of chins cley) #nd weter on floors. For these
experiments scturl shoes vere not used but insterd # sled runner-
shrped "heel"” of lerther or smooth rutber wes mounted on the bottom
end of £ pendulum. The pendulum wes swung from e support vith o hole
in 1ts flrt tottom end wra so plrced thet the heel, r3 1t awung prat
its lovexmt point, would extend slightly through the hole end rub on
rny floor surfrce the spprrrtus wres mounted on. The slipperiness wrs
determined by the cmount of. speed lost by the pendulum during contrct
of the ™heel® wvith the floors To reauce the effect. of. "he=1" weer on
thn.1esufts, the "heel" wes spring mounted so thet it could yleld
som@vhfbain the direction of pendulum lpngth. .

. This. cpp;prtds 1s prrtivulrrly suited. toﬁgetermining the ~ffects
of: mci’sturp #nd. dirt on r. floanaurfnce._ However, en obvious defect
1s met.in studying therholcing ‘power econtrituted by e roughness of
surfrce. Roughneass: consists of rcjrcent h¥gh #nd low apots. 1In use,
this epperetys-then rests on the highest spots #nd the meen pressure
on the "heel 1s reduced ty ‘thils; lifting.. As the ‘result .the- critlcﬂl
slopes. listed in “trble 2 thet vpplv to the rOughdst‘éurfroeq st Ou
B= regr rded #s. somevhet too lov. ; SR o

Doy olrt cen become 1mrpdoed 1n the lpether Pﬁd increpse lts
holding porer.

- Weter, even though dilty, Sl DI'Y Dry WT—Wet el"
crn eacrpe sufficiently through - L A Hﬁ blalt -
the pores of lerther td -incuerase clea élrtY°1e?ﬂd1Tt 91~n. i
1ts.holding .power,on #.smooth e mant | T
impervious surfrce erbove thrt ' 'wﬁg;\'é‘: ‘37 .3 26?/2, Le”ht‘her
of smooth rutber.  This propertylmepble o e | 2w
1s even ‘more conspicuous in " /. pollshed , wwu Smooth
rope soled shoesw. Rubb@r _ ’ ("hdnéd"')----.i' ' 3‘1"7 / 3-‘ thnw
verkness in,thls mrtter. i; > ui t n G el S I,
sometimés redaced ty :providingMinneao e 1, 3 '~7'J‘
1t with .surfrce grooves throug h%fi'te |72 HL’//A{X 18 Leather
which the vrter crm escépe from)honed , U i WO e IS
between the asurfrces. Nete, hen 62 |y |97 | ta lemacth
hownver,thet thin preblsm 7, Foughened /'7’/7/ 7770 |sm Ruggzg
eccurs en_only smooth: . éigggfgfgﬂﬂﬁ.. ,/// w”fﬂ
impervious reck. In rsugh B IR /70 LY WP
or perous rotk: the' ghoe npeg\ white _ilsz’)ZZZ’lzjl':ig;JLeetha*
provide no egrosqrfOf ‘he '4 Gr;n::e’d‘j"’- L Pt ' 4
vefer. C cug wed | - s J ’ ' .
Rubber 1s F:Pr*@r'f llv ,/ (4'0Ut) 77‘& 6?/% 55 ; g’:gg:?
superior to lerther:in Tehn , 17'6 l/j/ '
holding power rnd it ia essee .1 .bgir [ 7" 53 U7
never btetter-than when dr \sendstong | ' 34 Tl 2 11 Legtper
“nd clerre 2 ' - L %xl'ound : // // o
. t ' ‘ ’ s 'smocth
~ Rubbér; by its’ fane - £ : 54 r3moot
performenge desepves spacirl’). nvé A}//(‘ng??r
rttémtich: * I erceordingly. re port, .. — T ,9,1[;
somg. fertures noted:by Reth et. 91.‘, X TABLE 1T . -

1 The” virtue &f rubber.ls lergely. { ph1étion on' wet end dirt .
lcs ubon surfeces thet:ere dirty,. ,_rOCK'Gompﬁred*W1th dry. critloﬂl
ecovered with' lichene or send, for. . .4=9109?' fOP eliding friction.
in sueh ceses the rubber does not.. o : el e
get to touch the cliff astructure. - ' P

2 )Rubbes will not stert to slide on rough, clern grpnite*like
surfree £3 rerdily fs on ¢ smooth one. In frect, the criticel slope
forsh‘qﬁ?fgce 11ke rough grenite 1s ebout «® vhile thrt for ¢
qurfoce like smooth quertz mey be palow Ag "0 645« Yet 1f yoa ee~n
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