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SOME lECHNICAL ASPECTS OF ROCK CLIMBING,

by Paul Bradt

Part 1 - Friction

Preparatory to. making a few technical notes on climbing, I looked around for
zome data on the relative merits of different shoe. soles. Along with the meagre
handbook information one finds considerable caution given about variability of
friction, 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 100) haye merit. The one
On "Relative Slipperness of Floor and Deck Surfaces." (BMS-100) by Percy A.
Sigler lists the data in my Table 2. The other, from the _journal of Research of
the National Pureau of Standardslis by Frank L. Roth, Raymond Driscoll and Wm, L.
11;it on the "Frictional Properties of Rubber", (RP-140). It is a thorough
treatment of the subject On which much of my discussion is based. The references
left something to be desired in the way of diversity of data, I accordingly
hinged a couple of timbers together (Fig.1) to provide a tiltable surface. my



Hinge

Fig. 1

r

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 tithe of slipping, and the numbers..
Jac 'give the value of the slope. Fig-

ure 2 explains how this number-
was obtained. In that figure-, r

is what the textbooks call theugreatest angle of repose". (Imagine-- reposes).
The ratio of height, HI to the horizontal distance, DI I call the - critical slope,
H/D. This ratio is technically the "coefficient of friction" 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.

NEM

. In the April 26 issue of Time, p. 47, an exploratory flight into the
Anne Machin Mountains of West China was described. This flight was made to
find a peak which as 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
Everest. * * *

On the same page one of the ladies p accompanying an expedition into the
Antartica,Was recognied as a former rockclimber. Some of the older climbers
may recognize Mrs. Ronne as Virginia Maslin who climbed here in 1940-41. .

Eleanor and Don Jacobs have returned to Vashington permanently: .

*
".

Helen Biker writes us that she only has four more weeks of study than she
will be home for the summer at 4313 Knox Road, College Park, Md.
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or experimmtl were performed by ligler to determine the effect
of dirt (r sprinkling of chino clFy) Prid weter on floors. For these
experiments P ctuP1 shoes were not used but insterd P sled runner-
shcped "heel" of lerther or smooth rubber vos mounted on the bottom
end of r pendulum. The pendulum Tr fi swung from P support with P hole
in its flrt bottom rnd vos so plFced thFt the heel, rs it swung prst
its lowest point, rould extend slightly through the hole ond rub on
my floor surfrce the Ppprrotus won mounted on. The slipperiness wrm

determined by the amount of speed lost by the pendulum cAleing contoct
of the: ?"-heel" with the floor. To geduce the effect, of. "h01' weer on

the ,LisOts, the "hbel" vrs spring mounted so thot it coU,Id yield
somerhot,din- the. direction of 'pendulum

' • This , ppr rF:Os is. prrttedlorly suited td_d-eterminIng. the effects

of ttArfrfee,• However, en obvious defect

is met in studying thef.holdi .nv'pqwer. contributed by P roughness of
surfrce. RoUghnems, consists of rdlocent htgh nd low spots. In use,

thi F)en rests On the highest, spots ond the meon pressure

on the "heel" is reduced, ty-this:lifting.,_, As the'tesUlt,the criticrl 

slopes listed in -toble'2 thett*'r-pply to the%rioughestUrfrOes' should. t

F7-7177O 'd ed s somewhFt too Loc., -

Dry eiirt con: become imbedded in thieether end' iiicreree its %.•.,
holding Pwrer.

•

?Toter, even though
crn'escrpe sufficiently through

the . pores of leother tef •increose

its holding .pOre ri ork .• Smooth -
impervious surfrce rbove thrt
of smooth rubber. ' ThiS-property

is even more conspiciouths in

rope soled shoes. RUbber's
werknesS ir,thie mrtte is
somet Imes reisced '1- y % pray ingMinnes,ote

it with surfrce grooves throug,

Ve ritipnt
white
MP rble
polishe
('honed)

which the wrter con escPpe from
between the surfrces. /Tote,
horever,thrt this problem

white
Pnite
necT

hen
roughened

w'ith
• c cu-rs. smoo t ,. • • . .
impervious rock. In rough \i'llinne"te'
or porous rot k. ttle7. lhoe .need . white
provide no-‘egres•s-for ;the /
'cur ter. • ••• ji"ctl,gh seWed•

Rubber is gene rr lly I '

superior to l&rther 1,/•1
holding power rnd it is Tehriesthee

never better-thr,n wnr3n dry 'eti.nds-torit •

.r.nd clef lit, • • • , . ground

Rubler by • its • fine ,
perforMenee desertes speoirl
et t4iit Joh: P tc-ord ingly., report.
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sosse_ cPture,'s :noted :by. Roth et . el. ' TABLE

1).The' virtue of rubber', is lergely FHction on wet end dirtY ••
le st' s4tifetesthet nre 01,TtY ' rockv comperedJwithfdryA Critioel

"gmoc..,th
Rubber

*...

coverred' imittf 11.6hehs or send,, 'or,.
in such ceses the rubber does Rot.; ,

get to touch the cliff structure. •

2 )Rubber will not strrt to slide on e rough, cleon gronite-like

surfPee os rerdily PS on r smooth one,. In foct, the critice I elope

for,:k'A'arfrree like rough grPnite is ebout .9 while thrt for P

surfoce like smooth quertz mry be Pin low -0 •45. Yet if yo4.1 con

, slopes for 'eliding-
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