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April 11 Cardérock - Belay practloe W1th Oscar. S
April 18 Bull Run Mountain, "Va.
April 25 - Virginia 31dnbof Grea+ Falla, opp051+ the fish Ladder.

May 2 - Echo Cliffs, s
May 8-9 - Old Rag (detanls to bé furnlﬂaed later) : g
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R PR (0 DALLY ALLEY

by John Cnrwstlﬂn 0

Durlng the February 19—22 trip to Seneca Rocks a partJ conalstlng of Ed Worrell

Bill Hemphill and John Christian’ Mdiscovered" a mnew ‘chimney clisbing. area. Dlscovere;.”

Sesms to be appropriate, as only one Army piton was found inside and then only 5 ft. .
above the floor. The chimney is formed by the divorce of a large flake from the west
side of the North Peak. The bottom of the chimnéy ean bé reached by traversing easy.
ledges from the Gunsight.. At the south end the chimey is a maximum of 100. ft.: or
More in height. The width varics from 4 to 6 ft. over the 300 £t. depth or .length. .-
In the north half there is a large accunulation  of chock” stoncs near the floor.. Tra-
Versing over tucsc chock:st orcs it was noted that thﬂ floor drophodxsharply away to

20 or 30 fect belows. :

As timc was short, a2 quick route up was desired. A lodgc was dlscovored on the .

West wall, beginning at the chock stonos, and ‘g€loping upward-to the south. © It ended i ..
in o W1dﬂn1ng of the ledge about 10 ft. below the tope John led up.to this place and .
drove a piton. A vertical: crack bXtPnd d up to the top of ths west flake. John »
epntinued the lead up tkls crack and thon belayed Bill and Chuck:.* ups’ The top of tho
West flake ., was grqcnr by . one WQll”blu&Cﬂpd pincd trunk. : A walk'dlong :the narrow top

to the north brot. ht tho party “to'a large chock stono suspended gt the top of the:
Chimneys From hor the group descended by a sorics of lbdgu and" chlmncylng" to the.
North opening of the ghimneye - ‘. i

The group namcd +ho .chimney the "No Dally Alloy -and the lead’ cllmb the "Ono
Stop" -route. Alsn, the wost flake was namod the "Woiss Wand" for the whitcness of
its west wall. - L : :

b Neatoéf'trfck of‘tho.wéék;”'
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SOME TECHNICAL ASPECTS OF RCCK CLIMBING*
by Paul Bradt

Part 1 - Friction

Preparatory to making a few technical 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
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
SuperinBiendent of Documents, Washington, D.C., for 10¢ (as of April, 1948), have
merit. The one on "Relative Slipperiness of Floor and Deck Burfaccs" (BMS-100)
by Percy A. Sigler lists the data in my Table 2. The other, from the Journal of
Rescarch of the National Burcau of Standards, is by Frank L. Roth Raymond Driscoll
and Wm. L. Holt on the "Frictional Fropecrties of Rubbor" (RP—146 ) It is a tho-
rough treatment of the subject on which much of my discussion is based. The re-
foerences loft something to be desircd in the way of diversity of data. I accord-
ingly hinged a couplc of timbers together (Fig. 1) to provide a tiltablc surface.
My procodure was to put on the shocs to be tested and stand on the surface of the
o ,\abd*__ , sample while it was jacked up. Whon I
"\ vetinhle ‘began to slip the jack was stopped and

e tho slopc measured. These values are
i , listed in Table 1. In that table tho
3‘<?2“u,7dCK _ diagonal lines show the slope of the
| v rock at the time of slipping, and the
e o ¥ N numbers give the valuc of the slope.
o L 4 Figurc 2 oxplains how this numbcr was
Fig. 1 . obtained, In that flguro, r is what the
“toxtbooks call the "groateost anglc of

repose." (Imagine-- rcposcd) The ratio of height, H, to the horizontal distance,
D, I call the critlcal slope, H/D, This ratio is technlcally the "coefficient of
frlctlon," but I thlnk my term is psychologically morc approprlatc for rock climb-
ing..

Some cxperiments were performed by Sigler
to determine the effect of dirt (a sprinkling
of .china clay) and wator on floors. For these
experiments actual shoes werc not used but
instead a sled runner-shaped "heel" of leather
or smooth rubber was mounted on thc bottom
end of a pendulum. The pendulum was swung
from a support with a hole in its flat bot~-
tom and was so placeé that the hedl, as it L
swung past its lowest, point, would extcnt
slightly through the hole and rub on any
floor surface thc apparatus was méunted on. " Fig. 2. Profilec vicw showing
The slipperincss was.dctermined by the CRITICAL SLOPE H/D. If it werc
amount of specd lost by the pendulum during ' any~stoopor; he 'd slip.
" contact of the "heel" with the floor. To

roduce the effect of "hoel" wear on the results, the “hoolh was spring mounted so th

that it could yicld somecwhat in the direction of pendulun lengthe

This apparatus is particularly suitoed to dectermining thc effects of moisture and
dirt on a floor surface. However, an obvious defect is met in studying the holding
power contributed by a roughness of surfacc. Roughness consists of adjacont high
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. Table 1B # (
Critlcal Blopes for different foot gear. on dry ‘clean rocks.

6 7.0 8 | h f

1 2'A":L§; Ty 5
GLASS Commercisl plate |.17 | +16 | .25 45 | Lok | .69 | 1.37
to simulatec quar%z or ‘ i ' ‘ o T
Obs di . ’ ' ¥ i g :, / . -
T N IV S el e
SLATE split with a ' “1a70 ] 459 | 58 | .62 | .56.4 .55
somewhat rough surface ‘ e ; o
LIMESTONE ledge; rock =~ | +92 A 4yl L824 .69 | .89,
Packed with brachlopods P : ‘u¢>,u“//((.uwAg '?///f
and coral. { s P LAy bt LT T

SANDSTONE bearing some | .87 | +63 | w73 | w84 |-
| | 2

mica. A rather soft | - 7| it LS Y |
smooth picce. . ?//< m(//i‘< L g ‘ :(_“u ;,. 'w
ORANITE from stroam bed .69 | .55 | +67 82 | .72 | .85, o f
About as smooth as an ' +{ ' I - ‘ E%/”"J-// ‘ ///f‘ :
: P I _ e
avalanche slopes - 7 | 7 b A yYamny
K :. . ) 2 : T P - ‘:’ .f . P ] ...' e !
ég& CONGLOMERATE (2) A~ = {485 | o84 | o84 | 89 092 4
‘ seasoned slab of "concretel | = o ,f://( »////(. ////// b
f?rmod nostly of 1/4 ;/// _ A e .
inch pebbles. . e ;
Column o $ ey + - . Udlumn . &
1. - Hard steel Tricouni nails, mews” 7. 5. -: Thin cotton socks.
2. - 8oft iron nails. 6. - TItalian hemp ropc soled shoes.
3+ = Clcan dry pole loathcr. Lot Te = Cleated stiff rubber soles.
4, - Bare feut. . A Do i .. (New Bramanis)”
' S C N ) AT na&kers with ‘sof¥ rubbcr soles
2 :worh thin.
The figure fnr Trlcounls on glass is tao hlgh for thow on quartz. Thef bit

into the glass but couldn't scratch quartzs

Bare feet would have stood a hlgher anglo on conglomorate if they or thclr
wearer had been tougher. R

The socks were slightly moist, and gmvo hlgher vqlues for smooth surfaces than
they would if dry.. : ;

On the soft stonos ﬁhp Trlcounls bite din and are superior to SOft iron nailse
On the bare rough stones, the data are not.d90131vc After the Tricounis become
worn smooth, they lose much of their virtue.and arc thought to be inferisr to edge
nails and soft iron hobs on surfaces-like: grqnltc. The sharp hqrd crystals of such
surfaces.bite intg the soft iron better than the steels
o The Tricouni nails, and to a-lessor degree the. cdge neils and Brarani soles,k
\\ arec designcd to hold . on narrow ledges of:hard. rock. _Thoir virtuc in thie is not
; erught out in this table.’ NLru w1ll be sgid about, thls lataor.

and low spots. In uso, this pparatus £Hon rosts on- tho hlghest @péhbuand the mecan .
prossure on tho "hoel" is reduced by this lifting. As tho result the critical.
; slopes listed in Table 2 that apply to the roughest surfaces should be regarded as
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sowewhat too low.

Dry dirt can become 1mbedded in the leather and increase its holding power.

Water, even though dirty,

can escape sifficicently through Dry &IDrJ %{Vet & [Vet &! "Heol" com-

the pores of leather .to increase Bt cleanjdirtyiclcan |{dirty| position

its holding power on 'a smooth Vermont s 57 « 39 .26 .22 Leather
impervious surfacc abeve that = |white ,n”’ldk’// el Dt

of smooth rubber. - This proper-. |marble - , 180 .59 .15 .13

ty is even morc conspicuous in | polished ////// ) Smooth

ropc solcd shocs. Rubber's 1 (honed) o= .| Rubber

Ueasmese 15, LOLT mayuen Lo Minnosota |.40 |.44 .18 |.18

§omo?imos roducod by providing . J whith . Leather
it with surface grooves through | gronito B

which the water can escape from “| i oq4 and e |7 | _—— e

iétweon t?? :uﬁincos; bTOtO’ ‘then 162 . A7 a7 Lbo Srooth
oOWCver, N _le* pro en r\ u ’:he o ~ L = o 7 Rubber
occurs on only smpoth imper-. 2 ’ % :? - _,’/ : «/z/' /’{(/ "//(i' :

vious rock. On rough or por- - Minnesota ' { .44 “1.47 0 WA4T [L40- ) Loather
ous rock the shoec need pro- ‘whito - . el ’)},/’ b
vide no cgress for the wator. . granite /’f/ ‘/’/’,/ M -’”//’

Rubber is goncrally "rwuph sawods .77 A58 .62 |.55 Smooth .-
superior to lecather in (4vcut) g /:;/),/ Rubber
holding power and it is never ,Kfff //// e ///// : :
better than when «dry and clcan. Tcnnossac' JL6 4o .55 |47

Rubber,. by its finc per- sandstonc | e 1 Leather -
formance, doserves special ' groﬁnd - '/f//’,//’/f\ "
attontion. I accordingly ro- flak. s 1.90- /1.5 .62 [.55 "Smonth
port somc fecturcs notcd by = S : , //,// Rubber |
Roth et al. ;//; / ’ ' é}

1) The virtuc of rubbor is . '
largely lost upon surfaccs that Table 2.

arc dirty, covered with lichens,
or sand, for in such cascs the

rubber deces not get to touch.*hc_

cliff: 'strfictorc. ‘

2) Rubber will not start to slido on a rough,

roadily as on a srooth onec.

Friction on wect and dirty rock
Critical slopcs
- o sliding friction.

comparcd with dry.

clcan granite-like surfacc as -
.In fact the critical slope for sturting to slide on a

surface likec rough granitec.is ubout .9 while that for a surfacc likc smooth quartz .
may bc as low as 0.45. * Yot if yuu can ‘allow a slow slippage you con stand on steeper
slopes (as I did to got the figurc of Tablc 1). The slow slippage of 2% inchecs a nin-
ute on granite gave Reth a slope of 1.1 and on quartz a slopc of 2l Notc that for
bcth friction incrcascs with slippage, but 80 wuch nore for the smooth-material that
it becocmes ruch the botter footing. ‘

3) The hunidity of the day docs not affect tho critical slape on clecan insoluble
surfaces, ot lcast until the hunidity is above 80% and probably not until visible ::
moisturc is present on the surfacc.

+ 4) If slippage cxcceds certain spoeds, oscillations are sct up, as when a skid-
ding *tire squeals. For such rqpld rovenoent, the value of the critical slope (in this
casc the slope at whicn there would be nc chango in speed) drops to a value aprroxi-
mating that at which no slippage occurned. The figures in Table 2 were cbtained at
such spceds.

5) A very smooth rubber sh~o s«le has definitely grc4tor holding power on a dry
smooth surface than dees a rcugh ono. Reference is not made sc rwuch horo to the
prescncce or abscnce of a troad d0d1gn as to the smoothnods scen through a high power
nagnifying glass or nicroscope.. .Srooth.rubber has been known to hold 30 or 40%
better than s lightly roughened rubber on a smooth surfrce. By the same token smooth

< am——
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rubber will hold better for a givon low slippagc ratc on a snooth surfacc than on a
rough sno. Oritical slopcs of 4% have been ropoatedly obscrved in the laboratory |
Wwith a slippage of about 3/8 ‘inch a sccond.

6) A rubber sole that.does not chance to conform exactly to the roughnesses of
the rock will normally toush the surface of the rick at only threc points without
bOing deformeds Tho woight of the shou will deferm the rubber sufficicntly to bring
& considerablc. part of its ﬂroa into econtact with the rock. The wearer's weight .
Will ‘inérecase the contact arca However, if the rubber is heavily loaded with a
stiffening filler, lcss of it is br: ught: into contact with the rock for o given
Pressurc. This.rcduced oontact %ccnunts for tho somowhat posrer ho 1ding power of st
Stiff rubber solcg when comparcd with soft oncs. :

When the elape oxcgeds a certain ancunt, the rubber riolcculcs arc unable to -
hold on; ! tho’ ruhbor being reletively freu, syrlngs rubber-band-likec to a ralatlvoly
unstrainéd sha pe onl then grabs hold azeine " The rapid repetition of this perform~
ance constitutes th@ usclllutl“n such a8 you hear when auto tircs squeals Clearly,
the monentur whieh is gnined by the sliding clinmber during the froe period couldn'
be stopped by the brief siczurc unlcss the slepe Ho roduceds Hence the low critical
8lope for sliding frictione '

This concept of contact arca oxplains why rubber:is the pocreost footwear on
conglorerates The prctruding pebbles hold most of the rubber away from the rocks !

This concept alse» lends cne to suspoct that a. climber could probably get nore per-
formance thin-cven, the fantastic slopc of 4% on srooth clean rock if he worc portable
Pancake-liko ruboor footholds.and hwnﬂhﬁ14s ocn his foot and .honds. - The virtue of
Suction cups rmay have little to do w1th sugtions s L

While discussing rubber, it ray bc well to rention s-tie results rcported by
Conant, Du? anl Cox to the. rubher 41v1ern of the Armerican Chc 1ca1 Socicty (on '

May 8, 1947) comparing synthetio. and nnturﬂl rubhers, They fzund that on wet roads -
SYthotlc tires had 16% greatcr hclling power, but on icc ccvered ones natural rub—A
ber wos 8% supcrlxr‘ Apporently the man w1th tho gynthetic so 1ps ghould lead wet
Pitches. .

Thesesdisoussions hWVu all ’Oﬂlt w1th rock nL a‘iéfinito slopec. If parts of the
rock slopc less tha n ethers,:these gqrtu arg uscd as footholds, Suppose that the
Dore gently sloping area is emnll, ~= say, g inch wiic. Obvicusly nailcd hoots are-
well suited to such srall fopting (1¢ cvon its ulﬂbv’dOPSn't cxceod the critical
Vlluo) However, rubbcr soles on such fcotln: losc that part of their virtue which
Sopends upcn a large arca of contact. . It is the rclatively pcor porforrance of |
rudher cn such Iuotln” and on srooth wot eurfaccs qﬁ; on anblc*ﬁr to~liko surfaces
thnt koép s n“11“ frol boco11n” oasolotc. : :
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* Roprinted frin U ROPE, Vol. IV,,Nn 15, Ayrll ;o 1948.
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From the Editor's Mails a postecard from the Lombecks, saying?
- "Morc callers, i.es onc morc, on:the L's. Bill Kemper gave us a pleasant OVpnlng
reminiscencos betwwen ski - sosqlone on-the hills to thc north of us with rutual
fricnds on the bqso. Who's next? o’suroly onjcy the casual and plannced visits of .
the 014 ganke o o vheterd e VLT 0 F TR Lame iy .
§ e ey , *************
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. Some of Yrou new PATC: merbors want to. 10 ywur share anl ‘show your stuff’ Bob Hendrlcks,
f &‘Chairnan of the Shclters ReservAtion COuUIttOO, is I“Fklnﬁ for voluntcers to help out
on the reservation desk ot HQ. on Tuesday or Thursday cvening It's an intercstirng
Job with nice people and a finc chance to lecarn morc about tho workings of your club
and to meet other nemberss You would not neccssarily working cvery weck; cvery
other wock would be very acceptable. How about lending 2 hand ond having some fun?
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