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NEVS OF THE WASHINGTON ROCK CLILBERS
7ol, 5, Mo. @ ' November 23, 1040

Schedule

POTCiAC RCCK CLILFPING I'CVIES
By Dick Leonard ,
Friday, December 9, at 8:00 P.li.
Sterling Hendrick's home
1118 Dale Drive, Silver Spring, ld.

The Arnual Meetinz ¢f the Rock Climbing Club will be neld at
the Hsndricke' this year as last. The meeting will comprise a movie,
and s “usiaess session. The movie is a record of Dick Lecnard's vie-
1.3 to the Washington area during the VWar, and includes, ve hear,
Climbing on Donald's Ducks, Leonard's ILunacy, and other local climbe.
At the business meeting we'll elect new officers for the coming yenrs

To resch Sterling's home by car, follow Georgia Avenue to Sil-
T Saring and turn right on Colesville Pike (U.S. Route 29). At

i~ Lrive, just before Mrs. ¥F's Tea House, turn left. The house 1sg
2bout 0.3 milegs from the turn. The junction of Dale Drive and Coles-
ville Pike may be reached by either the Z4 or 26 buses, vhich start
from ceorgia and Alaska. Sterling's nhone is SHepherd 4602. (&nd 1if
you can eet to the Editor's house by 7:30, you rate a Nash ride.
Please let ner know!) » ,

Uns and vowns

Andy FKauffman Pay Moore John lieenehan . Ted Schad

Betty Kauffman Suzyv Moore J. Sterling King Gapy Rosenberger
Jane Showacre Patsy koore Jack Wilson Sy Zwelgoron
CGeorge Famm lMike Lioore Lowell Bennett Don hubbard

Pso Feister Arnold Wexler Tony Soler Horman Goldstein
Romer Foster Elearor Tatge  Art Lembeck Chris 3Scoredos

A big turnout at the Hot Shoppe proceeded to Carderock for
Practice climbing. Ambitiously the Spiderwalk was the first itcem on
the nrogram, after which the group spread out along-the cliffs &'a
Spent a long and glorious day heroically maneuvering the numerous
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intricate byways customarily emniosyed Ly rdcli climbers to get from ‘
+hz bottom to the top in lieu cf the trail. (Tais was Sunday, NoVe
G, 1040 .) :

On Satwrday, November 12, 1049 Doneld Hubbard, Peg Kelster and
] L : : ’ £ ’

"re and lrs. John Buck and family of three climbed at the Bull Run
lLlcuntaing. '

Suwfﬂ", November 13, the rarty leaving the Hot Shoppe comrrised
Den “ubrerd and Tony Soler. They started the day's climbing at Lagle
Toclr on tne Virginia side cf the Potomac, then on to Poucher Rocl,
prelsnee icqv made a climb t'c%t orly Don, Steve Yurenka, and Arnold had
done = fore, and that many years azo. They had lunch on the rocke in
the water, snd snent the afternoon walking dovin Difficult Dun in &
lient rain, locatingz 2 site for an aerial traverse for Don's younger
nrotooees.

From vhat we can =~ --21r, o considerable pronortion of the
"aelington Pock Climbers :znent this sunday underground. Ted Echad,

Your Editor was
i~ht, colorful Sun-

cobn I'eenenan, NMNancy Rorers and Jack Wiicon
joined Pill Stevhenson STUDILS IN YHITE and Miles Grimm on a
cavinz exnedition to No. 11 Patton's Cave, Gap L1118
Wegt Virginie, which - . they found wet end muddy
but fll of vonderful- | 1y intricate dripnstone
“~rmations, and Laurel i Creck CaJP Greenvillie,
irginia, rervort- ed asz awPujly bige"
Iowell Bennett and Tom Culvernell are
renortod as cavers thils week also, with Leo
Scott, in the vicinity of Lewisburg, west Va.
They visited taree sink holes, Pierce's Lill
tave “rere they .ngazed in rubber boating, and
a very large cave from which limestone had beell
cuarried. | ‘
i caving too. She snent

[ day driving across the

eyse nlains from E1 Rour Square Inches Of Paso to uall bau Caverns
with a friend, includ- Uf RCPE Paper ing three derk hours on
an underground tour, . and a vionderful trip
bacl to E1l Paso, facihg a gorgeous red sunset which reached 1ts naak
in bathing the rock El Canltan, the hignest oo int in Texas, in a rosy
glow.
Jan Conn larion Harvey Jack Reed Peg Keister
Hert Conn I'rs. Harvey Jill Reed John Euck
Andy Tauf fman Norman 7Zoldcstein Joe Reed lirs. Buck
Retty Kauf fman Chris Sccr=dos John Reed 3 little Eucks
Art Lembeck Tony Sol=u Ted Schad Eleanor Tatge

‘ On Sundoy, Lovembfr 27, Cairderock, laryland was ﬂbaln_tqp s cené
-of mctivities, The highlights of the day “er@ probably Liarion's as-
nt of tepljnn'o urack a sesgion on Herbile's Horror——lonr and ear-
t Dut unwroduﬂtlve——and a revigsiting of the Jam Bo which remaing @
n and unreachable on its shelf In sxlte of Herbie' sweet tooth,
|
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“nich carried him the farthest up.
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Inside Corner

) Herble and Jannlie Conn are wintering in 7ashington this year.
“4aving dug the foundation for their new home in South Dakota, they've

Come East to await the spring to continue building., Jobs are promised
to all who would like to help.

Dolores Alley 1s now the proud possessor of a shiny blue Chev-

roist sedan. From now on the Alleys travel in style and save on shoe
leather‘c

Frem lrss. Leo Dawson we hear that Hope and Robert Seebold were
Tarried Thursday, Novemter 17, at 7:00 P.M. at the Congress Heights
Ketroaist Churchs The wedding was a simple family affalir, The bride
. Wore a suit of spring green and a wreath of flowers in her hair, The
& Seabolds are at home in their apartment at 39 Galveston Place S.T.,
"ashington 20, D.C.
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A FEW TECHNICAL NOTES on ROCK CILIMBING
by Paul Bradt

Climbers of rocks are to such an extent technicallv minded thot
it is thoueght 2 few arm-chair deductions on
climbing mipght be of interest to them.

For this ournose use will be made of vectors
which are the arrow shevned lines used bv engin-
eers to renresent forces. For tre uninitizted
let me give 2 simnle example. Fig. 1 represents
a climber stending in the mud. Arrows w and w' ,
which we shn1l call vectors, renresent the forces
to be considered. The direction of the vector w
indicetes thre direction of the downward force
due to his weight. Its length, at tre scele of
one inch eaquals 100 1bs., indicetes thet the
megnitude of this force thrusting him downward
into the mud is 160 1lbs. The unwerdlv directed
vector w' revoresents the urwerd sunvorting
force of esrth under his feet. The smile rep-
resents satisfaction with the reslizstion thet
w' is ecual to w, and oppositelv directed, and
he hes ceased to sink. '

Forces have a wav of occuring in pairs,

In fact whenever a climber presses against a

l rock in a egiven direction, the rock presses

T " just as hard in exactly the oonosite direction
ageinst the climber. This was not realized bv the ignorant

Climber of fig., 2, While standing on
» siehiat slightlv less then the
Critical ~ngle he became worried,and

to stegdv himself, he lesrned apgeinst P& £ vl
the well with a force f., The result- “\ﬁf A
ing thrust f' of the rock uvnon his ']\ ﬂf

hend necessarilv ceused him to slide
down the slab. He was pushed from
his footing just as truely as if some-
One else had done it.

Toward reducing our resemblance
to this chap let's consider the
forces overstinz when » man stands j
On & sloring rock. He exerts only :
One force, his weight, represented /
bv the vector w, but for nurnoses
Of analvsis it can be resolved into '
two vectors, o »nd s, as shown in
fig. 3. The vector p indicetes tre
fmount of vressure (in this case 100 1b. ) C
“ressing his shoes against the rock. The S
Vector s is the force (90 1b.) tending to
Ceuse his shoes to slip down the rock face.
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"Lather this slirpage occurs or not /47¢?}

de=ends u~or the rocl texture =nd gg\\é
t-e cliwber’s shoe soles.* It is .|

seer tv t s/p ecusrls H/D., the slope L

of tre rock, So long rs the roc! isn't N
too stzen tre pressure v is sufficient C[‘\
to ~revert slinnege duc to s. At tre B

critics1 slove,c, these two forces sre e ///
iust bhrlsnced. Steeper then thet, this "

pressure isn't enough to hold.s. w

Tre condition just referred to ¥ o

is

snele of the rock, q, is
ere~ter thsn the critic 1
~ne
ney
slirning under these condit-
ions, resolve thre welcht voctor

w,2s in fie.3 into a nerman-
dicul~r ,n, #nd a slippage force vector, PF, Also drsw the critic-
2l angle,c, from p to intersect the slinnoge vector at R. The
_ ¢ vector PR is the slinvage force that
AR can be held bv thre pressure p. The
YA rest.of: Ere slipvage force, RF (about
L - 30 1bs, as drawn) is the amount thet
F must be held, as bv the null F'R' of
. p ' the rone, or bv 2 handhold, to
5L9.L‘ / prevert him sliding down tre slone,
/ But a word of crution corcarnine

—
e

=

shown in fig.4, wherein the .
£id.3

~—

le,c, To find the force
ded to »revent & climber

r D
L g

handholds is in order. In criticsl

/4/{;> conditions the pl=cing of a hend on the
;/) /// rock mevy be just the wrore trhing to do.
// I *This wes emphssized in mv earlier
NP Up Rope paper "Some& technicnl asnects
i\‘ of rock climbing" April 30, 1948
! 'The nchation and vaices of critical
W 57 P , sngies are from tris eesrlier nemer,
by ‘ - v stenciling of thet vaner was virv
\éyﬂ-w poor but a legible copv wes published
v Y in The Iowa Climbzr Vol. 2 No.2 p#2 ff.
k byv The Iowa Mourtaineers Inc. Stete
Uriversitv of Iowa, Iowa Citv , Iowa.



The climber had been starnding
~ on a smooth quartz slab at Fi
= ” fig. 5, when he noticed a
= leveler band 2t shoulder
heighkt, Lea=nirg sentlv in
that direction and cerefullv

;3
Y

. \
/If// )E_fifﬂwﬁh& his gloved hand, he was eble
//. r tc telze much of his weisht
- N off of his feet, At the
e instant he slipved, the
;Q forces were as shovn in £ie .5,
In thet figure the weight Wy tezlen
~ on his hand, and w, trkst on iis
AN feet, added torether ecusl nis weiesht.
N Based on threse two vectors, I have
S made a construction similer to fig.4

for botlh hand #rd feet, The critical
angle P1C1R] for rubber on such rock
is greater than thre angle g7 ( eocuels
ansle P1CqFq ) of his footilg,
. Accordingiv his feet resisted slip-
;9‘1; page with a2 force R1F] 2nd he
certainly wouldn't hsve slinned if
he hadn't touched ris hand to tre rock.
However he had drv cotton eloves on
his hernds end treir criticr1l engle
P5CoRy was considersblv less tren tlre
enele Cp (equsls P5CoF5 )of the hand-
hold, The excess slinnace force R F2
On his hand exceeded the holding friction R1Fy of his feet 2and
Cc used ris descent. The prirnciples of tris incidert should be given
#t le-st fleeting consideration before touching the wall with
&rv part of the bodv having less helding power than one's shoes,
A climber ordinsrilv doesn't resch up ~nd get a hold on a rove
€8 shovn in fig. 4. The seme pull F'R' could hsve been obtained from
@ hardhold on the rock if one is avaineble. 1In the center of fig.6
e climber is holdine himself bv applving that null to 2 hendhold.
The hr=ndrold krs to vield or »null unwerd on him with tlre recuisite
force F'R'. The thrust o + s legs, CR',~dded vectorisllv to t e
Pull of nis bends, R'F!, ecucls the weight vedtor w, indicatine~
that his nosition is stsbhle.
However it is rather Adifficult to exert the force F'R!
Parallel with the rock free I'ne climber above him is nulline on
his hendhold in the direr-lci of his arm st FR"™. This is t e e=siest
» direction to wull. Morcover, hre doesn’t have to null as herd.



Keceuse he pulls up somewhat more on the rock with his
herds, he necesserilv bears down on it more with his /

LN

=l
foot 25 indiceted with the longer errow CRV, Tne
rcsultine greater nressure p gives his shoes the
ere~ter holding force PUR"™, Again the leg thrust
plus tke arm null RTF® equels tre weight w,
The urper climbers of fig.6 have placed
their legs ot the critical angle ¢ from
t'e ~ernendicular p to the rock face.
The lowest figure is thet of a novice
occupving & position in wnicih novices
ere often nhotogrephed. Rathor uvhran
nlec: tle fecet low, where he fears
thevy mav start slipping, thev are
pl=ced higher towerd t°. "a2nds,
This brings tre leg tlrush 1n the
direction CRY , The much great
¢r thrust shown bv this vector
is necessarv in ordoer that
the vcctor triangle with w
cen be closed ov a puil °
Rt F in the direction of
t'¢ erms., Ordinerily

y /// How, the
. R/ ncvice mav ask,
~=x_ 7 docs one learn

S
e how to nliace the

the legs don't so nuc o 2o
fecl this extra thru Fe lops 25 the nrdte
. - y ical onele fron
but t"& tremendous { 1ca )l engle Irom

verpendicular p?

By cxperiment, of
course. mech
sten on cheng-

ineg rock is-ati
f1g.

likely to : \ :
oull off th 7 exneriment to
sl ld P s determine the lccal critical

/‘ Pt anzle, On the climb just dis-
/// e, /i cussed the climber guesses at

pull R F of the
hands is unneces-/
serilv tiring op
the fingcrs epd

- ;;’ the angle »nd places
6”“““‘“~\Lg his foot accordinglv
with his weiglt or bhis
heel and the toe up slone
toward the handhold. If he hes
over-estimated the permiss-
able angle ¢, his foot will
F, begin to slip. An almost
‘<*-~—~_:Ajﬁz instantaneous shift of the
F?“ y = nressure toward the toes cen
o close the effective angle bv as
rd much 2s 10 or 12 deerees ( see
S/ encle & fig, 7).




Tf his judgement has not erred more than
t.ois, the srift will ston the slipnage.
With this letitude available for exnreri-
ment, one can exreriment freelv and
arrive at a n»rettv fair judesment of
criticel angles for one's footwezr, One
gains ro friction bv rlecire tle toe

un slope; orlv a safetv marein if tre
handhold is that wav., Even thst isp't
gained if the rock is disred somewhot,
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Wit™> tris intro:\ é?
duction to the simple \\ le'
vector anelvsis of \ /5
climbing forces, one can\
better understand manv priblemss”
For ecxsmnle, There is a \
short, instruction climb on\\
0ld Rag Mt. wherein the \
climher is forced to use s \
Necriv verticel foothold at F
1.8, and a smell wert-like buge

8t H 2s a handhold. If the climbBer h —
rubber soled shoes, his foot wil ﬂﬂap@ of\
slip on tre granite if its pressu o
mekes an angle of L5degrees with th ‘\?;:szﬂ)
Pernendicular, p, to the foothold s =
The direction CR is 2ccordinglv the
best direction to thrrust with tre foot f\1./’ \
The h-nd ~ull on H must nrovide a vecto SRR
from some noint on CR to the endFof the N ‘ :
Weielt vector w. It mieht sprear thot th

¢climber could choose to close his vector
trirnple bv nressure st H renresented bv
vectors HX, HY, HZ, or some ot-er such force. However those wh.o
Ve tried tris climb realize that it isn't thet simple.
We sierll leeve our climber strugeling while we consider a
box of sand, fig. 9A, resting on the edges of two parallel
#role-iron bars, To figure how much weight rests on either bar,
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'k
ve considazr the bers' positions relative to the centr~l srot G

ce1l2d the centaer of greviiv of tre box. Of course the two up-
ward forces Fq and Fo of threse bars must odd torether to ecunl

tre welegrt of tre box. But trere is anotrer condition to be
met, for which we dron e verticrl line firom the center of gravitv

G. The forces Fp ~rd Fo must have lengths such as will make
erea Ay ecurl erea Ao, w “ic the A's are the areas of the psrallel-
oecrams contsinasd betweenr tie [''s and the verticel line,

This cordition is quite general. IH fig. 9B we see it apnlied
to = box balenced on slovpirg prons havins obligque pushes Pq snd P, »
Ir fig. 9C the box is su: zrted bv nrop P2 and pull chein %1. Again

Al ecunls A,,

The forces evnlied to the box of fig., 9C arec aralogous to

those epnlied to tre climber of fig. 8. The forces hc amnlies

frc trelr onposing counterparts, Accordirglv we locste the cenhor
of esrrovite of the climber in tle nosition stewn: drew the verticrl
lire UD tProush G: end drop perpendiculars from the points of
spnlicstion of t'e forces onto tre line UD, Now bv mo. suring the
pernendiculer disterces of H and F from UD and tre len~th of tre
welelht vector w, one c~n solve the two ecu~tions:

Dovnwrrd pressure of hond + downwsrd thrust of foot =—w .

Downwerd pressure of hend Y cistance of hand Trem UD .= down-

ward thrust of foot ><distencé\¥f ioot from UD. ‘a'ting tr: measure?®
ments mentionad from fig.8 we find tret the downward vrressure of

tre hend is 10 lbs., &nd of the foot is 140 1lbs. Accordinglw, Pull

HX is the onlv possible hand onressure., The othcrs rcquire too
much downwrrd force. The corrcsvonding foot pressure is CX. Duc

to the roor hsndhold 2t H it would be to the cliimbers sdvant-ge

to ¢t his center of grovityv clocer to the rock, and cccordinelvy
closer to his bkond. This would allow him to pull more in trc dir-
ection HY,--# direction in whkich the boid H is better suzited to servesy

Cleerlyv one could applvy suchk snclvscs to vericd snd mere com- v
nlex situstions but I think it is time to stop. Thre fundementesl

nrinciples heve been illustrated. Besides, consideraticn of these
aprrlvses occurred to me wiile trving to tell beginners how to ma'e
tre steo of Fig. 8, Lun The exnleinsrtion of why wes a little more

th n I conrld hendle on the snrot.



