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5. camps and the developmmt of artificial WalIs and a.lpine grms across the R
 United States have made the chance to cljmb and rappel available to

. for conducﬂng climbing and.- rappelling activities at dlstrlct and council sites
. ' ‘such as sammer camps, and at councl high- -adventure bases. In addltlon -

rappel]jng or other related climbing activities ahould fo]low the
gtﬂde]ines put forth in Climb On Safely. =

o _ALTHOUQH THE. BSA HAS AN

EEXCELLENT SAFETY RECDRD,

ZT_HERE.IS_ INHERENT RISK.IN. -

CLIMBING AND RAPPELLING.

5_3 TO MANAGE THAT RISK,

SCOUTING USES. THE

PROCEDURES BET FORTH '

| N TWo CLOSELY: RELATED :

: -PUBLEOATIONS—CLIMB ON

- SareLy (FOR uNITS) AND
' .Ti-_II_S TorPING OUT: A B_SA

- CL!MB!NG/RAPPELLING' ManuvaL -

- (FoR msmicTs AND coumcsLs).



‘To better assure the safety of participants and to standardize the gualifi- .
.cations expected of adulis leading climbing and rappelling activifies, the -
- Boy Scouts of America has developed CHmb On Safely as its recomiménded
- procedure for Scouting tinits conducting BSA cliimbing and rappelling -
_ activitles at & natural site or a specifically designed facility sitch as a-

- cltmbing wall or tower. Paiterned after the successes of the BSA's Safe

- Swim Defense plan and Safety Affoat, Cimb On Safély establishes the:

- guideliries by which BSA unit climbing and rappelling activities are to

- be directed, and lays out the standards for equipment, sites, methods,
Zsupenri_slon,_a_ndsafety. R e R S o

' BSA’s most comprehensive publication on relevant a spects of cimbing

~and rappelling. The manual may be a valuable Tesource for unit leaders’

- ‘This manual is not intended to address every climbing/rappelling

~ situation. For climbing and rappelting, the recommended reference ts
- the scventh edition of Mountaineering: The Freedom of the Hills, edited by .

+ +Don Graydon and Kurt Hanson, For caving, the recornmended reference

i On Rope, by Bruce Smith and Allen Padgett. : e o

. Climb On Safely establishes the.
| | gutdelines for effectively und safely =
- rappelling activities, Lo



 oF Prosect COPE course







Hists

ctor, Instrictor, or gro

S8



















: erced: by the group and wtthaut
Oice. The group ust acce)










(eep noise down arid leave pets at home. -
 Make siire the colors of your lothing blend with thi environmen
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_‘Evcry ?'artic: antiin an B?aAclimbing_: ppelling ett
.. helmet that is UIAA or CEN-approved for ¢




L gffrc"gra;vidénmbers

1 require that‘ special climbmg
ely 1 ave:ap opriatqfootw:zar avallable for rent
' 'ﬁmbmg shoe_s._ o] : .

as  anid cllmbérs usually;opt e
! wlthou’t socks sacrlﬂcmg comfo' O ma SN
a.bﬂity th eet to “feel”. ld] 1 th

¢ Stippers. Slippers'are A
1.1 ‘elastic tops, and are opular (







NONLOCKING CARABINERS,
\TES REVERSE




cord Js static in that it has : a minimal stretch Accessory cnrd requlres e
thesamecareasmpe . . SEEENEEE :

These are the most common connnercially made harnesses and are often w6, COMMERCIALLY
- the most comfortable. A waist belt with a buckle closure and the leg loops  MADE HARNESS
77 ¢ are held together by a belay loop made of strong webbing. The lcg loops S
{7 | may be adjustable and, like the waist belt, padded for comfort, = - -
R The beIay loop SeTves as an attachment point for rappel and belay

"1.'111:.-ahamess-;-g: O R




f:Fu!IBodyHarnesses : ' ' '
S - Full-body harnesses incorporate chest ba.c_k_ and shoulder support

- Young participants whose hips are not developed enough to hold'a
- normal’ hamess in p]ace should use a full- bccly harness‘ as shou]cl

U7 N\ ) istoo small cail: compress the: hlps and legs reducing mobﬂity When
WV S o o in doubt, however, err on the small side. Be- thorough ‘when testmg the
L L : security of harness fit. If the Harness will not stay above a participant's
hip bones, it may not hold that person It an inverted fall. Instead, use a

‘full-body harness or a chest harnessin combmation with a seat hamess




: j jleng‘th If the buckle and the ha_mess are not correctly secured they may Co
come apart apotentiaﬂy fatal occurrence. Review the manufacturers SR

& Profect harnesses from excessive direct sunlight and heat, and from
. . ‘nylon-damaging substances such as acids, alkalis, sunscrecn. R
: oﬂdlzing agents insect repellent dirt, and bleach

Sl thoroughly and allowtoa.tr dxyinashadedarea

e Al cllmb!ng hamesses must be retired according to the manufacturer's
recommendations or no more than seven years from the date of purchase,
. - ¢ or gooner if conditions warrant. Retire a harness when it shows cbvious
’K i signs of wear such as fading or abrasfon. Over time, the webbing will get
et fuzzy at the tie-in points. Although that is not a matter of great concern,
- - - - bevéry suspitious when te-in points are excesslvely wom, or ﬁ' stltchlng
i8: inanyway damaged S

The harness

- For general guidclines on tying intoa hamess with a belay rope.

2y



® ’righten the water knnt ‘Check the harness to be sure it ﬂts secureiy :
~and that there are no unnecessary twists in the webbing, Wrap any .

* Temaining length of webblng amund your waist and tuck the end under 3

the previous wraps, - - '




- enough to restrict cireulatior. You should be able to easily slip tWo! ﬁngers
: between a leg loop and your Ieg F S

' '5 Lel: the shorter, measured plece of webbing hang down on your left side.
ZZBrlng the longer p1eoe of webbing clockwise. behind your back and wrap it

2] Pass the webbmg end through the bend to form an overhand k.not
: _Work any slack out of the webbing gso that the harness fits snugly around

i B Wrap the remainder of the longer plece of webbing a final time around
- your waist, going clockwise, as before. To keep it out of the way, tuck the
- ‘endt behind the webbing above the right leg loop (You wﬁl need itina
' 3moment to finish tying a water. knot ] ;

-the lcose overhand knot thus completing a water knot,

O Tighten the watei knot Check the harness to be sure it fits securely _

" and that there are 1io: unnecessary twists in the webbing, Wrap any -
. remaining length of webblng around your waist a.nd tuck the end under -
o the previous wraps. - . SO :

@ Usea locklng carabiner to czip together an the webbing between the kmots
in front of your body. :

.. a1



' '-BelaY/RaPPBIDevices R T DU IR o :'B'EF'OﬁE.EACH.‘US.E dARE#ui.va-

. Belay and rappel de'mces applyﬁ-lcﬂontoarope allo“dngits speed to beconn'ollgc_!_ 'E'xm,'NE BELAY AND RAPPEL - L

""" : IR . DEVIGES. CHEGK CLOSELY . -

'iifForbe in :Slotted Iate[StIcht lat) o A i R
. iay g ' :’I‘ubedeg'lcc : p a U LL0ihnoiii . FOR ‘GROGVES WORN INTO f: :
NN  Spectalized belay deﬂm suchasme Gﬂgﬁ 0. THE METAL BY THE PASSAGE

. Forrappelling: - Slotted plate R : 3 1 : oL oF THE RoPE, AND RETIRE Am«
. -+ Tube device. : .
- -Afigure eight used inarappcl mode . ”ARDWARE THAT APPEARS o
b :R_a_p_pel rack {more aPr-'r*DPI'iB-te fm‘_ adv_anced rappellers 11 BEBENT OR SHOWS INDICATIONS :

. OF EXCESSIVE _WEAR

Tube devices are smmlar tn operation toa sprlngless slotted pIate, a]though
: tubes feature greater surface area to diss:pate heat.”

SPecializadBelayDevieas : S --335 '.:::: i

- “can be controlled. '.I‘ubs, tote boxes, or plastic ga.rbage cans for 'sé:r'tin’g and .o
- transporting equipment will help prevent loss of gear and keep the equipment v
+in the:best possible condition. B

- A permanent display of worn equipment lropes carahiners‘ webbing, ete, )
B help dimbers and rappellers know what to look for as they inspect equip- S
- ment for dauy wear. Any equipment in the same or worse corxdition as: that in .

FI8. 14. FIQURE EIGHT
IN RAPPEL MODE

a8




falls that inevitably occur as participants learn and practice the arts of
climbing ancl rappelling The quahty of a rope and the way in whlch it 1s

B thlnking sternmed in part from the reality that the ropes of the: time :
.. .. were likely to break when suddenly put under strain. These ropes were
- construeted of natural fibers such as manila or sisal that were twisted
© or laid into lengths. They were prone to rot if allowcd to remain wet for

: @ga.;;; ' long periods ‘Natural fibers make ropes that are static, meaning they - S
o } .- have little ability to stretch; they must absorb all at once, rather than - . A6, 17, CGNSTRWTWN_OF A
IR gradually. the 1mpact of a falling body. : ' KERNMANTLE ROPE

P weighs from 6 16 9 pounds. }ts care is woven from 50,000 ﬁlaments'a'nd - Kernmantle rope withits - |
- the shieath from ‘30,000, each filament rumung the full length of t'.he rop'e woven sheath (the mantle)
Lo .. 1. over a braided core (the kern]

3



- Purchasing New Rope - N
Rope for BSA climbing/rappelling activities must have a clearly documented £
history. Rope entering a climbing program must be niew, have UIAA, NFPA, -~ | |

or CEN approval, and be procured from a reliable vendor. In most cases,
that means buying rope of the standard length and diameter {50 mieters . -

or 168 feet in length with a diameter of 10.5 millimeters for dynarmic rope,
Ye-inch for static rope), or purchasing spools of rope of up to 1,000 feet
In length and cutting the rope inito appropriate lengths. Buying by the
- $pool may afford some economy, but it also means a climbing area will
have a great deal of rope aging at the same rate. Unless. BSA climbing
directors are certain the rope will be used in such large volume, it may be _
. wiser to.purchase rope in pre-cut lengths, and then only as the néed arises.
. Numbers prirted on a band at each end of a néw rope provide informa-
‘tion about its intended uses. s o e L
- @ .The number “1” in a circle indicates that the rope is rated for use as a
 single line—that is, as a belay rope for cliimbing or rappelling, or as a sin-

e e mmine o
@ Thefraction “4" In a elrcle méans & rope is rated for use with another
"#" rope. The emblem appears on ropes of 9 millimeters or less. A rope -

marked with % in a circle Is not allowed for Scouting cimbing. == - -




“To' mark ropes further, dip the last 2 inchies of each end of arope into Lo
ajar of rope dip, available at hardware stores; and allow to dry thoroughly.
Create a multicolored coding scheme by dipping the dried ends into rope

: dip ofa s‘ec'ond color, Ieavmg a band of the orlginal hue exposed. Ropc




Porhaen * To preventthemfromfraying fuse thc rawcnds ofarapebyhclding

L +- them above a flame; Take care riot to apply heat to any other portion

SR f"::::.::...._;ofmempe o by
':-Avoidstcppmgonarope """

RE = NS S ho R S Z-ZNevcra]lowaropetdrun'ovér'ax'iysharpedge. especia]lyifﬂ‘nempers f

171 bearing a load. Sharp edges are exirenely dangerous to ropes and are
ceda major cause of rope fa,ilure Place & burlap pad a canvas ahield or

. Bela\yers can pile uncofted ropeona tarp to protect it from dirt and grit.
. Keep rope dry; if possib]c. and air- dry wet rope (away from direct sun-

A

light) before putting it into storage. A rope has a lower minimum break- %ﬁ ?

: S ' Ing strength when it {s wet than when itis dry, and may be more diffi- *"ﬂ‘m%‘
o eult o
SRR .. tohandle, Nylon ltselfwﬂl not mﬂdew but organie materials such as
lichen and moss may become atta.ched tc a rope and produce’ mﬂdew

. Prolonged exposure to ultraviolet rays will cause a rope to deteriorate.

.. While normal use in sunlight will cailse negligible harmn, ropes should
not be stored in direct sunlight or allewed to hang on sunny chmbmg
routes 1onger than necessazy

 norcan their history bie accuratcly recurded
Thoroughly examine a Tope jrmnediately after any of t_he foliomng
— It has been hit by a falling rocks, branch, or other object. '

-— It has been subjected to a load while passing overa sharp cdge such
asacliﬂ‘oranuhofrock R '

42



N Washing Rope

mercial Tope washer also may be used witha rope washing soap Rinse
‘the rope well and air-dry it away from direct sunlight before storing it or
using it again. Complete drying may take several days. Do not dry rope
in a dryer or expose it to excesslve heat, bleaeh or othe: chemicals.

FROM ANYTHING THAT

: CGULD CUT OR FRAY THEM

i ‘-ACTIVITIES auama TR.«NSPORT
‘-'every rope. Check a kermnanﬂe mpe for damage by slowly running a bare o
‘harid along the entire length of the rope, feeling for defects such as soft, TO AND FRQM THE ?‘ELD
hollow, or lumpy spots.that are indicative of damage to the core. While run-
ning a hand along the rope, look for cuts, protruding puffs of core fibers,
;}  excessive stiffness, and discoloration or glazing of the sheath. Tie a figure
{uﬁ LN eight kniot in the end of the rope to indicate that it has heen inspected.
IE any damage is identified, retire the rope Some ﬁ‘awng or fuzzing of the -

AND WHILE IN STORAGE. =

‘retired accordi.ng to BSA standards, A climblng rope shouid be retired by
cutting it into 15-foot or shorter lengths ‘These rope sections can be used

jCoilingaRope : L I
- Coiling a rope keepsitina neat package that is easy to.carry and store. =
L --A good coﬂ can also be loosened without tangiing This is especia]]y

muntqine_er’s_ coil. Each method his tts advantages_ 504t i be_st _to learn
‘how to form both coils and 'bc: pi‘éoﬁciéﬂt in 'apply‘ing‘ each to appropriate
convezﬁent package for carrying oVer & shoulder or securmg toa pack.
For a butterfly coil, the rope is laid back and forth in a. U-shape that is .
unlikely to kink the line. Once formed, the butterﬂy coil can be tied
quickly and neatly to a climber’s back. :
' Begm every coll by removing any knots and hardware fmm the mpe










When there is danger of falhng chp infoa safety iine with d cqrabmer
o Aiways wear o helmet whﬁe in the cl!imbmg area, .

" Each’ time you are stacldng a rope pay attenuon to the line as it passes
through your hands. Checls it for hard spots, puffs, fraymg and any:other :
mdicatlons that it shouid be renred from use;




N W
Falsgar

¢ Update fhe written record documenting the history of the rope ‘s condltlon
i . and use. o '
et . Remove any knots and Tocking wraps. Loosely hang wet rope a.nl:l allow it
S 'to air-dry Do not hang a rope over naila To store arope ovemight or for a

' th.le working nedr the edge, the climber is fied in to an arwﬁdrﬁﬂ:r safety

47



. “A NOT NEAT KNOT

.- NEED NOT BE KNDTTED."

and with ccrtainty can spell: the dlfference between an effectwe rescue
o and one thatts fraught with difficulty. . -
. " Becoming 'e'xp'ert with: knots is a matter of repetltion The mare you te -
them, the more deeply they will becorme ingrained in your fingers. Instruc-
© tion is helpful, either from printed resources or from a good' teacher, but

(q ‘mastery comes only with practice.

In addition to tying & knot correcily, clunbers should also make: ita

't.__;kmtsis
) Tle it.
Dress 1t

'iCheckltE:: . e :
. Double check it

49



------------ EREEEE | Stand.ing paﬂ: The portlon of the rope that 1s not the running end is the

' . . '.‘- Bight or, bend.Abnghtmarope _(B.Iso known asabend} isas!mple turn

that does not cross itself. : SRR

ST U B SR S - "TailTheendoftheropeicftoverafteraknothasb_eenmadeisthetail.
R P BB 'Ciimbersuftenusethetaﬂfurtyingasqfetyknot.

Rappelling, and Belaying o : s

'The knots listed here have applications during BSA cﬁmbing/rappelllng

activities. Every BSA chmbmg director and instructor should master them.
: ... ¢ Safety knot . :
"""" AR St Zi-ﬂgureexghtonabight
' ' * Flgure eight follow-through -
_- Double-loop figure elght (super eight or Canadian eight)

'Basketh:tch

* Bowline

OBcrwlineonabxght

» Girth hitch e Sl E o
- # Clove hitch - : : :
"« Prusik knot ¢ .
* Munter hitch (Italian hitch)

* Muile kot R

* Mariners hiteh -~ - -

50
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fFigureElghtonaBlght aE . e
‘Making a b:ght in a rape: and then. tying 8 ﬁgure eight Knot with it rcsults _
‘and the rope can be attached Lo an anchor sting, When this lmot is tied mj
the end of a rope. hack it up with a safcty knot. '

Figure Eigh_t.Foﬂow-Thmugh

i+ The figure eight folow-through is stmilar to the ﬂgurc elght ona, bight

-+ differing ‘only In the way in which it 1s tied. The figure eight on a bight = - -
rnust be tiediina rope before it 1. attached to a carabiner while the ﬁgure -

- hardware to which you warit to attach the rope {step 5}, then trace the end
-of the rope back through the ﬁgure eight knot to form a figure eight fol!ow-

81



oo i.i. .. . 'Thedouble-loop figure eight is also known as the super eight and the

S s Cenadien elght It is useful in climbing situations because the second loop | N

acts as a backup to the first loop and It 1s easy to untie after being loaded.

- 00 Clip into both loops for security, but do not use the loop to take the place of . -

T a figure eight follow-through, which s the preferred method of securing a_

cio.. = . 17 belay rope to a person’s harness. Use this loop to secure a rope fo an anchor.
I - With the rope doubled, begin the knot as if tying a figure eight on a bight,

- leaving a genérous length (18 to 24 Inches) of rope for the end Joop. Insert .

_______ 1. Uil thecenter of the end loop through the loop formed for the figure-etght. . *
e oo .o Hold ento the two loops while you flip the remaining end loop over the

‘Water Knot (Ring Bend) - . G :

Use a water knot to tie together the ends of a plece of 1":seamless tubular
webbing to make a loop sling for use as a runner in an anchor system, SETT
or when tying a harness, Once ft has been tightened, the water knot gﬁe O
seldom slips and can be difficult to untie. =~ . o e

" {Also known as an overhand bend or a sling knot, the water knot

should be used only with webbing. To form loops in rope, use the double

oo fisherman's knot). D T I

Begin tying a water knot by forming an gverhand knot inoneend of =~
the webbing, leaving a tail at least 6 inches Jong. With the other end of the |~
- webbing, trace the first end all the way back through the everhand knot
. (steps 2 and 3), again leaving at least a 6-inch tail. Dress the knot {step 4)

... F\G.25.DOUBLEFISHERMAN'SKNOT = | oo

B B T



. I-'*."Y .‘"‘b.‘m.t 2_fi=¢t of the ends of two ropes alongstde each other. ends . PIG.26, BOWUNE SEISTN
.. . -opposite. Loosely loop one rope end twice around the other, then thread . - T
o ‘the end of that rope through the Ioops Repeat the procedure with the

e

"' 0,28, BASKET HITCH




S ST knotthatwillnotadjust suchuaﬁgureeightfollow»through toprowde o
T B A the fafl-safe securlty not available with aclove hitch alone, :

FIG. 30, PRUSIK KNOT

.

Follow steps 1—4fortymgapmsﬂcknot. Additional wrapsccmbeaddedto { E
- increase friction {step 5} ' _ 5 SR _ : _ ) g

BUCTION ISt ) jm&m

St

higher Repeating the process will carry the c]imber up the rope {For irtfor-
mation on using a Prusik to release a belayer in an emergency situation.
Cosee chaptcr 7, “Beiaying and Belay Signals ”]




: ;FIG 31 MUNTER HITCH




'33;f;_;Mﬂnter/Mu1eKnot BT T AR T e
RGN e 'I'hemuleknotnsausscfulktmtifyouwanttnlockoffabelaydeviceora SRR A
R e Munterhitch 5 _ T A WA

L Whﬂe malntajnmg a lock-off wit_h your braka hand use yuur guidc hand
""" 1o pass a bight of rope through the belay carabiner. Once through, you can
. hold onto this portion of the rope to maintain. the lock-off whﬂe you tie the

rest of the Imot AR

2 Pall enough slack tl'u'ough to: have a blght mughly 18 mehes in iength
© Using this bight, tie an overhand around the load side of the rope. This will

ensure that the mule knot will not come tntied. For extra safety, you can
' clip the end of the big,ht to the load strand using a carabiner

+ For Iockjng off a Mﬁnter hitch (See Figure 32

‘Use the same method as above, -except do not pass a b!ght through the

carabiner. Tie the mule directly in front of the Miinter hitch on the joad
strand as shown. Make sure to' In¢lude the overhand backup knot.

For either aystem, itis anoﬂant to 'remember to never lose control of

Marlnmmtch
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R OVERGQMPENSFTEH"
o reliable and that the anehonng systems attached to them are put togel:her : ;__AD'AGE' ron mwéﬁ%m e
“with:gear and techriques that meat the: h.ighest standards of safety hves S T
' 'wﬂl depend onit. o il o e e e o _AJ_\EI:_D Fqn LIFE
. ‘An anchor point is a boulder. a Iiving tree, an Insta]]ed bolt or other : Lo e

TR posItion . The anchortrig system consists of the webbhg or rope andthe
- }%- S hardware secured to the arichor points in such a way that they can be

e

27
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recognized outdoor organizations. Experience is a great teacher, too. but- LT
this is one subject that allows ho room for error. Seeing to it that anchors L
are absolutely reliable is the first priority of every director and instructor.

. safetylines.

begin setting anchors. Securing yourself iay involve setting an anchor e D
L cion e in alocation where youean do so without danger (6 to 10 feet back from. . 0 0
7 .. theedge of the cliff), then attaching a safety line to thatanchorand to . . y

- & rappel: Determiine the traffic patterns participants will follow and protect
S S A SR any exposed sites with safety lines. Constder also how participants will
oo oeaeiio T 0T élip into the safety line, release themselves from the climbing belay, and

0 Uil thenclip into the rappel system. They must be tied in to a belay rope or
LDl Ui asafetyline that will protect them f they fall, - 0

 BSAClmbing/Rappelling Anchors
. A - The basic principles guiding placement and use are the same for
. each of the following kinds of anchors common to BSA climbing/

rappelling activities: :

:-_ Top-rope aﬁChors for bel&ylng ;C.liml?era_ | o
¢ Rappel anchors = S :

.+ Belay anchors to tie In belayers protecting rappellers

FIG. 34, METHODS OF ATTACHING A RUNNER TO A TREE TRUNK

""" © Basket hitch, looped around the trunk and clipped together with
acarabme,::_.. . S R S
' @ Retied around the trunk.

B8



a climbing mpe ‘Natural anchor points have three disﬂnct advantage.s '
overoﬂierformsofanchors i : : I :

. Anchors using natural anchor points are often easy to rig befare a

leaw.ng a trace §

: between the bark and the anchering material. (Burlap. carpet scraps'

or sirips of old fire hose work well) Never tie off a tree with a stﬁng

‘the gystem requires o knots on whilch stress can be piaced ‘With the - -
-¢oil wrap in place the n“ee absorbs the rnaximum amourit of a load while :

" Before anchorlng - climbing rope d!rectly to a tree, careﬁ.t]]y !nspect the 2

e tree. Some trees: ooze pitch that can be difficult to remove from the sheath =

P

- ANCHORS SHOULD . .~~~ -~ 1
BE PLACED ONLY BY

" GUALIFIED PERSONNEL. .



S WORKING
H CEND AT TOP - s
S OFCOL

COILS TGHT -
-t AND NEATLY
.# STACKED .

,//\ ﬁ\ <

STAND&NGENDAT ST

 EDGE OF GLIFF - N L
:  EDGE OF CLIFF

FIGURE EIGHT
FOLLOW-THROUGH
(WITH SA;ETY KNOT}

ooceosgorcure | o T l---333' IR SERICINEE SRR U IR T
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' crutcmpping chackstone, or other likely rock formation before relying on 1t e
‘s an a.nchor point ls the qua]ity of the rock good? If not, it may c:rumble

FIG‘ 38. ATTACHING A RUNNER
-TOA CHWKS‘I‘ONE :

assortment of hardware that can be used for setting reliable anchors in |
cracks. Chief among these are chocks (nuts} In man}f cases, all trace of

63



Fit. 39, CHOOKS.
HEX '

Q) wirep nur

DOUBLE & )
FISHERMAN'S
KNOT

Chiocks are. avaﬂabte in: a wide uarlety oj shapes
and sizes. .

Fa, 40.;mqem_aurs OF 'rr_m_ HEXENTRIC CHOGK

O Ina vertical crack, as a passive cam—good
contact with the rock gives greater holding -
-~ power, @ Ina horizontal crack, as a passive
. cam~—the sling exits near the roof of the crack .

- for proper camming action. o Sideways na
_ crack as o passwe cam

 FI0. 41 PLACING A WIRED NUT

o Piacmg a wedge into a crack above th.e constriction.
2] Slidmg it into place 9 Tuggmg on the chock sling fo setit.’
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[ angles to hexagons of irregu-

- :_ “ lar dimensions., Whatever
- their size and shape, each s

-~ outfitted with a loop of wire
or dr:llled holea to accommo-

B system Whenaloadis -
- placed on:the chock in‘an
- expected direction, it will |

a mattE:r of pulling it in the

. .. opposite direction. A nut tool

. is handy for popping loose -

- c¢hocks that have become

: stuck m cracks

Oclipalockmgcambinermadownwarddimcﬂon&}i’otate(toutandaway R

from the rock. ® The gate opening is now dewn and facing out from the rock.
© Malee sure the rope runs freely through the cambﬂwr inthe direct;on afm:mel
without twisting the carabiner around

| _ 'belng easy to extract, Orierzt the stem of an SLCD m Iine with the pull

‘of any potential falls




: Bolts and I-Iangers : R
~ “While chocks and camming devices are usually removed at the end of a e

+ climbing session, bolts are secured:in holes driiled into the rock, and are: : e
permanent. Likewise, the bolt hangcr {a bent strip of metal secured by

& nut screwed ‘onto the bolty also stays in place providing the means to
- connect a lackmg carabiner of an anchoring system to the bolt. '

Sl Expmsion bolt Expands anattached‘ sleeve as lt is driven into the

e rocknrhghtmedwiﬂlawrench ::-_

o Bolts used in clunbing areas must have a diameter of at least % inch
- and be designed specifically for climbing,
. ‘A new generation of ¥-irich bolts is made cspemally for use on climbing L
- routes. Hangers attached to the bolts may be calored to match the hues R B

“of the rock, thus reducmg their visual impact; Lo o e




» The bolt must be fully inserted into the hole:and the hanger fandy sowg -

i againsttherock. - L Do o

'« The bolt and hanger must not be damaged, or rusted. & -~ - Il

s The rock around the bbitféhouid.befintact.Eridtibea{téﬁ.out_by' poor e

Hmﬁ to set up a belay sys-
tem using a tree and rocks.
" Note that the system is -
. " extended to aliow the cara-
I +: biners securing the belay -
AT T ANNNY | corhim - ropeto hang frecly over the
B N T edgeofthe olff That helps
| —eoaeprotecTion  Prevent the rape from being.

L OOVERHAND ¢
- BACKUP KNOTS -

BoTroM anghior. | )
PONT

FIGURE EIGHT FOLLOW THROUGH.

SKET © PR TIEDTO CLIMBER'S MARNESS

SFUT o ATTACHED TOBELAYER AND BELAY ROPE “e=rm™ SRy Smeeee? 0 -0 0 0 o0 e T T e
i;fn,v‘f‘

ATTACHED TO DL



 Anchoring Systems

0 Usemultiple anchor points and design ach anchor to be failprof sothat

. ‘the entire system has redundancy {backup): Different types of anchors

i ‘a climbing nut or chock; a bolt, or a spring-loaded camming device. .

and rappellers to systems attached to several anchor points provides

be certain of its security.

~ any direction other than the intended direction of force.

Eqﬁalizad, Augle.Redundant, No Extension, Solid, Timely

- on a given point and reduce the chances of any of the points failing,

* Angle. Keep the angle less than Qo:d}agn_'ees-be'tween the legs of the
anchor systern. CoT :

* Redundant. All anchors must be fail-safe or backed up. If you have even

. the slightest suspicion that an anchor {s anything but completely reliable,
bulld enough redundancy into the system $0 that the fatlure of an anchor

- will not imperil a climber, tappelier, orbelayer.” =~ . -

-+ No extension. If an anchor point fails, the anchor system will not extend-

. andbe shockilocided. © . 0D 0 P o o E T

- * Bolid, Anchors must be utterly reliable. There I no room for compromise.

« A properly equalized anchor distributes forces to all points of the anchor

.. system, The points may be a combination of bolts, trees; rocks, cables, -
. or pleces of artificial protection; . o o . oL

There are two types of e:qfua]jzfed Esy%téms: 'sc},féeQuaHzed'and_pr_e-:équalized.

or cordelette is attached with carabiners to several anchor potnts, The
webblng fromn each leg of the anchor system is brought together as shown
In Figures 48 or 49. This will allow the anchor system to adjust itselfifa
- climber were to traverse sideways. The half twists in the upper portions
‘of the webbing or cordelette must be used to limit the extension stnce
. aself-equalized system would have some extension if one polnt of the
Csystemwereto fall. - - - o o

-should be used for each anchoring system, such as a large tree or boulder, o o

- Redundancy is a key concept in anchoring, Securing belayers, climbers,

. Of course, an anchoring system s adequate only ff it Is fafl-safe. Each
. -anchor should be placed so that it provides the most effective:protection - -
. for anyone who will be using it. An anchor system must not be loadedin -

Every anchoring system must exhibit the five essential qualities that spell .
.. EARNEST: Equalized, Angle, Redundant, No Extension, Solld, and ‘Timely.

equally as possible among all the anchor points, That will reduce the strain

Take all the time you need to do the job right. If you are unsure of your

* A selfequatized anchor may also be called sélf-é-:ijusﬁng. A loop of ‘webbing -

~ + Equalized. Develop each anchoring sYstém 80 the load is distributed as .




333'-2'53§:§ brcughttogetherasshowninﬂgureﬁ() CIipacarabmerintoallof ............ R RN S S
R . the loops. Pull the carabiner in the direction of pull. T&eanoverhand RUEEEEE R R
- knot or figure-eight knot with all of theloops. . .. .. Lo

» If the overall angle between the legs approaches 120 degrees -

.: 0 Clip a single ruriner to the anchor carabiners and form a ioop a}f the top
i Ciip into the ioop and. the bottom. par't of the runiner,

"..:::'_:::_ S e _---_.:5':"51-1i"fi'zé_'_.:.“"'



S Fie.oi OPTIMUM ANGLE BETWEEN ANCHORS

Using two anchors to tie off requires speclal attention. The angle the rope

. .Mnakes between the two anchors can place strésses upon the rope that
{far exeeed its working load. Even though it seems that the twin anchors
. are sharing the load, situations might arise that cause each anchor to . |
- - sustain more than the actual weight of the load. When the tweo ropes form
' & 120-degree angle, each leg of the anchor is supporting 100 percent of the



= 3Cnrdetette
: W1th a minimum of cquipment

" bend between each anchor, then gather the bends together and secure

:a cordelette gan divide thc force 0f a Ioad

them with an overhand knot or figure eight knot, Clip .a carabiner into
the loop of the knot: and use it to secure a belayer, a cllmbing rope, or &

rappel ope,

'Fi6. 53, CORDELETTE ANCHOR INUSE SR BB

{ appears to be in order. Before trusting it, unclerstand an anchors
strengthsandweaknesses- S

* Do not allow a rope to mn ‘over ny]on webbing iction created by th:_': SIS L

:- Sct a.nd ng anchors m such a way that thc systcm is set up with the

di.rectionofpuﬂ




| FIG.B4, WEBOLETTEANCHOR - -




" dent that all belayers are well trained and highly responsible. .
. The techniques of belaying have evolved dramatically through the
A decadcs. The earliest belayers simply grabbed a rope with thelr hands,
g;%‘ % ‘braced themselves as best they could; and hoped that the climber tied
=+ to the other end would not fall. Over time, belayers learned the tmpor-
: tance of tying thcmselves to an immovable object so that they would

. _ s : _fﬂ:_:.




72

- The ideal belaying setup is to belay off of the anchor and to have the
 belayer attached to the system; Belaying without an srichor puts both °
the belayer and the climber or rappeller at risk. If the climber or rappeller
falls, an unanchored belayer miay be piilled out of position, even overa . |
cliff, and both the belayer and the climber or rappeller could be injured,

FIG. 55. BOTTOM BELAY SYSTEM SETUP

FIG. 56. BELAYER PROPERLY ANCHORED.
FORABOTTOMBELAY .

A belayer should be tied-In in such-a way that there is noslack,

In addition; belayers can create greater stability by bracing thetr feet
-against the ground or a rock outcropping, Belayers must at all thies |
remain alert with their attention focused on the climbers or rappellers

they are protecting. .




 F10. 58, BELAYING FROM BELOW -

Belaying From Above

s
e

il
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- :Sitting vs, Standlng Beiay -
AR effective beluy can be accomplished from either
. a sitting or a standing position. A stttingbelayts - -

.. ‘generally more stable because the béi_ayf:r'mak&-ﬂlree :

. pdisits bf contact with the ground: f the belaycr s.feet

g stance A slttmg belayer 1s less apt to tire when belay- .
- ing a number of climbing or rappelling participants; -
- however, it is wise to change belayers long before the -
- belayer tires physically or mentally, A sitting be:layer
s easily observed by a nearby instructor.
belayer o peer over the edge to observe the progrws of
- the climber or rappeller. The anchor points should: bc :
- i, fairly high'so that the belayer stays in line with the
.17 direction of pull on the rope. A standing belayer can
- . move eﬂ'ectively io take in or feed out rope as the

Forasutf:wbelay the 'layerisoﬁanc}wrandxs
tetheredtoanmdependent tine. =

o the most stable stance, S
- Astanding belay from the bottom of the cllmb can be easy to manage S
: Stay close to the face of the climb. if you back up too far fror the base, = -
you are increasing the forces. and the belayer may be yanked off hjs or her §

m addmon to the standard belay scenaﬂos dcscnbcd above‘ cllmbmg
- directors may encounter one of several acceptable varlations. In some -

is provided a backup anchor in the form of another person gripping the .

% . belayer’s harness and using body weight to hold the belayer in place. An .
{;M /. additional participant can be assigned the task of handling the loose rope,
B - jab that keeps expess rope out: of the way and helps occupy the t:me and_ _
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Af the same. time. the brake hand puﬂs rope away fmm the beiayer s i B
body and draws the slack through the belay device. - - - -

« While the bralce: hand tightiy holds the rope, the guide hand slidcs back 3
______ down the live part of the rope, then reaches across beyand thc brake '
S hand and: grasps both pa.rts of the rope

belay device A DU B SRR SREE O S0 B _
' When a rappeliﬁr is descendlng the belayer 5 guide hand feeds rope out

. of signals to exchange information with one another. Participants should
. “be introduced to these signals and should use them throughout BSA
s o dmbmg/mppenmg activities. - :

Limit talking in: climbing areas to egsential exchanges of infonnatton
Noise and the distractions of easual conversaﬂons can confuse belayers

- remedied. If the day'is too windy or the area too noisy for climbers and

‘belayers to hear one another clearly, climbing and rappelling should be
.postponed or moved to annthe:r site.

ﬁ*;? )




o dommancls and answers of justa word or two. Each command is always
[ ED followed by a- response of aeknowledgment to ensure that the command -

L loudly and siuwly, _especially if the wind in blowmg, d:stance sa factor, S
' ior a ledge or overhang prevents a beiayer and a chmber or rappciler from

AB L



. Keep obseruers an_d o

all nonessential

the Jolt zone.
Anywhene thata.

beconsidored
o within the folt zone.

In the.iliustration, -
the safe dred on

: top Is behind the
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o Attach a c.ordelette or webblng sllng tn the belay I'Ope above the be]ay

“device using an appfOprlate friction knnt Put a loc]dng carabiner in the
' cordeletteursiing : R

©  Attach aricther long coxdelette or webbing sli.ng to the anchor: Tie the

1 other end to the ca.rabinerinStep2usingaManners hitch. {See Figure 33:'
'”"_'mchapters} : SRS _

: B ’I‘o tte the Manners hltch do the follomng

. "I‘hen wrap the free end around: the standing part of the lines,
- making four or five wraps. - Z; :

. Msh by passing thf: free end between the two strands

- Anothcr belayer can now , clip into the system >

: AsmstheSituatlonFirst '333 5-'3 S

. Untie the Mariners hm:h
. Untle the mule knot : o
' 1' Resume belaying ...... i

As'in any emergency, rescuers and bystanders must be aware of their

own safety so that they do not complicate an already difficult situation by |

becoming victims themselves. Belayers at the top of climbing or rappeliing

- routes should assess their positions before releasinig themselves from an

anchor, In some cases, it will: be appropriate to'clip into a‘safety line or:
another anchor before giving up the seeurity of the original positiosn. -

{For more on ensuring an apprapriate erivitonment for climbing and-
rappelling see chapter 2, “Safety and Leadership.” For more on responding
to emergencles at cmbing/rappelling sites, see chapter 12 "lnctdent .

| _Resolution. First Aid, and Emergency Response ¢!

f_f""’m‘



