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Practical

--Assemble 2-knot rig

--Do 1 ascent each with 2~knot rig, using:
Prusiks
Hedden krnot in webbing
Jumars
Gibbs ,
~--Rig and tighten Tyrolean; everyone goes across, and litter is sent across.

-~0Optional ascent with Jumar rig or 3-cam rig.
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Fig. 1. Start a prusik Fig. 2. Tuck the slin Fie. 5. 3-coi )
knot with a ring hitch. through the knot a sec% Fig, 3, The finished knot Fig. 4. 6-coil prusik knot, g coil prusik knot.

ond time to give four when pulled tight. This

coils. is a right-handed knot., A ‘

Fig. 8. Hedden Knot. Two views of Hedden knot.
The two knots are tied in an identical manner with

Fig. 6. Left-handed pru- .
Fig. 7. French prusik knot. .different size slings,

sik knot on right-handed
rope. . o

. Fig. 13. Helical knot,
Fig. 9. Hedden knot with Fig, 10. Upside-down Hed- e g e e

twist, den knot,

Fig. 15. The finishing knot used by Penbertby and
 Mitéhell (not a bowline).” - - :

Fig. 14. One way of finishing and sizing helical knot.
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The standard hauling technique provides
holding but no mechanical advantage.
A foot sling can be clipped into the

HAULING SACKS

hauling Jumar.’
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Rigging the Foot Cam

by Vern Gmith

{Reprinted with per ‘igulon from tin December 1973
Leaue of the Callf: 1ia Caver.} -

" Upen finding the ue 1l way of risrins the Gibbs

ancender to the foc' with a lenstl of webbing unsatis-
factory, 1 began loocking for anotl or method of rigging
it

The way it Is moBtly ripged is vy tying the ascender

to & plece of webbins rnd then wrapping and tying it

to the foot, The result iz te find, when on the rope,
the rigging has loosend considerably and is riding
somewhere around th~ ¢ nter of the top part of the arch
of the foot, Thig 1 s about five inches per step

and feels just plain - Loppy.

The mothod deseribed ' ‘low will provide a way of
rigging the ascender : Hlidly to the boot in a position
it will stay In no ma!ter how much you climb on it,
The materials needed > r this system can be found in
wny vertical caver's pick--about 6 feet of l-inch
tubular webbing, 1 staidard oval carabiner, and 1
brake bdar.

1. Tie an overhand knol in the center of the sling
material to form a loop.

-2, Flace a carabiner in the loop of webbing,” The

distance between the knot and the carabiner
loints X and N) Ia important, It should Te
long snourh e Just {1t under the. sole on the
instap of your boot.

A
.

Now add the ascender and the brake bar as shown,
Be gure the brake bar oyens away from the beot,

=

Place this aSsembly under the insiep of your boot
with the knot on the outside. Take one end of the

webbing and bring it over the top of the foot and
around the brake bar. ‘

5. Bring that end back around the side of your foot
and cross the other end over the oppogite gide of
the foot. Draw this up as tight as you can get it.

6, To finigh the virging of f, T tie a knot in the
back, then ont in the front.
You mny have to rotle e Foop 1o the webbiue {otep #1)

If the lensth umder the insiep becomes too long: when
the knot tightens for the first time. 1% is lmportant
that the knot bhe right on Lhe gide of Lhe sole of your
boot, 1 have been uping thig for quite some time and
found it to work very well with no provlems, It may le
used with any Gibbg ropewalker ot Floatineg cam cystoms,




To seat
or waist

Knee band -

Fig. 62. The Ropewalker, The body weight is trans- -
ferred to the cam ascenders with endless nylon loops

from the insiep of each fool., An elasiic strap and A

' nylfm safety sling support the upper cam ascender
against the knee, From Gibbs and Doil (1969).
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- pulied.

™ ‘ It is tempting, therefore, to assume
that the Prusik might have held if it had
A been fully tightensd on the rope before-

Chandd, but it s very douostiul whetherany
CPrusik of dram ine could huve withuteod
this fall no matter how tightly it was
Tests have shown that such a
- Prusik fails at about 230kgf, and this force
" could only be expected to hold a falling
. climber if the working length of 11mm -
rope is many. times the height of the
climber. Indeed, the nearer the climber
approached to the peg securing the fixed
' rope the more certain it was that the

Prusik would fail,

Fig. 20. Bachmann knot, ~ Fig. 21. An aiternate way of orienting the Bachmann A Prusik knot of thicker line would

knot. -, have been stronger but not by enough to
S — i i :; load the fixed rope sufficiently to absorb

A climber soloing up Cave Route on
Gordale Scar secured himself by hanging
an Y1mm kernmantel rope down the face
from two pegs and attaching himself to

the ropz by means of a loop with a Prusik

knot, He fell (for reasons unknown, ap-
parently while moving an etrier to another
position} but his Prusik failed and he fell
to the foot of the crag where he was
killed. '

On examination of the rope after-

wards it was found that a short piece of
the Prusik line was fused through and to
the rope at a point where the sheath had
been rucked after slipping over the core.
The Prusik loop had been of nylon or
perton kernmantel fine of 4mm diameter,
which has a breaking load when new of
about 200kgf. : ’

It is evident that the Prusik knot

- slipped down the rope for some distance

before it failed and that friction-generated
heat contributed to the failure of the
loop. Calculations based on the mass of
material in a Prusik knot of 4mm line and

_known specific heat of nylon or perion

' show that failure due to meiting is inevi-
“table in such a situation if the climber
falls ondy one foot and any slip at oll takes

" place between the Prusik and the standing

' rope,

the falling climber’s kinetic energy, while
the risk of slipping and consequent heat-

I VOYRISEMEEL
"ing and weakening of the knot would be
!l increased, :

The forces involved in holding a

| fatling climber are likely to be so large

' that anything in the nature of ‘a weak link

| between the climber and his rope should

be avoided. The Prusik knot, even if per-

. fectly formed, is much too weak to give

reliable protection to a falling climber; its

- tendency to slip if not fully tightened is a
- further hazard. .

—W. H. Ward
British Mountaineering Council .
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Fig. 51. The Texas prusik method. A sitting posilion
is the start of the cycle (A). Ii provides a convenient
rest position, The legs are raised and the lower knotl
is moved up (B). The climber Lthen transfers his weight
to his feet and loosens his top knot (C). He stands up

(D)

and pushes the top knot up (D). He then sits down
and slarts Lthe cycle over at (A). A very long gain per
cycle can be achieved by kicking the leg very high
(Figure 52, which shows a one-legged Texas prusik),
The high kick can only be used by strong climbers,
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EEYOND THE 7th TOOTH —

Into the Twz.l:.gnt Zone vith Gibbs Ascenders by Ion Davison Jr.

ol . » »
The amount of wear which a Gibbs Ascender cam jaw can sustain and still -
hold multiple body weight“sfia a eritical factor in the ascent of long drops and -
!, it N
the assembly of rescue hauling systems, It is importanﬁf@hat all vertical cave

ir
B

be familiar with this weéar-point since Gibbs Ascendex:é"f}vgre becoming increasingly

popular ! |
In developing and ’d’esting the Davison System, individual components are
taken to destruction u.nde*‘ actual cavz.ng situations. In th:.s manner, ‘the effects
upon safety and mob:.ls.ty can be fully analyzed. The average caver. shculd never
expenence component failure with the System becanse its approach is very V

obvioug, and the compon ent m.ll’ have been replaced Iong before the ‘actual failure
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point is achieved. :
The fcllom.ng 1nc&dents wil;l. serve to xllustrate the cri‘t;cal lmportcxnce of

the cam jaw wear-pomt on 7/ 16™ rope. We were working with the rescue-
1ift method of the Davison System ‘and T (180 Tbs.) started up the rope with

no problems. Approximately 6 feet from the grouncl a second man (175 1bs.)
clipped into one of the slinga I;angz.ng from my 'leg Ioops and I cammed up (totel
355 ibs.) an additional 6 feet wzth no prnblems. At this point, a third man

(160 1bs.) clipped into the seoond sling and I attempte& to cam (total 515 l’bs.)
‘up the rope. My foob cam held well, but the )g:nee cam slipped continuously.’
I could only raise the three of LS four faef: before the load tired my ::ight leg
excessively. 4t this poz.nt, the tmrd man broke away and I was able to continue
easily up the final 20 feet of T:O e with the 355 pound load canslng NO com

slippage. All this took plaoe on marine lay,GoIdILne in free “all condltlons.

Since the knee cam held under 1 and 2 body weights, 1t wa:a pushed fur*ther._
About 80 feet after the initisl | sllppage “(515 1bs.),. during & high speed c1icd

under 1 body weight, the knee cam sllpped conulnuowly on. the mounta.ln la;r
Goldline. Just over'800 feet (750 ft. on Bluewater II) after the knee cam .

failure (515 1bs.), the foot cam sllpped cont:.nuously on mountaln 1sy Go;ﬂlz.ne.__

vl Uy

Note that if either one of thesa eams had heen used as a stop ca,z:; in a rescue
haunling ecapacity, or as a helayu cam, the zresults could. have been ext*'emely

i

undesirable, even though the;y .helg. under “1 hody welght. e e

~Cilic hv.‘u Sy Lo

tm.s*}a:c'ticle are thove m’ch the most recent

*The canm Jaws referred ‘hc J.,n thig
/\ . involute pattern (tooth arrangement)d Thz.s type has been sold exclus:.vely
S since about 1972, and is shown in the illustrationm.
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 OBSERVATIONS: o 1 ,
After failure at 1 body weight, the knee cam jaw showed a rharp channel

in the Tth tooth (see illustration) from wear. The 8th and 9th c¢'m jaw teeth

showed many faint lineations, with the mold line ridge barely in evidence on the

crest of either tooth. The foot cam, after failure at one body woight, showed

Tooth designations" of the Gibbs Asceﬁder Cam -
Jaw, Originally drafted at full scale.

, ‘~§ -
a sharp channel into the 5th tooth and a broad channel into the 6th tooth
- with obvious loss in tooth height and many parallel scratches. On the Tth
tooth, the wmold line ridge was almost completely suppressed; tooth height was
somewhat reduced wi‘.:h-many parallel scratches in évidence.' The 8th tooth was
 polished with some wear of the mold line ridge bez.ng cbnous and the 9th
tooth was slightly pollshed on the mold line ridg e only.

CONCIUSIONS: | | .

Gibbs Ascender cam jaws are readily inspec:te& —=- an excellent safety
feature. It is advisable that all cam jaws be retired from use on 7/16" rope
when polishing of the Tth tdoth mold line ridge occurs. Wear beyond this point
will result in obvious wear of the fold line ridge of the Tth tooth, followed
by the developument of a sheen ‘on' the top o‘f the tooth, and finally, the occurrence
of very fine, faint, ‘pa;r:allel scratches on the tooth with suppression of the
mold line ridge. ‘On Gibbs Ascender cam jaws with no mold line ridge on the
crest of the t‘eeth',. development of & sheen on the Tth tooth will be the first
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indicaticn of the need to retixe the jaw, followel by scratch development,
Cem jaws should be inspected before use in a hauling system to meke sure that
the wold line ridge of the Tth tooth is not polimedv and be inspected closely

i during cleanup after each trip, especially after polishing of the 6th tooth is

noticed. The fact that a cam holds your body weight does not antowatically
mean that it can hold 2 mich greater load. ‘




