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A. 	 Gemeral consid,erations 
B. 	 Texas (2-knot) and Texas "Y" rigs* 
C. 	 )-knot rig 
D. 	 Jumar system (tlDeathrig") and modification 
E. 	 Ropewalker and )-cam rigs 

IV. 	 Hauling; Systems 
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D. 	 Switching over to rappel and vice versa 

Practical 

--Assemble 2-knot rig 

--Do 1 ascent each with 2-knot rig, using: 
Prusiks 
Hedden knot in webbing 
Jumars 
Gibbs 

I 

--Rig and tighten Tyrolean; everyone goes across, and litter is sent across. 

--Optional ascent with Jumar rig or )-eam rig. 



Fig. 5. 3-coil prusik knot.Fig. 1. Start a prusik Fig. 2. Tuck the sling Fig. 3. The finished knot Fig. 4. 6-coil prusik knot.
knot with a ring hitch. through the knot a sec­ when pulled tight. This 

ond time to give four is a right-handed knot.coils. . 

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. 

Fig.13. Helical knot. 

Fig. 9. Hedden knot with Fig. 10. Up:;ide·down Hed­
twist. den kllOl. 

I 

l<ig. 15. The finishing knot used by Penberthy and 
Mitchell (not a bowline). 

Fig. 14. One way of finishing and sizing helical knot. 



3 

PRUSU< KNOT 

(USING. ~NO) 

The standard hauling technique provides 
holding but no mechanical advantage. 

A foot sling can be clipped into the 

hauling Jumar. 

PULL. 

Rigging the Foot Can1 


by Vern ~;m i til 

(Reprint!:'d with pel itwlon fro'n tl December 1973 
,1IslIe of the ell 11 f' lJ.iJl eavcr. ) 

Upon finding the ur 11 way of ,) ins the 91bbs , 
ascender to the foc' with a lrrg of w('bblnl' unsatis­
faotory, 1 began looKing for al10tl 0r method of riGGing
it. 

The way it is mostl.v r: r;r;ed is l"y tying the ascender 
to a plece of Webbj;l~ ;.nd then wtapping and tying it 
to 	the foot. The result is to find, when on the rope, 
the rigeln/,: has lOOt;Plc,d 'consi-[cr'ably and is rid in,:; 
somewhere around th" c 'ntcr of the top part of the arch 
or the foot. T.hia ,. 's about five inches per step
and feels just pla in loppy, ' 

The mothod describe'\ ' 'low will provide a way of 
r1gging the ascende:' : '!idly to the boot ~n a po~ition 
it wUl stay' in no 11',;<' ~er how much you chmb on it. 
The materials needed i lr this system can be found in 
any vertical caver's "lck--about 6 feet of l-inch 
tubular wnbbing, 1 sta ·ldar(\. oval carabiner. and 1 
brake bar. 

1, 	Tie an overhand kno~ in the center of the sling 
material to form a loop. 

2. The 

lntt~.1' of 

J. 	Now add the ascender and the brake bar as shown. 

Be sure the brake bar opens away from the boot. 


4. 	Place this assembly under th~ instep 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 opposite side of 
the foot. Draw this up as tiGht as you can get it. 

6. 	 To finish the ri~cinc off. T tip a knot In th~ 
baCk. then one in ttlt! front. 

You mny "nv" to !'I' 1.1,. t.h .. Jo0l' It, II,,· w.,hl>l"i' (ulpl' Jil) 
if the len(;th Willet' till' In31,I'p b!'''''tnl'B (.00 1011(: w],,'n 
the knot tir:htens for the f'il'(lt tim,'. It in Ilnl'orlnl1t 
thnt th... knot he rll~hl. on UII' ni.i<' "I' \.Ill' nol" of you,' 
boot. 1 have been u:;ine: thin ror' qllijp som\' timl' and 
found it to work very wedl with no Ilt'obl"ms. It rna\' h. 
used with any Glbbn ropewaU'~r 01' floatin!; cam (lj'st~'I'lS. 

HAULING SACKS 
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Fig. 62. The Ropewalker. The body weight is trans­
ferred to the cam ascenders with endless nylorlooPil 
from the instep of each foot. An elastic strap and 
nylon safety sling support the upper cam ascender 

. agarnst the knee. From Gibbs and Doll (1969). 

Fig. 57. The JUmar System. 

It is tempting, therefore, to assume 
that the Prusik might have held jf it had 
lweI) fully tigilten[:d on the ralX! befow­
h;md. but It. is vmy d,'u;;tfu!,··;.;1:"t:leriUl'j 

. Pru,ik oi Ltrn:ll lir;:~ c(>:ild 11",;(' \"jith~tL,{},i 

this fnll no matter I'(WJ ti\:}htl'{ it WdS 

pulled. 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 alternate way of orienting the Bachmann A Prusik knot of thicker line would 
knoL havj3 been stronger but not by enough to 
~------______ ._______.___...-'-: load the fixed rope sufficiently to absorb 

A climber soloing up Cave Route on 
Gordale Scar secured himself by hanging 
an 11 mm kernmantel rope down the face 
from two pegs and attaching himself to 
the rops 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 
killt~d .. 

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 
perlon kernmantel line 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 
m<!terial in a Prufik knot of 4mm line and 
known specific heat of nylon or perlon 

: show that failure due to meiting is inevi­
table in such a situation if the climber 
falls only one foot and any slip at all takes 

. place between the Prusik and the standing 

the falling climber's kinetic energy, while 
II the risk of slippin!Land con~eql!ell!_h.e31t­
!-ing-anc(w-eakening of the knot would be 
! increased. . 
I The forces involved in holding a 
. falling climber are likely to. be so large 

that anything in the nature ora weak link 
I 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 Coun5i1· 
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(C) 
Fig. 51. The Texas prusik method. A siLting posiiioR 
is the start of the cycle (A). H provides a convenient. 
rest position. The legs are raised and the lower knot 
is moved up (B). The climber lhen transfers his weight 
to his feet and loOsens his top knoL(C). He'stands up 

(D) 

and pushes the topKnot up (D). He then sits down 
and starts the cycle over at (A). A very long gain per 
cycle can .bc achicved by kicking thc ·Ieg very high 
(Figure 52, wh'ich shows a one-legged Texas prusik). 
The high kick can only be used by strol)g climbers. 



BJ~YOND THE ,.7th TOoTH ­

Into the Twilight Zone with Gibbs Ascenders by Ihn Davison Jr. 

, 	 ... 
The alOOunt of we~ which a Gibbs Ascender cam jaw: can sustain and still 

hold multiple body weights; ia a critical factor in the ascent of long drops and . 
I 	 . 

the assembly of rescue hauling systems. It ia important, ..;that all vertical cavers 
I 	 , If[. . " 

be familiar with this wear-point since Gibbs As cenders"'(Jire becoming increasingly 
. ; ~ . 

popular. 
;: 
" 

In developing and t'esting the Davison System,. individual components are . 	 " 

taken to destruction under actual caving 5ituations .. In this l')lanner'~ I the effects 

upon safety and mobility can be fully analyzed.' The a"~r~e caver' should never 
J' 

e:.:cperiencecompon.ent failure with the System because its approach is very 	 I' .. 
'..

obviou3", and the componfilnt \~17 have been replaced Ions;' before the 'actllru failure 
jLdl.,· ,.

point 	is achieved., ,.!'Ii ,n;!, ; J. 

'fhe follo'l'ling inc:tde~ts. wl.+f:;,'~erve to illustrate the critical importance of 
. , ".,1, , 

the cam jaw wea.:l:\-point on. 7/f6"rope. We were 'working with the ~~e-

lift method of the Davison S~stem and I (180 lbs.) atm:ted up the rope with 

no problems. Approximately ?ifeet from the ~und a second man (175lbs.) 
• t ' 	 \ ' 

.clipped into one of the slingsl;Langing from m;y\leg loops and I cammed up (total
",' I, 	 . 

355 1b8.) an additional 6 feet#-th no prob~~~';A~tbis point,' a third man 

(160 lbs.) clipped into the secohdsling and l:;a.tternpted to cam (total 515 Ibs.) 
" >',,' j " " 

up the rope. My foot cam held 'tvell,. but the ~ee c~ slipped continuously.. ·· 

I could. only raise the three o:r;u.s four feet· ',bef9re the IO,ad tired lI'C"" right' leg 

excessively. At this point, /th~i\hird man brOk,e, awa:y and 1', :was able to continue 
. \" - -	 '. ~ , 

easily up. the fina.l 20 fee~ of ~~e with the',355 'pound load causing NO cam , 

slippage. All this took p],aoe on' marine la¥,ATpldIine in free fallcondi tions. 

Since the knee cam held under 1 and 2 body weights, it w~ p~shed further., 
'. ..... , : ~. - .,,' r ,-:;, ,'. \"'," . ,,' .' . , 

About eo feet after 'the initial slippage:'(5t51bs ..}"during a",ru;.gh'·speed clinb 

under 1 body weight, the knee cam slipped continuously on the JliOuntainln:;r 
.,. ,\,'. 	 ,\ 

Goldline. Just ove;r' 800 feet (750 ft. on Bluewater II.) a:t:ter'theknee Ca!ll 

failure (515 1bs.)t the foot cam slipped continuously on .mountain ie,y Gold1~ne • 
. , ;-,' \;\!!(V'IL !':Id~ ;-t, :-', :' .:. 	 ",,' .' 

lTote that if either one'ofthes~ 'Mms; hfl,Q. ::q~enused as a: stop,ca,n'\,~ a rescue , 
i < ; ;1" '" I \:1 r(i t i , I,': .' '. , ' ,,:' , . ), 

hauling capac!ty, qr as a bel,ay."cam,,,,the"~~sults 'could have ,beene~remel:r 

undesirable, even though they, \~~i~~',~~~~)~\~dY' weight..... l. , 	 ':" , 

".:, ..:'I:I/l~(i~':,',i ,', II':";" 	 " ",'. I 

*The cam jaws referrE;!d',to, j;t).:;lt1US1,e.rt!~le,are't~se m.'ththemo.st,recen1; 


involute pattern (t~othar;~~~ment);:;ks'tyPe has been sold"exclusively 


since about 1972, and is shown in the illustration. r,,' 'I. 


, .:;' 
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OBSERVATIONS, 1 
After failure at 1 body weight, the knee ca."ll jaw show-eda ;'harp channel 

in the 7th tooth (see illustration) f:rom we'ax. The 8th and' 9th Cr.tn jaw teeth 

showed ma.:ny fl3int lineations, with the mold line ridge barely in evidence on the 

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

. \ 

\ 
'. \ 
J 

\ 
.\ 
• 

Tooth designations of the Gibbs Ascender CS9l . 

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, 7th 

tooth, the mold line ridge was alr:iost completely- suppressed; tooth height was 

somewhat reduced ,nth many parallel scratches in evidence~ The 8th tooth was 

polished with some wear of the mold line ridge being obvious and the 9th 

tooth was slightly polished on the mold line ridge only~ 

CONCLUSIONS: 

Gibbs, Ascender cam jaws are readily inspected -- an excellent safety 

feature .. It is advisable that all cam jaws be retired from use on 7/16" rope 

when polishing of the 7th tooth mold .line ridge occurs. 'I'{ear bey-ond this point 

will result in obvious wear of the -bx>ld line ridge of the 7th tooth, rollowed 

by the development or a sheen on the top or the tooth, and finally, the occurrence 

of ver:<J fine, faint, parallel scra~chea 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 teeth,. ~evelopment of a sheen on the 7th tooth will be the first 
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indication of the need to retire the ja"" followei by- scratch development .. 

Cam ja·.\IS should be inspected before use in a, haul Lng systea to make sure that 

the mold line ridge of the 7th tooth is not polis'led and be inspected closely­

during cleanu.p after each trip, especially after :Dolishingof the 6th tooth is 

noticed. The fact that a cam holds your body weight does not automatically 

mean that it can hold a much greater load. 

I 


