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THE NASTY BREAKOVER

by Sam Titthan

Did you ever climb out of 2 pit in 2 minutes and then take 5 more in getting over the
sharp lip at the top where your rope does a 90° turn on you? My two suggestions are these.
In an in-cave drop place a bolt so that it ishigherthan the lip;as much as the space will
allow. {(fig. 1) TFor an outdoor pit use a piece of webbing tied in a prusik kmot or whatever
and attach a carabiner, all of this around a tree, (fig.#2) This will allew for an easy
rappel and prusik without confronting problems associated with sharp break-overs. Physical
effort is reduced and risk is reduced. Some people diaconnect from the rope to cross a lip

then reconnect above the lip.

Depending on the
system in use this
ien't always the
smartest thing to
do. Theae sugges-
tions won't work
in every situation
but then what does? Not thiss
They can only help But this
I hops.

Editor’s Note:

As long as bolts

Not this,
But this

have been brought
up for rig points! Figure # 1
May I strongly sugg- In-Cave Drop
est that if you prefer

polts, and place bolts, please use a strong, reliable, 3/8" eye screw type., Rawl N" studs
rust snd become ioose in their nole and should not be used if found in a cave at a rig point.
Also if you are going to set yourself up as a pit rigger with bolts, know what you are doing,
practice, be able to place a good solid bolt., Don't ever leave a poorly placed bolt at a rig

point. And by the way it is unwise to ever rely on pitons in a limestone cave.

Figure # 2
Open Air Pit

PIT RESCUE

by Bruce W, Smith

There has been a great deal of information written about and taught about first aid. The

Eritish Manual of Javing Technigues, by Cullingford does an excellent job of explaining how to

transport victims through caves and a couple of very elaborate methods of raising a victim
from a pit, but it is here that only a spattering of knowledge is known. All good cavers,
should tote along with thez either in their trunk or back seat, pulleys, webbing and extra
rope, for trat one time when he least »xpects it, a rescue becomes necessary. ko metnod is
easy and all resuire a maximum effort from all rescuers. On several of these raising technl-

ques non stretcn manila rope or Bluewater II or III is advised. The victims injuries should

(4]



Pit Rescue

be carefully considered to determine the degree with which he can help remove himself from
the depths.

The following are raising techniques that have been develoved and passed on by many
people and publications through the years, This should be the most complete collection to
date.

Direct Pull Method

This method is self-explanatory. Unfortunately it take at least four strong rescuers
topside to 1ift a caver from the inner depths. As mentioned by 3am Pitthan, try to elimin-
ate frictional forces that counteract proeress by installing pulleys where the rope must
make sharp beads. All pullers must be securely situated at the top to curtail the possibili=-
ties that one man or several may be pulled into the pit. Alwars employ belays and be sure
that all prozress is captured by a stationary prusik knot or some otner device. This method
can really exhaust rescuers. There is an old formula that was presented at the NS5 Conven=-
tion in Blacdksburg by Wilmer McCavit, Cleveland, Ohio, that tells how to calculate the num-
ber of pullers that are needed for any direct pull rescue.

Humber of Men

Needed to pull = FPit devth in feet + victims weight in pounds
a vietim out 50

For example a 150 pound man being reised from a 150' pit would require six men to do an ade~-
quate job. Each puller should use a 3ibb or a Jumar to help him keep a strong hold upon the

rope.

ift

[

ar

If the cave has a long flat run way leading from its mouth, rescuers may consider using
a car as the main lift apparatus. :gain eliminate as many frictional phantoms as possible.
4 signaling system must be arranged between the driver o¢f the car and the pitmam who controls
the speed of ascent at the rit edge. The rope should be fastened to the frame of the car and
around smoth edges. Never run the rope next to an exhaust pipe. Don't drag the rope across
the ground., Use guy lines from below and again capture cro ress from the pit edge and use
belays., T“his is a dancerous method because the rope may become wedged in a sharp crack and
the cars strength would snap the ropve, causing tre vietim to fall. The method should be one

of the last considered and always use extreme caution,

Confidence Method

Too often a caver just hasn't got the stamina to finisi the climb. The legs seem o0 be
the first to falter, A method that has been proven successful on several occasions I call
the Confidence Method.

A strong experienced caver joins the frigntened exhausted novice from below on the same
rope. Immediately the novice has renewedi confidence because of the warm bocy rnear-oy. If
the rescuer is prusiking using a Texas me:hod, he should face tne climber atove aim and let

the povice use his, the rescuers, lay :s his foot :rusik. If Jumars are being used let tlhe



Pit Rescue

novice use the climbers shoulders for his foot prusik advance. It is amazinsg how strong
someone can et if they have experienced company close by. This method is also a good rescue

for frightened zirls who have ziven up and decided to spend the rest of their life hanging
around.,

Bilgeri

This met:od is harder on the victim than on the rescuers. The person that needs to be
pulled out should nave no more than a broken arm. Two limes run over a frictional force at
the pit. edze and extend to the feet of the victim. His feet should be placed in tight loops
that have been tied at the ends of the running lines. The two lines she:ld also pass through

a chest carabiner to secure the victims balance. Only one man
Reacuer #1

is required to hold exh rope. The victim should call out,
"left" and since he would be facing the wll, the rescuer on Rescuer #2
the right would pull up his line. The victim would ther

raise his right foot and call out, "right". The rescuer on
the left would then pull his line taut and secure it. After

a while a coordination will be established and no verbal sig-
nals should be reguired. Non stretch rope should be used with
drops in excess of 40' because of nylon's stretch factors.

If you haven't used this system during some sort of practice

session it would be unwise to attempt it during an actual res-

cue situation. 3See figure #l.

Pulley Systems
sulley oystems

Figure # 1

Bilgeri
There are several pulley systems that can be arranged g

to afford a mechanical advantage. It must be remembered
that there will be at least a 10% efficiency loss with each
pulley due to friction. Carabiners are even less efficient
than pulleys. Take a hypothetical situation in wniech 200
pounds needs to be lifted and tihree pulleys are incorporated
into a system with a mechanical advantage of four. Theoret=-
Purchase Line ically the purchase line now needs only 50 pounds of pull
A for advancement, But the three pulleys add enough fric-
Fixed tional forces to total 25 pounds or more. Now there needs

point to be 85 vounds of pull on the purchase line to raise the

[l

. . . . 1
1 load. The mechanical zdvantage is now approximzately 23.
| If there is not enough rope to reach the victim, twic

as diagramed in figure #2, incorporate prusik kacts as
shown in figure #3,., Capture progress with prusik cord a4
ard then readjust prusik cord B, along with the entire
pulley system, It becomes necessary for oue person to

Figure # 2
tend to rrusik cord 4 at all times.

Pulley Systems




Pit Rescue

Fixed point

Fixed point Pulley

Capture
FProgrees
Here
oad
Figure # 3 ! ¥

Pulley Systems

Winches

Winches are dangerous. They injure more people than they
help.
crudely put together,

Often times they are of the "homemade'" variety and are
A well designed winch with variable
speed controls and sensing devices could be of value. « wrecw
ker winch or jeep winch would be practical, but one must
Temember that it's human beinss on the endof the cable, not
dead weight., (Let's hope not; If a motorized ascender is
available, use it from above, Fasten it to a tree and apply
about 10 pounds of pressure. {As you know MAD works on the
principle of a windlass) Ailways use safety lines whenever
machinery is involved, It's a good practice to keep rescue
operations as simple as possible in frantic situations where
thinking isn't clear as it should be and time is a major im-

portance factor.

Prestovert

The prestovert method, for lack of a better name, if set
up correctly can be highly efficient. Secure a pulley at the
edge of the drop, Run the main rope through it and secure a
prusik cord to the rope about 30! away and tie the cord around
a tree, Make the distance between the prusik knot and the trse
Faaten a similar set up between tae
pulley and the edge of the drop. Manila or a low stretch rope
To 1ift the vietim, just push sideways on the
rope between the pulley and the first prusik knot. Another
person will have to tend to the prusik knot at the edge to

Each hoist under ideal conditions can

as spall as possible.

must be used,

capture the pro ress.

advance the victim 30% of the distance between the two trees,

Counter Weight

The Counterlwoi;ht

4
re
method is one of the ;7// *§§>\
z
sasiest and most e \*§§\
. . Fit Edge Pulley e Ry
efficient ways of rai- ) 4 \§§\\
sing a person from the Prusik ;;0/ \\\\\
A knot ; Frusik
depths, T d . 7
epths he metho A;/ Push \Qi\\xnot‘
essentially involves L 1L \*§§ {
the weight of one : x o

¢climber lifting tie

;I

weight of a second, (f
The only draw back - here

is tkat ope rerson

5

Capture progress

Figure 4
PRESTOVER?



Pit Reacue

) must prusik the drop
gLFix.d Pulley  twice. For a physicaliy
fit caver this should be

Fixed Pulley

lst man
rigged no problem. It takes at

for prusik 3vd man
% 3rd man leaat three people to

—_—

perform this operation.
There should be available

|

at lsast 3 lengths of

————
Norem,

Vietinm L - — rope equal the height of

l; the drop. One of the
rescueru.acta as a

| counter weizht, The

’ second rescuer controls
f a guy line from the first

rescuer and the bottom
and the third man controls

f ‘ a belay line from the

{ victim to the top. If

: lst man . .

i Victim in a the victim's weight dif-
harness, litter fers from the first res-

% or otherwise 2ad man cuers weight by less tuan

2nd man [
4___/" 40 pounds there will be
Figure # 5 no movement up or down
COUNTER WEIGHT by either person. 1lais

is where the other res-
cuers come intoe play. It takes only a small pull to offset this balance and start the two
weighta moving. The first rescuer should be attached to the rope by prusik cords so that he
can ascend the rope a few feet to overcome the stretch of the rope. Because of rope stretch
the rescuer will land on the bottom before the vietim arrives at the top. If he prusiks the
correct distance then both men will arrive at their destinations at the same time. 3e sure
that the main line between the two weights is anchored at the top somehow before the victim's
weight is removed from the rope. The whole process can take place in only a few mirutes for
a 20C foot drop. If the first rescuer desires and apeed is not important, he can drep just
below the bulley and prusik. Ifall goes well, hewill remain astationary and the victim will
rise. Draided rope should be used with this type of rescue to aveid any tansling of double
or trirle lines,
References: it Rescue

Adamson, Stan. Jave Rescue Technique, 19565 Speleo Digest, which was repriuted <rem the
Guacharo.

Cullingford, Cecil (Zditer). Manual of caving Technigues., Garden City Fress: London. 1969.

EXPOSURE

by Bruce W, Smith

One of the primary dangers of it caving is the threat of exposure. If a person's body

temperature drops due to cave water saturation or prolonged reriods of inactivity in <old



Exposure

bumid surroundings, he is probably suffering from a primary condition called exposure. Ex-
rosure becomes hypothermia in its advanced conditions. Desth occurs when the body temper-
ature drops between 80° and 75°F. Exposure or hypothermia aggravated by cold water, wind and
exhaustion is the #1 killer of outdoor recreationists,

The body gives off several signals during times of heat loss. Among these are: Un-
reasonable behavior, tiredness, foaming at the mouth, complaints of cold, numbness, a slow
pulse, tripping, muscular rigidity, unclear thinking, abnormal vision, unclear speech, shive
ering, irregular heart beat, cramps, pale skin coler, irregular bursts of energy and colerfus
language.

There are several simple ways of aveoiding the exposure phantom.

l. Always avoid getting wet.

2o Never, prusik or rappel in or througl a water fall unless properly clothed.
3. Try to wear waterproof clothipg when it is known water is unavoidable.

L. Every caver should be highly experienced in a wet vertical cave.

5. A fast prusik rate is necessary for wet vertical caves.

6. ilways have the fastest prusikers ascend first. This will afford minimum exposure time
for the inactive cavers below. Contrary to the Hell theory caves are colder the farther
down an explorer goes. Cold air is heavier and sinks to the lower portions of caves.,

7+ While one man is prusiking on the rope, have the next man all ready hooked up--ready for
ascent. This is a good practice and a good timesaver. It should be mentioned though

that the man below should never stand below the climber while rigging.
8. Explore wet protions of a cave last if possible,
9. 4 set of dry c¢lotnhes in plastic bags could be the key to warmth.

10, Wear gloves only when necessary, avoid wearing wet ~loves. A tremendous amount of the
bodies warmth escapes throuzh a persons hands, head and feet, If any of the three are
kept unprotected or get wet the body will loose heat much faster.

1ll. Try to do a thorough job of exploration in a short period of time.
12. Xeep a good pace during traverse,

13. Don't sit in cold, wet places to rest,

lhs Use multiple rope rigzings whenever possible.

15. 1f there is a large number of cavers and several pits, stagser ascending groups on the
way out. Pairs of cuers should surmount each pit without waiting for the cavers benind,
This will minimize waiting time and the possibility of exposure.

i6. Eat a good meal before the trip and eat while inside the cave.

17. If any symptoms of exposure are noticeable on any member of the group, ask what he thinks
agout his condition, if he feels tzat exposure may be present, get out! One exzosure
death resulted only one nour after the situation had given call for alarm.

References: Zxcosgure

By dature's R.les : From the Association Sterling Film Libraries, Frinted and pulished for
the National rark Systems br Safeco Insurance Co., 1974

Knight, Jace: Exposure, A Serious Caving Hazard, Speleo Digest. 1965

THE RELIEF STRAP

by Bruce W. Smith

The relief strap was developed by Delbert Province, tried and tested by Eyle Isenhart

and passed on to me the =2ditor to write about.
Too often a caver has had to sit in a seat harness for an extended period of time--over

5 minutes. If the seat harness is on as tight as it should be 10 times out of 10 your cir-

7



Relief Strap

culation will be cut off, vour legs will ache, cramp
and eventually go to sleep. This simple little device
will prevent all of this, It is made of a lizht
material such as %" webbing. S5ix to eight feet is
plenty, three stitchings or knots are necessary., (Fiz.
#1) Place the top loop in the seat harmess and when
the time comes when you must get relief from the cut-
ting of your harness, just stick your feet in the :Iwo

loops and raise yourself a few inches--instant relief,

Don't wait for your legs to go to sleep or you won't

Figure # 1
& be able to raise yourself. 3See Figure z2. The len=~
The Relief ) e . . :
Strap gths of the strarps are critical. Tley must be tight

when your knees are bent as shown in the drawing.

EVOLUTION OF A CHEST BLOCK

By Jim Goasett

The first time I saw or used a mechanical device to hold the up-

per portions of the btody in c¢lose proximity to a rope was during my Figure # 2
early vears with the N3S. A caraoniner attached to the chest with a Relief Just by
rore sling was sometimes us ed on prusik climbs and with guide lines Standicg up.
on lorng drops. This was a satisfactory solution in theose days when the prusik techniques

did not permit climbs fast enough to generate significant heat of friction.

With the advent of mechanical ascenders such as Jumars, the carabiner became less desir-
able due to friction. Several types of chest blocks contalning bearings were developed to
overcome the friction. My first look at these devices was at the 1367 NS5 Convention in
Alabama. The ides was excellent but I was appalled at the
poor safety/convenience asvects of the devices. With most
climbing rigs, the chest block 1s a vital link for safety.

I went home determined to make a safety first ches?t

blo¢ck. The first attemvt was a mackined aluminum device
that locked like the figure on the right. It seemed safe

enough but the friction was terrific and the wing nuts

caused interference when going over a ledre,
The second atteampt was better and looked like the
figure on the left.

Safety, friction and convenience was excellent
but the nylon deformed. This was replaced with ﬁ”
I.D. x %' 0.T. ball Searing. This worked will tut

the bearinzs were instrument grace and expensive.

Later =models used %” bearings which can be fourd iz
profusion ir surylus -Sovernment eguirment,

Csing sealed bearings I hrve not had any problems with dirt in the tearings; out I live
in California and don't zet in the mud caves very often. A\ gZood comgromise would be Lo aake

a steel ring with a nylon insert.



Gaossett Box

Bevel edges for bearing clearance My climbing tecimique

éf:i?er this bushing,
le 10[C] Icjof L-\f—Adel Ball-Loc pin

is peculiar to most. I

ZBLC4 B 20 run each Jumar line

Lolol 10101 through a separate com-
partment on the chest

i n ]
2 é block with both Jumars
above the block. It is

" Ibx g" OD Bearings 606LT6 Aluminumr
not necessary or desirable

RET

to run the climbing rope
through the block. It i=s

@ perfectly safe. Either
Jumar rig can break ahd

body is held secursly to

the rope by the remaining

rig.

-4

H
[y

I have just recently discovered that my balance is just as good if I position the chest
block about four inches above the waist line as it is higher on the c¢hest., This is a great
advantage with my climbing technique because I can get a longer bite or operate with lesa
arm fatigue,

I purposely published this design irn the Limestone Ledger scon after conception so0 that
a patent would not be valid. Anyone is invited to manufacture or improve on the device,

I would also like to see other cavers take a closer lock at the technique of using
both Jumars above the block. It offers more advantages in transferring to different ropes,
speed of tying onto a line, going over knots or over ledges.

Editor's Noter The system of c¢limbing that you describe I have long, known as the Jumar
Method. It is described in instructions that come with the Jumars and I have seen it pub-
lished and talked about in many cavers publications. The Jumar method has been around a lot
longer than the Mitchell System.

SWING OPEN CAM

by Bruce W, Smith

Your carbide lamp is flickering and the icy spray of the waterfall next to you is ag=

gravating your obvious case of exposure, This will be the final pitch if you could only get

rigged up. You are s0 cold that your hands are shivering wildly. You would have been climb~
ing already if you could only get the cotton pickin! pin in the cam ascender hole.....1

You've fina’ly firnished the 180' climb and begin unrigging your cams from the rope.
Tired and fatigued you pull the pin--"the shell...... Someone grab the seeesees” ClaNgeecones
Ching.......2

You're at least 300' up tae lower face of Stone Mountain and you are still in the free.
You've worked you camspretty hard, but unbeknown to you, you had failed earlier to push your
quick release pin all the way in or one ascender and the wire has come loose rrom another
and two out of your three pins nave worked themseives loose. Ailmast as if they were
directed with a muscians baton, the pins drop and the shells seem to float througn the tree

tops while you hang from your sktoulder cam....3

?



Swing Open Cam

The hinge pin is 3" long and fits
inside the entire length of the roll

1/16" Type 304
Stainless Steel £
Shells

7

Figure # 1

Swing Open Cam with Spring
Loaded locking Pin and Roller.
Hinged side

1/8" 5. steel rod bent from
one piece about 7" long.

1/4" Stainless tubing.
easily.
on the shell,

Figure # 3
The Lock in Open Position

Coil spring in relaxed position

1/4" stainless tubing about
1" long, silvered soldered
to 1/8" rod and slides

inside the roll on the shell

Small piece of 1/4" round stock
silver soldered on shell for
the rod stop in the open position

All rolls ... the shell are
either heliarc welded or
silver soldered.

Figure # 2

Swing Open Cam With Spring

The Cam is
bevelled
enabling it
to slide
into the
ahell\

Overall Dimensiona
4n x 1 3/4v

Loaded Locking Pin and_Roller.
Locking side=-=-open position ~

Rod slidea through
Must be silver soldered to the roll

The Bolt head of the Pivot Pin

Figure # 4

The Lock in closed Fosition

I'm sure most
cavers have there own
special incident that
they can relate to the
previous mishaps, all
could have potentially
kiiled someone if they
occurred under differ-
ent c¢conditions. an
improvenent wes inev-
itable.

Jelbert »rovince
went to werk in 1672
and the first Swing
Open Cams were manu-
factured. The obvious
advantage of the Swing
Open Cam is that there
are no rieces to lose
ro strings to cut or
breakK, ne pins o line
up on noles, and
tnere's no way any-

thing can work loose.

10



- .~z Open Cam

All the models made so far have been of
Top of the

quick re-
leage rod

stainless steel (type 304) construction
and zre extremely sturdy, Please see
Pivot pin is figures #1 and #2 for views of the two
::1:;§ ;:i;:r;:n sides, Figure #5 gives a top view while
figure #3 and #4 show the guick release
locking rod.

Bevelled corner Although the manufacturing of these

on the cam units would be somewhat costly (about 10
manhours each) they nave proven their

1/4" stainless worth over and over again. They have been

tubing, silvered Cam shown in tested and used extensively at Ellison's,
::ig;red to the vertical position Fern, Whiteside, Mystery Hole and many
. others. As it seems to go with the
Figure # S g

Province~Isenhart tradition=-flawless oper=-
Top View: Actual Size ation everytime, The unit weighs about
1% times as much as a commercial Gibb's ascender and is extremely sturdy. Even if the cam
is left unlocked by accident the cam must be positioned until it is almost parallel with the
shell before it will open., This is an added safety factor (another Province-Issnhart tradi-
tion, safety) Eravo and congratulations from the editor. The only problem that iies before
us now is the development of the method of inexpeneive maas production. It does appear to
be the cam of the future,

lSwago Pit, W. Va. Jan. 1972 during high water. A caver had to rappel the drop
to put the ascenders on for the exposed caver,

ZHellholn Cave, W, Va., Caes Cave, W.Va, and many others.

3Stone Mt. Georgia. Jume 1971, The climber pulled the only piece of eguipment he
had out of his pocket, a heibler and prusiked down 300 feet,

we Stand Corrscted

In the first issue of the Nylonm Highway, it has been pointed out

to me by Faul Dumcan of Corpus Christi, Texas, that the illustra-
tions referring to the Texas prusik System were not depicted cor=-
rectly and in the future I shall try to illustrate all systems as
accurately as possible., ZThe Texas System drawn on page 26 of

NH No. 1 failed to show the chicken loop, the climbers helmet and
the connecting safety strap between the foot Jumar and the seat
barness. See the figure to the right.

Fact of Specisl Interest: According to Governmental Statistics
among the cguses of accidental death in our country only motor
Vehicle accidents rank higher than falls. As vertical cavers we
should take careful noteof this vital statiatic,.
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THE DAVISON SYSTEM

by Don Davison Jr.

The following designs comprise the Davison System. It was developed to provide a cam
barness and a cam foot rig which would be sewn and yet adjustable to fit the majority of
eavers in a precise fashion. (4 desirable feature in certain rescue and training gituationsJd
In addition, the system is comstructed so that all the cams ride in their proper orientation
on the rig, with no design induced torques being developed when the cams are placed on the
rops. There is no slop in any cam attachment; thus each upward motioa is totally recovered.
There are no small parts which may be lost; for, as used on a drop, the System consiasts
of only two piecea, the harness and the foot rig. Yet, the components of the harness are
easily disassembled for use as stop cams or handholds for hauling (especially useful in
rescue and mud conditions). The harness can be worn in comfort for lomg periods of time

and while climbing, ¢rawling, chimneying, or walking.

Construction

The System in constructed as & separate parts: l. foot rig, 2. right harness, 3.front
strap, 4. left harness (and back strap). 5. shoulder strapy 6. knee assembly, The mat-
erials used are: 2" nyloa webbing, 1" tubular anylon webbing,i%' tubular nylon webbing,
Paragear No. 339 buckles, Paragear No. 219 baby D-rings, 2" harness rings, 1" harness rings,
700 pound test braided nylon cord, ﬁ" shock cord, Gibbs Ascenders, Bonatti steel locking
carabiner, Paragear No. 1029, 50 1b, test, white No, & nyleon cord No., 415. This heavy
duty nylon should be impregnated with beeswax before sewing.

Foot Rig

The design of the foot rig is presented in figure 1. The 2 pieces of ;' webbing are
each 3%" long. Also note that 2 rings are placed in the loop where a single 1" harness riag
is pictured,

Right Barness, Front Strap, lLeft Harness and Back Strap

The plans for the right harness and fromt strap are detailed in figure 2, while those
for the left barness and vack strap are shown in figure 3, Note the two baby D-rings on the
back strap.

An 18" piece of 2" webbing should be sewn loosely (8o as not to reduce the size of the
leg loop) on the outside of each leg loop, to atiffen it and prevent bunching. The webbing
should be placed around the inside leg, beginnimg at the frontstitching junction and contin-
uing until the webbing is exhausted. Stitching is done in separate rows, about 2" apart,

running across the webbing.

Shoulder Strap

Q
The plans for the shoulder strap are given in figure 4. The piece °fjg' webbing is
5,7" long and the piece of 1" webbing is 5¥" in length. A baby D-ring should be placed on
the %f webbing loop along with the cam jaw. The ring should be to the right of the cam jaw

when the jaw points away from you, or behind the cam jaw as pictured in the lower illustratior
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Davison System
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Figure #1. Foot rig of the Davison
System. INote that the cam iaw has
been removed in the illustration
Alse, two ripgs should
webbing
where a single 1" harness ring is
indicated. Drafted to scale.

in figure 4. The shock cord of the
knee assembly will pass through the
D=ring when the harness is fully
asgembled,

Knee Assembly

The foot portion of the knee
assembly is illustrated in figure 5,
The %g webbing passes across the
front of the left foot and through
the D-ring on the other side of the
foot, around the Achilles tendon,
and is fastened into the double D«
The double overhand knot

rings.

Figure 2.
Rizht harness
and front
strap of the
Davison ¥stem.
Drafted to
sScale,

o

1 /t.5

74 L7,
1205049

b
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7
12.8"

prevents direct tension from being ap-
Plied to the stitching above the knot.
When the sides of the foot loop are laid
{lat against each other, the distance be-
tween the bottom of the loop and the cam

jaw should measure 20%,



Davison System

Figure 3, Left
Harness and back
sirap of the
Davison System.
Note the two baby
D-rings on the
back strap.
Drafted to scale.

ot 27 o8’

To attack the shock cord to the cam shell, first tie a double overband knot in the
shoak cord, leaving a =mall loop (overhand knot en a bight), Drill a 4t hole, gn bdelow
and slightly forward of the hole in the cam shell directly oppesite the rivet holding the
quick release pin. After rounding the edge of the hole off with steel wool, pass 700
pound teet nylon cord through the holes so that both ends are outaide the cam shell. One
end of the cord is passed through the loop in the shock sord, twice, and after the slack is
taken out, the twe ends of the nylon cord are tied together with a surgeon's knot. After
the excess cord is removed, the loose ends are melted into the knot. This knot and the koot
in the shock cord are finally covered with ducting tape to protect them from abrasion. After

” J 4 LA ' 4
12.6 1 ss” wiesh 12" 6.8 |

Figure 4, Shoulder strap of the Daviaen System., The cam jaw and baby Dering (see text) have
been removed from the upper illustration. Upper illustration drafted to scale. ILow at
full scale. .
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Davison System

Figure 5. Foot
portion of the
knee assembly

in the Davison
System. Not draft-
ed to scale,

the connection has been made, there should be 4% feet between the cam shell and the end of
the unstretched ahock cord.

In certain mud conditionas (e.g. Spence Cave, Virginia) the knee cam is difficult tc
break, In these situations, the shock cord attachment illustrated in figure 6B should be
made. Some individuals rig the shock cord as in Figure GA, which method should never be
used, In 6A the shock cord eaily breaks the knee cam loose but since it has an equal lever
arm with the webbing, the cam will not grab easily. In 6B though, the shock cord will still
break the cam jaw but the webbing maintains a superior mechanical advantage because it has
& longer lever arm. This enbances the ability of the cam to grab,

Stitching = All stitching in the System is donme with Paragear 50 lb. test Nylom Cord. This
is heavy duty parachute tacking nylon, Sew the harness well; it is designed to hold very

A large loads. The double webbing, passing
8 through the eyes of the shoulder cam and
foot cam jaws, was placed so that at no
~ . times would the stitching itself come
:: :: urder direct tension. Stitching is only
:: Ny avzat to hold two pieces of cloth in conw
i I tact, with the friction of the cloth main-
:E :: taining the configuration, Stitching is
o~ N designed to undergo shear not direct temsiorz
:E > Stitching should be tied into itself

80 that ounly loops are left in the finished
System. The knot which is employed is a

4

surgecn's knot with the loose ends melted
in%to it. The knot zhould be tied between
the two pieces of webbing so0 that it is

6 N protected from abrasion. Always have at
Figure 6, Knee caa - shock cord attachment . .

in knee assembly of the Davison System for least 2 or 3 loops of stitching at each
use in heavy, adhesive mud (6B) and sxample sewn point. Thus, if one loop is broken

of in
an incorrect method (64) by wear, rock cut, etc., the other loops
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Davison System

2ay still remain continuous and dodpetent, The stitching should be done with a sewing awl or
a sewing nachine, because this type of stitch will mot pull out traumatically if the loop
is broken,

Qibbg _Asgender Modification

There are several modifications to tho Ascenders whioh are desirable, The inside of the
eYe of emoh oam jaw should be smoothed with fine ateel wool, This reduces the wear om the
webbing whioh passes through the eye. (As the jaws are used, they will become very highly
polisbed and be more valuable than new cam jaws.) The quiak relesse pins should be affixed
to the oam jaws on specific sides., IZ the Amcender shell opening is pointing away from the
reader, thess are: shoulder oam=~left side; knee cam--right sidej foot cam~-left side. The
hole in the cam jaw, through which the pin paemes, should be reamed with a large diamster
drill, but only on the side from which b nin will be inserted, The reaming facilitates
thy asoembly of the cam, expecially in mud or darkness. The same reaming may alaoo ba car-
risd out on the eem shells to a: very sahallow dapth.

All cam shells are attashed to thelr rrspective cam jaws with 700 # test nylon cord.
The cord is passed through the hole in the cam mhall opposite the attachment rivet of the
quick release pia.(requires that a second hnle be drilled in the shell of the knee cam 3/3"
below the first). An overhand kaot is tied on the outside of the cem shell, The portion of
the cord inside the shell is passed through the eye of the cam jaw and tied with & double
overhand knot,

The teeth of the foot oanm jaw are ground out from the thick portion of the jaw to the
first tooth which 4is into the rope under full load. The teeth are removed, using a rat tail
file and steel wool, to produce a smooth pelished channel whose crosa section mimigs the
curvature of 7/16" rope (or the teeth may be tuotally removed with a flat file). This allows
the foot cam to break easily, permitiing the rope to be dropped very scot after starting to
asgend. Channelling the cam Jaw alao enahles one to back dewn easily without having to ume
hands on the foot ¢am, The chamnel produced will resemble that produced in the knee cam jaw
by long periods of wear.

PRINCIPLEE
Shasnelling Theory

Az the rope is compressed by the cam jaw, it becomes ellipscidal in croas section, with
presaure being applied by a few cam jaw teeth. As the pressure is released, the rope re-
bounds to a leas ecoentrioc ellipsoidal oroes soction and applies force to the tooth imme-~
diatsly above the uppermost tooth which s engeged under full losd. This causes difficulty
in bresking. By chanaelling the oam jaw, a grab or break situation is oreated. The rebound-
iag rope contacts no part of the cas Jaw except smcoth metal. When starting to climb or
backing down, the foot should be held ¢lose to the rope and the lower leg should ride paral-
lel to the rope to further enhance the breaking action by minimizing shell-rope fristion.

Shook Cord

Shogk oord is used in the knee masembly for asafety., The following test has been con=
duoted many times on 3/16" and 1/4" shock cord. A 22 pound weight is hung from a ahort piecs
of shock oord, thus putting it at extreme elongation, A ragor-sbarp knife is then drawn ac~
ross the Jhoek cord until something happens. The firet cut will cause the weight to drop
several inches and cause the rubber core to fail completely. The secdond random cut will
> cause the weight teo drop a small amount. The third random ocut will cause the weight to oraah
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Daviscn System

to the floor as the sheath fails. Thus even under excessive tension, no single cut, likely
to oceur in a cave, will cause the cord to fail., This is reassuring to know with the shock
cord aimed towards the vicinity of your right eye! The durability of the shock cord allows
flaws, caused by wear, to be easily and safely detected,

Many individuals preach the use of surgical rubber tubing. Try the 22 pound test with
rubber tubing and you won't use it on your caving rig. These individuals generally say that
shock cord has insufficient stretch to be effective. A 12" piece of 3/16" shock cord will
stretch to 22%" but a 12" piece of 1/4'" cord will stretch to 29%", an elongation of almost
150%. Using the Davison System (not a Tacing rig) I have run 100 feet in 48 seconds using
3/16" shock cord, so I can't see what advantage there is ip using surgical tubing. Your eye?
Quick Release Pins

e r—

Quick release pins are used on all cams. They cannct pull out because the gimultaneous
application of two forces in vectorially opposite directions is required to disengage the
Pin. They are abamclutely safe, Also, ths quick release pins are easier to use than standard
pins, especially in mud and while switching over on a rope. Them is no cotter pin wire to
break off and lose, with gquick release pins. If a pin jams open in gritty mud, just press
the plunger a few times or in rare cases amash it against the cam shell. When a pin ia ine-
serted into the jaw and shell, alwaya check it by attempting to remove it without pushing on
the plunger. The pins ghould de cleaned and worked after drying, following each muddy cave.

USING THE DAVISON SYSTEM

Foot Rig

The foot rig is designed to be worn on the right foot. The foot is oriented witk the
toe to the right in the left illustration of figure #1, when putting the foot rig on, The
buckle is on the cutside of the foot with the 2¢ webbing being passed under the arch, fast-

ened to the buckle, and tightened very esnuggly. Stepping on & rock with the instep of the
foot facilitates the tightening of the 2n webbing, in mud conditions. The 1" webbing passes
around the Achilles tendon and is aecured om the double baraess rings. The rig may be worn
on the left foot, but the 1" webbing cannct be employed. It should be tucked under the 2%
webbing., The cam rides above the foot, thus the load is directly down with no uncomfortable
torqye being applied to the foot. Note that t-ere 13 0o slop in the movement of the cam Jaw.

Harness, Knee Assembly

The barness is worn as shown in tigure 7. The harness is placed on the body snuggly and
adjusted for comfort and fit, The shock cord of the knee assembly is passed through the baby
D-ring on the shoulder and those on the back strap. It is then tied to the lowermost ring
with a half hitch with the end fed back to form a bow., This allows the tension in the shock
cord to be varied easily.

Because the harness fits snuggly and cleaaly, it may be worn while doing nomvertical
caving, except extremely tight crawls. Thus it is especially useful in long multiple drop
caves. Crawls such as the Misery in Ellison's Cave, Georgim are easily negotiated while
wearing the harness. The harness has beean worna continuously for over 9 hours with ne
discomfort in spite of belly crawls, chimneys, and over 600 feat of vertical work. For non-
vertical caving, the knee assembly is removed or passed across the chest around the back, and
secured to the 1" webbing loop at the right harness stitching junction.

To rappel, clip a locking carabiner into you rappel device and clip it into the Bonmatti

carabiner, To carry equipment when descending, clip the equipment into a leg loop with a
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Figure 7., How to wear
B the narness and knee

assembly in the Davison
b System, front view (74}

and back view (7B). 3S=
Shoulder Strap. Ki=Knee
assembly. ¥FS=front
strap. GEC Bonatti
carabiner. RHzAight
harness. _H=Left Har-
ness, DBS=Back Strape
Note patterns on the
harness straps, added
for clarity, Not draf-
ted to scale,

kA

LH

carabiner. The load will ride directly below the rappelling device and not unbalance the
person rappelling or block his vision. I have rappelled in comfort with over 55 pounds
hanging from the harness. To ascend with lizht loads, ¢lip them into the lower portion

of the 2" harness rings with a carabiner. TFor heavy loads, ¢lip in as if rappelling. I have
brought 60 lbs. up an 85 foot drop in comfort, this way, On another occassion, I ascended
125 feet with 125 pounds hanging from the harness, It was uncomforiable and slow but the
load arrived at the top of the drop!

The knee assembly is easily removed from the harness for use as a stop cam with auto=-
matic return. Just clip the foot loop into a carabiner and clip into an enchor., Ther tie
the shock cord under temsiom to a rock or pack towards the drop from the anchor. The shock
cord will allow the cam to drop into the’line of pull when hauling and jump into an anchoring
configuration when the tension of hauling is released. The knee assembly may also be used
as a hauling cam with automatic return, in an analogous manner. The shoulder strap and foot
rig are also easily used as stop or hauling cams but without the automatic return feature.
Thus three highly adartable cams are available for use in any hauling situation.

General Use and Advantages

The Gibbs Ascender is the strongest most positive way to ascend over all tvpes of 7/16"
or slightly smaller rope without damaging it., The Ascender works on manila, nylor, or steel
rope under any conditionm: ice, mud, water, grease, etc. It never slips or has to be
thumbed open or closed in mud conditions. You can't accidently take a Gibbs off of the rope.

with the Davi:on System and similar rigs, ome always has 3 SOLID points of contact with
the rope, even when crossing a lip. {(You are not in danger of falling, because you came out
of your box.) You can pass out at any time with the System and hang by your seat, not oy
your chest, At breakovers, you can easily get away from the rope by slipping the shoulder
strap off, The harness is going to stay om your btody, even while lean-ng out, until you
undo the buckles or rings. One doesn't need to worry about freezing his hands off{ at a cold
entrance or about {reezing his hands to the metal Decause 2e isn't wearing gloves. although

bands are usually used above the top ascender, you can nave your nands free at all times to
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do what you will and still ascend steadily. You can always used your hands to push away from
a wall or away from a breakover. Using the .Syatem, we can cross breakovers in tandem as the
top man (something that cams are not supposed to be able to accomplish, according to popular
folk legend). When in tandem, one man moves while the other reats.

On a free ascent, the shoulder cam should ride tight at the shoulder. For ascent
againast the wall, loosen the shoulder strap at the back strap buckle. Do not tizhten the
front strap excessively, as this will cause discomfort at the shoulder and isnot needed. To
ascend a slope, slip the shoulder strap off, grab the shoulder strap immediately behind the
agcender, and draw the shock cord taut. Then, move the shoulder Ascender and knee Ascender
up as one unit, as you walk up the slope.

There are several rest positions with the System. One can rest: in a sitting position
with bent legs forming a soclid table on whioh te resarbide, take notes, eat lunch, etc.j
sitting with legs extended, or standing vertically with some of the welght being held by the
shoulder cam,. In addition to its other uses, the harness may be used asa rock climbing
harness, and when used with the shoulder strap and front strap, may be attached to a rope
to give an sasily adjusted belay at the edge of a drop or a convenient self belay while
ladder climbing. When using the System, wear will first be noted at the lower edge of the
shoulder cam, which 18 the first portion of the System to wear ocut.

In conclusion, the Davison System grew up in the tight drops and mud of Spence Cave
and Virginia vertical caving. It has seen total immersion in waterfalls and deep free fall
drops. It has withstood extra ordinary loads and the punishment of crawls and chimneya.

It is adjustable, safe, and essily disaggregated into components useful for hauling or rescus.
What more can you ask of a vertical caving rig?

THE PYGMY PRUSIK SYSTEM

by Bruoe W, Saith

The Pygmy system is basically an augmentation of the Mitchell
system and utilizes some of the {ine pointa of both Jumar ascenders as
well as Gibbs ascenders., The Pygmy aystem cen be rigged with Mitchell
system equipment only needing an additioanal shoulder cam and harness.

Looking objectively, there seems to be two basio drawbaocks to the
Mitchell system. The upper Jusmar arm teads to get tired on long dropa
Bill Cuddington developed the "Cuddington Switoh" whereby the clinmber's
hands merely exchange Jumars without hesitation during a sycle and thuas
relieving the strain on the upper arm. The other point, centers arocund
the aascender box. The box does not position the oclimber at the maximum
vertical atance., Therefore the box could be replaced with a shoulder
@ibba, thus allowing the climber to hang as verticslly as possible.
Using a shoulder Gibb allows enough room belew the Gibbs for both as-
cending Jumars. This brings the upper hand down to a more comfortable
pesition. The system is not a swif? systed as with the Floating Can
system, but is basically designed for leng tirescms drops where energy
gust be conserved. The author has found that to adjust his own Mitehell
gystex Jumar strapa Yo Pygmy lengths he need only wrap the short Jumar
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Pygmy Prusik System

cord three times within a carabiner and the long cord eight times in another, This may vary
conciderably depending on the climber's height. 1In fact very tall climbers may have o use
two carabiners on the long cord to shorten it enough. My tests with this system are limited.
A little more than 1000 feet to be exact. But throughout its entire trial period it did
what it was designed to do, did it eafely and quickly.

Be sure to include the strap from the lower Jumar to the seat Harness and chicken loops.

Neither are shown in the drawing on the previous page.

RIGGING THE FOOT CAM

by Vern Smith

Upon finding the usual way of rigging the Gibbs ascender to the foot with a length of webbing
unsatisfactory, I began looking for another method of rigging it. The way it is mostly rig-
ged is by tying the ascender to a piece of webbing and then wrapping and tying it to the foot,
The result is to find, when on the rope, the rigging has lcosened considerably and ia riding
somewhers around the center of the top part of the arch of the Zoot. Thie loses about five
inches per step and fsels just plain sloppy. The method described below will provide a way
of rigging the ascender solidly to the boot in a poaition it will stay in no matter how much
you climb on it, The materials needed for this system can be found in any vertical cavers
pack - about six feet of 1 inch tubular webbing, 1 standard oval carabiner, and 1 brake bar.

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

2. Place a carabiner in the loop of webbing. The distance bet-
ween the knot and the carabiner (points A & B) is important.
It should be long enough to just fit under the sole on the
. instep of your boot,

3, Now add the ascender and brake bar as shown. Be sure the
brake bar opens away from the boot.

4, Place this assembly under the instep of your boot with the
¥not on the outside. Take one end of the webbing and bring
it over the top of the foot and around the brake bar.

Se Bring that end back around the side of your foot and croas
the other end over the opposite side of the foot., Draw this
up as tight as you can get it,

6. To finish the rigging off, I tie a kmot in the back then one
in the front.
You may have to retie the loop in the webbing (step #1) if the leng-
th under the instep becomes to long when the knot tightens for the

first time. It is important that the knot be right on the side of
the sole of your boot. I have been using this for quite some time
and found it to work very well with no problems. It may be used with any Gibbs ropewalker
or floating cam system,
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HOW TO RIG A VERTICAL PITCH

by Eyle Isenhart

The purvose of this article is to assist you in determining the best way to rig a rope
when doing a vertical drop. The utmost consideration must always be safety. It doesn't
matier what kind of drop you make if You don't live to tell about it,

When faced with a pitch, teo often people tie the rope around the closest object and,
without real thought, throw the rope over the adge and start rappeling. They give no con-
sideration to the careful seiection of the tie-off point, proper rope padding, or numerous
other variables that can mearn the difference between an enjoyable trip and tragedy. The
proper rigging of a vertical drop requires time and careful attention to small detail.

While many factors will vary from place to place some items that skould always be considered
are listed below,

Tyves of Rigging Points

These fall into two general classifications, natural and man-made, In most cases nat-
ural anchors are more secure than pitons, chocks, pins or bolts. One should always mske it
a practice to use at least two man-made anchors to ¢arry the load and never rappel or climb
on a rope secured by only one bolt or pitom. The use of bolts smaller than 3/8" x 2" ghould
be avoided as well as the indiscriminate placing of hardware in caves.

Selecting the Rigring Point

Having determined the types of rig points available it is time to start selecting the one
to be used. First vou should eliminate the unsatisfactory ones. When using natural anchors
above ground, try not to use small trees growing at the edge of the pitch. Alsoswoid old
wooden fence posts, dead trees (it is sometimes hard to tell in winter), and loose rocka.
Always be careful net to stretch a rope across natural animal paths that usually exist
around pit edges, There have been several recorded incidents of rodents or other furry
little animals that take cffense at there natural thourough fare being blocked by somes
aylon intruder and chew it out of the way. When using natural anchors below ground try
to avoid small formations, loose rocks, and wooden objects whether washed in o placed earlier.
When using man-made anchors be sure they are not seriously rusted and that they are absclutely
solid. After this elimination process you should decide which of the rexaining peints to use.
Now you must consider such things as the amount of loose debris in the area of the rope,
(especially when rigginz a virgin interior drop), the precence of water, the difficulty of
getting over the lip at the top, and pnumerous other variables such as mud and whether the
drop is free or against the wsll. You usually carnot have all the desirable qualities in a
drop and must sacrifice the less important ones for safety's sake,

Tieing off the Rove

when tieins off the rope it is always best not to load the kmot directly. The ideal
situation is to have two large trees or round rocks near the drop: tie the rope around the
object fartber from the pitch, then take at least two turns around the close one and place
the rope over the edge. We have done this hundreds of times and the rope has never tightened
at the knot. This greatly increases the strength of the rope because of the decrease in
strain around the large object as compared to the Light bends in a knot. This is also
advantageous if you need to loosen the rope so it can be rigged to pull someone out. HNot omly
do you have several feet of rope available to work with, but you can easily untie the knot

and proceed quickly. while this ideal condition is not always available you should try to

21



Yow to Rig A Vertical Piteh

wrap the rope around another anchor, if possible, between the drop and the knot to lessen
the strain. Tke next step is to actually tie the knot: the generally accepted knot is tne
bowline. It is easy to learn, can ve tied with one hand, an. is quite secure if properly
"backed-up". A& bowline will not hold in syntunetic rope subjected to repeated loading and
uniocading without veirg '"backed-up” with another knot. The common practice is to use several
naif-hitches but two overhand knots are much better. If you must use the rope as it exits
directly from the knot you might consider one of the more difficult to tie but stronger knot
such a5 the modified m*~“=hipmen's hitch. Trese kncts must also be properly "baeked-up" and
checked periodically for ti:htness, alwa s make it a nabit to check the knot yourself before
starting down a rope.
7adding tne Iope
Tse importance of tais cannot be over-emphasized. Regardless of bow well a rope is
tied or placed, if it is cut by abrasion on the rock walls, lives could be lost., Even if
properly padaed, after extended use the point of contact between the rope and pad will wear
tarough and tae rope will no longer be protected, Thus is particularly prevalent on drops
over 200!, HNot only mast the rope de padded for protection against abrasion by rocks but
it should also be padded to protect it from mud and dirt. Rope pads should de made from
heavy canvas or carpet and should not burn readily. Do not use nylon carpet for rope pads.
In conclusion I can osnly say that rigging a rope properly is not difficult, but takes
time anc the exercise of good judgment. Everytime you do a drop you put your 1ife on the
rope. 4Jive yourself every possible advantage. A zood rope, correctly placed, well tied,

and properly padded is your best chonce of living to cave another daye

Letter From The Editor:

Our first issue from all reports was received favorable and I thank all those who have sent
contributions and those who have put up with mailing delays and have understood the trials
of editorshiv. Our present membership and subscription list is listed on page one of thie
issue. We have 95 fully vaid subscribers at the present which covers 26 states and 6 coun=
tries, I especially want to mention David Neff for extending the services of his press
after so many mesbers had said they would be unable to help. David Nef? is presently the
publisher of The Underground Leader in Point Lookout, Mo. This will be the last issue under my

editorship this year. .
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