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MOUNTAIN RESCUE ASSOCIATION

BASIC EQUIPMENT FOR
WINCH & CABLE SYSTEMS

The Mountain Rescue Association 1970 Spring Conference

in Aspen, Colorado devoted two days to a winch and cable
seminar which included field work and demonstrations on
June 11-12. The Cable and Winch Committee feels that there
has been some real progress in power winches, but the field
is still so controversial that they could not make any def-
inite recommendations about purchases. Agreement and con-
census of opinion, however, was reached by the committee

about what constitutes safe basic equipment.

At a seperate meeting of the Winch & Cable Committee they
resolved in their minds what basic eguipment each Rescue
Unit should have if they are going to work with cable. This
will allow a degree of standardization for consolidating
equipment from all over the country if the need arose. The
following report and recommendations were tested and app-
roved by the MRA delegates attending at Aspen. Those serv-
ing on this committee:

Bill Wendt, Chairman Grand Canyon National Park
John Simac Tacoma Unit, MRC

Jack Baldwin Alpinees

Lewis Dahm Rocky Mountain Rescue Group
Lee Erb Rocky Mountain Rescue Group

Steve Hickman Rocky Mountain Nat'l Park




CABLE:

The Committee recommends only 7x19 galvanized preformed aircraft cable
meeting the military specifications Mil-C-1511. The 7x19 designation
means that there are seven strands or bundles, each containing 19 in-
dividual wires. Preformed wire rope is that in which the individual
wires have been preformed or preshaped to the exact helical shape they
would normally assume in the rope. When preformed cable is cut, it
does not tend to unravel. The minimum safety factor for all system
components is 4:1, which means that at no time is the maximum working
load to exceed 3 of the ultimate tensile strength. The recommended
diameter is 3/16", which has an ultimate strength of 4200 pounds, or

a maximum working load of 1050 pounds. This cable weighs 6% pounds
per 100 feet of length. The recommended minimum cable diameter for
light duty applications is 5/32", which has an ultimate tensile strength
of 2800 pounds, or a maximum working load of 700 pounds; it weighs

4% pounds per 100 feet of length.

The minimum evacuation cable section length shall be 300 feet. The
maximum length is governed by the individual group's requirements and
their transportation facilities.

CABLE REELS:

There are no known cammercial reels recommended. The design is govern-
ed by the individual group's requirements. It is recommended that the
hub diameter be at least 3 1/8" for 5/32" cable, and at least 3 3/4"
for 3/16" cable.

CABLE EYES:

The committee recommends the Nico Press
Sleeve with or without thimble to form
the eye in each end of the cable. The
use of a thimble in the eye increases
the life of the eye from 20 to 50%.

Experience has shown that the thimbles

collapse at loads slightly in excess of
those allowed by the 4:1 safety factor.

Thimble



The Nico Press Sleeves and the hand

~ tool to crimp them are available from
the National Telephone Supply Co.,
Cleveland, Ohio, or their local dis-
tributor. The instructions enclosed
with the tool should be followed,
although there are also several pre-

cautions to follow:

1. The cable can be cut with a hammer,

sharp chisel, and steel block, or any

cne of the several commercially avail-

A Gauge B Applicator
able cutters. C Block & Cutter

2. Before crimping, position the sleeve
on the cable so that there is approxi-
mately 1/16" between the thimble and
sleeve, so that the end of the cable
pretrudes two rope diameters beyond the
end of the sleeve. ODuring crimping, the

sleeve will expand to leave approximately

one rope diameter exposed.

Bitter end should protrude at least

one diameter from Nico Press Sleeve

3. Apply the crimps starting at the eye, and working towards the center
of the cable.

4, The crimps should be equally spaced, at least 1/8" in from the end, and
approximately 1/16" apart. The 1/8" inset causes the ends of the sleeve
to flare or bell out and protect the cable from being cut by the end of

the sleeve. Most power swage sleeves have a sharp edge which causes undue

stress and cutting of the cable.

5. Carefully follow the manufacturer's
instructions for checking and adjust-
ing the tool, as an improperly crimped
sleeve may pull apart at a very low

tension,

e

Guaging the Nieco Sleeve



CABLE MAINTENANCE:

It is recommended that the cable be inspected after each use. One
method of inspection is to tightly hold a large rag around the cable
and pull the cable through the rag. The broken wires on a cable will
usually be on the outside, and the broken end will normally snag the
rag. At the same time, watch for kinks or permanent twists in the
cable; if they are not too bad, they may be straightened. Examine
thése spots carefully for broken wires. Very carefully inspect the
cable on the inside and outside of the eye, and on either side of the

Nico Press Sleeve. The eyes and sleeves should be replaced regularly,

The aircraft control cable standards can be used as a guide to the
allowable number of broken wires in a cable:
Military: Reference Air Force Technical Order #01-1-1, which
allows three broken wires per strand or a total of six maximum

per cable in any one inch of length.

Civilian: Reference F.A.A. Regulations: The first broken wire
found is cause for grounding, and the cable must be replaced.
For wse in rescue work, one would probably replace the cable
when there are two broken wires per strand and four per cable

in one inch of length.

If broken wires are found lying in place with no apparent cause for
the break (such as abrasion,etc.), it is probably due to fatigue, and
the cable should no longer be used. As with a climbing rope, if you

are not sure -- scrap it.

CONNECTORS:
The Cable Committee realizes that there is not an ideal cable connector

available for our purpose. In view of this statement, the Committee
recommends the following:
A. The first is the 3/8" drop forged swing link, also called a
figure "8", or Keystone link. This link has two symmetrical halves

pivoted across the center on a brass pin. These links are 1 5/16"
wide by 2 9/16" long, and weigh 2/10 pound each. They have an
approximate working load of 1100 pounds and an approximate ulti-
mate strength of 4400 pounds.

The major advantage of these links is the ease of installation

and removal.



The disadvantages are:

1. There is a remote possibility of this
link opening if the cable should go
slack, as could occur when another con-
nector jams in a rock crevice,

2. There is no Federal or military spec-
ifications governing the manufacture of
these links.

3. The smaller sizes of these links have
been found to fatigue in testing, and

it is recommended to replace these links

regularly.

A Swing Link 3/8"
B Swing Link S5/16"

€ Austrian fFrog Connector

The Austrian fog connector will only pass through the pulleys supplied

with the egquipment the wrong way and larger pulleys should be purchased.

If this Austriam Frog connector is used a man should be stationed at

each pulley to be sure it passes through the pulley on the plane allow-

ing the connection to bend or the sharp plates may cut the cable.

B. The second recommended connector is
the 5/16" drop forged "Missing Link"

together.

meeting Federal specifications RR-C-
2712 Type 11, These links have two

symmetrical halves that are riveted

The link is 1 5/32" wide by

1 11/16" long, and weighs 1/10 pound

each. They have a working load of 1950
Swing link open to pounds and an ultimate strength of
except 2 cable eyes 7800 pounds.

The advantages of these links are:
l. Greater strength
2. Federal specifications
3. Lighter weight
4, Cannot come open in use

5., Narrower width

6. Can be used only once, which means less chance of fatigue.

The disadvantages are:

l. The link must be reveted together with a hammer and striking

plate.

2. It must be split apart with a hammer and chisel on a striking

plate. 4



3. A jig or striking plate of some type must be found or fab-

ricated to hold the link while it

apart.

4, The link can be used only once, so there is higher cost per

link.

is being riveted or split

—

CAUTION: Use only drop forged 1links, as the common cast links have

only about 1/2 of the ultimate strength.

CLANMPS:

There are two recommended clamps. The
first is the Klein Chicago Grip model
1613-30. This clamp weighs 1% pounds,
has a wire size capacity of .08" to
.16", but will take 3/16" as well, and
has a maximum safe load of 1500 pounds.
Une clamp has been tested with 3/16"
7x19 cable, and broke the cable twice,
although the clamp was bent and had to
be forced open the first time. The
Klein clamp is available from Mathias Klein

and Sons, Chicago, Illinois.

The second recommended clamp is the Cres-
ent Wire Grip model 383 Hot Line. This
clamp has a wire size of 5/32" to S5/16"
and a safe load of 5000 pounds. The
Cresent Wire Grip is available from the
Cresent Tool Co., Jamestown, New York.

It is recommended to modify the Grip as

indicated in picture to right.

Klein Chicago Grip

Cresent Wire Grip

A This eye can be unscrewed

B File away notech so clamp will
not stay open unless held open.
nanually.



SNUBBING OR BRAKE BLOCKS:

The Austrian brake block is still recommended although caution should
be used with loads over approximately 700 pounds. The three wraps of
cable for which these blocks are set up does not normally have suffic-
ient friction for over 700 pounds.

The Cable Committee endorsed the idea of the Tacoma one-way snubbing
block that rotates as the cable is being taken up, but which does not
back off with the locad being held or lowered. At this time, safety

factor data has not been published on the Tacoma block.

A Tacoma Snubbing Block
B Pullu w/minimum tread width
C Austrian pulley

PULLEYS:
The Committee has no definite recommendations on pulleys, and offers
the following guidelines:

1. The minimum tread width should be 1 3/8", to allow the pass-
ing of cable connectors.

2, A design similar to the Western Power #303, but with greater
tread width, would be ideal, although many other designs are quite
suitable for our cable use.

3. The industry-recommended minimum tread diameter is 20 cable
diameters, or 3 1/8" for 5/32" cable, and 3 3/4" for 3/16" cable,
although tread diameters of 1% to 2" are used on aircraft control cable
pulleys. The smaller diameter, the greater the fatigue on the

cable. The larger the pulley, the easier it is to pass connectors

across them.



4. Strength: Due to the possibility of a 180° wrap on the pulley,
a safety factor of B:1 is required. In addition, all carabiners,
slings, and anchors used to anchor pulleys in which the loaded cable
makes an included angle of less than 120° must exceed the 4:1 safety
factor. The included angle is the angle formed by the cable entering
and leaving the pulley. A 0° included angle requires an B:1 safety
factor,

CARABINERS:

All carabiners used must meet the 4:1 safety factor., A greater safety
factor, such as S:1 or 6:1, is advisable due to fatique and repeated
re-use of carabiners. In addition, any carabiner used to anchor pulleys
must meet the B:1 safety factor requirement. The only carabiner that
approaches the 8400 pounds requirement for 3/16" cable is the ASMU
Chrome Vanadium carabiner, which is rated for 7480 pounds. It is

recommended that all carabiners used have locking gates.

Dyna Brake Shock Absorber Construction of Dyna Brake
SHOCK ABSDRBERS:

Due to the almost non-existant elasticity inherent in wire rope, the
use of a shock-absorbing device is recommended. This must be placed
between the litter and the end of the cable for maximum effectiveness.
The shock absorber can be made from a length of 7/16" nylon climbing
rope at least 10 feet long, providing that the rope with ends meets
the 4:1 safety factor. (Knots will reduce the breaking strength of the
rope to 60% or less)

A suitable commercial shock absorber is available from the Rose Mfg.
Co., 2700 West Barbary Pl., Denver, Colo. 80204, for about $10. Order
the Mountain Rescue "Dyna-Brake', #503002-95. This is a special shock
absorber built for Cable Rescue work. It is made from 3" nylon web
with an eye on each end, folded in half and stitched together. It
absorbs shock by ripping out the stiteching. It is about 48" long, and
will start to open at about 1200 and run at 1008 pounds. This is a

one time device that must be replaced once it opens.



SWIVEL:

The use of a swivel is not normally reguired, and in hoisting operat-
ions may actually cause cable damage after the cable leaves the winch.
The reason for this is that the swivel allows the loaded cable to
untwist, and as the cable tension is reduced after the winch, the cable
will twist up and kink. Experience has shown that the use of a swivel

is not totally effective in eliminating rotatiom of the litter.

NOTES






