[image: image8.jpg]THE INTERNATIONAL MOUNTAINEERING AND CLIMBING FEDERATION
UNION INTERNATIONALE DES ASSOCIATIONS D’ALPINISME

Office: Monbijoustrasse 61 e Postfach
CH-3000 Bern 23 e Switzerland

UIAA tel: +41 (0)31 370 1828 e fax: +41 (0)31 370 1838
e-mail: office@theuiaa.org

SAFETY






UIAA STANDARD 125 / FRICTIONNAL ANCHORS
Recommendations for Inspection and Retirement

Foreword

The UIAA equipment standard provides a baseline for equipment performance in a test lab under controlled conditions on new equipment. Although these test conditions are relevant to the conditions encountered climbing, conditions encountered at the crags and the condition of the equipment are equally important. This recommendation from the UIAA member federation The British Mountaineering Council (BMC) provides vital equipment information that is NOT explicitly addressed in the standard, particularly failure modes of the equipment and recommendations for the use, inspection, maintenance, and retirement of equipment. 

These recommendations are of necessity general. For any specific piece of equipment, the primary source for all equipment information is the manufacturer. Always read and heed the manufacturer’s warnings and instructions for use, inspection, maintenance, and retirement of equipment. Taken together, the UIAA standard, the BMC recommendations, and the manufacturer’s instructions provide a sound basis for understanding climbing equipment and its limitations. This understanding, in conjunction with best practices, is the basis for managing the risk associated with climbing and the use of climbing equipment.

ALL THE FOLLOWING INFORMATION ON USE, CARE AND MAINTENANCE ARE COMING FROM THE BMC BOOKLET: CARE and MAINTENANCE
Copyright © 2001 British Mountaineering Council

Cf. http://www.thebmc.co.uk/Feature.aspx?id=1170 

FRICTIONAL ANCHORS (Camming Devices)

by Alan Huyton

Introduction
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Figure 5.1 Peter Robbins in South Africa Photo: Andy MacNae

Camming devices for climbing were first developed in the early seventies by Greg Lowe as a method of protecting the long, mildly flaring cracks of Yosemite Valley. They subsequently revolutionised climbing the world over by enabling many previously unprotectable climbs to be ascended safely. The early devices had to be removed by reaching a hand into the crack to rotate the cams, but a few years later Ray Jardine made a four-cam unit with a trigger bar, which is the basis of the designs used today. The most significant refinement of this design was the introduction of flexible stemmed units, allowing camming devices to be placed in horizontal breaks without the need to tie off the rigid stem, or risking its breakage. More recent developments include offset or different-sized cams, and extra small units to fit very thin cracks.

Relevant standards

The European Standard for spring loaded camming devices (SLCDs) is EN 12276 and this covers all types of adjustable chocks that rely on friction and will therefore work in parallel-sided cracks. Hence the standard applies to sliding nuts as well as the various types of SLCDs.The standard specifies a test rig consisting of two parallel steel plates to hold the cams and a loading bar. The force required to cause the unit to break or slip through the test apparatus should be at least 5kN. In addition the standard specifies the information which must be provided with the device, which includes a minimum guaranteed holding force (equal to or greater than 5kN). There are two important points to note about this standard:

1. The reason the tests are carried out using steel plates rather than rock is because this can be made repeatable between the various test laboratories. SLCDs rely on friction to keep them in place during a fall and there are certain situations when the friction available will be less than in the test, for example – wet, icy or sandy rock, lichen covered rock and rock with a soft surface layer. Most camming devices have teeth on the cams so they will hopefully bite through any surface layer to the solid rock underneath.

2. The strength quoted is in an ideal situation where the unit is loaded along its axis with the cams open equally on each side. In some real falls this is not the case and so the strength of the unit will be less than quoted.The 5kN specified in the standard is a minimum for the smaller units and it is known that this can be exceeded in long falls. Therefore it is recommended that larger units with strengths of 10kN or more should be used wherever possible. 

There is also a UIAA standard No.125 which is closely based on EN 12276 but which has additional requirements concerning the stitching of the textile sling.

Observed faults and failures

Since 1988 the BMC Technical Committee has investigated 8 incidents involving frictional anchors, 7 of which were SLCDs. In all cases where the device broke it was concluded that the cause was due to poor placement. The BMC Technical Committee believes that if placed correctly and if the device does not rip out of the crack (which is just another form of poor placement) then camming devices are quite strong enough to hold most falls.

How to prevent failure in use

The most common cause of failure of camming devices is due to misalignment of the cams. In order to operate correctly the cams should be positioned so as to be symmetrical about the stem when loaded, as shown in Figure 5.2a.This means that the user has to estimate the direction the stem will take under load. In deep vertical cracks this is not a problem because the unit will swivel to line up with the direction of the load. However in horizontal cracks or pockets it is important that the device is placed with the stem in contact with the lower edge of the rock with the cams open equally both sides (Figure 5.2b).The temptation is to place the unit with the stem horizontal, but this is not correct as the cams will no longer be symmetrical when loaded.

The following hints may prove useful when using camming devices:
• Choose a size of unit such that the cams are between a quarter and three quarters open when placed, ie. do not use them either fully open or fully closed. 
• Do not allow the cams on one side to become inverted (as shown in Figure 5.2c/d).

• Do not place the device so that the cams are in contact with the bottom of the crack or pocket (bottoming). In the case of a fall this will prevent the unit from rotating into the direction of the load. Even without a fall it will make removal difficult. 
• In horizontal placements ensure the stem touches the lower rock edge as mentioned above. 
• Try to avoid using devices with rigid stems in horizontal cracks; flexible stem units are more suited to these placements. If a rigid device must be used consider tying off the stem close to the rock to reduce the leverage on the stem. 
• Excessive movement of the rope can cause these devices to move about in the crack (walking). Be aware of this and try to choose a placement where the crack does not get wider or the unit may move and fall out. A longer extension sling can sometimes help to prevent this or another runner close by can have the same effect. 
• Some camming devices have strong cam stops which are designed to hold a fall if the cams are fully open (in which case the device behaves as a chock, and camming action ceases), but many of the older models do not. Make sure you know the difference and if in doubt do not rely on them holding if fully open. 
• Try not to place them deeply in cracks or in awkward positions as your second will have trouble removing them and they are too expensive to abandon! 
• Ensure that the unit operates smoothly and the axle is lubricated (see section on Care and Maintenance). This is essential for correct operation in the event of a fall as well as ease of placement and removal.
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Unloaded

Cam inverted with respect to stem
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Figure 5.2 Correct (a), and incorrect (b) stem positioning in horizontal break – bear in mind that rigid devices should ideally be tied off to reduce leverage on the stem. Correct (c) and incorrect (d) positioning of the cam in a vertical crack.
Routine care and maintenance

Camming devices are fairly complex mechanisms and as such are not easily maintained. In the event of damage due to a serious fall or general wear and tear they should be returned to the manufacturer for maintenance. Most manufacturers offer this service but it should be realised that they may not be able to maintain the older models since they may no longer make the parts or the unit may be so worn or damaged that they cannot bring it back to the standard they set for their equipment. 
The user should regularly inspect and service the unit as detailed below: 
• Ensure that the unit is clean and free from dirt or grit, particularly around the axle and between the cams. Remove with a soft brush (an old toothbrush, for example) using clean warm water and mild detergent. Rinse in clean water and allow to dry in a warm room. 
• Check that the cams and trigger operate smoothly through their full range of movement and that the cams return to the fully open position when the trigger is released. Lubricate periodically and also after any cleaning with an aerosol lubricant such as GT85 or WD40, which should be sprayed between the cams and on the axle. Wipe off any surplus and avoid allowing it to contaminate the textile sling.
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Figure 5.3 Example of a camming unit with a failed trigger wire. It is important to check the trigger wires for broken strands. Manufacturers will repair damaged trigger wires, which helps to avoid the situation shown left.

Photo: BMC Collection
• Examine the metal parts for any cracks or deformation and the wires for any broken strands. If any of these are found the unit should either be discarded or repaired by the manufacturer. Bent wires or flexible stems can sometimes be carefully straightened by hand or replaced by the manufacturer. 
• Textile slings should be checked for wear and broken stitching and replaced if necessary.

•  When cleaning and drying make sure slings are kept below 50°C. 
Seawater

See separate section on seawater corrosion of metallic climbing equipment. 
Transport and Storage

When carrying cams in a rucksack it is worth packing them carefully to avoid bending the trigger wires. For prolonged storage they should be kept somewhere dry.

Degradation and discard criteria

Of all the metallic gear on a climbers rack the camming devices are likely to wear out first. This seems particularly unfair since they are also the most expensive! The reason is simple – complex mechanisms with lots of moving parts are expensive to make and moving parts wear out. With average use, without serious falls and provided the routine care and maintenance described earlier is carried out most camming devices should last 10 years. They should be discarded if they no longer operate smoothly or if they are cracked or damaged as described in the section on care and maintenance.2
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