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      "Anchors can’t fail. Every single one, no matter how tired you are or how bad conditions become, needs to be placed in a state of complete mental and physical awareness. With deliberate attention and over-emphasized inspection, you need to see and feel that the anchor is solid, and then place a backup piece for the first (heavier)  rappelling..."

 
  
      Kyle Dempster (1983 – 2016)
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WARNING

CLIMBING IS DANGEROUS

Enthusiasm is no substitute for knowledge and experience

This manual is designed to give climbers the skills necessary to stay safe, but rock climbing and mountaineering are inherently dangerous, and so this manual is written for experienced rock climbers and mountaineers only. No one should undertake climbing without the proper training or equipment and must take personal responsibility for learning the proper techniques and employing good judgement. I strongly recommend that every climber seek instruction by a qualified professional if they are unsure of any aspect of this manual.


By using the information contained within this manual you acknowledge that the information therein may be out of date or inaccurate and you agree that the author cannot be held liable for any damage that may be caused by the use of this manual.


This book is designed to provide helpful information on the subjects covered, including climbing and abseiling. It is particularly designed for people who are actively participating in or would like to train for, rock climbing and mountaineering.


All of the information contained in this book, including text, graphics, images, exercises, techniques and references to third party material is for information and educational purposes only. The author and publisher of this book shall have no liability or responsibility to any reader or third-party arising out of any injury or damage incurred as a result of the use of the information provided in this book.
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      "Some failures stem from lack of vision, and some failures from too much."

      George Dyson
      

               

How to read this book


This is not your standard instruction book, or book written for the beginner, or even an easy book to read; rather, it is an unapologetically hard book as it attempts to set down the contents of someone’s mind – my mind.

Unlike a standard by-the-numbers instruction book, this is a book written by an obsessive compulsive disorder person, and will be more like a Nicholas Roeg film or an all you can eat buffet, in that it’s non linear and will take some effort to get all your money’s worth.

I wish I could have made this an easy book, but this is an example of a book about something simple – getting down a mountain – that turns out not to be simple at all.

This book is also designed to be organic, to question outdated ideas and dogmas, to start conversations, accept amendments, hopefully to build a practical map to understanding, one we can all read and understand.

        
Textbook Versus Reality

While writing this book, I was very careful to try and only include techniques I’d used myself, or – like a fighter pilot who studies the ejector seat – had learnt in the hope I’d not have to use it. I did not want this book to be a textbook, full of things you could figure out in an hour yourself; but, I also didn’t want it to be a flashy, show-off, book of climbing forum party tricks.

What I wanted was to write a solid manual, passing on over forty years of mistakes, fuck-ups and epics, as well as the stuff that worked (don’t confuse a good outcome for good technique).

Have I always followed my own advice? Did I always follow the textbook methods? Did I do what experienced climbers told me to do? Well, no.

In the past I often cut corners, I was lazy; and often, I was just stupid. I realised I was often the type of climber who wrote about staying safe, then broke all the rules. The result of this was several close calls, where it was only later I realised how close I’d come to killing myself.

                Then, one day, I realised there was so much in my life as a climber that was outside of my control, the things that could kill me, that I really must begin to get a grip on the things I could control, to start dotting the i’s and crossing the t’s. I began to see that many of the rules I’d once viewed as safety-ism, had in fact been written in blood, something you perhaps only fully understand in that ‘Oh shit!’ moment, when you break one, and realise you’re about to die.

Yes, there are rules you can break, and once a year I might rap without a back-up-hitch, or stand on a ledge without being clipped in, fail to do a pull test and risk getting my ropes stuck, but each time I do, I know that I’m breaking a rule. That’s the difference.


Weights & Measures

I know the only country to land a man on the moon used inches and feet, but being a euro, I have to stick to metric in this book: a shoulder-length sling being a 60 cm not 4 feet; a double-length sling 120 cm, not 8.

When discussing the cordelette, I’m talking about this in its most standard form, being 7-metres of 7 mm cord.

Rope lengths are assumed to be 60-metres for double ropes, singles and rap lines (sport climbing ropes maybe 70 or 80-metres).

Weights are in kilos and forces in kilo-newtons.

I will use kN for short, WLL, standing for ‘Working Load Limit’, (which replaced the older Safe Working Load – SWL), and BL for ‘Breaking Load’ (which tends to be 5 times greater than the WLL).


Kindle Notes

I have to admit that the Kindle format is not ideal for this kind of book. Yes, the ability to adjust font sizes is great for older climbers, highlighting and saving notes is easy (select the text and save as a note), and it's nice to have a 80,000 word book on your phone, but in terms of design and layout, it always looks a bit crap. In this book, many of the diagrams will appear small, but by double tapping them you can make them full size. You can also find all the images together on the book images page.

   
   
Feedback And Updates

It is vitally important that this book is understood fully, for me as the author, you as the reader, and for the future reader who might fail to understand something and end up hurting themselves. As I said, it is designed to be organic, so, if you have any feedback or questions regarding this book, or perhaps suggestions of where more clarity is needed (like a diagram), then please contact me via the links on the author page at the back of this book.
   
          
        








  
    

    


   
Words

                

       

      "But if thought corrupts language, language can also corrupt thought."

      George Orwell
 


                


                
                
                
                
                Before we begin, let's first look at the book's nomenclature (what words we're using to name stuff).
        
        
        
        A pitch is a distance from one anchor to another, generally a rope length, e.g. "we rappelled ten pitches".
        
        
        

A top abseil-point is the anchor at the top of a pitch through which the ropes are threaded for the descent, the lower abseil-point is the next anchor, i.e. "I’m going to rappel from the top abseil-point to the lower abseil-point".
        


        
The point at which the rope is fed, loaded, and pulled, be that from a single or multiple anchor points, is the abseil-point 
(fig 01)

. This should not be confused with a master-point, where multiple anchors are equalised for the purpose of creating a belay station. An abseil-point  will generally be lower strength than a master point.
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Figure 01


 
               

    


Friction-hitch 
(fig 02)
 replaces the term ‘Prusik’, and ‘hitch-cord’ replaces ‘Prusik loop’. Back-up-hitch is a catch-all term for various friction-hitches used to safeguard the climber (AKA: 'Third hand' or 'back-up').
        



The brake hand is the hand that controls the speed of the rope through the descender, while the free hand is free to act as a secondary braking hand or stabilising hand, used above the descender.
        

I call the controlling or ‘dead’ rope the the brake rope, the weighted rope the live rope.
        

A rope is defined as being 60-metres long, and all techniques are based around a two rope system (half/twin ropes, or single rope plus a rap or retrieval cord). Most of the techniques will work with a single strand of rope.
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Figure 02


   
             
 

    
     
The default ‘friction-hitch’ in this book is the autoblock, tied with 6 mm cord.
        

A fail-safe is a back-up created via knots or locking karabiners.
        

A catastrophe knot can be anything from an Overhand knot clipped into the belay loop, or a Munter Mule Overhand (MMO), or a knot in the rope designed to catch a back-up-hitch, and is primarily a fail-safe fail-safe.
        

Belay devices will either be classed as tube devices, like the Black Diamond ATC, or a plaquette (aka guide or magic plate). The plaquette is used in a belay-assist mode (aka guide mode), where a blocking karabiner blocks the loaded climbing rope(s) from paying out. When the term plaquette is used, it is always in the context of being set in belay-assist mode. Hybrid devices can function both as a tube or plaquette.
        



The PULL 
(fig 03)
 strand is the rope  pulled through the abseil-point to retrieve the UP strand, which is the strand pulled up the wall and through the anchor for retrieval.
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Figure 03





                

When ‘blocking’, the UP rope also acts as the RAPPEL rope, and when ‘ghosting’, the PULL rope acts as the RELEASE rope (see Advanced chapter).
        

The leader is the first down, with the second(s) those above who follow.
        


The term descender to cover any rope descending tool, be it a belay device, figure-8 or karabiner-brake, with the default being a guide style belay device such as the Petzl Reverso.
        

MMO stands for Munter Mule Overhand, while OOB stands for Offset Overhand Bend.
        

LAPAR stands for Last Person At Risk.
        

ABBD stands for Assisted Braking Belay Device (GriGri, Birdie, Eddy).
        

European and American, ‘abseil’ and ‘rappel’, as well as ‘rap’, are used interchangeably.
        

SOP stands for Standard Operating Procedure.
        

All knots are capitalized for clarity.
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PHOTO CAPTION



Joe Simpson making the first ascent of the West Face of Siula Grande (6,344m), Cordillera Huayhuash.

Photographer: Simon Yates 









  


      FOREWORD

        
      
      So you’ve topped out, reached the summit, bagged the peak, finished the climb – time for high fives, hugs and celebration. Well, no. Generally speaking, you haven’t finished anything. On a mountain summit, you have just put yourself as far away from safety as you can possibly get, and now you have to get down. The job isn’t even half done. Okay, the hardest technical climbing might be behind you but statistics show that nearly 80% of accidents happen on the way down.

      It’s a no-brainer really. Despite your best efforts, you will probably be dehydrated, may even have been running on empty for a while, possibly under considerable stress, exhausted a great deal of your physical energy banks and perhaps, more importantly, your mental reserves as well. Just when you need maximum concentration levels and physical steadiness psychologically you may already have suffered a setback.

      Reaching summits is not always a point of high exuberance. The dream of completing the challenge you set yourself has just become a reality and reality is never quite as good as dreams. A sense of anti-climax may be settling in. Adding to that, you naturally start to relax. You’ve done the hard bit. Gradually you begin to take your eye off the ball. Having been so goal orientated for long, long hours, maybe many days, it is tempting to think ‘job done’ as you sit on the summit forgetting that ‘job done’ is a cup of tea in your hand at base camp.

      Getting off the hill tends to be about taking the easiest descent possible back towards your starting point. It may be a long snowy, corniced ridge, an easy snow slope, a rocky ridgeline or a steep face of endless abseils. Either way, the potential for screwing up, for under-estimating the risks, for being just a little complacent, is very high indeed. Statistics bear this out.

      One important thing to bear in mind is that gravity is wonderfully democratic. It doesn’t matter how good a climber you are, once you’ve lazily caught your front points in your gaiters and tripped forward, you all accelerate at thirty-two feet per second until you decelerate, abruptly. As a general rule, this hurts. If you’re lucky and it doesn’t hurt this tends to mean you’re dead.

      Mountains by their very nature are dangerous places and we are quite adept at killing ourselves on them. Sometimes it’s utter, moronic stupidity, sometimes plain bad luck, more usually it is simply a matter of tired forgetfulness. Nearly always it is down to human error. There are ways of reducing the probability of an early death or a painful visit to a hospital. Reading this book is one of them.

      Our bodies are designed for going up rather better than going down. Down-climbing is more difficult because you often cannot spot footholds. Prolonged exertion may have depleted the glycogen stores in your liver and muscles causing sudden and acute fatigue. Hitting the wall on a mountain is not a good idea. It is often accompanied by an unexpectedly rapid and thought provoking descent.

      Abseiling is inherently more dangerous than ascending. Descending unknown, steep and unstable ground often without anchors requires good, fast decision making, high skill levels and concentration – not easy if you’re knackered.

      So what does tend to kill us in the hills? The top ten and not necessarily in this order would be Acute Mountain Sickness in the form of High Altitude Cerebral Oedema and High Altitude Pulmonary Oedema, Lightening, Falling, Rock and Serac fall, Blizzards, Avalanche, Hypothermia, Abseil failure, Sudden cardiac failure (usually caused by slamming into the ground), Getting Lost and some bastard cutting the rope on you.

      The mortality rate associated with mountaineering remains high. Not only is it greater than that of other mountain activities, but it is also higher than sports such as hang gliding, parachuting, paragliding and boxing that are traditionally viewed as dangerous. While the mortality rate of trekkers in Nepal is similar to that found in other activities such as marathon running and motorcycling, the mortality rate of mountaineers is significantly higher.

      It is not all grim news. The mortality rate between 1950 and 1989 in the Nepali Himalaya was 2.3 compared to just 1.1 per 100 mountaineers for the period of 1990 to 2006. It is a lot safer climbing mountains today than it was in the early 1980’s – more than twice as safe. Advances in safety equipment, clothing and climbing standards have all contributed to this happy state.

      This reduction has also been observed on Denali, with a 4% fall being reported for each year since 1932 and a 53% reduction following the introduction of new safety measures in 1994.

      I’m guessing Andy invited me to write this foreword because he has a wicked sense of humour given that I’ve had my fair share of accidents on the hills. Although in truth surviving them all was a greater achievement than I’m given credit for and certainly seems to buck a trend.

      Having considered the matter I suppose I’ve had four fairly high-death potential accidents. The avalanche descending Les Courtes in 1981 was pretty much down to tiredness, inexperience and a degree of Darwin Award stupidity. I reckon I still hold the speed record for that descent.

      The five tons of rock that collapsed while we were sleeping on it near the top of The Bonatti Pillar, on Les Drus, was thought provoking. I also like to think it was me highlighting impending climate change and the massive rock falls to come in the next quarter of a century. To all intents and purposes, Bonatti’s inspirational solo climb no longer exists.

      Siula Grande. The accident was my fault. Perhaps I should have waited for Simon to come up to the cliff edge and make a belay but we were sacrificing safety for speed and I felt perfectly capable of down-climbing that ice cliff. I was wrong. The safety for speed conundrum further compromised our ability to get down safely. If we had not gone so lightweight and just taken one extra cylinder of butane-propane gas we would not have been forced to lower at night during a storm. With no gas we had no water and no water meant high altitude mountain sickness. It was that tiny planning error that no one noticed at the time and which five days later had become an insuperable problem and we lost control. The rest was history.

      Mal Duff and I plunging eight hundred feet down the side of Pachermo could be seen as an enthusiastic desire to visit Tibet or as a result of catastrophic equipment failure. The toe bar on Mal’s crampons detached at the wrong time. In fact, the company responsible had already put out a recall notice on the crampons having identified the design failure. Unfortunately, we were too busy falling into Tibet to read it. Still, equipment failure could also be construed as being our fault. We are responsible for using it although in this case, that feels a little harsh.


      So three accidents on the way down and one while having a kip on the way up – about par for the course over 30 years bobbling around on hills given that 80% of accidents happen on the descent. I’ve never had any significant injuries during ascents nor have any friends died as a result of leader falls. It was nearly always HACE and HAPE, avalanches, and Serac falls that got them – objective dangers which all the talent in the world won’t save you from.

      I’ve had my share of close shaves with storms, rockfall and lightening but that comes with the territory. I never got close to an abseiling accident and was super safe on those as I always felt they were the biggest danger on the whole climb. Never had glacier travel/crevasse falls apart from on Siula Grande and I chose a unique entry approach on that one. I’ve witnessed a couple of fatal accidents both of which were sadly, very avoidable.

      Possibly the most dangerous things I’ve experienced have been on road trips into the hills at the behest of drug crazed drivers thinking they were Lewis Hamilton – a 36 hour death defying nightmare in a Transit van going to Gilgit springs to mind! Oh and trying to drive a trails bike out of Kathmandu with Ray (still gives me the shudders!)

      We’re all human and under stress inevitably we become fallible and make mistakes. A lot of fatalities have a sort of Darwin Award factor to them. Humans can be astoundingly stupid! I remember Yves Sandonna who rescued me from the Drus saying it was a delight to rescue proper mountaineers as he tired of hauling dead, over-weight German tourists in shorts and Tevas out of crevasses on the Mer de Glace. One thing is factually certain: climbing, statistically, is safer than it has ever been. Human fallibility hasn’t changed though. Look carefully at each step, especially on the descent. Making mistakes at the right time, not the wrong time is a dark art in itself and getting lucky is a much underrated skill set.

      


      
        Joe Simpson
        (2019)
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PHOTO CAPTION



The author setting off down 1500-metres of rappels in 100 mile an hour winds, Supercanaleta, Fitz Roy.

Photographer: Nick Lewis 









 



  

  

 
     
  Intro






  

    I’m high in a tree. I’m ten. I like climbing trees, but all good trees cliff out at the sky. I start to climb down. A branch breaks. I fall. I ping-pong through the branches. I land on my back. I can’t breathe. I think I’m going to die.

~



        I insert the rope into the chunky Clog figure-8 as I’m told, my Dad watching, then clip it into my home made harness, made from thick tape. I look over the edge, the heavy Joe Brown helmet obscuring my eyes. I check the ground below, see the white static rope curled and waiting. I shuffle to the edge, not trusting anything but my death grip on the rope. Down I go, looking like a polio boy: jerky, stiff, intimidated by gravity. When I reach the ground, safe, I feel the relief of the successful abseil, but have no idea of the part this simple technique will play in my life.

        ~



        Fifteen years go by. Now I hang on a small spike of rock, only this time, with three climbing partners, the wall above and below us blank and steep and stormy. Snow pours down, making it impossible to see, hard to breathe, then – with a roar – it reverses direction, as the Patagonia tempest rolls up Fitzroy’s five thousand foot Super Couloir. We have had no sleep for two days, missed the summit by a hundred metres, and are now fighting our way back down in a Winter storm. The wind is so strong we have to lower one person down first, as throwing the ropes is impossible; each time we pull them, we pray. We use up all our rack, the descent going on into the night; five hours, then ten hours, on and on. We try to stay alert, to help each other, to be efficient and safe, bounce testing anchors, using back-ups, always on edge, always aware how we could die at any moment if we make a single mistake; even if we don’t. When we finally reach the ground after days without sleep, and without food, we stagger to the tent our heads filled with dreams of hot tea and biscuits, only to find it has blown away.

        
~



        Another storm, another Winter, we rap down a blank wall, unable to go the way we came up due to the amount of spindrift. We’re committed, and if we can’t find anchors that link up, we know we’ll be stuck, and by the time a helicopter comes looking we’ll be dead. At one stance all I can find is a single knife-blade that only goes one knuckle deep into a horizontal crack. I tell my partner he can either clip into it and come with me if it fails, or unclip and risk standing on the tiny ledge and being knocked off by an avalanche. He un-clips and watches as I go. The feeling I have as I descend is one of absolute suspension, between life and death. 

        ~



        Ten years later, I’m down aiding a pitch on the Troll wall. It’s winter, and we’re descending Suser gjennom Harryland (VI 5.10b A3, 650m); we’ve just made the first winter ascent. We have been on the wall for fourteen cold days, and now have to transport ourselves and all our gear back down again, down one of the steepest walls I’ve ever climbed. I down aid each pitch on rappel, swing in, place a piece, clip the rope, go down a small way, and repeat. The ropes are locked off so I can climb back up if I lose contact with the rock. Once I get to the next belay, Aleks raps with a haul bag, taking out the gear as he goes, me pulling him in once he’s close enough. Now Tormod unlocks the rap ropes, then zips straight down to the belay with the heaviest load of all. We start again.The descent is slow and steady. It takes two days to reach the ground, the only drama being when Aleks, bored in his portaledge, gets a Camalot 2 stuck in his mouth.

        ~



        With a huge storm forecast by the Russians at Novo, we tag the summit of Ulvetanna, then descend countless abseils, bringing 14 days gear back with us. At the ‘Barrel’, a 400-metre big wall we have to descend to reach the icecap, I lower all our haul-bags in one, tying seven sixty-metre ropes together, passing the knots one at a time through a Super-Munter, always so careful as each knot pops, not to get my fingers caught and de-boned.Espen sets off first, with a bunch of ropes to fix for the rest of the team, my job being to go last, pulling each rope as I go. Gradually, each climber leaves the ledge we’re on, until just Kjersti and me remain. The first rappel is over a large roof, and as she goes she tells me the rope is damaged. I don’t pay this information much attention as all the ropes are damaged. The rope free, I clip in and attach a haul bag to my belay loop, and some rope bags, and step out into space, feeling like a deep-sea diver. Down I go, committed, and eager to reach the ground as I swing under the roof.  Now I see the problem with the rope. As Kjersti rapped the battered rope with her GriGri the sheath had snapped. Now, instead of an easy nylon highway to the next anchor, there is a metre of core strands blowing in the rising wind. 

~


        It is our fourth day on Mount Kenya’s Grand Traverse. Bad weather has dogged us all the way along this loose horror show. The summit is close now, but the bad weather is closer, our tiny bivvy tent racked with snow and hail. We know it’s over, but cannot go back and cannot go forward, and down looks as inviting as rappelling an earthquake-ravaged skyscraper. But down is the only way. I go first; our limited rack meaning we can only have single anchors. I bounce test each one and include a back-up, a fail-safe in case the anchor fails, even though I know it will not. Each anchor leads to the next. I do not cut corners or hang our lives on hope; life is too short, and death is too quick for that. I constantly refocus, as if every rappel is both the first and the last; experience teaching me that although adventure is the stuff of life, you must treat it like a wild animal and never turn your back on it. We make monkey calls to one another in the mist, signalling it’s safe to come down, signalling back that this was understood. There is no time for miscommunication. As our barks echo around yet another throne room of the Gods, I imagine what those sensible enough to be down sipping tea in Shipton camp might be thinking. An hour before darkness, we reach a steep boulder strewn gulley, a shooting-gallery, so no place to linger, and make yet another getaway.

~


        I climb up the tree, up a ladder of branches, hand holds becoming footholds, wary of dead branches, wary of branches thick enough to hold a child, but too skinny to take the weight of a man. The tree cliffs out at the sky. I look around, my arms hugging the trunk, then turn and go back down.

      
       
        

      
        Andy Kirkpatrick (2020)
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PHOTO CAPTION



Legendary Kenyan climber ‘Fish’, awaiting a piggy-back to the road after breaking his leg while descending in Ololokwe, Northern Kenya.

Photographer: Andy Kirkpatrick 









  

Safety

                
             

   
               
                

  
      "You can’t rely upon chance"

  
      Julian Bigelow
       

 
                



                
   

 
 


      I don’t want this book to be all doom and gloom, but its primary aim is to keep you alive; so let us start there.

        
  

            
        
High stakes


            
        
      The stats vary, but they consistently point to the fact that roughly three-quarters of climbing accidents happen on the descent; so that old adage that on the summit, "you’re halfway there", is actually a little over-optimistic.

      Although being in the wrong place at the wrong time is sometimes a factor when it comes to ‘buying the farm’, such accidents are rare. The main reason for accidents is pilot error, a lack of attention. This ties into the second reason, the compounding nature of errors.

      A lack of attention is generally not down to someone being too lax, lazy, laid back or complacent, but as a result of compound interest; a long day, hunger, thirst, anxiety, just wanting the climb to end.

      When I look back at my own chess matches with Death, I almost forfeit the match due to failing to stick with the system, not following procedure, not being methodical, just rushing, thinking it had been alright before, why not now? The bottom line is this:

      The closer you are to the edge, the sharper, not blunter, you must become.

      Think of the descent as the yellow brick road, and you’re Dorothy. Yes, the yellow brick road is beautiful and exciting, but the Wicked Witch of the West could be hiding anywhere.

          
          

    
             
             


        
Life points


             
     
      Here are a series of points that have allowed me to still be around to write these points:

      01 – Ninety-Five Percent

      Always keep the number 95% in your head when doing anything dangerous, as this is the percentage of road accidents that are caused by human error. I have no figures for climbing accidents but suspect it’s probably about the same.

      02 – Two-point Rule

      A climber must always have two connections when rappelling: their descender and a back-up. This means if the primary point of connection fails, you don’t die. I consider this an iron law, others don’t, but they’re stupid.

      03 – Buddy System

      Try and adopt a buddy system when carrying out potentially hazardous actions and techniques. Keep an eye on each other; vocalise what you’re doing so as to flag up a mistake before you make it. Tell your partner what you’re doing, as well as instructing the less experienced in what and why you’re doing what you’re doing. Never miss an opportunity to pass on, or learn skills.

     
        
       
                   04 – Focus on What You’re Doing

      Would you pack a parachute while drinking and talking shit with your buddies, or maybe in between rounds of karaoke? No, so when setting up to rappel, focus only on that: not the conversation, not the view, not the pizza when you get down, but only that.

      05 – Triple Checks

      I have more than one friend who has had their rope – which they failed to tie into properly – come undone and slither out of their harness while leading. Thereafter, such climbers become masters of the triple check, but why wait? Check yourself as you do something, once you’ve done it, and just before you’re life is about to depend on it.

      
      06 – Back-up-hitch

      I strongly recommend all climbers use a back-up-hitch and be an advocate for others using them too, friends and partners. Show them how easy it is. I feel this is a ‘seat belt’ debate, that although people can come up with reasons why not to wear a seat belt, none of them is worth a damn when your brains are splashed all over the bonnet of your car. Also, like a seat belt, once you get used to it, you’ll feel very exposed without one. Yes, it’s cool to rap without a friction-hitch as a back-up, but less so when you’re learning to walk again after getting hit by a small rock and letting go of the rope.

      07 – Wear a Helmet
        
      

      Helmets are not cool, but neither is a metal plate in your head.
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Figure 04: It’s rare to have a rock strike your head, or for your head to strike the rock while rock climbing, but the consequences from either are potentially catastrophic. In descent, the chances of pulling down rocks on your head increase, while your ability to dodge such rocks diminishes, so wearing a helmet should be a no brainer. Oh, and if you’ve got long hair, then a helmet helps to stop
 you getting scalped (get a model that allows you to have your hair in a ponytail).


 
 

 
   
   

  


 





      08 – Knowledge

      Educating yourself and watching and talking to people with more experience than you is a great way to learn. Going on a course is an ideal way to fill in the gaps, as well as abseil clubs where you can bug the hell out of older climbers. But be aware that being a great climber does not make someone a safe climber, that strong, experienced and skilful climbers can sometimes be quite dangerous too, cutting corners you should not cut.

      09 – Six Feet Rule

      If you’re within 6 feet, or 2-metres of a drop, you should be attached to something. This may sound like a dumb rule, but I’ve spent a great deal of my life on ledges, and people do dumb shit. People forget they’re not clipped in, and trip and stumble. People don’t clip in as they think the ledge is big enough, but then rocks come flying down, or the wind whips up a portaledge that nearly swipes them off the ledge. I don’t have one friend who was blown off a cliff by the wind, but two. Yes, it’s fine to walk to the edge and look over, but as soon as you’re working at height; sorting out gear, ropes, going down multiple belays, use a lanyard and stay clipped in.

      10 – Speed

      Always go at your speed and no one else’s. The moment you feel pressure, take that as a signal to slow down by 50%, as speeding up by 50% requires cutting corners, and doubles the chances of making a mistake.

      11 – Old Dog

      No matter how many times you’ve rappelled, treat it with the same respect as the very first time. After all, gravity has not slackened, or the ground turned soft. Don’t think of yourself as some master of climbing, but more an animal tamer, and that complacency will see your head bitten off.

      12 – Where Does It Start?

      Always double-check that the rope you’re trusting your life to is the rope that’s connected to the anchor, especially at an anchor with many ropes hanging off it.

      13 – Where Does It End?

      Always check your ropes reach their intended destination, so you do.

      14 – Lessons Learned

      Every climb, every descent, offers the opportunity to learn something, so when you’re down on the ground, always take a minute to consider what you’ve learnt today.

      15 – Eyes On

      You should always be able to see and visually inspect both your descender and its locker, as this will reduce pilot error. This is generally best achieved by the use of abseil lanyards, but the level of care and attention should always be increased when wearing thick bulky clothing that obscures your belay loop.

      16 – Never Let Go

      Personally, unless absolutely necessary, I only let go if I’ve got more than one back-up (yes, that means, never fully trusting your friction-hitch, which may be viewed by some as overly cautious).

      17 – Always Carry a Cutting Tool

      Every good seafarer carries a knife in case they need to cut themselves free from the rigging of a sinking ship; you should too.

      18 – K.I.S.S

      ‘Keep It Simple Stupid’ should be your watchword in everything you do, and although this book clocks in at around 80,000 words I could probably condense it down to about 100. Avoid the over complicated at all costs, use only that which is fully and easily understood, but don’t mistake simplicity for the unsophisticated.

      19 – Whistle Test

      In rescue and rope access, there is something called a whistle test, the question being; ‘If someone blows a whistle right now, and everyone lets go, is everyone still safe?’ This goes to the heart of why we should always use a back-up-hitch but should be kept in mind for everything, especially if you’re climbing with the inexperienced, or placing all your faith in fireman belays.

      20 – Mistakes Happen

      Negligence and a lack of attention to the small things cause mistakes, and mistakes lead to accidents.


         
           
       


[image: image cap]


Figure 05: What generally kills you is a combination of small mistakes, each one in itself may be insignificant, but when added together result in a trip to the morgue. Yet sometimes one small error can be all it takes, such as the one illustrated here, failing to clip both ropes into your locker. Other mistakes include clipping your device to a gear loop or only into your leg loops, screwing
 a locker open, rather than shut, or simply forgetting to clip into anything at all. A good way to stay safe is to know when you’re most likely to make a mistake, like being tired, which can turn even a by the book Einstein into a fumbling Lloyd Christmas (Dumb and Dumber ref).



 


 

           
      21 – Oh Shit!

      The way to survive as a climber is to avoid the ‘Oh shit?’ moment, that second when something really bad happens, when you have total clarity about how you fucked up but are not in a position to save yourself. Abseiling has great ‘Oh Shit!’ potential, so always take it seriously, take it slow, and don’t become complacent and slapdash, or let your guard down until you’re down.

        
      22 – Death Notices

      Here are the main ways you’re going to kill yourself descending or watch others be killed unless you keep an eye on them:

      
        	Abseiling off the end of the rope.

        	Failing to clip into the descender.

        	Clipping into a non anchored rope.

        	Unfamiliarity with a descender.

        	Only clipping into one rope of a double rope system.

        	Letting go of the rope.

        	No back-up-hitch on the rope.

        	Failure to test an anchor.

        	Failure to use a fail-safe on a weak anchor.

        	Lanyard failure.

        	Incorrectly set back-up-hitch.

        	Blocking knot failure.

        	Non equalised rope ends.

      

      
      Conclusion

      Yes, I know I seem to overplay the safety factor a little sometimes, but then I’ve been climbing for over forty years, and I’ve had a lot of close calls, many that would have been avoidable if I’d read books like this.

      It’s also sobering when I look at CC addresses in old climbing emails, how many of those recipients are now long gone, and a lot of those deaths were due to simple mistakes.

      Thirdly, during the two years it’s taken me to write this book, four high profile climbers have died in rappelling accidents, so I feel my paranoia and interest in not dying is perhaps not something I should apologise for.

      The bottom line is, be as safe as you can, until being safe makes things dangerous.
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PHOTO CAPTION



The author, heavily loaded, descending down El Capitan’s East Ledges, a place where any slip could be your last.

Photographer: Charles Sherwood 
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      "I came in walking, I went out walking."

  
      Evel Knievel
       

 
                
 

      
  
    


      
    
      Rappelling should be treated like fighting off a grizzly  bear with a spoon: as a last resort. If you can walk off, then walk-off.

      The reason for this is that rappelling is always committing, and is generally carried out at the end of a long day, exposing you to all sorts of hazards at the very moment you’ve lowered your guard.

      Walking, on the other hand, is slow and casual. You can afford to make mistakes. You can talk, you can check out the nature and decompress from a hard climb. You can let the climb settle.

      On many big trad or alpine routes, rappelling is generally not an option, well not unless you want to use up your rack, so going down on foot is the only way. The skills needed to descend a big mountain make up a large chunk of what being a competent mountaineer or Alpinist is all about.

      Walking down can range from a casual walk-off via easy angled slopes, through forests or pastures, along well-marked tracks, to complex descents, going ‘over the top’. Such descents can often be far more adventurous and challenging than the route you climbed, requiring complex and solid mountain skills.

      A good example of this would be descending some big granite dome, something you can start down with your hands in your pockets, but where the angle gets steeper and steeper. To begin with, your safety is based on route-finding skills, reading the topo, maybe having a compass or bearing, taking the gentlest, safest slope; then suddenly, your life can be determined by the quality of the rubber on your shoes, when you’re unsure if you’re walking or soloing.

      The majority of mountain accidents are not caused by people falling off the hardest routes, but slips and trips, so it’s vital you’re able to discern the line between walking, scrambling, climbing and rappelling, which I would categorise as one is forgiving, while the other is not, one a sore backside, the other, a broken back, or worse.

      

    

             
             


        
General notes


      
        	Take care – always.

        	Remember that an approach is made when you’re fresh, but descents are made when you’re most tired. Don’t neglect that fact when asking your body to perform flawlessly.

        	If you know you’re about to carry out a big descent and you’re tired, then consider stopping for a break first. Eat some food, have a drink, pack everything away, so it’s shipshape. Find your headlamp, consult the map, check your position, discuss with your partner the way off. Once you’ve put 5% charge back into your battery, start down.

        	Always carry some form of effective lighting with you when going beyond the world of street lights, even if you’re "sure" you’ll get down before dark. Never underestimate how dark night can be. On any big route, pack a headlamp and spare batteries, as it’s not uncommon to end up stuck behind slow parties and top out as the sun goes down. All of a sudden, the easy walk-off suddenly becomes not so easy at all. Throw in rain or snow, and even the easiest way off can prove impossible to find.

        	With a phone you can work out where you are, it has a light, a compass, photos of the descent, and can even allow you to contact your Mum for help, but only if you have battery power.

        	Darkness makes everything ten times harder, even with a head-torch, so it’s best to always have daylight in the bank. This means a pre-dawn start for long routes with complex descents.

        	No time spent in reconnaissance is ever wasted. Check out Google Earth for a satellite image of the way down. Take a screen-grab. Also, check the forums. Some classic routes, such Royal Arches in Yosemite, have a lot of descent beta not included in the guide book, including topos and alternative rappel descents.

        	Learn the skills of the tracker as this will help you find the way off climbs, locating faint tracks that lead to rap stations, or walk-offs and scrambles from less popular routes. Looking for footprints is obvious, but this is easier when the sun is lower in the sky. If it’s night time, hold your headlamp at waist level not on your head, as this will pick up tracks more easily.

        	When looking for trails, look indirectly at the ground ahead, as this form of averted vision takes better advantage of the cones and rods in your eyes, and can often pick up safe lines you can’t see directly; animal trails, worn pathways across the rock.

        	Look out for broken or cut branches, or trampled down grass, bushes or brush.

        	Some peaks can have very complex ways off, requiring complicated pacing, timing and micro navigation in the dark or white-outs. Many climbers will just roll the dice and luck themselves down, or team up with someone who has their shit together. Eventually, such an approach is going to lead to trouble. Having a tiny compass (Silva ‘Pocket’ or ‘Field’ compass) and a small section of map, helps to reduce your blind faith in the mountain Gods. You can further improve your chances by marking down compass bearings from key points, as well as pacing and time (e.g. ‘20 degrees from X point for 100 seconds to get to Y’). Get this map laminated and stick a loop of cord through it, so you don’t lose it.

        	A tiny GPS like the Garmin Foretrex is good insurance for the navigationally challenged. They weigh very little and it’s easy to add markers from Google Earth. If using a GPS in situations when your life might depend on it, then learn how it works before you need it. This is often best done by simply playing around with it at home and work.

        	Beware of moving boulders. Yes, routes that have been descended thousands of times should be settled and safe, but rocks and boulders are not fixed or cemented in place. Lines of drainage often feature balanced rocks, some the size of cars, and I have three friends who have been pinned by boulders that have moved. Always approach all boulders as if they’re going to move or fall on top of you, especially on sloped ground. Also be wary of chockstones in gullies, as these have a nasty habit of changing their minds about how stuck they are!

        	If you feel you’re getting on to steeper and steeper terrain in the dark, don’t just push on, as hope is no aid to the lost. Consider retracing your steps, or stopping and working out where you should be (some descents spiral down, meaning a wrong turn can see you at the top of a huge face). If in doubt, then consider bivvying.

        	If descending down loose ground, let one person go down at a time, and have them get in a shielded spot before the other follows. If this isn’t possible, then stay close, as this will reduce the chances of being wiped out.

        	If more experienced climbers are coming up behind you or passing you, ask them about the way off, or if the route is busy, just follow someone who knows the way.

        	If you’re unsure where you are in the dark, turn off your headlamp for a while and allow your eyes to adjust. Often this allows you to see things hidden by the light. Start by shutting your eyes tight for 10 seconds.

        	Cairns do not show the direction of travel, so beware of mystery cairns which lead you astray, or lead you to the top of other climbs.

        	Look out for black rock, it’s often a sign of drainage or weeping, and can be wet, lichenous, or loose.

        	Consider your future self and build your own cairns and arrows on a remote descent so you can find your way back, such as an arrow of pebbles to direct you out of a wash at the correct spot. You will be happy for that foresight at 3 am.

        	Paths are like rivers, where they join they tend to get bigger, so always be wary of taking a path down that gets smaller.

        	Know when you should have your rock boots on and where you need your approach shoes. Rock shoes are always going to be best if there is steep ground below you, or you need to switch into climbing mode, like going down tricky steps and down-climbing. On the other hand, rock boots are lethal when it’s wet, especially on grassy top outs or traversing off cliffs, where approach shoes are safer, as long as they still have some tread on the soles.

        	If you’re descending blind, down a big descent you’re unsure of, make sure everyone keeps their harness on, stick on head-torches before it gets dark, and make sure the last person above has the rope (feed it into you pack so you can instantly deploy it, as you would from a rope bag). Doing this means if someone gets into trouble, the person above can always throw down a rope, whereas if you’re the one who’s stuck in a bottomless squeeze chimney with the only rope, you’re pretty much stuffed.

        	When the ground becomes steep, turn in and go down on all fours. If you slip facing out like a hard man, there is a good chance you’ll tumble out of control. Going down on all fours means you’re much more stable, have a low centre of gravity, and have your weight on your toes (not your heels). In this position, if one foot slips, it will generally catch on something, and you can even deliberately slip down some sections.

        	Scree slopes can offer an easy way down but beware of the difference between small shards of rock and a boulder-strewn slope. The latter can be lethal, and some areas can hang on hair triggers.

        	Beware of attempting to cross large house-sized boulder fields, as they can be very difficult to negotiate, exhausting, and dangerous, especially if wet or lichen-covered. Use Google maps, or a high point, to identify the shortest way through, and avoid them if you can.

        	On steep ground with inexperienced partners keep a rope close at hand, ideally loose in the top of your pack complete with a locker. This will allow you to give assistance if required. In many situations, this will only be a confidence rope as you won’t be able to build a belay, or even be wearing a harness. For this reason, it’s very valuable to learn classic alpine belaying, or scrambling techniques, including both the body belay as well as using natural features as belay points, like rock spikes and boulders.

        	Keep your helmet on until you’re 100% sure you’ll not become an anecdote about not taking your helmet off! Many descents come down gullies and boulder-strewn terraces which are far more hazardous than any climb.

        	Do not underestimate how much sleep deprivation can lead to errors. This is vitally important on very long days, which can begin long before dawn and continue into the night, sometimes lasting longer than 24 hours. Such long days can reduce your cognitive ability to solve simple problems (such as reading a map) by 20% (or the same as a mild concussion). Magnify that problem to something much more challenging, such as becoming lost, working out if you should continue or try and bivvy, and your brain might become overloaded. Knowing your brain is 20% less effective can help you purposely slow your thoughts.

      

      
      

    

             
             


        
Winter & Alpine Notes


      
      
        	If you’re descending in winter conditions, you should know how to ice axe arrest, and have something to brake with. If you don’t have an axe, then a ski pole or sharp rock might be better than nothing, but you should have practised braking before you have to do it for real.

        
        	If you have no tool with which to arrest yourself and you’re on a moderate slope, try and rise up like a cat, onto your hands and toes, and stop. The aim is to be more sharp and pointy and less sledge like, which is what you’ll be when wearing full Gore-tex.

        	The wrong choice of footwear is one of the main reasons for slipping on a winter descent, especially if you’re forced to down-climb steep snow in boots that are too soft to keep an edge. Yes, you can climb Trango Tower in approach shoes with alloy crampons, but get onto any steep slope, and you’ll die.

        	What kills many climbers in the mountains is slips and trips, crampons snagging on gaiters, toes stubbed on stones. For this reason, always make sure everything below the knee is shipshape, gaiters aren’t baggy, laces tied up and tucked away, crampon straps locked in, and trousers not flappy.

        	When descending your heels are closer to your arse, so make sure you don’t have anything swinging around; slings, hitch-cord, rucksack straps, anything that will snag your feet or crampons and trip you up.

        	Very often it’s haste that is the killer, so try and always go slower than you feel you should be going; go at guide speed, which is half as fast and half again. A safe steady pace will get you down in one piece.

        	Crampons can make difficult descents easy, a terminal descent safe. If there is any chance of ice or snow, then have a pair of crampons with you. They don’t have to be hardcore mono points, as even super light walking spikes can save the day.

        	When wearing crampons watch out for balling of snow underfoot, caused by warm snow that has a high water content sticking to your cold crampons. Use anti-ball plates and get into the habit of tapping your crampons with your axe or ski pole as soon as they begin to feel heavy, or like you’re wearing high heeled shoes.

        	Wearing crampons takes some practice. Understand what you can and can’t stand on. Know how secure they are in bulletproof glacial ice when they’re blunted by all the trampling along moraine. This experience in crampon use  can take many days and weeks of tramping around and climbing to develop.

        	To avoid catching your legs with your crampons, try to visualise squeezing a football between your knees, keeping your feet further apart than normal. Alternatively, imagine you’re a bow-legged gun-slinger who "couldn’t stop a pig in a doorway".

        	If you don’t have crampons focus 100% on your heels, just as you’d stamp down hard with crampons on hard ice, you should really swing your heels in hard if descending without crampons.  Try not to drop your toes below you heels, so that they remain engaged with the slope (this is also important on steep, wet grass and bog).

        	If you’re descending down a covered glacier don’t forget that you apply more force going downhill than up (that’s why it hurts your knees). This means snow bridges that held you going up, might not hold you going down. Also, remember that snow bridges are softer in the afternoon.

        	Always consider avalanche danger when looking at the descent, and remember that 90% of avalanches are triggered by the victims.

        	Know the avalanche conditions ("Know before you go"), and understand most accidents happen on terrain between 30 to 50 degrees, and on convex slopes. Try and stick to the technical ground, away from the centre of slopes or funnel points, and remain roped up, but beware of triggering a slide on a partner.

        	Doing an avalanche safety course is a good investment, but very often you have no choice but to descend down avalanche-prone terrain, but knowing it’s dangerous is a good start. You can help to reduce the risk by picking a line that’s off to the side and by picking what day you go down. Stay roped up and even tie two ropes together to belay someone down 120 metres. Or even try and trigger the slope up high.

        	The number one way to descend a mountain is on skis, as this is both swift, safe and fun. On glacial peaks, skis also reduce the risk of falling into crevasses. Unfortunately, this generally requires a great deal of skill as well as the right equipment. Being able to ski in climbing boots or with a heavy pack is pretty much impossible for anyone but an expert skier, unless you’re on the easiest of slopes (think one degree). But by switching between climbing boots and ski boots, and keeping your pack light, it is possible to make ski descents with a more moderate level of skill.

        	Skiing downhill and roped up, sometimes with a pulk in tow, requires some practise before you have to do it for real. Generally, you should aim to ski offset, not in-line, say at 45 degrees, so the rope is less able to yank either skier. If using a pulk, attach it to the rope of the lower person, so it can be controlled a little by the upper skier, or extend it back by several metres.

        	Another good trick with down hill pulking is to attach a sling or length of cord under the pulk, to act as a brake, so it has to be pulled down the hill, rather than chase past you and drag you into a crevasse.

        	Leave a trail. If you’re climbing away from a high camp or basecamp, then try and create a trail to follow in order to find your way back. This can often be done with wands with a small piece of reflective tape attached to the end. Another option is to leave a small  LED light on inside your tent, like an Adventure Light Guardian, which will illuminate your home for up to 250 hours.

        	Again, take care.

      

      Conclusion

      Unless you’re being dropped off and picked up by a helicopter, or you’re sport climbing from the boot of your car, adventures big and small will always involve some non-technical descent, and in my experience, it’s often here that you come a cropper, or make mistakes, most often because you just let your guard down too soon.

      All forms of descent require you to hold your focus a little longer than you really want. Have respect for where you are and what you’re doing, and maintain this respect for both yourself and your partners.

      Remember, it’s not over until you’re down.
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PHOTO CAPTION



Paul Ramsden deciding to call it quits on the Croz Spur for the second time, Grandes Jorasses. Paul is one of the best mountain- eers I know, and perhaps the best alpinist of his generation. This does not translate as having a rhino like mentality, smashing down anything that stands in his way; but more about playing the long game, which often translates into more retreats than summits, and not being intimidated by short term failures.

Photographer: Andy Kirkpatrick 
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      "What’s most important is rarely obvious."

      Peter Thiel
  

 
 

   
  

                
                
  
        Just as a carpenter can’t build a house without knowing the difference between a screwdriver and a bradawl, a descending climber must first, fully understand all the tools they have at their disposal.


        
		the human body

          
        I’ll start with the simplest tool of all: the ultimate non-mechanical device: you.

         
       
            Hand wrap
           
 


(Fig 06)


        

        Anyone can grip a rope, but make that rope 7.5 mm, freeze it, add some weight – yours or someone else’s – and it’s not so easy. The number one rule in handling ropes is to wear gloves. Number two, to know your limits. Learn to employ more than just your puny grip by using your whole hand and thumb; because sometimes, – when all else fails – that’s all you’ll have.
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Figure 06: The ability to grip onto a climbing rope is severely limited, and so it’s worth learning the hand wrap technique, as this allows a great deal of friction to be employed over any kind of rope, wet or dry, with or without gloves. Employing the thumb allows even very thin ropes to be gripped and locked.







 
        
        Reverse Batman

        The climbing equivalent of shimmying down a drainpipe. Going full ‘Adam West’ is often the only way you can descend ropes or cables that are too thick, or too tight by simply going hand over hand. Be warned, if this is the case, your ability to hold on with only your hands is very limited, and generally, it’s only employed for balance. If the angle becomes steep, or you have a heavy pack, or if your feet slip, you may not be able to hold on.

          
          Wearing leather gloves is always advisable, but fleece or wool gloves, on the other hand, can be very slick, and so can be lethal. When the angle is low, you can allow the ropes to slide through your hands, but as the angle gets steeper, you should face in and go hand over hand, and be prepared to grip the rope or cable with your legs, like a fire fighter going down a pole.
          

          If the outcome of a fall is life-threatening, then you should attach yourself to the rope or cable with a friction-hitch and a lanyard - which not only keeps you safe but should also allow you to rest.
          

          Don’t forget: you are not a superhero. If in doubt, attach yourself to the rope/cable, or just get the rope out.

         
         
  
      Arm Wrap
         
(Fig 07)

        

        This is good for low or moderate angled terrain and is often used on fixed ropes, but be warned that it’s really only designed to slow you down, and the steeper the ground, the less effective it becomes.
          

          Like all body rappel methods, the amount of clothing is important, and it’s best if leather gloves are worn.
          

          Primarily all the weight is on your feet, but it’s still very easy to lose control using this method, especially if you panic, or if you lose your footing.


        
          Method

        
         
          	Take the rope in both hands and pass it around your back.

          	Wrap the rope, so it runs around both forearms, meaning it comes out under your armpits, around the forearms, and into your hands. If you’re wearing a pack, the rope will run across the straps, which will increase friction but may melt the fabric.

          	You brake with your lower hand and can rotate your wrist to increase the tension of the rope over your forearm.

          	To brake, bring your lower arm around to the front of your body, which adds more friction and tension, as the rope is now running more around your ribs.

        

        An arm wrap is a good technique when encountering tight fixed ropes, where you cannot attach a descender, and in some cases, you may want to clip into the rope with an extended friction-hitch, guided down by your upper hand.
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Figure 07: The arm wrap is a very good technique to know when faced with descending loose fixed ropes over low angled terrain, as well as emergency descents when you don’t have a harness. It’s especially useful for descending snow slopes, as the majority of the weight is always on your feet.




 
         
        Dülfersitz
              
(Fig 08)

        

        The classic Dülfersitz body rappel was good at the time, as it didn’t require any equipment – which no one owned anyway – only balls of steel, and a high pain threshold. This was especially true on overhanging ground, but it was also a technique that required heavy duty clothing, as anything less was pure torture.
          

          These days climbers no longer dress like that, and I’d wager that few would be willing to even try such a technique, which may seem as relevant as shoeing a horse.
          

          It also required a thick, high friction hemp rope to work, which means when you use thin, slippery nylon ropes, with shiny nylon sheaths, the result can be catastrophic.
          

          The method is comparable to BASE jumping, in that any mistake would kill you, and there is no room for ‘working it out’ while rappelling. There is also no room for sorting out tangled ropes with the Dülfersitz, or a back-up-hitch, as you won’t be wearing a harness.
          

          If you want to learn this technique, then learn it while on a top rope (and don’t wear your best Goretex jacket).
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Figure 08: Rope pathway for classic Dülfersitz.




 
        
          Method

        
         
          	The best way to visualise this technique is that you’re not rappelling down on the rope, but making a loop of rope (the rope in-line with your body), placing your leg in it, and sitting in it, a little like the J-hook (or foot lock) used to climb a rope.

          	Now pass the rope around the outside of your thigh and up over your shoulder, down your back to your brake hand.

          	To start with, you may want to take a wrap around your brake hand, but this may be unnecessary.

          	You can gain more friction by passing the brake rope between your legs, although this will bring you to a stop.

          	Never let go of the live rope, or you will flip and die!
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Figure 09: Classic Dülfersitz. Note the heavy clothing.







 
         
        South African Rappel
          

(Fig 10)

          

(Fig 11)

        

        This is an updated, more forgiving, and less painful method of carrying out a non-mechanical rappel, developed by South African mountain guide Andrew Friedemann in 2000.

        The South African rappel is ideal for mid to low angled terrain, and I’ve found it most effective at getting down short steps and steep down-climbs when not wearing a harness.

        Its primary advantage over the Dülfersitz, is that letting go with your guiding hand will not result in the whole system failing (i.e., you don’t flip over backwards and fall to your death – which is good). It also places the load and friction over areas of your body more capable of taking the strain, namely not your neck!

        Another advantage is one hand can remain free, meaning it’s easier to deal with tangles.

        Heavy weight clothing is still recommended, and the main disadvantage is it only works with a two rope system.
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Figure 10: Rope pathway for South African rappel.

                
         






 
        
          Method

        
         
          	Take both strands of rope and pass them behind you, and back around to your front, so they cross your back.

          	Pass both strands between your legs, and step over them, so they run through your groin.

          	Take both strands and hold them in your brake hand, wrapping them over your forearm, as you would when doing a body belay, if you feel you need more friction.

          	Use your free hand to hold the two loaded strands above you in order to stay upright, and on steep ground, these should be located under your armpits.

          	If you want to stop, then wrap the rope around your legs.
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Figure 11: The South African rappel, a much more intuitive and easily mastered body rappel.




		The Rappel Locker

        This piece of hardware is both the link between you and your descender as well as a vital piece of equipment in its own right.

        The ideal locker should be more than capable of dealing with all the forces you’ll encounter (minimum 25 kN main axis, and 8 kN minor axis), multi-functional, and able to handle several complementary techniques. Here are some things to consider:

         
        Strength

        A hot or cold forged locker is far stronger than an old school bent bar design, an important factor to consider given how easy it is for a karabiner to end up cross-loaded. In an ideal world, you’d never break a locker, but often we find ourselves in less than ideal situations.

         
        Shape & Size

        The locker must be a pear shaped HMS design, so as to work with either a single or double munter hitch. Ideally, the locker will have a large, rounded rope running area rather than a boxier, I-beam profile.

        Volume is critical, as the locker must be large enough to have an abseil knot pass through it without jamming when using a super munter. A large internal volume will also allow bights of rope to be easily inserted when locking-off the descender. A chunkier karabiner will also dissipate heat better and reduce the sheath from glassing.

         
        Gate Collar

        The gate collar must have a ‘stop’, as this eliminates the collar jamming. This is caused by the collar being overtightened when loaded, but jammed solid when unloaded. This is vital when rappelling. Check this by tightening up the collar, then checking if there is still play in the gate. All modern lockers will have this feature.

        A heavy-duty collar is advisable, so as to resist deforming under atypical loading (I’m a fan of double action twist-lock karabiners due to their extra beef).

         
        Hang-Ups
          

(Fig 12)

        

        Personally, I would only use keylock or shrouded gate lockers, having seen – and experienced – many near fatal accidents with hang-ups involving hooked nosed lockers.

        This error can appear in many ways, but a typical one is when the descender hangs-up on the hooked nose of the locker. This can lead to the collar being screwed tight, but actually preventing the gate from shutting Often, when hang-ups occur, you are left merely hanging from the hooked nose of your locker. You don’t live long doing that.

         
        Cross-loading

        A locker should have as smooth a profile possible, as every sharp edge or angle invites a hang-up and cross-loading. The best way to avoid this is to use a locker that is either kept in line with the belay loop or allows the device to be kept in-line within the locker. Of these lockers, stand-out designs feature both a ‘horn’, that stops the device from misaligning, and a mechanism for locking the karabiner to the belay loop (such as the DMM Ceros or Grivel Clepsydra).
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Figure 12: The probability of pilot error when connecting your rappel locker to your belay loop increases the more tired you get, and can be compounded by darkness, or your belay loop being obscured by layers of clothing. These errors include screwing up your karabiner gate while the gate is open, thereby locking the gate open (left), and having the gate hang-up on the belay loop.



 
    
     
        Use Your Belay Loop
          

(Fig 13)

        

        The belay loop is probably the strongest part of your gear, so trust it. It allows your descender to rotate and adjust and remain in line with the force, while clipping the locker into your leg or waist loop keeps it rigid, and can lead to cross-loading.

        Another factor is that the rope can catch and snag on the locker’s gate, causing the screwgate to come undone, or even damage the sheath; not good! If you don’t trust your belay loop, give up climbing.
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Figure 13: Never clip your belay locker between your leg loops and waist, as this stops your locker being able to remain flexible and self orientate, which can lead to cross-loading.



 
         
        Gate Aware

        Whenever you do any kind of locker rappel, make sure the braking ropes do not run over the gate. This can result in the gate’s locker unscrewing, the gate being forced open, and the ropes escaping.

        Sometimes you are forced to use a non-locking karabiner for these techniques, and this is okay as long as you give the karabiner your undivided attention. Loading and unloading can cause hitches to shift and unclip themselves.

         
        D-Shaped locker warning

        I often see climbers using D shaped lockers on their devices, no doubt because they tend to be cheaper, lighter, and these climbers tend to only use a single rope.

        The problem with a D shaped karabiner is the nose of the karabiner can push further into a tube device; this becomes a problem when using double ropes, especially the thinnest twins or half ropes when abseiling (sub 8 mm).

        What happens is that the loading on both strands is not equal, as it is with an HMS karabiner. way this manifests is when the person descending spins as they go down free-hanging abseils. As the climber spins, they are setting up the less loaded rope to curl around the loaded strand as soon the device is removed.

        If this problem is not identified as soon as the device is removed, the less loaded strand can effectively friction-hitch around the other rope, potentially jamming your ropes.

        If you don’t experience such an extreme effect, you will probably just notice your ropes are just more troublesome. For this reason, I would avoid mating a D shaped karabiner with your descender.

		Karabiner Wraps

             
        The best known rappelling karabiner/knot combination is the Munter-hitch, but there are also a number of other techniques worth learning.


        Although for 99.99% of your climbing life you’ll be using a belay device as a descender, in that 0.01% when that does not do the job, you might find the following are great problem solvers, or get out of jail cards.

        
        Single ‘Ranger’ Wrap
          

(Fig 14)

        

        This is a very simple way to descend a rope and is simply done by wrapping the rope around the spine of the karabiner. I would consider the ability to control and lock the rope with a single wrap as lower than any other technique here beyond an arm wrap, and it’s a method that should be practised at least once before using it for real, in order to get a feel for it. Its main value in climbing is when using fixed ropes that are holding tension or are too thick to feed into a standard descender.


        Although you usually only have room for one wrap of rope with a fixed rope, with thinner climbing ropes, you can do multiple wraps, the friction increasing with each wrap. In terms of twisting, this technique is less twisting than a Munter-hitch, although the more wraps you introduce, the more twisty it will become.

        The more the brake rope is held in-line, the more effective it is, and the less twisting occurs, so it’s best to use with a rappel lanyard if possible, as well as a back-up.
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Figure 14: Karabiner wrap with a single twist (left) and with a double twist (right).



 
          
        Triple Wrap
          

(Fig 15)

        

        This is a good way to increase friction if using the karabiner wrap, without adding more twists, and is done by simply adding in two extra karabiners.

        In practice, this technique would only ever be used as an add on, perhaps in some scenario where you had to rappel with some kind of load. It could also be useful if you found that you did not have enough friction mid-pitch with the standard method if the ground suddenly grew much steeper, for example (such as when crossing a bergschrund).
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Figure 15: Triple wrap.




		Karabiner Brake

      
        The best improvised rappel method is the karabiner-brake, being very rope friendly compared to the Munter-hitch, or karabiner wrap, but does require skill to use safely.

         
        Anatomy of a brake
         
        

         
          	Frame karabiners: Two karabiners, placed in opposition, create the frame onto which the braking bars are threaded and the spacer bar is clipped. Counter intuitively, two oval plain gates work best, as no collar helps them sit more easily.

          	Brake bar karabiners: These act like the bars on a rack style descender, creating friction as the rope runs over them, and can be formed by one, two, or more karabiner spines.

          	Spacer karabiner: It’s best to clip the body karabiners into a locker clipped into your belay loop, rather than directly into your belay loop. This allows you to create more distance between you and the karabiner-brake, allowing you to get your hand more in-line. If you’re using a rap lanyard, this is not necessary.
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Figure 16: Classic karabiner brake. It is also possible to use only a single brake bar when using thicker ropes, or three bars if using very thin ropes.



 
        Ideal Karabiners
           

(Fig 17)

        

        The best karabiners you can use are ovals, due to their symmetrical shape, as they match each other side by side, with their gates opposed or together, and when they are heads and tails. This allows them to be stacked up and matched easily.

        The brake bars should have a round profile, and not be boxy, as this will improve the smoothness of the descent as well as being more rope friendly.

        My advice would be to rack your wires on four oval karabiners, such as the DMM PerfectO, BD Oval, or Kong Oval Alu Classic, so you always have the best karabiner brake krabs at hand.
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Figure 17: Ovals make the ideal karabiners for a karabiner-brake, both plain gate and lockers. Racking your wires on three oval plain gate karabiners, such as the DMM PerfectO, allows you to use these to create a very effective karabiner brake when needed.



 
        Cross Loads
          

(Fig 18)

        

        Before you attempt to build a brake, you should be fully aware of the forces involved. Know how you are applying force across the minor or major axis, and how you are cross loading the body and the gate, generally in ways they were not designed to be loaded (especially boxy I-beam karabiners).

        For this reason, you should always double up all links in the system and set all body karabiner gates opposed to one another, so that the gates cannot fail. As failure will cause the whole matrix to come apart (and you’ll die).
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Figure 18: When setting up a karabiner brake, you must pay very close attention to the cross-loading forces being applied. Wiregates can be used, but then you must pay even closer attention to where the ropes are running, and always double up your karabiners (back to back).



 
        Pre-load Test

        When using a karabiner-brake, always pre-load your set-up thoroughly before you commit, and make sure you always use a back-up-hitch, as you’re using these karabiners in a non-standard way, so shit could happen.

        In my experience, such book learning techniques as this seem easy to get your head around, safe at home, but less so when you’re standing on a ledge above the void.

         
        Don’t Lose Your Karabiners

        With all karabiner-brakes, the brake bar krabs are only held in place by the rope, so you must always be very careful when coming off the rope; otherwise, you’ll lose these karabiners.

         
        Karabiner brake SET-UPs

        
         
        French "Bicephale" Brake
           

(Fig 19)

        

        This is a very simple set-up that creates the lowest amount of twisting into a rope, but at the cost of providing only a minimal braking force, and so is best only ever employed on less than vertical terrain.

        You should only employ lockers, and never use this without a back-up, as there is an inherent risk of the top karabiner shifting, which can cause the system to fail.

        You may also not quite grasp how little friction the system provides, so the back-up-hitch provides a safe way to reconsider your options.


        One reason I think this technique needs to be learned is that it can be used with ropes of all diameters, including very thick ropes, such as 12 mm statics. It can also be employed to descend ropes that are under light tension, such as fixed ropes that have shrunk or have been loaded with snow.

        When using this technique, keep the system tensioned at all times; otherwise, it will fail. And pay close attention when moving over edges, so that the rock does not catch and pull the stack apart.

        
          Method

        
         
          	Clip a ‘spacer’ locker into your belay loop or lanyard.

          	Clip the ‘body’ locker into this.

          	Pass a bight of rope through this.

          	Clip the ‘brake’ locker into this bight, and then back into the rope above the ‘body’ locker.

          	Weight the three karabiners.

          	The ‘body’ and ‘brake’ karabiners will apply a slight deviation into the rope, creating friction.
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Figure 19: The bicephale technique provides a very low level of friction, meaning it’s only of use when the ropes are semi loaded, such as when used with fixed ropes.



 

        Classic Karabiner-Brake
           

(Fig 16)

          
           

(Fig 20)

        

        This will be your go-to karabiner-brake, providing an adequate amount of friction when used with two ropes, with the added benefit of zero twisting.

        
          Method

        
         
          	Clip the ‘spacer’ locker into your belay loop.

          	Clip two karabiners into this with gates opposed (either locking or plain gates) to create the ‘body’ of the brake, the frame onto which the ‘brake’ karabiners sit.

        

        Pass the bights of rope through the ‘body’, and clip both into one or two of the ‘brake’ karabiners (depending on how many karabiners are used). Then slip the brake karabiners back over the ‘body’ krabs, creating a closed unit once weighted.

        Note: This is the same set up you would use with a magic-plate, with the plate acting as the frame and one or two karabiners used as the brake bars.
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Figure 20: Karabiner brake constructed using wiregate karabiners.



 

        Karabiner-Brake+
           

(Fig 21)

        

        To add more friction to the set-up, add an extra karabiner as with the French method. This is a good approach if you’re forced to rappel on a very thin rope, where even adding three brake karabiners does not provide enough friction. You can also use standard methods to increase control, but these will defeat perhaps the most important feature of a brake, which is to reduce twisting to a minimum.

        


[image: image cap]



Figure 21: Karabiner brake+, with extra karabiner added in to increase friction.



 

         
        Set-ups to Avoid
           

(Fig 22)

        

        You will often see pictures of an angle piton used as a brake bar or even an ice-screw. These set-ups are dangerous as there is no redundancy and all the force is being applied to the gate of one karabiner.
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Figure 22: Many old school techniques had their place when climbers were only just feeling their way, as climbing standards were being pushed, but the piton brake bar is one technique that should be left in the past.



 
        Theory Versus Reality

        Does this actually work in the real world? Well, I have two mates, Dick and Frank, who once got hit by a winter storm high on the Croz spur on the Grandes Jorasses. A retreat was the only option, but Frank was wasted after several nights out on really poor bivvy stances, and so almost immediately fumbled his belay device, and dropped it down the face. This was less than ideal in the circumstances, not good when they had hundreds of metres of ground to descend in a full-on storm. Taking pity on him, Dick handed over his belay device to Frank, deciding to use a karabiner brake instead, at which point Frank dropped that one as well. Needless to say, they both made it down on karabiner brakes.

		Munter-hitch 

(Fig 23)



      
        Not so much a tool, but used in partnership with a large HMS, the Munter-hitch, or Italian hitch, should be in the tool-kit of every climber. It is not only a great belay method in general, but vital when your ropes are too stiff and frozen to fit in a belay device, for rapping down super chunky ropes, or when you’ve lost your device.
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Figure 23: How to tie a Munter-hitch. Make sure you tie a Munter, not a Clove-hitch.



 

        The Munter has a poor reputation as an abseil knot, but twisting can be reduced by keeping the braking rope strand in-line with the live rope.
        

(Fig 24)



          If this is too strenuous, use an abseil-lanyard to extend it out from your body, and then try and keep the brake ropes in-line with the live ropes. Avoid having the ropes running over your hip, which can introduce twists.
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Figure 24: The biggest pilot error with a Munter-hitch is to have the ropes run over the gate which can result in the Munter failing.



        Another factor is to always pay close attention to having the loaded rope running along the spine of the HMS, not the gate, as the latter can see the ropes escape the locker.

(Fig 25)



        


[image: image cap]



Figure 25: Three Munter-hitch rappel set ups: single rope (main), double rope via two HMS lockers (left), and double rope via a single HMS and single Munter (right). All images demonstrate the correct way to control the rope, which will help minimise twisting.
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Figure 26: A Munter-hitch can be used with very small non locking karabiners and single ropes, but you should always double up the karabiner using opposed karabiners.



 
        When using double ropes just clip both into the same HMS, but if you’re using single ropes, then consider using a blocking method, and rap on only one rope.

        If you only have small non-locking, non-HMS karabiners, then you should rappel on a single rope (see
          blocking), using one strand of rope through two small karabiners.
           

(Fig 27)
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Figure 27: If you struggle with tying a Munter, then this double twist method is a great method.



 
        
         
        Increasing Control
           

(Fig 28)

        

        The best way to increase friction on a Munter is to switch to a
          Super-Munter
          or
          Zuper Munter
          , but some climbers struggle to tie this knot. An alternative includes an extra wrap around the karabiner when tying the Munter, running the rope around the spine of the karabiner, or using two HMS krabs, rather than one.
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Figure 28: You can increase friction with a Munter by adding an extra karabiner (left), adding an extra wrap of rope (centre), or several wraps around the karabiner’s spine (right).



 


         
        Locking Off

        The best way to lock off a Munter is via the highly useful Mule knot, or you can create a soft-lock by tying an Overhand knot around the live rope with the brake line.


         
        Munter Variations

        
     
        Super-Munter
           

(Fig 29)

        

        Also sometimes called a monster Munter, this is one knot all climbers must know, as it’s probably one of the most important knots when it comes to problem-solving, AKA saving your ass when you’re down shit creek.

        The primary advantage of the super Munter over the standard Munter, is that it provides a great deal more friction and control, being a double Munter hitch, one Munter overlapping another Munter.

        This makes the Super-Munter ideal for working with very heavy loads and probably has the greatest braking power for a non-mechanical device, being much higher than a belay device or an ABBD.

        This makes the Super-Munter ideal for lowering, or even belaying and controlling very heavy loads, including people, making it possible to do so in a steady and controllable manner (it’s very easy to lose control of a belay device when it becomes overloaded, or the load on an ABBD can be so high, it’s impossible to gain control of it, and depress the handle).

        The doubling up of the Munter also helps to reduce twisting, as the second Munter removes the twists of the first, very similar to the technique of each climber rapping using the opposing hand of the person who went before them.

        The biggest advantage of the Super-Munter is its ability to pass a knot, the Offset Overhand being the most easily past, allowing you to lower, or rappel past an abseil knot.

        An example of how useful this is, is that it could allow a climber to lower an injured partner straight to the ground (2 x 60-metres) on both climbing ropes tied together, and then rap, without needing to pass any knots, turning a complex and dangerous descent into something very straightforward.
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Figure 29: Super-Munter.



 

        Zuper Munter
           

(Fig 30)

        

        This is a great hack, both for rappelling and lowering: basically being a way to quickly change a standard Munter into a Super-Munter, by way of a second karabiner.

        To use, just clip in a karabiner next to the Munter’s HMS, ideally one of the same size, and clip the brake rope across the front of the Munter, and into this second karabiner.
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Figure 30: The Zuper Munter allows a standard Munter to be quickly converted into a Super-Munter by simply adding in a second HMS.



 

        Assisted-locking Munter

        Although out of the bounds of this book, I would recommend you also learn and practice the assisted (AKA, the auto-locking Munter), as it’s a handy hack, and allows you to quickly go from lowering someone, to having an assisted-belay, simply by adding in a karabiner.

		Belay Device

        When I first started climbing, most climbers carried a stitch-plate (either plain or sprung) and a figure-8, one for belaying, one for descending. If you climbed in the Alps, you might just use the stitch-plate as a descender as well, or only use a figure-8, but neither was ideal as a dual-purpose device.

        This all changed with the introduction of the Lowe Tuber, a conical-shaped device that was less grabby than a stitch-plate, and could be flipped to offer two levels of friction for rappelling. Although revolutionary, the Tuber remained an early adopter device, and it was only when Black Diamond came out with the Air Traffic Controller (ATC) that things really changed, with Wild Country following on with the Variable Controller (VC), and climbers en masse binning their stitch-plates.

        The next big jump came in the form of the New Alp Plaquette Magique or Magic Plate, a revolutionary design, allowing a leader to bring up one or two climbers in an assisted belay mode, now typically called ‘guide mode’. Unfortunately, beyond a small number of climbers and guides, the Magic Plate passed most climbers by. Luckily, Petzl introduced the Reverso, a hybrid device, offering both plaquette and tube functions.

        And so, the widespread adoption of one tool that works in both ascent and descent is fantastic, as climbers now have a tool that will do it all, meaning they are completely familiar with their descender.

         
        Increasing Control

        There are situations when you must adjust the level of control you have over the ropes, including:

         
          	The combination of being heavy, or heavily loaded, and using very thin ropes (≤ 8 mm).

          	You’re forced to rappel down a single half or twin rope (≤ 9 mm). I would add that rappelling on a single rope below 8 mm in diameter is very dangerous, and so some method of increasing control is vital.

          	Your belay device is very worn and no longer provides the desired amount of control (very common).

          	You are overloaded, either with ‘luggage’, a haul bag or pack, or a very heavy rack.

          	You’re carrying out a tandem abseil with two climbers hanging off one device.

          	You’re undertaking a scary and exposed free-hanging rappel, and just need to feel you have maximum control.

          	The ropes are wet or icy.

          	You’re experiencing more than one (or all!) of the above.

        

        Here are a number of ways of increasing friction (many of these can also be used with other types of descender):

         
        	
        Back-up-hitch

        The use of a friction-hitch helps to increase the friction over the rope, with more a squeezing action (rather than pressing down), giving more control over the rope.

        

        	
        Gloves

        Wearing leather gloves helps provide a better grip on the ropes, and stops you burning your hands (or getting the feeling they’re going to burn).

        

        	
        Leg Wrap

        This method is simple and can be employed or deployed at any point, so is good to have in the tool kit, if you suddenly find you’re struggling. To do this, simply grab the rope with your toe, and allow it to wrap around the back of the calf and ankle. By pressing one leg over the other, you can increase the friction. If more friction is needed, you can put it around your thigh, which will require you to manually pull up rope to make it move, and although effective, can be uncomfortable (especially if wearing shorts).

        

        

        

 


[image: image cap]



Figure 31: The modern belay device (right), an all-round tool for ascent and descent. When rappelling, you should try and keep your ropes running straight through your device, not adding in an extra twist by running it over the side of the device (top left).



 

 
	
        Double Locker  

(Fig 32)



        This is one of the most effective methods of increasing friction before you begin, and is created by simply clipping two lockers into your ropes as they come through the device, increasing the friction. Ideally, you want matched lockers, placed in the same direction, but it will work with pretty much any combination.

        

        	
        Friction Karabiner 

(Fig 33)



        This is another method that can be employed on the fly and simply clips the rope through a karabiner clipped to your leg or belay loop, or even into a racking loop. The effectiveness of this depends on how you’ve set-up your friction-hitch.

        

        	
        Semi Plaquette Rappel 

(Fig 34)



        If you’re using a hybrid device, clipping a second karabiner into the device, as you would when setting up a plaquette, can create a great deal of extra friction, but you need to get the correct size karabiner; otherwise, it’ll give either too much or too little braking power.
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Figure 32: Double karabiner method.
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Figure 33: Friction karabiner method.
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Figure 34: Half plaquette method.






 
 
	
        Spine Wrap   

(Fig 35)



        This has the ropes running around the spine of the locker and must be set-up correctly to avoid the gate being opened. This approach works well when working with different diameter ropes but does introduce twists.
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Figure 35: Spine wrap method.
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Figure 36: Z-Rig method.



 
 
	
        Crossbar   

(Fig 37)



        This is an effective way to add some friction and can be employed easily on the fly. Due to the extra pressure against the gate, I think it’s best to clip the crossbar locker into your belay loop.
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Figure 37: Crossbar method.



 
	
        Twin Devices   

(Fig 38)



        This technique requires two devices, and so is most often used when rappelling with an injured climber. The second device can either be clipped into the leg loop, under an extended primary device, either with the primary device placed on an abseil lanyard or simply extended via a locker. The none leg loop method works best, as it allows a back-up-hitch to be more easily employed.
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Figure 38: Twin device with (left) second device clipped to leg loop and (right) both devices clipped into belay loop, but with primary descender extended by second locker.



 
         
        Reducing Friction

        Just as heavy climbers may require more friction, very light climbers can find it hard to move down a rope, especially thick ropes. This can lead to a climber literally dragging themselves down the rope, fighting their back-up-hitch, going down in small jerky movements.

        The reduction of this friction is something best achieved by having a descender that allows the friction to be increased or decreased depending on what side is chosen. With most devices, the side that lacks the grooves or cleats has lower friction.

        If the climber is very slight, it might be worth even carrying a figure-8 for descent, using it in the sport mode.

        If you’re rapping on thick ropes (e.g. 11 mm haul and lead line), the blocking method is a good way to halve the resistance, even if it’s only used by a light climber.

        
        
        Locking Off your Belay Device

        
Although a back-up-hitch can save your life, personally, I would not trust my life to it, meaning if I need total security, I will lock-off my rope as well in some way.

This is achieved either by a ‘hard lock’, tying off the ropes to the descender’s locker with a Mule knot, or a ‘soft-lock’, something that tends to sacrifice a little security for practicality.

A hard lock method is not easy to achieve when using a back-up-hitch without pulling some rope through your hitch first, so a softer method is often more applicable.

Here are a number of methods you can employ, both soft and hard:
Learn to tie both a Mule hitch, as well as more freestyle half-hitches, locking off your rope to your belay loop, leg loop, etc.

The fastest and easiest method to soft-lock the rope is two wraps around your thigh. This method works best when used with a back-up; otherwise, it can cut off your circulation. The drawback is the rope is not actually locked off, and so can come undone.

If using a back-up, then by tying an Overhand knot with a large bight (30 cm) you can create a soft-lock, as the knot will not be able to pass through either the friction-hitch or belay device  

(Fig 39)

. You can add further protection by clipping the knot into your harness with a locker, or tying the Overhand knot so that it captures your belay loop.

If you want to soft-lock your rope, but don’t want to clutter up your belay loop, you can just pass bights through your leg loop, and tie the ropes off with an Overhand  

(Fig 40)

.
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Figure 39: It’s not easy to tie off a belay device when using a back-up-hitch, but a soft-lock is one way to create an extra level of security. An Overhand knot tied into both ropes (make sure you set large bights), will jam in both the back-up-hitch and the device.
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Figure 40: A semi-hard lock when using a back-up-hitch can be made by tying a Mule knot into your leg loop, or ideally, into your belay loop if using an inline method (best practice).



 
         
        Worn-out Devices

        A belay device is designed to work with ropes from 11 mm to 6.9 mm. With the smaller diameters, the amount of control you can apply can feel scary. Find yourself rappelling over an overhang on the thinnest ropes, and it can feel like you’re holding on for dear life.

        If your device becomes worn, this low friction problem become dangerous. This is most easily identified by worn cleats and grooves, but also by the rim of a device losing its edge, as well as general rappel death grip! So replace your device when it’s worn.

         
        Rope Specific Devices

        There are a number of micro belay devices knocking around (discontinued and current), designed to be used with only the thinnest of ropes (6.9 mm to 8 mm), devices such as the Edelrid Micro Jul, DMM Bugette, and Petzl Reversino, allowing a much greater degree of control over skinny ropes.

        The problem is, although your ropes will work with these devices, you’ll often also come across ropes you have to use that are not skinny. This can include fixed ropes, or when teaming up with another team to rap a route, and so I’d recommend steering clear of these devices unless you’re going to carry two devices.

		ABBD

       
        Assisted braking belay devices (ABBD), such as the Petzl GriGri are extremely common these days, and for many climbers, this will be the only device they carry for single or multi-pitch rappelling.

        
          Pros
        

         
          	The ABBD locks off automatically, increasing the safety of the climber.

          	If the climber has to return up the rope, they need only add a friction-hitch, or ascender, above the ABBD and ascend, the ABBD acting as the lower ascender (sport jumaring).

          	The speed of descent can be controlled by both the brake hand and the hand on the ABBD handle.

        

        
          Cons
        

         
          	Only works on a single rope, and so requires the use of a blocking technique or simul rap set-up.

          	Unlike a normal descender, where the heat is dissipated through the device and locker, the heat tends to be held by the ABBD’s steel cam, which can get very hot.

          	It can be quite a strain on the hand to keep the handle depressed on free-hanging abseils, especially with heavy loads.

          	There is a greater risk of the device being set-up the wrong way round (I’ve seen this countless times, as well as done it myself).

          	An ABBD is a pro tool and not designed for novices.
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Figure 41: ABBD (Assisted braking belay device).



 

        Locking-off an ABBD

        It may seem counter-intuitive to want to lock-off an auto-locking device, but you should not forget the ‘assisted’ part in the title. It’s very easy to assume you’re secured to an ABBD while working in the same spot on a ledge, for example, only to find you took it off an hour before. Or the device can be prevented from locking, maybe by a sling, at a time when you’ve tumbled off the portaledge.

        For this reason, I’d always recommend locking-off your ABBD, either with a soft-lock 

(Fig 42)

, by simply tying an Overhand on a bight, or via a hitch around the locker. Or better still, tie a half-hitch and an Overhand knot, or a Mule knot  

(Fig 43)

.

        I’d also add, that due to having no real redundancy with an ABBD (you are only attached to it with one locker), it’s worth considering locking off your rope via your belay loop instead of the locker, as this bypasses the ABBD altogether.
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Figure 42: ABBD tied off by passing the brake rope through its locker, then tying it off to the live rope with a half-hitch, which can be backed-up by tying an Overhand knot around the live rope. Tying an Overhand or Figure-Eight (left) is a very simple option, creating a hard stop, but if this becomes sucked into the device, it will be impossible to release under load, and is best employed
 when the device cannot be loaded, such as when using the ABBD as a back-up on easy ground. An alternative (not shown), is to tie a slip knot first, then that off with an Overhand, allowing the knot to be untied even if jammed into the device.
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Figure 43: Tying an ABBD off via a Mule hitch around the spine of the ABBD locker. Make sure you leave a large bight of rope, so as to avoid the loop/bight being sucked back into the knot, and this can be finished off with a) locker, b) a further half-hitch, or c) just tie an Overhand knot (this will block the bight from slipping back through). The Mule knot can also be tied around the belay
 loop in order to create some redundancy.



 
         
        Increasing Control

        You can use many of the same friction techniques used with a belay device, and the Petzl Freino is specifically designed for that purpose   

(Fig 44)

.

        You can also employ two dedicated high friction techniques, one by taking your redirected rope and passing it over the ABBD 

(Fig 46)

, the other by simply taking a bight through the ABBD locker (loading the spine), and looping it around the ABBD, in order to gain more friction  

(Fig 47)

.

        The primary reason for any of these techniques would be to gain more control of rapping with a heavy load or a heavy lower.

        Why would you need to employ more friction? Well, with very heavy loads it reduces your stress levels. And you might also find yourself rappelling on a rope that’s too thin for the device, such as an 8 mm half rope rather than a 10 mm single.
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Figure 44: The Petzl Freino is a dedicated ABBD karabiner, featuring an integral friction karabiner.
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Figure 45: The standard friction karabiner method works with an ABBD in the same way, either clipped in via your belay loop or via a leg loop.
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Figure 46: Passing the brake rope over the ABBD via a friction karabiner can add further friction. This is a good approach if you’re forced to rappel on suboptimal ropes with an ABBD.
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Figure 47: A simplified version of the two techniques above, eliminating the need for a friction karabiner by employing the ABBD locker’s spine.



 

         
        ABBD Back-up-hitch?

        The idea of putting a back-up-hitch below an ABBD might sound a bit daft if all you have to do is let go of the handle and the ABBD will lock. But there are many instances when this might be a good idea, such as when a less experienced climber is using one. The reason for this is that most ABBD devices have a braking method like a dead man’s handle, in that when you let go, it locks.

        The problem is when someone thinks they’re falling to their deaths, instead of letting go, they double down and pull harder! The time it takes for a climber to plummet 60-metres is less than the time it has taken you to read this sentence.

        Having a back-up-hitch reduces this risk. A second factor is that when only using an ABBD, all your eggs are in one basket, and I know of at least one case where a climber leaned back on a GriGri and fell to his death; the GriGri attached to his rope, but not to him.

        Lastly, using a back-up-hitch makes it easier to set the device onto the rope, with the friction-hitch taking the weight as you thread the device, which greatly reduces the risk of a fumble.

         
        Anti-fumble

        One way to reduce the risk of dropping your ABBD when rappelling is to avoid the ABBD juggle. This is when one hand is trying to hold the device, while the other feeds in the rope.

         
          	Un-rack the device, and with two hands, remove its locker, open it, clip the locker into one side of the device, then clip the device into your belay loop.

          	Pull up some slack in the rope, then stand on it, so the rope is unweighted.

          	Now insert the rope into the open device using both hands.

          	Half close the device until it’s locker blocks its full closure, but locks in the rope.

          	Unclip the locker from your ABBD, close the device fully, then clip the locker back into the ABBD.

        

         
        Anti-fumble loop

        Another way to avoid dropping your ABBD is to tie a 3 mm clip loop into the clip hole, making sure the loop is small enough that it cannot interfere with the ABBD. This as a pro technique, useful when using an ABBD with thick gloves and mittens, but such a loop could cause pilot-error, where the ABBD is clipped to you via a 3 mm cord loop, not directly into the device.

		Magic Plates 

(Fig 48)



        
        The magic plate or plaquette was never that common before devices like the Petzl Reverso took the idea, and ran with it.

        Unlike the do-it-all hybrid belay device, the magic plate was generally only used by guides to bring up one or two seconds at the same time, and featuring the now common auto-lock feature (this blew our tiny minds in the 90s).
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Figure 48: Kong Gi-Gi. An excellent little belay device that works much better than a hybrid model, both in plaquette and ‘rack’ mode.



 
        Unfortunately, they made poor belay devices for belaying a lead climber, and hence we ended up with the Petzl Reverso, BD Guide, DMM Pivot etc.

        But, there are some advantages of a Magic Plate. Being a dedicated device means it remains a far more effective and smoother auto-locking belay device. Secondly, and more importantly in the context of this book, these devices are very effective and rope friendly descenders, being able to be used like ‘rack’ or karabiner brakes, using one or two karabiners to apply friction to the rope.
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Figure 49: Grivel Shuttle.



 
        This allows the friction to be adjusted more effectively than with a standard belay device, plus the rope moves through the device with a minimum of twisting forces.

        This is one reason why some climbers carry both a tubular belay device, and a magic plate.
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Figure 50: Grivel Scream.



 
        Another more advanced version of the magic plate is the rigging plate design, which although looking a little hardcore, is actually very practical, both for belaying, and for self-rescue, giving multiple clip points.
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Figure 51: Kong Full.
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Figure 52: Magic plate set-up as (left to right), single ‘rack’, double ‘rack’, and double ‘rack’ with extra friction karabiner added.




		Figure-8

        Although once the primary tool used by climbers for rappelling, being smooth, rope friendly, and having multiple set-ups, the figure-8 has slowly been edged out and replaced by the do-it-all belay device. Now, it’s primarily used by canyoneers, rescue teams and charity ‘sport’ abseilers.

        Nevertheless, I think as a descender, the figure-8 gets a great deal of undeserved bad press and slander (that it twists ropes, is clunky and heavy etc.), when really, it remains a very flexible and highly adaptable bit of kit in the right hands. I guess the figure-8 is an odd kind of device that’s ideal for beginners.

        
          Pros
        

         
          	Cheap, and very robust.

          	The descent is smooth and controlled, and the device is good at absorbing heat.

          	Idiot-proof and can be set-up in several correct and incorrect ways, which all seem to work, which makes them ideal for inexperienced users, or users who do not use this type of specialist gear regularly.

          	Unlike a belay device, a figure-8 offers a spectrum of control, from very low friction when used in ‘sport’ mode, to high friction in ‘Rescue’ mode’. This makes it worth considering for very light or very heavy users.

          	It’s possible to rap on the device without removing it from your harness (‘Canyon’ mode), which can be a lifesaver.

          	They are easy to tie off.

          	Works well in high friction modes when used with very thin (5 mm) rap lines.

          	Traditionally, figure-8s were heavy, but companies like Mammut, Edelrid and Grivel are now making very high-tech models, such as the 38g Mago 8.

          	A knot can be passed through a standard-sized figure-8, without having to take it off the rope.

          	Twists will pass through the device which would clog up a belay device.

          	You can use both very thick, and very thin ropes, ropes outside of the range that other belay devices can use, making them ideal for use with fixed ropes.

          	Works with stiff, frozen ropes.

        

        
          cons
        

         
          	The path of the rope around the device, although smooth, introduces a little more twisting forces into the sheath and core, especially if the brake rope is not kept in line with the live rope.

          	They are another piece of equipment to carry.

          	If the small hole is used as a makeshift tube-style belay device, it can slide down the rope or be dropped easily once the rope is removed.

          	Unlike a belay device, which has a plastic clip loop that allows it to be handled, most figure-8s do not, which can make them hot to handle.

          	Stopper knots will pass through most figure-8s, meaning it’s easy to rap off the end of your ropes.

        

         
        Figure-8 modes

        Here are the main ways the humble figure-8 can be employed in order to adapt it to different uses.

        Standard mode   

(Fig 53)



        This is your vanilla method of using the device, giving an adequate amount of control when used with any type of rope, be you an SAS soldier, boy scout, or raising money for the local hamster shelter. Remember that the primary concern is not to add too much twist into the rope, so try and keep the rope in-line with the centre of your body.

        
          Set up
          : Pass the ropes through the big hole and around the spine of the device, then clip it into your belay loop.
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Figure 53: Figure-8 in standard mode.



 
        ‘Sport’ mode   

(Fig 54)



        Although it was once common to see climbers using this free-running method to belay at crags and climbing walls, both top-roping and leading (about as safe as just belaying with your bare hands), luckily it seems to have died out, being replaced by the mass adoption of the GriGri. In terms of rappelling, this is useful for very light climbers on easy angled ground. If using this mode for rappelling, I would advise that you run the rope around the non-gate side of the locker, as this stops the rope snagging, or unscrewing the gate.

        
          Set-up
          : Pass the rope through the big hole but instead of passing it around the spine, clip it into the device’s locker. This will reduce friction by about a third, and make it easier to take in and payout slack.
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Figure 54: Figure-8 in sport mode. Note that the locker gate is set to the opposite side from the live rope.



 
        Low Friction mode  

(Fig 55)



        This is a variation of the ‘sport’ mode that provides the minimum amount of friction, far too little for rappelling on anything but the thickest ropes on the lowest angled terrain. Its main advantage is that it doesn’t require the figure-8 to be removed from its locker, just the locker to be opened to accept the rope. It was traditionally only seen by climbers being belayed on a top rope, who had generally just failed to rig the device in sport mode (this could perhaps be labelled as numpty mode).

        
          Set-up
          : Simply pass the rope bight through the figure-8 and clip it into the locker.

           


[image: image cap]



Figure 55: Figure-8 in low friction mode, a mode that is only marginally lower friction than sport mode.



 
        Rescue mode  

(Fig 56)



        This is a mode sometimes employed by rescue teams lowering heavy loads such as stretchers, and in descent would only really be of use for a very heavy tandem abseil.

        This method is also worth learning for those using super-thin ropes (7 mm to 5 mm), as it can provide the friction required, although with such ropes it may be worth experimenting with the ropes running through the smaller hole first, as this will twist your ropes much less.

        
          Set-up
          : Pass the ropes through the large hole, pull around the spine and pass through a second time, creating a double wrap of rope around the large loop of the figure-8.
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Figure 56: Rescue mode. This is only worth employing if you’re in a rescue situation, i.e. you’re not using your own ropes.



 
        Canyon mode  

(Fig 57)



        This method allows the device to be used without having to unclip it from your harness, so is of interest in situations when dropping the device is highly probable, such as when wearing thick mittens or your fingers no longer work due to the onset of hypothermia.

        I would class this as a pro ‘trick’ technique, and would not advise using it unless in extremis, as the rope can escape from the figure-8 if not continually loaded, or not enough care is taken, although adding a large locker can reduce (but not eliminate) this risk.

        
          Set-up
          : With the device clipped to your harness via a locker clipped to the large hole, simply pass the bight of rope through the large hole and around the spine.
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Figure 57: Canyon mode. Although high risk, this mode is the only method I know that can be employed without having to remove your device from the belay loop, making it a valuable technique in extremis, where opening and closing a karabiner could be very difficult, or you risk dropping your descender. The adding of a locker (right) reduces the risk of the rope escaping, but does not eliminate
 it.



 
        Bicephale Mode  

(Fig 58)



        Same as the karabiner method and is a very good way to rappel ropes that are under tension, so is worth learning.
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Figure 58: Bicephale Mode. This is primarily used when descending a semi loaded fixed rope, or a rope that’s extremely thick or stiff.



 
        Assisted locking Mode   

(Fig 59)



        This is an effective method of creating an assisted locking rappel device, as well as a progress capture device for ascending, creating an effective poor man’s ABBD, releasable by applying pressure and levering the body of the 8 to descend. Like the canyon mode, the rope is not fully captured by the figure-8 and can escape, and I would not fully trust the system either, that trust being further reduced as the rope diameter is reduced from 11 mm static to 7 mm dynamic. For this reason, I would only use this with a back-up and would consider it a pro technique.

        
          Set-up
          : This is a variation of the canyoning set-up. Here, the rope enters and leaves in reverse, so the live strand crosses the brake strand. To release the ropes, you must pull down on the small hole to rotate the figure-8, which makes the ropes align normally, and stops them locking.
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Figure 59: Assisted-locking mode. Warning: if the rope is set incorrectly, with the unloaded strand passing over the loaded strand, the figure-8 will not lock.



 
         
        Modifying Control   

(Fig 60)



        An 8 is an ideal multi friction device, so modifying friction should not be a big problem, but a leg wrap can be employed if you find you need more friction mid-pitch.


        Some devices also feature a curved profile, which allows greater or less friction depending on which way you insert the rope.
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Figure 60: Clipping your rope through your locker can help to increase friction and control, but I would clip this into the gate first, before the figure-8, so as to keep the rope away from the gate.
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Figure 61: The Petzl Freino allows friction to be added quickly on the fly.
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Figure 62: Standard friction karabiner.
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Figure 63: There are countless ways to add wraps of rope around both the figure-8 and its locker. Here, one rope is locking over another to further add friction.



 
         
        small diameter ropes & cord  

(Fig 64)



        If you’re planning on rapping on just small diameter ropes, such as twin 5 mm ropes, or even a single strand of 6 mm rap line, or you want variable friction, then figure-8s offer more options than any other device.

        The very small CMC Survivor 8 or Mammut Nano 8 are ideal dedicated small-diameter descenders, but flipping a regular figure-8 is also a very practical option.
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Figure 64: Micro figure-8 designs like the SMC Survivor are ideal for mountaineers and soloists using sub climbing ropes, such as 5 mm Dyneema rap lines.
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Figure 65: Flipping around a figure-8 allows the smallest holes to be used. This self-rescue technique would probably only be employed if forced to rappel on a single sub climbing rope.
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Figure 66: The figure-8 allows you to apply more friction onto one rope by wrapping it around the karabiner’s spine.



 
        Cross-loading & Roll-out’   

(Fig 67)



        A major issue with the figure-8, and one that has led to several deaths, as well as probable deaths (such as Tom Patey’s), is the figure-8 hanging up in such a way that it creates a levering force against the gate of the karabiner, potentially causing it to break the gate, thus allowing the device to escape.

        Modern locking karabiners are much stronger than they once were, but when using a figure-8, it is worth considering using it with a locker that captures the device in order to avoid cross or torque loading. Remain vigilant to this problem at all times.
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Figure 67: The shape, length, and rigidity of a figure-8 mean it’s possible to apply various dangerous loads to a locker, with torquing or twisting loads potentially leading to gate failure. The biggest danger is cross-loading, where the entire weight of the climber is taken by the nose of the karabiner. Modern lockers are more resistant to these kinds of forces, but none are designed to be
 loaded in this way. The best way to avoid this problem is by using a captive karabiner such as the BD GridLock or Grivel Clepsydra K10G, which limit the risk of cross-loading.



 
        Dynamic locking   

(Fig 68)



        If your thing is super macho commando-style abseiling, then it’s possible for the ropes to flip over and around the figure-8 when dynamically loaded, and basically larks footing the ropes to the device. This happened to an SAS soldier during the Iranian embassy siege, trapping him beside a burning window until his rope was cut. To avoid this, you will see many devices with ‘horns’ or ‘ears’ on the side, typically called a ‘rescue figure-8’, which stops the rope moving over the top of the device.

        The newer, smaller, climbing figure-8s tend to be more boxy and square, which helps to reduce this risk. For climbers, who should not be loading any device in this way, the problem is only really relevant if the figure-8 is on an abseil lanyard and the rope is flipped when passing an edge.
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Figure 68: Figure-8 ‘roll-out’. If this happens on vertical or overhanging ground, you will have to use a friction-hitch to release the larks foot.



 
         
        How not to drop your 8  

(Fig 69)



        A great way to avoid losing a figure-8 is to always rack it by clipping its designated locker (which can be a standard D shaped locker) through the large hole rather than the small. When you want to use it, just insert the rope bight into the large hole, wrap it around the spine (which fixes it to the rope) then unclip it and flip it around, clipping it back in. On multi-pitch raps just reverse the process.
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Figure 69: No drop figure-8 method. This method requires the figure-8 to be racked via the large hole (this also reduces how much the figure-8 swings around), and the rope to be fed in as with the canyon mode, then flipped and clipped back in.



 
        Locking-off a figure-8

        The figure-8 has a number of ways of being locked-off, some being far too complicated, but here are a few that are easy to learn, which are both hard and soft-locks.

         
          	
            Larks Foot  

(Fig 70)



            While larks footing can occur when the rope slips under heavy loads, it is also a practical method for locking off your figure 8. To do this, you will need the ability to take your weight on and off the figure 8. This method can work well when moving around a ledge or slope.

          

          	
            Half Lock   

(Fig 71)



            This is a very quick way to achieve a soft-lock, which works well when used with a back-up, but should not be considered as a life-support option alone. To do this, simply take the brake rope and pass it over and around the large hole of the figure-8, pinning it between the live rope and the figure-8. This can be used to create a hard lock by adding in a Mule knot tied into the locker.

          

          	
            Hard lock

            This creates a life-support hard lock. After creating a soft-lock, take a bight of the brake rope and pass it through your locking karabiner (or the small hole on your figure-8, or belay loop), then tie this off with an Overhand knot to the figure-8 or into the live rope. There are actually several variations of this method, but the main thing to focus on is that all knots are secure, and large bights used that cannot be sucked back into the knot by accident.

          

          	
            Mule Hitch  

(Fig 72)



            If you want to remain 100% secure to your ropes, then tie a Mule hitch. Do this by holding the brake rope with one hand, and tying a Mule hitch into the locking karabiner with your free hand. The Mule works best when used in conjunction with a soft-lock. If you’re going to be spending a long time in one place, and plan to make this your primary life link, then I would secure yourself directly to your harness somehow, as the method above still only gives you one life link (the locker).
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Figure 70: If you’re on easy ground, you can purposely ‘roll-out’ the rope to lock it.
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Figure 71: Figure-8 soft-lock.
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Figure 72: Figure-8 locked off with a Mule hitch, and (right) locked off with a Mule hitch and soft-lock.




		Hybrid Descenders

      
        A device like the Sterling ATS or Edelrid Mago 8  

(Fig 73)

 could be considered a cross-breed between a magic plate and a figure-8, allowing several different levels of control to be applied over your ropes, as well as plaquette style belaying. Never-the-less they are primarily of interest to guides and canyoneers.
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Figure 73: Edelrid Mago 8 (left) and Sterling ATS (right) are good examples of hybrid devices, being a cross between a magic plate and a technical figure-8.
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Figure 73.5: This design gives the user multiple friction and control options, making it ideal for users who often face complex problems, such as mountain guides and rescue teams.




		Exotic descenders

        This book is aimed solely at climbers, not rope access operators, canyoneers, sport abseilers or cavers, and so I have left out more specialist devices such as the Petzl Stop or Petzl I’D, or rappel racks 

(Fig 74)

, as these play no part in climbing. For further info on these, there are many great books on canyoneering, single rope technique (SRT) and rope access.
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Figure 74: Petzl I’D s (top left), a very good example of an industrial descender and a Petzl Rack (right), perhaps the best dedicated descender you can buy, and the default descender for caving (you’re either a rack person or a Stop person, but Rack people are right). The Giro (bottom left), is typical of the increasing ‘boutique’ descender.
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Figure 75: Autoblock hitch-cord.




		Improvised


        Yes, in the cyberworld you can rappel on a rap ring or use a Hex like a belay tube, but not in the real world. Here, if you drop your descender, then the best alternative is to create a karabiner brake, as this will be the most rope friendly method.

        The Munter would be your second choice, but only if you know how to use it correctly, otherwise this will create extra problems.

        Alternatively, a Super-Munter on a single strand of a blocked rope is also an option, or even consider being lowered by your partner.

        The approach on big climbs is to always carry an extra multi-function device, like a Cassin Gi-Gi or Edelrid Mago 8.

		Climbing Ropes

        
        The rope is the glue that holds most ascents together, and is also one of the most important factors in how you carry out your descent.

         
        Length

        60-metre-ropes are the standard, but 70-metre ropes are becoming increasingly common, ideal if you’re doing a lot of alpine or ice, or sport climbing. Those extra 10-metres will add up while leading, but even more so in descent when setting your own anchors. They are also more able to cope if you’re forced to cut a rope.

        If you’re buying new ropes, check they’re both the same length, as some brands can be variable by a couple of metres, which isn’t safe. If your ropes are mismatched then first match up the middle mark of both ropes, then work your way to each end and cut off the surplus.

        I would also be very careful when using the ropes of strangers, as many people cut their ropes down, which can lead to fatal mistakes when rappelling or lowering (check if the ends have been cut and melted).

         
        Diameter

        Dynamic climbing ropes range from 6.9 mm to 11 mm, and a rope system can often comprise of a mixture of diameters. Which rope you choose to use as the PULL and the UP strand in these situations can have a big effect on how things go. Here are a few points worth considering:

         
          	The thicker the rope, the easier it is to grip and pull.

          	The thinner the rope, the harder it is to grip and pull.

          	A thin rope will create less friction as it passes around the abseil point.

          	A thick rope will fall straighter than a skinny rope if it’s windy.

        

         
        Markers


        Make sure your middle markers are maintained by using Beal marking ink. This makes it easier to coil and helps when doing raps on one rope as well as clipping off your ropes to yourself when descending with loops. I also add quarter marks on all my ropes, painting on a small ring at 15-metres from each end, and broader double rings for the 30-metre mark on a 60-metre rope.

        Ropes that have been cut down are dangerous as this will often mean the middle marks are no longer correct, which can lead to mismatched ends when rappelling, a potentially fatal error.

         
        Rope Ends

        The ends of many ropes feature a piece of heavy-duty plastic collar label telling you the length and diameter of your rope. This is designed to keep track of the rope, what diameter it is, the model, etc., primarily for retailers or people who have a lot of ropes. The problem with this is it can often act as a stopper or nut if it slips into a crack, as well as making it harder to thread ropes when using O-threads. For these reasons, seeing as you know what the rope is, I often remove these.

         
        Dry Treatment

        Dry treated ropes tend to be slicker and move more easily when being pulled, plus their resistance to water further reduces the increased drag and friction.

         
        How to avoid twists

        The fundamental thing to consider when it comes to avoiding twists are angles: the slight bends, sharp corners and acute turns you force the rope to travel through with your descender. These angles create friction, but the more you torture your ropes with them, the more they will rebel by twisting.

        The ideal is to have as few angles between the abseil point and the end of the rope, meaning that everything should be in line. This is why a karabiner brake on a magic plate, or rack style descender, works so well, as they are kind to the rope. A Munter, on the other hand, if used incorrectly, like with your hand at your hip, is as torturous as it gets.

        In order to reduce twists, you need to keep your ropes in-line and following as direct a path as possible, just in, out and down to your brake hand.

         
        Removing twists

        You can remove twists by dragging them across a field, but what about on a route? One way is to alternate the way the ropes run through descenders, so the first climber goes down with the brake ropes in their right hand, and the second in their left hand.

		Friction-hitch-cord

        Generally called a Prusik loop, here I’ll break from convention and call it hitch-cord (as it’s often not a loop, and also not a Prusik). I firmly believe that climbers, no matter what they climb, should always have at least one hitch-cord permanently attached to their harness, be that sport or trad, winter or summer, mountaineering or skiing.

         
        How many hitch-cords to carry?

        If you’re 100% sure you don’t need a hitch cord, say, for use as a back-up-hitch when rappelling or self rescue, then carry one. If you think you may need one then carry two. If you’re sure you’ll need one, then carry three, ideally, two standard hitch-cords and a longer foot-loop, or 4-metre x 6 mm rescue-cord. This longer cord can be invaluable for self-rescue and general problem solving, including setting a releasable friction-hitch / Munter Mule Overhand (PMMO).

         
        Cord Length

        In the old days, before we had all these specialist Technora hitch-cords, you’d take a strand of 7 mm Perlon accessory cord, pull out one core strand, giving you a flatter cord, the same strength as 5 mm cord, but softer and with a greater ability to grip and bite.

        Luckily, climbers can now choose from a huge number of hitch-cordage, due in part to the expansion and growing sophistication of arboriculture, arborists being masters of the humble friction-hitch (maybe they’re just cheapskates).

        Now we have a wide range of high strength, low melt cords, the benchmark being Technora and Aramid cord, which are twice as strong as perlon cord, but also more heat resistant (Kevlar and Technora fibres melt at 500°C, unlike nylon, which melts at 250°C, while Dyneema melts at a worrying 145°C). A lot of these cords also lack a sheath, and so tend to have a softer feel and a flatter profile, helping them to grip. Nevertheless, most climbers still make their own, a standard friction-hitch being formed from (approximately) 120 cm to 150 cm length of standard 5 mm or 6 mm cord.

        When buying non-specific hitch-cord, it’s vital you reject very stiff cord (often the cheap stuff climbing shops sell), and go for the softer stuff, which is one of the reasons why old hitch-cords are more loved than new ones.

         
        Ideal Diameter

        If the cord you use is too thick compared to the parent rope – or ropes – then it will fail to grip, while too thin a cord will grip too much, being ‘catchy’ and weak.

        You must also consider that you need to use the thickest cord as possible in order to have the maximum  strength. And note that  (in some situations it may be loaded dynamically), but the thinner the rope the better it grips the rope.

        All this results in a tricky juggling act to match your friction cord to your ropes. One common rule of thumb is that the hitch-cord should have a diameter of 2mm or less, or 60%, of the parent rope or ropes, so ‘half and a bit’.

        What you need to remember, though, is that most rappelling takes place on two ropes, which creates a double-strand, meaning that in most cases a 5 mm or 6 mm cord is the "do it all" diameter, working with anything from two skimpy twin 6.9 mm ropes, right up to double industrialist strength 11 mm ropes.

        This means that for most users a cord between 5 mm and 6 mm is ideal for double ropes, while 5 mm is recommended for single half ropes (9 mm - 8 mm), and 4 mm for single twin ropes (6.9 mm to 8 mm) and rap lines (5 mm-6 mm), although 4 mm cords should be made from Kevlar or Technora (standard 4 mm cord is too weak).

        Friction-hitch set-ups

        Here are the primary types of hitch-cord:

         
          	
            Strand

            This is an unformed loop, simply a 130 cm strand of 5 mm cord that’s bundled up on your harness, and used to create either a friction-hitch, or any other multitude of things (such as a sling, thread, or quickdraw), as and when required.

            The best feature of a strand is that you can tie off any friction-hitch to an exact length, something you cannot do as easily with a loop (attach it from the middle of the cord, then tie an Overhand close to the knot, leaving the tails hanging).

          

          
          	
            Loop (closed)

            The hitch-cord loop is the most common loop you’ll come across and comes in three main types:

            

            	
            Tied

            This is made from 1.2 m of 5 or 6 mm accessory cord, tied with a ‘Double Fisherman’ knot (creating a 60 cm loop), and is a do-it-all universal bit of kit, being cheap and effective. Longer ‘foot’ hitch-cord loops are often used for glacial travel and for crevasse rescue (see Escape cord), but most climbers will carry one or two standard hitch-cord loops and just larks foot in a sling to create a foot loop (if you don’t have a sling, then the rope itself can be used to create a foot loop).

            

            	
            Sewn

            These have become more common and cheap, and are a cross over from the arborist community, who use a lot of friction-hitches in their tree work. The sewn versions are more expensive than 5 mm cord but are made from Kevlar cord that is stronger, less bulky (due to no knot), and grips far better (once it softens up). They also double up as full-strength runners, making the extra cost well worth it.

            

            	
            Improvised 

(Fig 77)



            In most circumstances, this is just a 60cm (‘shoulder-length’) Dyneema or nylon sling that can be used as a hitch-cord loop to create a friction hitch. Care should be taken with Dyneema as the fibres are both very slippery and have a very low melting point, meaning your sling could be degraded by rapping on it, plus they are less effective at locking onto the rope and so require the maximum number of wraps and are best tied with an "FB-Prusik". Basically, it’s better to always carry cord. Personally, I think keeping your chalk bag on a length of 5 mm cord is the best way to avoid having to improvise with less effective systems.
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Figure 77: 30 cm open quickdraw used as an auto-block.



 
          
          	
            VT cord   

(Fig 76)



            A first cousin of the hitch-cord loop - either DIY made from a single length of 5 mm cord about 70 cm long with Overhand or fisherman knots tied into both ends, or form a spliced or sewn kevlar version.

            The main advantage is that having two clip loops means one can always be left attached (less easy to do with a loop), allowing the cord to be quickly attached and removed without fear of dropping it (you can even make one loop large enough to larks foot the cord to your belay/leg loop). It is a perfect friction hitch.

            The real advantage though, is its ability to tie the invaluable VT (Valdotain Tresse) friction-hitch, one of the most useful friction-hitches in your arsenal.
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Figure 76: Commercial VT-hitch-cord made from Technora.






 
        Tightening knots & tails

        I would recommend that all hitch-cord knots be locked tight by weighting them fully, as such knots can easily undo if just hand tied, which could be terminal in a back-up-hitch (you take your hands off the rope, the knot comes adrift, you plummet). I’d also recommend keeping all tails as short as possible (3 cm), trimming them once loaded. The reason for this is that long tails can get sucked into the friction-hitch and cause it to lock prematurely.

        Hitch inspection

        Hitch-cord tends to get better with age, getting softer and more grippy, meaning it’s a sad day when you’re forced to replace your trusty friction-hitch. But it’s worth replacing your cord every year or two because it will lose some of its strength (about 4 kN when new) over time. Although you should not need something high-strength as a friction-hitch, if you end up rapping off one or using it as a makeshift extender (or even a nut!), then you’ll want all the strength you can muster.

        Carrying your hitch-cord

        The easiest way to carry your hitch loops is on a karabiner on the back of your harness, and most climbers will use the same krab to carry such things as a knife, quick-links and finger tape (threading the knife and cord with a small loop of 4 mm cord allows you to carry more items on this krab).

        Another method that saves a karabiner is to larks foot the loop onto your rear racking loop, or into the belt itself in between the hang loops on your chalk bag. Another option is to larks foot one to your nut tool, so as to act both as a tool lanyard (which stops you dropping the tool) and hitch loop (to do this adjust the loop, so it’s a little shorter so as to match your nut tool).

        My own preference is to stow my loops in the pocket of my chalk bag (along with my knife), as this clears a little room on the back of my harness.
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Figure 78: ‘FB-Prusik’ (FB stands for Franz Bachmann) formed from a 60 cm Dyneema sling. The lower middle hitch is a variation of the FB, tied in the same way as a classic friction-hitch.
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Figure 79: Three non-standard ways to carry your hitch-cord: as a 6 mm chalk bag belt, a 5 mm cord larks footed into the chalk bag hang tab, and a 4 mm Kevlar pull cord (replacing the nylon one). If the chalk bag had a pocket, then this is an ideal place for a hitch-cord and a knife.




		Lock-Draw

        In your standard selection of quickdraws, it’s always good to have two with lock draws. The individual quickdraw should be 20cm or 30cm long, with a locker on the rope end and a plain gate on the other (for clipping to either the gear loop or anchor point).  

(Fig 80)



        These are used both as bog-standard draws, as well as locking draws when a rope unclipping from the draw would be terminal (that single bolt on some run out Squamish slab). They also give you two small lockers that you can use when you run out (in a self-rescue, for example).

        The lock draw can also be used to extend your descender above the friction-hitch, like a mini rap lanyard, by clipping its locker into your belay loop and your descender’s locker into the other end (removing the plain gate). This allows increased control over your descender, but also greatly improves the safety and effectiveness of your back-up-hitch, as you can either clip it into your belay loop or leg loop. This set-up stops the  descender blocking the friction-hitch.

        You can also use the lock-draw to clip the friction-hitch above your device, if using a Valdotain Tresse (VT) hitch to pass a knot, for example. This makes a lock-draw ideal for single pitch raps, where you don’t want the hassle of setting up a rap lanyard.
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Figure 80: Lock-draws (left) set-up for climbing, and (right) set-up for descent, with the wiregate removed and replaced by the descender’s locker.




		Rap Lines

        These small 6 mm diameter semi-static ropes have become increasingly popular over the last twenty years, but confusingly come under many names, such as ‘tag’, ‘haul’ and ‘zip’ line.

        A rap line should not be confused with standard 6mm accessory cord, as. actual rap lines are constructed from the ground up for abseiling, coiling and strength, while items such as Perlon accessory cords are not.

        Although some climbers have used 5 mm Kevlar or Dyneema rap lines, in the context of this book I’m talking about 6 mm ropes designated by manufacturers as rap lines.

		Retrieval cord

        Also known as ‘pull lines’, these are very small diameter lines, ranging from 2 mm kite line or arborist throw lines, to 4 mm Kevlar, Technora or Dyneema cord. These lines are not for life support, but for blocking and ghosting techniques. You do not weight them, so a rap line can be used as a retrieval cord, but a retrieval cord cannot be used as a rap line.

        Strength wise, 2.2 mm Dyneema throw line is rated to 260kg, while 4 mm Technora has an average breaking strength of 1700 kg!

        The best way to stow the line is either in a stuff sack, daisy chain, or a kite winder (do not coil)

        If using this kind of cord, make sure you learn to tie a double sheet bend, as this is an excellent knot for creating a slimline bend between a full-size rope and the retrieval cord, small enough to pass through a karabiner.
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Figure 81: Kite winder, an excellent way to stow micro line or retrieval cord, such as 3 mm Dyneema/Kevlar, kite line, or fishing line.




		Micro Line

        This is a sub 1 mm line, used as a lowering line in high winds or high hazard rope drops and is viewed as disposable. The most common micro line is high strength monofil (50 lbs breaking strain), or braided Dyneema fishing line, carried on a spool or kite winder.

		Abseil cord and webbing

        The current standard material for constructing rap anchors, equalising placements, looping around spikes and chockstones etc., is 5 mm to 7 mm nylon accessory cord. Strength wise, 5 mm has a conservative WLL of approximately 400 kg with a knotted single-strand and 800 kg when tied into a loop.

        The cord will also be used with a single anchor, to extend the piece in order to reduce friction, as well as to create a kinder rope pulling point (compared to threading your rope directly through a wire).

        For alpine climbing, 5 mm is best in terms of weight and bulk but could be considered one-shot cord, in that pre-placed 5 mm cord should be viewed as dangerously weak as soon as a team has pulled their ropes through it, but 6 mm and 7 mm is considerably stronger and has a longer life span, and so should be the default rock climbing option.

        How much rap cord to carry?

        How long is a piece of string? What are you doing? If  both climbers are carrying cordelettes, then you don’t need rap cord, as you should have 14-metres (7x2) of cordelette to make anchors. But if you want to carry dedicated rap cord, then 10-metres is a good length for each climber to carry, giving a two-person team enough to rig a big wall worth of rap anchors (if they also use up their cordelettes). An alternative is to just carry a 4-metre x 6 mm rescue cord, and use this with your cordelette for rap anchors.

        What knot to use?

        The classic abseil knot for joining the ends of two 5mm cords is the Double Fisherman’s knot (a standard single Fisherman’s). Although the Double Fisherman’s is very strong, it can be difficult to tie when wearing gloves or in the dark. Instead, an easier knot to tie is a backed-up Overhand or a Gibbs offset bend.

        The aim of such knots is to try and use as little cord as possible (important on a big descent). I find it best to reverse tie the knots, tying an Overhand backup knot first (leaving about 20cm or two thumb widths of tail), then tying the main knot (your primary knot) right up behind the first (this is your primary knot).

        The reason for this, is that although a single Overhand knot is usually adequate, if the cord is wet or icy, or if not enough tail is left, then the knot can creep when tightened, causing the tails to be sucked into the knot until they are completely undone and you are gone.

        Stowing the Rappel cord

        It’s best if your cord is not a tangled mess, and can be stored somewhere in your pack where it can sit until it’s needed. Once required, I like to have the cord close at hand, often stuffed in a pocket so I can pull out what I need when I want it. Here are a few other ideas:

        Tie the cord off as you would a cordelette and carry it on your harness. 5 mm cord is not really strong enough to be used as a cordelette but could be employed as an extension to a full-strength cordelette if need be. In this situation, the cord is also placed where it might be needed for many self-rescue techniques (7-metres of 5 mm cord gives you a rescue cord that can be rigged to be releasable, or as a double foot loop).

        Tie the cord in a daisy chain, so it can be pulled out, cut and tied off as you need it.

        Stow the cord in a small stuff sack that features a clip loop, either stuffing in the cord or having it daisy-chained. This can then be clipped to your harness and the cord pulled out when you need it.

        Cutting the cord

        You should always have a blade, either on your harness or in your climbing pack. But if not, then you can cut the cord by hammering it with a hammer, adze or rock. Or you can even chew it!

        Alternatives

        An old favourite for anchors was 10 mm and 16 mm flat webbing (non-tubular), which was lighter and less bulky than 5 mm cord, for around the same strength (400 kg single).

        The problem is that flat webbing strength drops rapidly with any surface damage, unlike cord, which has a protective sheath.

        This means, for instance, that the pulling through of only one rope around the webbing makes it dangerously weak. It was also woefully affected by UV, which again has less of an effect on 5 mm cord. For this reason, I’d stick with the 5 mm.

        Going up in diameter, of course, gives more strength, and for fixed non-metal anchor cordage you should be using 10 mm or 11 mm static rope with a 10 mm steel rapid-link.

        Going below 5 mm is not recommended unless you’re using Kevlar, Technora or Dyneema. I’ve watched someone rap off a loop of 4 mm perlon, and it’s pretty scary, watching the cord stretch and stretch under load.

        If you run out of cord, then, of course, your expensive slings are an option, your cordelette being cheaper, or your spare hitch-cord loops (one reason to carry a 2.5-metre foot loop or rescue cord is it puts some abseil cord right there on your harness where you need it). Lastly, there is always your climbing rope or rap line, and this is one reason why having 70-metre ropes for alpine climbing, or 80-metre rap lines, is not so bad an idea.

    
    Non-cord cord

        One thing you should be aware of is that not all cord that looks like climbing cord is actually climbing cord. High strength cord is bought off a reel from a climbing store and made by a reputable rope maker like Beal, Mammut or Sterling. Rope or webbing bought from hardware stores or off the internet has a very good chance of being low strength Chinese junk, nothing but washing line dressed in a nicely patterned sheath.

		Hard-links

        When setting your own rappel anchors, it’s often necessary to create as low friction an abseil-point as possible. This is achieved by using a metal connector between your ropes and your anchor slings/cord, or via a hardpoint such as a wire or bolt hanger. The metal connectors can either be a rapid link (aka Maillon Rapide), rap ring or karabiner.

        This not only reduces the level of friction when pulling your ropes but also helps maintain the integrity of the anchor sling, cord or rope for those who might follow you. It’s advisable that all climbers routinely carry at least one hard-link on their harness somewhere, such as a 5 mm rapid-link screwed into a rear gear loop, both for rap anchors, and also to facilitate lowering off bolts.

        Here’s a rundown of hard-links:

        
        
        Rapid-Link   

(Fig 82)



        Carrying one 5 mm stainless rapid-link (21 g / WLL 450 kg / BL 2250 kg ) on your knife or screwed into a racking loop is cheap and safe, and saves leaving a karabiner behind (also handy for lowering off bolts); but for anchors that will get more traffic, you need to go for an 8 mm (or larger) stainless steel rapid-link (79 g / WLL 1100 kg / BL 5500 kg), ideally glued shut.

        You can buy carbon steel rapid links as well, which are cheaper, but are also not as strong (a 5 mm one has a strength of 1400 kg) and are less corrosion resistant. A lighter option for alpine use is to use a 7 mm aluminium rapid-link, but when you consider you lose 2000 kg of strength for 3 g (18g / WLL 250 kg), that’s not such a great deal.

        One advantage of the smaller rapid-link is it’s impossible for a knot to pass through it, making it safer for blocking.

        One word of warning is that there are a lot of junk rapid-links on the market, made in China, which are cheap but also made from poor quality steel. I would advise buying from well-established brands, with the best coming from Peguet (the French company who invented the rapid link 80 years ago), as well as companies like Kong, Camp and Fixe.
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Figure 82: Rapid-links, or Maillon Rapides, are inexpensive, simple and strong. A single 5 mm rapid-link (21g) can easily sit on a gear loop, waiting for the day you need it, either to create a hard-link, or a lower off. Note that there is some confusion when it comes to hard-links, that they are required 100% of the time (which is not the case). A hard-link is only required when you wish to
 create an abseil point that can be reused over and over again (such as a fixed rap anchor), or if you wish to run a loaded rope through it (a top rope or lower off), or reduce friction. For standard self build abseil points, such as the ones built while retreating down a face, a hard-link would normally only be used to reduce friction if required. My point is it is safe to run your ropes through
 5 mm cord or a Dyneema sling as long as the rope is not moving under load.



 
        Rap rings   

(Fig 83)



        Most people will have come across 10 mm stainless steel rings already welded into bolt hangers, or attached via rapid-links. These provide an ideal rope pulling surface and huge strength (85 g / 50 kN) and are extremely wear-resistant.

        The weight of a steel ring means they’re only used on fixed rap stations, with lighter alloy rings used for exploratory raps. Of these, the two most common types are the solid Omega alloy ring (30 g / 20 kN), and the SMC rolled ring (11 g/ 14 kN).

        As you can see, the rolled ring is very light but is still high-strength. The problem with this style of ring is that it is hollow, and so should be viewed as a single-use rap ring, as long term use will wear a hole in the wall of the hollow ring (i.e., it’ll break).

        This means that you should always look out for these at fixed stations and carry out a careful examination (you can identify them by the fact they have a seam that runs around the inside), and is perhaps why you’ll often find them doubled up at rap anchors.

        If you were heading up on a big alpine wall that could involve many long raps, then you could go for hollow rings, but for normal use, go for solid alloy rings.
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Figure 83: SMC rap ring. Note that the SMC descending ring is hollow (rolled aluminium).
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Figure 83.5: Omega rap ring, made from a solid piece of alloy.



 
        Low friction ring 

(Fig 84.5)



        These are best described as alloy pulley rings designed for sailing. But they are also invaluable for self-rescue, so it’s worth adding one to your harness (add it to your knife’s clip loop), as it also doubles as a rap ring (7mm Antal ring weighs 3 g and has a WLL of 400kg).
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Figure 84.5: 7 mm Low friction ring. The low friction ring is a piece of hardware that is well worth its cost and weight in a rescue situation.



 
        Chain Link   

(Fig 84)



        You will often see the use of individual links of carbon steel chain as hard-links, cut out of a length of 7 mm (grade 70) chain. These links are incredibly strong (6000 kg BL), and very weather resistant.
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Figure 84: Chain ring



 
        
        Leaver-biners

        This is often used as an emergency option. It is more costly than leaving a rapid-link or rap ring, and also a poor long term option, as alloy karabiners will corrode and gum up.

        Can you clip into just a hard-link?

        This is a question that comes up a lot; say you arrive at a rap station with two bolts attached by a chain leading to a rap ring or a fixed trad belay with two equalised pitons leading to a big rapid-link. Can you just clip into it and forgo a belay sling? The answer, as ever, is ‘it depends’.

        First, you need to assess the quality of the anchors by seeing how they’re connected and checking what condition the ring or rapid link is, making sure they’re not worn through (unlikely with a 10 mm steel ring or rapid-link).

        If the anchors are in good condition, then yes, clip in. Adding an unnecessary belay sling is just adding to the amount of stuff you need to deal with (and the more links in a chain the greater the risk of errors).

        Where I would be careful is with really small rapid links (5 mm and below), hollow rap rings, or old battered karabiners, as these can be low strength.

        Cramped points

        If you arrive at a rap station and find there is only a small rapid-link or ring as the abseil point, this means you will probably only be able to clip in the rope and one locker.

        If rotating the leader, this isn’t a problem, as the leader can clip in, and the second can clip into the leader’s locker, then go down next.

        If you’re following my primary leader approach, then when reaching such an abseil-point you should either clip in a locker, and everyone (including you) clips into this, or lark’s foot in a 60 cm sling or open 30 cm quickdraw and make this the master point.

        No hard-link?

        It is 100% okay to have a soft-link, that is, just passing your rope through a loop or sling. This is how most trad self built rappels are done. The only down-side is that the abseil-point degrades with each rope pull, as well as creating more friction.

		Slings and Cordelettes

             
              
        
		Cordelette

             
        
        The use of the cordelette, generally 5 to 7-metres of 7 mm cord, is now pretty widespread, and is not only great for setting up anchors (equalettes and quads) but also vital for self-rescue, creating a Y-hang spider, Purcell lanyard or piggyback pulley system. They also provide a great source for abseil anchors, being both cheap and strong.

        An added bonus is the looped size of a standard cordelette allows it to be looped around sizeable blocks and pinnacles for rap anchors. I always recommend using 7 mm Perlon cord, as it has adequate single strand strength, when used with complex anchors or piggyback systems.

        Pre-built belay slings   

        When using established anchors, say bolted rap stations, or setting up your own, which will often be a single piece and a back-up, there is no real master-point (where the climbers can be secured with some safety and redundancy).

        What this means is that climbers will often just clip into a single placement, say a single bolt, or a single anchor point, and just hope that if it fails something will save them, often holding on or standing in balance to avoid even testing it. In many non-textbook situations, this is just what you do, but a far better approach is to integrate a pre-made belay sling into your rap anchor, creating a belay-point.

        To do this, you need to set-up two slings before you rap, with each being rotated down the descent. There are many ways to set-up your slings, but here are the two that I feel work best:
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Figure 86: Beware of worn out or damaged hard-links on abseil-points. Check any suspect links with your fingertip. Such anchors tend to be found on remote climbs, which were set with lightweight hard-links, such as SMC rap rings, yet still receive heavy traffic. Although such rings will probably not break (they will often be doubled up), they may make it harder to pull your rope, or even damage
 the sheath.



 

        Murphy sling   

(Fig 87)



        This is constructed from a 120 cm sling (which unlike your cordelette you will probably not cut up) and has two lockers or plain gate karabiners clipped into a knot at each end, either an Overhand or Clove-hitch.

        One end is clipped into the abseil-point and the other into the back-up, and each climber clips in with a Clove-hitch or larks foot into one strand of the sling with their lanyard.

        The best thing about this approach is that it’s easy, compact and does not require the use of your cordelette. When setting the connection to the abseil-point, you must make sure you have enough extension so that the fail-safe is not loaded.
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Figure 87: Murphy pre-built belay sling. Note, the karabiners are only larks footed into the sling, which is now viewed as safe, and a valid method, as it requires no knots to be tied, requires very little rope compared to an Overhand, and leaves the sling clean once it has been removed. This method also allows the user the maximum length of sling to work with, also, when a karabiner is larks
 footed in this way, if one strand was to break (highly unlikely), the remaining arm of the larks foot cinches onto the karabiner.



 
        Quad   

(Fig 85)



        This is perhaps a safer method, the climbers having two or three strands of 7 mm or 6 mm cord tied as a quad, but as mentioned above, uses up material that might be required for anchor building.

        Ideally, each pre-built belay sling will have a locker on each end, and a locker in the master-point, but in reality, you tend to have snap-gates at one or both ends, and only a locker at the master-point.

        Rescue cord

        This is something I carry on big committing routes or when mountaineering, and is really just a second, shorter, cordelette, made from 4-metres of 6 mm cord, bundled and clipped to your harness. This can be used for anything out of the ordinary, such as:

         
          	Integrated into your full-length cordelette for really complex belays (by complex, I mean terrifying).

          	Create a foot-loop friction-hitch.

          	Create releasable Munter Mule Overhand (MMO).

          	Create the releasable friction-hitch / Munter Mule Overhand (PMMO)

          	Use as abseil cord.

          	Y hang spider

          	Purcell lanyard.
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Figure 85: Quad sling constructed from 7 mm cord. Each climber larks foots their locker into two strands of cord,
 so they have redundancy, or clip directly into two strands without a knot, in order for the sling to self equalise.




Other Equipment



        Rope Bag   

(Fig 88)



        Although not appropriate for most climbing situations, a rope bag (bag/bucket/stuff sack) is an excellent way to get ropes down a crag with a minimum danger of hang-ups. This approach is commonly used in caving, water rescue, canyoneering and industrial rope access. The rope feeds into the bag, then is dropped down or thrown like a projectile, with the bag’s weight allowing you to be more precise with where it lands.

        The second use of such a bag is to just clip it into your harness, and let it feed out as you descend.

        With either method it’s vital that the rope end is always tied into the bag so that the bag is not lost. And make sure that a stopper knot is tied.

        Personally, I would never trust any rope that had not been both packed and repacked by myself. For example, I once pulled out a 100-metre 9.2 mm dynamic rope below the Harlin on the Eiger only to find a mouse had chewed through a spot 30-metres from the true end. I also know someone who once rapped down on a rope feeding out of a rope bag on his harness, only to stop when they got a bad vibe. Looking down - the ground was still 30-metres below - he saw the end of the rope was only an inch from his controlling hand!

        Also, it’s best to never trust other people’s maths or markings:

        I once worked in a caving shop in Derbyshire run by a couple of the top UK cavers. One of our customers decided one day to rap down into a deep cave, the entrances requiring a hundred-meter abseil. Not having a 100-metre rope, he asked around, and a friend offered to lend him one, handing over a yellow Troll bag with ‘100 metres 11 mm static’ labelled on the side.

        Later that day, after fixing the rope to some solid anchors, the caver dropped the bag down the pitch, watching the rope feed out until it was swallowed by the darkness, the sound of the bag hitting the bottom of the pitch a ‘reassuring’ sign the rope reached the ground.

        He then clipped the rope into his Petzl Rack descender, stepped into the void and descended into the dark.

        Down he went, under control, the rope sliding smoothly around the rack, ten meters, then twenty, thrifty, forty, the rope running through his hand… then he was falling. The rope end had slipped through his hand and through the device so sudden he’d already bounced off the wall of the cave before his brain had any chance at understanding what had happened.

        Somehow this caver survived his fall, but only just, laying in a shattered heap in the dark until several hours later the cave rescue team were called, finding him still breathing, a yellow Troll rope bag beside him containing a perfectly packed 50-metres of 11 mm rope laying beside him (yes, it held 100-metres of rope, but only in two halves).
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Figure 88: Rope bag and ‘Bagette’ (a small rope bag for rap lines). Lightweight or DIY (Ikea) rope bags can be very useful, especially if you’re climbing on sea cliffs, or where you have to descend down ground that has a lot of loose materials or snags. A small bag that can easily stashed into a climbing pack when no longer required, or just use your climbing pack itself.



 
        Knife   

(Fig 89)



        It’s always good to carry a sharp blade when climbing anything but sport, and ideally have this clipped to your harness. This does not need to be some Rambo or Crocodile Dundee survival knife, but simply a small blade for cutting your own abseil cord, cutting away old anchor material or even cutting your own rope.

        Dedicated climbing blades such as the Petzl Spatha or Trango Piranha are ideal, as they’re easy to carry and don’t fall open like some knives (you don’t want an open blade swinging around your ass). I tend to carry my knife on a small loop of cord that contains a small whistle, a roll of finger tape and a 5 mm alloy Rapid-Link.

        I would highly recommend having a knife that can be opened without using your fingers, such as a blade that can be opened with your teeth. And I would also recommend threading it with cord, so it can be clipped off, as you may find yourself in situations where you can’t use your fingers.

        Some climbers also carry a lighter to clean up cut cord (this is a good item to carry in any small climbing pack, as it can be used to light a fire if you get benighted). The Petzl Multihook also features a small blade, which is ideal, as this means you don’t have to deal with a knife when wearing thick gloves.

        One word of warning about blades is that tensioned ropes cut very, very easily, and you should try to avoid ever using the knife near your loaded ropes, as simply touching the blade against a rope can cut it.

        The most famous example of this was a climber who once got their hair caught in their figure-8, and so swung sideways and managed to get a microwire into a loose flake and get his weight onto it. Pulling out his Swiss Army penknife, he went to cut his hair away from the device, only to touch the ropes instead, cutting through them like butter, sending him straight onto the dodgy wire. As the cut ropes had fallen away, he was left hanging on the nut for several hours until Search And Rescue arrived and plucked him to safety.

        If you have no knife, then you can use your hitch-cord to cut through a cord or rope. Just wrap it around what you want to cut then put the material under tension and ‘wire saw’ through it, using the friction to melt the cord.

        If you cut old cord away, take it home with you.
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Figure 89: Trango Piranha (top), Petzl Spatha (middle), and old style Spatha (bottom). Just as a sailor should never set to sea without a trusty knife, neither should a climber. Any knife is only as good as its edge, so a penknife you’ve had since you were a boyscout might not be up for it, when a life saving cut might have to be made. There is also a big difference between a penknife and a
 climbing knife, and a good knife has to fit securely on a karabiner, be able to be opened one handed, and have some method of locking open.



 
 
        Gloves  

(Fig 90)



        As any cowboy will tell you, when it comes to wrangling loads with a rope, a pair of leather gloves is a lifesaver. A glove does not increase your grip strength, but it does protect your skin and increase the amount of friction you can apply, as well as protect your hands from friction burns, which are one way you can lose control.

        Another factor for winter climbers is that the heat generated by rappelling, even in sub-zero temperatures, can damage the palms of expensive non-leather mountain gloves and mitts.

        Gloves are also really handy to have on horrid scree and talus descents, saving your hands when you invariably take a tumble. These factors are one reason why you’ll notice mountain guides - like cowboys - invariably always carry leather gloves on their harness.
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Figure 90: Leather climbing gloves. Often overlooked as just one more piece of kit not to carry, the humble leather glove makes it much easier to control your ropes, and so makes it easier to be safe. Make sure they have a clip loop, and standard gloves you buy from a hardware store can be just as good as a climbing pair ten times the price.



 
        Ascenders   

(Fig 91)



        If you’ve ever had to climb a rope on friction-hitches, then the idea of carrying micro ascenders may not seem so dumb, as having a set, or even one can make life a whole lot easier.

        The size and weight of micro ascenders such as the Petzl Tibloc II, means they’re almost as light as a set of hitch-cord loops, while a device like Petzl Micro Traxion can be used by as a progress capture pulley and ascender, something that will be worth its weight in gold if things go awry (they are also ideal for simul-climbing).

        If you own such devices, make sure you practice with them first, not last.

        Also, don’t forget that a metal ascender cannot be cut off the rope like a hitch-cord, or grip two ropes at the same time, so you always need both, ideally two of each.
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Figure 91: Micro ascenders: Petzl Tibloc II (left) and Petzl Micro Traxion (right). The Traxion is a fantastic little tool, able to be used both as an ascender, as well as a pulley and progress capture device.



 
        Petzl Shunt   

(Fig 92)



        Although there are several devices that are designed to provide back-up on a single rope, the Petzl Shunt is the only device designed as back-up for double ropes. The device works like a mechanical friction hitch and is usually attached to your belay loop, with the descender above (the descender clipped to either a lock draw or an abseil lanyard).

        The Shunt is highly effective but is heavy and bulky, and so most climbers stick with a back-up-hitch.
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Figure 92: Petzl Shunt and Shunt and lock-draw set up.



 
        Beal Escaper   

(Fig 93)



        This is a highly specialised piece of equipment designed to allow a climber to descend with just one rope, releasing after eight or so hard tugs. I cover this in detail later, but I would class this as a piece of equipment for highly skilled climbers, either as a stand-alone piece or as a piece of emergency escape kit.
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Figure 93: Beal Escaper.



 
        Threaders   

(Fig 94)



        For winter climbing you should not leave the ground without a threader, either a solid threader, from companies like Petzl, BD or Grivel, or with flexible threader like the Jsnare. The importance of such a simple device in making ice threads means I tend to carry two, one on my harness, and one in my pack.
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Figure 94: Petzl Mulithook ice thread- er tool (top), and a Jsnare. The Petzl model includes a cutting edge, while the Jsnare is designed to be used with climbing ropes without damaging them.



 
        Ball Stoppers   

(Fig 95)



        Also called retrieval balls or cones, this little bit of plastic arborist technology is used in conjunction with a ‘friction saver’ sling (or ‘strop’) with a large and small ring you thread your rope through. By attaching your stopper to the end of your rope, when you pull it, the stopper passes through the larger ring but is blocked by the smaller ring, allowing the sling to be retrieved.

        Climbers will not be carrying heavy duty tree strops, but they will be carrying other gear that can be rigged in the same way, such as small rapid-links and rap rings or karabiners, meaning you can use this technique if you’re carrying a stopper.

        The stoppers themselves are very cheap and light, with the large DMM retrieval cone (5 g) being easily employed as a pull tab on a pack or jacket and sitting there until the day you might need it.

        If you need to improvise a stopper, then you can also tie a monkey’s fist with 3 mm or 4 mm cord, maybe around a pebble, in order to achieve the same effect.
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Figure 95: DMM retrieval cone (left) and improvised stopper (right). The chances of ever having to use a retrieval cone are very small, even smaller if you don’t know what one is, but they are cheap and weigh nothing, and can be used as a pull cord toggle on your pack, or tied into your chalk bag cord until the day you might need it.



 
        
        Conclusion

        "All the gear and no idea" is an apt description for many climbers, myself included, but I hope this chapter has helped prepare you for the following chapters, where we put these things together.
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        PHOTO CAPTION

        

        Ian Parnell rappelling down the North West Gully (III, 4+, 500m),
          Petit Jorass- es. Ian was the one of the foremost climbers back in the
          day, and for him a grade 3 alpine route was a walk in the park, but
          when it comes to rappelling off, all routes are the same grade.

        Photographer: Andy Kirkpatrick 

    
    

        Anchors

        

        

        
          "Strength is not a data point; it’s not a number. It’s an
              attitude."

          Pavel Tsatsouline 

        

        

        In this chapter, I’m going to cover everything anchor related,
          including setting up rap anchors, bounce testing, and high-risk anchor
          strategies.

        
           The anchor 

        

        Unless it’s a nice solid fixed double bolt belay, an abseil anchor,
          either fixed or built on the fly, is far more complex than you’d
          imagine, both in terms of set-up and how best to use it. Yes, you can
          just throw in a nut and hope for the best, but hoping for the best is
          not going to see you live to a ripe old age (and write books like
          this).

        How strong is your anchor?

        It is important to understand that although a belay anchor can be an
          abseil anchor, an abseil anchor cannot always be a belay anchor, as
          one is generally built to hold a load: two climbers, while the other
          is designed to withstand a force: a factor-2 fall.

        In the world of rescue and rope access, when you build an anchor, the
          aim is to have a safety factor of between 5:1 and 15:1. This would
          mean that a rap anchor that has to hold a single 100 kg climber as
          they rappel, must have a strength of between 500 kg and 1500 kg. Add
          in a second climber who is hanging on the belay, and that can double,
          so 1000 kg and 3000 kg.

        If the anchor is a stout tree, and they’re rapping on good ropes,
          then this is possible, but what about the loop of 5 mm cord the ropes
          are threaded through, which when tied, has a strength of 600 kg? If
          such an abseil anchor was subjected to a large force, such as a
          climber falling onto it, it would no doubt break, which is why it’s
          vital that you understand the difference between an abseil and a belay
          anchor.

        Rap versus belay anchors 
            (Fig 96)
          
        

        A rap anchor can consist of a single rusted and mangled peg, an
          exposed tree root, or the nub of a flake, and should be viewed as only
          providing body-weight life support, ideally at least 2:1 or greater,
          something you can check by bounce testing.

        Thankfully, rap anchors are usually far more solid than this; a nest
          of pegs, a solid tree, or a flake you could hang a house from, and can
          be viewed as both rap anchors and belay anchors, depending on how
          you’ve set them up. But again, you must always consider each part of
          the anchor, and focus on maximising the weak links or simply leaving
          them out if they’re junk.

        
          [image: image cap]

          
            Figure 96: Two very different types of anchor set-up. A
            backed-up abseil anchor using a belay sling (left), and an equalised
            climbing belay, including a master-point (right). The back up in the
            abseil anchor is not designed to provide the same level of security
            as a full belay anchor, but only to safeguard the climbers as they

            go down, providing a fail-safe in case the abseil anchor fails. In
            many problem-solving scenarios, you will need to add in more
            protection so as to convert this kind of anchor into a full-strength
            belay.
        
        Anchor Components 
            (Fig 97)
          
        

        
          	
            Anchor points

            This is the gear you place that will be left behind, so a
              standard bolted rappel station will usually have two anchor points
              in the form of nice solid stainless steel bolts. Although the
              standard for a belay is three points; for a rappel, it is
              generally either two, or one and a fail-safe.

            Trusting your life to a single point should only be done by
              climbers who have the skill to place and evaluate the protection
              they place, and in situations where you have no other choice,
              which is often the case in an alpine environment. If you’re not
              sure, or you have the luxury of doing so, then always place two
              pieces, and if you’re still not sure, place more.

          

          	
            The Abseil-Point

            This is the point through which the ropes are threaded and pulled
              through, and so is the rappel version of a belay master-point.
              Sometimes this can be as solid as a master-point, equalised
              between two bomber pieces, while other times it can be a single
              loop of cord tied through a nut. While an abseil-point can be, and
              often is, a soft link, the use of hard-links is an important part
              of creating effective abseil-points.

          

          	
            Fail-safe

            This will be used when you only have a single abseil point and is
              not loaded by the abseil ropes (unless of course your abseil point
              was to fail). It is clipped into the ropes via the belay sling or
              a quickdraw (ideally a lock-draw).

          

          	
            Belay Sling

            This is used to create a secure attachment for the climbers,
              rather than all hanging off the abseil-point.
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            Figure 97: A single point abseil-anchor (left) and a
            two-point abseil-anchor (right), both linked to a single
            abseil-point. When building your own anchors, you will often have no
            other option than to use a single point abseil anchor, which is why
            a fail-safe anchor is sometimes vital.
        
        Evaluating your own anchors


        So you’re rapping down a smooth rock wall, looking for a way down.
          Close to the end of your ropes, you swing onto a ledge and decide you
          have to make an anchor. It’s vital before you do so to quickly
          evaluate the degree of security it might offer via these questions:

        
          	Do I have the gear to make an anchor here, and can I sacrifice
            that gear?

          	Can I get away with one 100% secure placement and a fail-safe, or
            will it require two equalised pieces?

          	Can this anchor hold the combined weight of the team? This can
            either be assessed visually (using your experience) or by force
            (bounce testing).

        

        Evaluating fixed abseil anchors

        Most climbers assessment of the security of a fixed rap anchor is to
          think: "Lots of people use this anchor, it must be safe", and 99.99%
          of the time that’s correct. But not always. Here are some things to
          consider:

        
          	
            CSI Eye

            On reaching a fixed belay, apply an investigator’s eye to what
              you find, looking at how and why the gear was placed, how it’s
              tied off, and equalised, as well as the condition of the webbing
              or cord that was used. Assume the person who built any fixed
              anchor was a blithering idiot with a death wish.

          

          	
            Assumptions kill

            Don’t make an assumption that people use this abseil anchor
              regularly, as you might be off route, and this could be a
              do-or-die anchor placed twenty years ago and rapped on by climbers
              half your size (but twice as stupid).

          

          	
            Grot

            Just because a grotty looking anchor has not failed yet, does not
              mean it won’t fail now. I’ve had old webbing break on me when
              weighted, and I can tell you there is no warning when it goes.

          

          	
            Look for the devil

            When looking at the anchor points, pay close attention to each
              part, i.e., is that fixed wire actually fixed, is its cable rusty,
              does that peg have a broken eye, or has that tree long since died.
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            Figure 100: You will often come across fixed webbing or cord
            in which the abseil point is worn by the passage of previous
            climbers. The obvious thing to do is to replace the material, but
            sometimes this is not possible. What you should never do is simply
            thread the rope through the anchor, as a failure by one piece would
 
           lead to total failure of the anchor (top).
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            Figure 101: If you have no other option, then consider
            increasing your chances by threading the abseil point and passing
            the rope around the sling and cord as well, so each element is
            backed-up by the other.
        
        
          [image: image cap]

          
            Figure 102: Another option is to rappel off a single point
            (the strongest) and use the second point as a fail-safe (left), or
            (right), employ both methods. Sometimes (not shown), you can untie
            the cord or webbing and retie it so as to maximise its strength.
        
        Death by numbers

        Several times I’ve come across solid nests of old pitons that looked
          good, and thought, "Even if one was bad, the rest must be ok?" Well,
          they weren’t. On closer inspection, they all just pulled out, having
          been loosened by countless freeze-thaw cycles. In most cases, you
          could knock out the pitons and place them again. But the point is,
          don’t imagine there is safety in numbers.


        Fake anchors

        A far too common fake anchor is a loop of rope or tape protruding
          from the ice or snow that people assume is an anchor, when in fact
          it’s nothing but a frozen-in dropped sling or tatty section of cut off
          rope (ratty old ropes can make okay anchors, but they need testing).
          Be really wary that old cord, sling or rope, as these can be nothing
          but anchor detritus, cut away and thrown down, look ing like old
          anchors when they are not.

        Cut it out

        Check all fixed webbing or cord as it can often be weak and
          compromised due to age, ultraviolet light, damaged by rope pulling, or
          all three.

        Nothing is solid

        If you’re looking at anchors around rock features, like flakes,
          spikes or chockstones, double-check these are free of fractures, as
          rockfall, avalanches, continental drift, can turn sound anchors bad.

        Prepping the abseil anchor

        Once you’re sure the anchor will hold the next person down, you need
          to ask if it will hold you plus everyone else, which in some cases can
          be three or four climbers. Work out where people will have to
          stand/sit/hang and how the anchor can handle it. On a good ledge, an
          anchor might only be required to hold the weight of one climber as
          they rappel, so around 100 kg per climber.

        On a sloping ledge, with a three-person team, it’s very easy for a
          climber to slip and shock load an anchor as they wait for the leader
          to descend, meaning it must hold the weight of two climbers, plus some
          shock loading, meaning a force of 500 kg or more.

        Many has been the belay where everyone was holding their breath, just
          praying to get off it, only for someone to slip and lurch onto the
          anchor; not good.

        LAPAR protocol

        This stands for ‘Last Person at Risk’, or LAMAR (Last Man at Risk),
          and is a protocol that all climbers should adopt on any rap anchor
          that is not bolted. LAPAR involves always using fail-safes and
          back-ups for the leader, who is testing the rappel anchor for those
          who will follow, with the last climber acting as the LAPAR, and so
          coming down without a fail-safe to the abseil point. LAPAR should not
          involve any more risk if everyone does their job and takes the subject
          of not dying seriously.

        LAPAR Fail-safe 
            (Fig 98)
          
        

        If you’re following the LAPAR protocol, what happens if the anchor
          fails on the last person? On a single pitch they will hit the ground,
          and if they’re lucky, they might survive, but on a multi-pitch climb
          they probably won’t.

        To have some chance of surviving such a scenario, you need to employ
          a LAPAR fail-safe, which is basically just connecting both ropes to
          the new, lower anchor. This means, if the top anchor fails, then all
          is not lost.

        This fall will, of course, be catastrophic, and could be as much as
          an 120-metre factor-2, directly onto what may only be a marginal
          anchor. Such a fall could be fatal, either to the falling climber, or
          both climbers, if the anchor fails; but in winter or alpine
          environments, or when rappelling low angled terrain, it would be
          possible to survive such a fall, demonstrated by the fact that some
          people already have.

        A second benefit of employing such a fail-safe is that it means you
          will not lose your ropes, stranding the leader on the wall.

        The question of whether or not a rappel anchor will hold a 120-metre
          factor-2 fall is another question, but if you’ve constructed a solid
          fail-safe for the new anchor, then it should be able to hold such a
          fall, especially considering the amount of stretch in the ropes.
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            Figure 98: LAPAR Fail-safe. Here the PULL rope is
            pre-threaded through the abseil-point, then tied into the anchor
            (here, via basic Overhand knot) using both ropes. You must leave
            approximately 2- metres of slack between the fail-safe and rappel
            ropes. This allows you to carry out a test-pull and give the second
          
  enough rope to rappel on.
        
        Equalised abseil-points 
            (Fig 99)
          
        

        All climbers understand the importance of having an abseil-point that
          is equalised between two anchor points. Such redundancy is vital if
          you want to stay healthy when dealing with fixed rappel stations;
          otherwise, the failure of one piece will see the total failure of the
          anchor (never put all your eggs – or lives – in one basket).
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            Figure 99: Any equalised multi-point rappel anchor must have
            an abseil point that cannot fail if an anchor point fails. Yes, this
            is a point that seems obvious, and yet you will often see anchors
            that fail to do this, meaning if one piece fails, you’re dead (never
            underestimate other people’s stupidity).
        
        Nevertheless, I have seen several climbers forgo the abseil-point,
          and simply thread their rope through the entire anchor, such as a rope
          that’s been threaded through two fixed pitons (the dreaded ‘death
          triangle’). Sometimes this is due to an abseil point that is worn out,
          caused by the constant pulling of ropes; but generally, I’d put it
          down to a lack of thought or attention.

        If the abseil-point or the cord or webbing of any rappel anchor is
          worn, then you should replace it, but if this is not possible, then as
          a last resort you should pass the rope through both the abseil-point
          and the anchor, so that you increase the redundancy if either the
          abseil-point, or one anchor point, fails.


        Be Edge alert 
            (Fig 100)
          
        

        This is a tough one to remember, but if you’re descending from a
          ledge, always spend a second or two scrutinising the area where the
          rope will run. What you need to look for are notches, slots, cracks or
          rock cleats (a V-shaped slot), features that snag, jam or block the
          rope or abseil knot.

        An edge jam can most easily be identified when doing a test pull, or
          worse, once you try and retrieve your ropes; the PULL strand moving
          smoothly for a metre, than stopping, yet able to be pulled back up to
          the anchor by the UP strand (one reason why you should never lose
          contact with your UP strand until the last moment). This generally
          means something is blocking your abseil knot.

        You’d imagine such a problem would not feature on an existing and
          well-travelled descent, but unfortunately, this is not always the
          case, and personally, I’ve encountered several rap stations set above
          textbook knot eating slots or notches.

        The number one way to avoid such a hang-up is to check the edge when
          you go over (not always easy to do). If it’s smooth and free of
          hazards, then just head down. If you see a problem spot, then try and
          make sure the rope stays clear and notify the second (telling the
          second when you’re both stuck at the next station "that crack looked
          like it might snag the knot" is a statement made too late).

 
       If you’re unsure, you can do a test pull where the knot passes over
          the edge, the second making sure the rope is maintained in that
          direction.
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            Figure 103: When setting your anchors above a ledge, pay very
            close attention to the points along the edge where the rope will
            run, as even the smallest notch can catch a knot and stop the rope
            from pulling.
        
        
           Bounce Testing 

        

        When setting up a climbing belay in questionable rock, the use of
          three of four pieces both spreads the load, and creates redundancy if
          one or even two pieces fail; but a rap anchor might only comprise of a
          single piece of protection: a nut, a piton, that piece also acting as
          the single point of suspension for the entire team - literally all
          your eggs in a basket.

        In such situations, it is vital that the single piece is tested to
          ensure 100% reliability, and if that’s not possible, then another
          anchor should be sought. What you don’t want is for both climbers to
          be on tenterhooks on a crappy piece that might or might not fail
          either while setting up the rap, or while the next rap is underway.

        High strength placements are made when using good judgement and
          making the correct choice of protection, and knowing whether the rock
          is solid. But sometimes there are situations where the protection
          available is not ideal, where the available placement is sub-optimal,
          or where the rock is questionable (loose, shattered or expanding
          rock). In such situations, the best method in getting a 100% secure
          placement is to bounce test the placement, applying a load at least
          twice the static-load the placement will be expected to take.

        The Test

        To understand how a bounce test works, and the forces transmitted,
          make a loop of 2 mm cord. Now clip it into something high enough so
          you can clip a foot loop into it. This loop should have a breaking
          strain of around 100 kg, meaning if you creep onto it, it’ll hold your
          weight without breaking.

        Now take your abseil lanyard and clip the lanyard into the loop and
          give it a hard yank. You’ll find that the cord should snap with only a
          light force. What this tells you is that if you cannot pull out or
          break a placement via your rap lanyard, P.A.S or daisy chain, then the
          placement will hold you and your partner’s weight.

        When to test

        The bounce test is done when still hanging from the abseil ropes, by
          clipping in the abseil lanyard then testing the piece, making sure
          you’re still on your descender and back-up-hitch with either your hand
          on the brake ropes or the ropes tied off (lazy way or full lock).

        How Hard to test?

        Doing a half-assed bounce test, where you go through the motions, but
          soft-pedal it, afraid you’ll rip out the gear, is a waste of time.
          Keep in mind that once you’re all hanging off that single Black
          Diamond Stopper, it’ll be too late to do it properly. No, you need to
          dump any timidity, and instead of being afraid you’ll rip out the
          placement, try and rip that gear out!

        Five hard bounce tests should tell you all you need to know.

        
           fail-safe 
              (Fig 104)
             

        

        On multi-pitch descents, placing your own gear, or using trad (not
          bolted) fixed anchors, you will often be faced with having to use a
          single anchor abseil point. What do you do to stay safe?

        Sometimes the reason for this is that you can only find one
          placement, while other times you have to ration your gear, as you
          might have to place anchors over thousands of feet of rock or ice
          (it’s not unknown to arrive at the base of a descent with only your
          descender clipped to your harness).

        The problem is you don’t want to hang everyone off a single piton or
          wire at the same time, or even a bomber bolt, because although you’d
          bet your life that the placement is 99.99% safe, 100% is always
          better.

        To achieve redundancy, the anchor requires fail-safe that will catch
          the rope and climbers if the anchor fails.

    
    The big issue with a fail-safe anchor is that it should not be
          weighted, as you want to be certain of the primary rappel anchor’s
          integrity; the reason being that the last climber down has to remove
          the fail-safe before they rappel, so it’s vital the abseil anchor has
          been tested.

        The usual way to connect this fail-safe piece 104, which could be a
          nut or a cam, or anything, is with a quick-draw or sling, getting the
          length right so a locker or snap-gate can be clipped into the rope,
          just under the abseil-point. It’s generally impossible to get this
          connection at a perfect length, so there will always be some slack
          between the fail-safe and the abseil-point.

        If you’re using a pre-built abseil sling, then this acts both as a
          fail-safe, and a belay sling.
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            Figure 104: Fail-safe anchor. In order to fulfil the LAPAR
            protocol, you should always try and back up the anchor for the
            leader, allowing them to test its security safely. When doing this,
            it’s vital that the fail-safe is not weighted or loaded in anyway,
            as this would mean you’re only testing the security of the
        
    fail-safe, not the anchor. As a guide, I tend to use cams for
            fail-safes, as they’re strong, easy to place and clean, and nuts for
            primary anchors. Also, remember that this fail-safe is also your
            LAPAR fail-safe, in-case the anchor fails while the last climber is
            descending sans fail-safe. This will sometimes mean your fail-safe
            anchor
 will be made up of several pieces, in order to safeguard
            against a possible 120-metre factor 2 fall onto the belay!
        
        Heavy First

        When using a fail-safe on an anchor you feel is marginal, it’s worth
          having the heaviest climber as the leader, also carrying all the rack
          and ideally the heaviest rucksack if that’s possible. This allows the
          lightest and least encumbered climber to have a higher degree of
          safety and certainty when removing the fail-safe and descending on the
          single-piece anchor.

        Fail-safe paradox

        If you have one perfect placement and one less so, the better of the
          two will be your rappel anchor, and the weaker placement your
          fail-safe, so what’s the point? Well, that’s down to your judgement,
          but a totally junk fail-safe is perhaps more dangerous than a single
          point abseil anchor with no fail-safe, as someone might weight it,
          pull it out, and fall onto the single anchor (eeek!).

        
          Anchor materials

        

        Now let’s look at what we’ll use to create rappel anchors:

        Slings & Cord

        The ideal rap anchor is a slung object: spike, chockstone, boulder or
          tree. Most anchors require either the use of rap cord or the cutting
          up of your cordelette, but sometimes you might have to sacrifice a
          sling or even your rope. If you cut up a Dyneema sling, join the ends
          using a tape knot with 10+ cm of tails.

        Here are a number of anchors that can be slung:

        
          	
            Spike

            A spike, small pinnacle or knob is a classic rap anchor. It’s
              amazing – and terrifying – how small a spike you can rap off, and
              in the past, I’ve rapped of spikes smaller than your thumb, in
              fact, some were more like your thumbnail. The larger the spike,
              the less you have to worry about the security of the placement,
              worry about the security of the abseil point, focussing primarily
              on the angle in which the rope strands meet to ensure the angle is
              negative to the applied force. (judging this can be tricky).

            With any rock anchor, you have to check that the rock is solid,
              and isn’t cracked, detached, or just a small piece of rock
              protruding from the snow or grass. Giving such an anchor a heavy
              kick is a good way to test its integrity.

            Often a spike anchor will offer no other fail-safe placements,
              meaning everyone is hanging off the sling. For this reason try and
              avoid any possible shock loading, such as someone sitting above
              the spike, when there seems like no room below, because a fall –
              say onto a 5 mm loop of rap cord wrapped around a sharp granite
              spike – could well break the sling/cord, leading to everyone
              falling.

          

          	
            Thread

            Many cord anchors are threads, but here I’m talking about rock
              voids and spaces you’ll often find in limestone or sandstone.
              These can be very strong, but as with all rock placements you have
              to make an evaluation of the rock, as in some rock typed the
              blocking element can be poorly bonded, dangerously sharp or
              fragile. Bounce test if unsure.

          

          	
            Chockstone

            This is another common anchor, with chockstones ranging from the
              car-sized, where you thread one small contact point of the
              boulder, to chockstones the size of a loaf of bread. With all
              established chockstone rap anchors it’s vital to remember that
              although such an anchor could have been safe for the last team, it
              may not be safe now.

            The problem is that rocks can move, especially after rainstorms,
              winter snows, even earthquakes. Often a chockstone is held in a
              matrix of rocks and the loss, or movement of even one, can lead to
              the whole lot being loose. So again, you have to inspect the
              integrity of all chockstones.

            One issue I’ve seen several times is a jungle of rocks and
              boulders in a gully system, say at the top of a big drop, where
              there is a mystery anchor, a piece of tape, old rope, or faded
              sling coming out of the rocks, looking like an anchor. Sometimes
              this is not an anchor at all, but just old rap material, or old
              fixed or abandoned rope, that has been dropped or washed down the
              gully. As with many fixed anchors, you will usually find a rap
              ring or quick-link if it’s a bona fide anchor. If it looks
              suspect, it probably is.

            When placing your own anchors, and looking to use chockstones,
              don’t forget that you can make your own by dropping rocks down
              into constrictions, just like they did in the early days of
              climbing.

          

          	
            Boulders

            These make good anchors, although they will often require a long
              piece of abseil cord as they’ll be sitting on ledges. The obvious
              question is, how small a boulder can you get away with? As a very
              rough guide, a piece of rock the size of a large screen analogue
              TV (1-metre x 1-metre) will weigh around 1 ton. The angle the
              boulder is sitting, as well as the ground, all play a part in how
              good the anchor is.

            If building your own anchor around a questionable boulder, beware
              of the cord pulling under the boulder. To avoid this, pack the
              back of the boulder with stones and rocks, which will block the
              cord and add further weight to the anchor.

          

          	
            Rocks & Stones 
                (Fig 105)
              
            

            A few years ago I tried the grand traverse of Mount Kenya, a long
              and committing route over some of the loosest rock I’ve ever come
              across. The traverse crosses several summits, requiring a lot of
              dodgy abseils, some off nothing but piles of rocks.

            Luckily for me, I’d used a few ‘cairn’ or ‘Deadman’ anchors like
              this before, generally when trying to rappel onto glaciers via
              steep moraine. Nevertheless, such anchors can only be viewed as
              sketchy.

            For this kind of anchor you need to attach your abseil cord to
              the largest rock you can find, using one triple Clove-hitch, or
              several Clove-hitches, or a constrictor knot. Once tied, you need
              to build up the weight of rocks in front of this initial anchor
              point.

            An alternative is to tie your cord to two or three large rocks in
              sequence and build up your cairn in front of these. Any such
              anchor should be placed, ideally, in a depression, dish, or piece
              of ground angled away from the load. Obviously, the bigger the
              cairn, the better, with a 1x1-metre cairn being the minimum.
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            Figure 105: Two examples of Deadman anchors, constructed out
            of rocks and stones, where no single rock is heavy enough to provide
            a solid anchor point. One square foot of rock weighs approximately
            80 kg, so if you can build an anchor around a block that two people
            can lift (2ft² = 160kg), and pile up a 1000 kg of rocks in front
 of
            it, then such an anchor can be very strong (even if it looks
            sketchy). If in doubt, keeping adding rocks until you have no rocks
            to add.
        
        
          	
            Trees

            Another common anchor. Slinging a tree is obvious, but like rock
              anchors, you need to pay close attention to the tree’s integrity,
              health, thickness, and root/soil depth of the tree. Bolted anchors
              now replace many old tree rappels in order to safeguard the tree
              from damage.

            Some large trees can actually be rooted in a few inches of soil,
              which doesn’t mean they’re weak, but you just need to be very
              careful and observant, the strongest trees are obviously the ones
              whose roots penetrate the rock.

            You also need to look out for entangled trees, where one is
              alive, and one dead, and make sure you’re rapping off the live
              trees, not the husk of a dead one.

          

        

        Nuts

         After a sling or cord anchor, a nut is perhaps the best DIY anchor,
          the reasons being:

        
          	Strong, reliable, cheap and easy to replace, with even the
            smallest nuts having an adequate WLL for use as single point rap
            anchors.

          	Placements are easy to spot, exploit and evaluate.

          	Placements are passive, working in all rock types, wet, dry or
            icy.

          	One rack of nuts will cover a wide range of cracks, with
            overlapping coverage; for example: a sideways size 4 is roughly the
            same size as a size 7.

          	Nuts can be hammered into position.

          	Can be bounce tested to both test and fix in place.

          	In dirty, soft or mud/pebble filled cracks, a hammer or nut tool
            can be used to clean out the crack to create solid placements.

        

        Cams

        There are several reasons why cams are perhaps bottom of the list
          when it comes to rap anchors, and so are best saved for fail-safe
          anchors, or when there is no alternative. These include:

        
          	Cost of replacement.

          	Cams, being active placements are often only 100% secure when
            orientated in the correct angle when loaded, and any shifting can
            result in potential failure.

          	Cams are not secure in some rock types, such as limestone, causing
            them to skitter and skate, and just blow without warning.

          	Holding power can be reduced by dirt, moss.

          	Don’t work in icy cracks.

          	The ability of cams to work in a wide range of crack sizes means
            they’re best saved as fail-safe anchors, or when the rest of your
            rack has been used.

        

        Sand and soil

        These are highly specialist abseil anchors and require the use of a
          device called a Sand Trap (either a commercial example or a DIY
          version), which is a large piece of high strength nylon with clip
          loops, that is piled with the material. Skip bags can also be used,
          but straps should be backed-up.

        This is beyond the scope of this book, and the only place I can
          imagine this technique being used in a climbing situation would be
          getting down a steep moraine wall, which would require the filling of
          a large container (rucksack, bivvy bag, sleeping bag) and trying to
          rap off that. If you survive that then the loss of the rucksack will
          seem small fry.

        Ground Anchors 
            (Fig 106)
          
        

        These are generally fixed in place at the tops of cliffs, using a
          dizzying - and worrying - array of metallic objects, such as angle
          iron, scaffold tube and pipe. These are hammered into place with a
          sledgehammer, but most climbers will use pre-placed ground anchors,
          often decades old and used thousands of times – and never tested.

        Although common, such anchors are hard to evaluate and there is a
          large amount of trust involved in their use, and I suspect many would
          break just below the surface if heavily – or lightly – loaded.
          Sometimes, ground anchors are placed due to an anti bolting ethic,
          which I find counter-intuitive, as a big rusty lump of metal, sticking
          out of the ground, versus two small bolts wins climbers little favour.

        
          	Maximising strength
            If at all possible, never trust a single ground anchor as a rap
              anchor, but instead equalise two, or back it up with anything you
              can. It is well worth carrying a long length of rigging rope (10
              mm static ideally), to equalise such anchors. When tying a rope to
              a ground anchor, it’s best to use a Clove-hitch, setting the hitch
              itself on the reverse side of the ground anchor.

          

          	Placing your own ground anchors
            I would avoid using something cheap or crap, or iron, and search
              out something designed for the job, such as a Tee-stake rope
              access anchor or dedicated ground anchor. Always use such anchors
              in pairs, set at 20 degrees and 1-metre apart.
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            Figure 106: A stake should be set at 20°, and if two ground
            anchors are placed, then make sure they are set at least 1-metre
            apart. You should also attempt to equalise them both, either
            traditionally, via a rope or cordelette, or via tension hitches or
            Clove-hitches (bottom) with your climbing rope.
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            Figure 107: When Clove-hitching cord to a ground anchor,
            always have the crossing point at the rear of the state, so the knot
            grips the stake.
        
        Pitons

        If you’re thinking of carrying pitons on a route for both belays and
          for rap anchors it’s best to pick pitons outside the range of your
          passive gear; pitons that fit placements below that of a size-1 nut.
          This tends to be the thinnest pitons, which in the past meant
          knifeblades and Lost Arrows. These days, the best thin pitons are
          beaks, such as the medium or large Moses Tomahawk, as these can be
          very secure in marginal placements. The downside is these pitons are
          not ideal for fixing, but more for emergency anchors, where nothing
          else will do.

        Instead, the larger blade on the knifeblade is more suitable, and of
          these, the best is the Bugaboo, which is a blade piton that starts
          thicker than a standard blade, but tapers down, so the base of the
          piton is like a thin Lost Arrow while the tip is the same as the
          thinnest blade. Of these, the long Bugaboo is ideal, but for size and
          weight, the short version is maybe more suitable.

        Beyond this, the short and stubby Lost Arrow or ‘Kingpin’ pitons are
          also useful, but here the short or medium Universal design is the
          best, being perhaps the best emergency piton you can bring along.

        Angle pitons have their place if you’re talking rock with lots of
          parallel cracks, loose rock, especially in winter, as you don’t want
          to be using your cams, with the size-1 and 2 baby angles being best.
          And so here’s an example of a mountaineering/exploratory piton rack,
          that would allow you to make belays and rap anchors if need be (don’t
          forget the hammer).

        
          	
            Soft and hard pitons

            Most pitons people buy these days are made from very hard steel,
              which allows them to resist deforming and so aids removal. This
              kind of piton, placed in a solid straight crack, is very strong,
              but in irregular cracks less so, these being the kinds of cracks
              you find on limestone. Here, the softer steel piton works better,
              as it bends and deforms as it’s being hammered in, meaning it
              often creates a much stronger fixed placement. These pitons are
              also often lighter and cheaper and are typically identified by
              being silver in colour.

          

          	
            Fixed pitons

            Treat any fixed piton with suspicion, doubly so if in the alpine.
              Freeze-thaw is the main danger, and pitons that look bomber can
              often be pulled out with your fingers. Channel or angle pitons
              tend to be more resistant to becoming unfixed, as they have some
              spring to them, while blade or wedge style pitons such as Lost
              Arrows do not, and so loosen up more easily; the less the taper,
              the greater the risk of loosening.

            You can check if a piton is still solid by trying to move it with
              your fingers initially, then bounce testing, or tapping it with a
              hammer.

            If using a hammer, tap the head as you would when placing the
              piton and listen to the tone, which should be high, not low. You
              can also tap the piton in the direction it’s being loaded,
              checking if it’s solid; a medium blow with a hammer is equivalent
              to a body-weight bounce test. If the piton is loose, you can
              sometimes simply hammer it back into place, but often, it’s better
              to knock it out and replace it somewhere better. If you don’t have
              a hammer, then try and identify a placement in which the piton
              will act like a passive piece, such as a piton in a horizontal.

            You should also be aware that although a fixed piton can look
              fine on the surface, inside the crack, the piton can be corroded.
              The possibility of this depends on the location and climate, say a
              desert tower versus sea cliffs, as well as where it’s placed. If
              the area around the piton has plants, moss, or mud-filled cracks,
              then that’s a bad sign.

            Some pitons weaken faster than others when they corrode, such as
              knifeblades, while others, having more body, can still be strong
              with low to medium corrosion.

            Pay close attention to the area where the piton enters the rock,
              looking for rust, or rust stains, and also check the eye of the
              piton for problems. Many pitons have weak or broken eyes, caused
              by corrosion, repeated hammering by other parties, or rockfall. So
              when replacing tie offs, I’d always run the tape or cord around
              the spine of the piton if possible, rather than trust the eye
              alone. If using pitons that are very rusty, they might have no
              eyes at all. The only way to use them is by Clove-hitching the
              rusting stub of the piton.

            Another feature of fixed pitons is that it’s hard to judge how
              deep the piton goes; is it a thick, strong 3 inch Lost Arrow, or
              just a one inch stubby? I think it’s best to always assume the
              worst.

            One kind of fixed piton you’ll come across in the desert is the
              drilled angle, where a hole has been drilled in the sandstone and
              a baby angle hammered in. These anchors are used instead of bolts
              and are often found at rap stations. Although the better ones are
              glued or cemented in, view all such anchors as having zero pull
              out strength. Treat them with care. Also, make sure the anchors
              are still solid by testing them with your fingers (can you pull
              them out), and testing whether the rock is in good condition.
              Also, remember that rain dramatically weakens sandstone and that
              marginal gear generally just rips out.

            One last soft rock anchor is the Aussie Carrot bolt, a cheapskate
              machine bolt filed and hammered into a hole (of uncertain depth),
              which like the baby angle belay, should be treated as having a
              poor pull out strength, even though many are cemented in, but not
              all. These anchors require a keyhole hanger to be used
              effectively, and hopefully, these hangers will be fixed at rap
              stations.

            Makeshift rock anchors 
                (Fig 108)
              
            

            On really big descents, you can find yourself running very short
              of anchor material. In such situations, it pays to know how to ‘do
              a MacGyver’ and improvise. Here are a few suggestions:

            
              	If you’re running out of slings for spikes or chockstones, you
                can begin to cut pieces off the end of your rope. Of course,
                this is a little bit like whittling away at your lifeboat, and a
                last-ditch option.

              	Carrying your chalk bag on a loop of 5 mm or 6 mm cord gives
                you one extra rap lanyard.

              	In the past, climbers have had to cut the tape of their
                rucksacks to make rap slings, but back then people were less
                bothered about weight, so rucksack webbing was both longer and
                thicker. One option that can work is to replace the 3 mm
                drawcords in your pack with 4 mm Dyneema, or the thickest
                Dyneema cord you can get through a jumbo cord lock. On this
                subject, I’d not use the cord fitted as standard, as it is 3 mm
                accessory cord, not even 3 mm climbing cord.

              	If you’re out of nuts, remember that knotted slings and cord,
                or even your rope, can make very effective nuts. Medium-sized
                rope nuts can be tied with Figure-Eight or barrel knots, in cord
                or rope. But the larger makeshift nuts need to be tied with
                rope, either using the monkey’s fist knot or a knot tied with
                four strands of rope or cord (such as a four-strand
                Figure-Eight). The best way to place these soft nuts is with
                your nut tool, pushing them into place. Once in situ, stab them
                with the nut tool to seat them, then bounce test to check the
                knot won’t deform and pull through. You can also use hardware as
                improvised nuts, such as karabiners, and I even know someone who
                ended up having to rap off his belay device.

              	The rock itself can also provide anchors, used to create
                chockstones, from pebbles jammed above narrow constrictions, to
                larger rocks jammed into tight spots in wider cracks. This kind
                of practice might sound quite an extreme approach, but it’s
                worth remembering this was the only way to protect early climbs!

              	Another old school classic was rapping off your shoelaces.
                This was probably to save the loss of a karabiner when rapping
                off a wire, but really, life should be worth at least as much as
                a karabiner. On the other hand, a shoelace that’s not too old
                and tatty can make an effective friction-hitch, just don’t trust
                your life to it (back yourself up with the rope).
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                Figure 108: Rocks and stones can provide very good anchor
                points, but be aware that softer rock - like sandstone - can
                easily crack or break apart.
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                Figure 109: You can also make use of hardware to create
                chocks and makeshift nuts.
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                Figure 110: Knots provide the best form of makeshift
                anchor, and so it’s well worth learning how to tie a Monkey’s
                Fist or four strand Figure-Eight
            
            Bolts

            The use of bolted belays has greatly improved the chances of
              climbers living a long life, both in ascent and descent. Even if
              you’re a trad climber and anti-bolts, the use of bolts to create
              high strength rap stations down steep featureless ground cannot be
              viewed as anything but progress.

            I’m sure some climbers prefer gnarly polished descents, where one
              slip is your last, or raps down ledgy ground, abseiling off trees,
              but such an approach is unsightly, low strength and destructive.

            At the heart of the issue, is that although in the past, climbing
              was a minority niche sport, where such things didn’t matter, now
              crags can get more traffic in a week then they once got in a year.
              So, establishing solid descents that avoid trashing the place, or
              getting climbers killed, is in my opinion vital.

            Bolt rap stations

            There is a great variety of bolted rap stations out there, from
              the classic two-bolt sport lower-off, two bolts in parallel, to a
              mix of old and new bolts joined by a chain, cable or slings. The
              bolts used are generally 10 mm or 12 mm stainless compression
              bolts, or glue in staples, but can also include weak 8 mm
              self-drives, button head bolts, and a whole range of mystery junk
              and commercial fixings.

            Can you trust all bolts?

            If a descent is well established and gets constant use, you can
              assume that the rap stations are good. On less-travelled routes
              you can find older, or badly placed bolts, bolts that have lost
              their hangers, or bolts that can be pulled out by your fingers.
              Just because it’s ‘bolted’, does not mean you can turn off your
              brain.

            Rings and chains and cold links 
                (Fig 111)
              
            

            The bolts themselves are less important than how they are set up
              to be used for rapping. Here are the typical set-ups:

            
              	
                Integrated rap rings 
                    (Fig 112)
                  
                

                These have solid steel rap rings built into the hanger,
                  allowing the whole unit to be replaced. When using such
                  anchors, make sure the nuts and washers are secure and that
                  the ring is not too worn. The orientation of the rings is
                  vital (they should not sit parallel to the rock, but
                  perpendicular to the rock, like ear-rings, so as to avoid
                  kinks.
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                Figure 111: Three types of abseil chain, with the middle
                chain having no hanger on the bolt, only a washer that holds the
                chain in place.
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                Figure 112: Rappel rings. The single rap ring hangers are
                the most problematical, although the horizontal slots design
                does give more free movement to the ring.
            
            
              	
                Rapid-link 
                    (Fig 114)
                  
                

                This is a common way to use standard bolt hangers for rap
                  anchors and can comprise of two rapid-links clipped together,
                  or a rapid-link and stainless rap ring, the use of two pieces
                  to create a parallel abseil point to the second hanger.
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                Figure 114: Rapid link and cold shuts on bolt hangers.
            
            
              	
                Single ring and chain

                This links one bolt to another via a chain, creating a single
                  ring that you can thread (which can be parallel to the rock).

              

              	
                Cold Shuts 
                    (Fig 115)
                  
                

                These are becoming increasingly common, and remove the
                  obvious hazard of untying and threading the rope.
                  Nevertheless, cold shuts and Mussy hooks should not indicate
                  you can just switch off, as you should still watch for wear
                  and tear and dodgy gates. The problem of worn cold shuts is
                  exacerbated by the ease in which someone can top rope off
                  them.
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                Figure 115: Cold shuts. Always check for wear and tear on
                any fixed hard-link, especially cold shuts, as this design is
                prone to being top roped off.
            
            
              	
                Mussy Hooks 
                    (Fig 116)
                  
                

                These are extremely heavy-duty cargo hooks that will probably
                  resist a hundred years worth of top roping and lowering. The
                  weak link with many Mussy hooks is their gates, which vary in
                  quality and design. Wire gate designs are more resistant to
                  sticking, but like cold shuts, care should always be taken
                  when inserting the rope.
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                Figure 116: Mussy Hook.
            
            
              	
                Glue ins 
                    (Fig 113)
                  
                

                Double glue in bolts or staples are being used more and more,
                  due to their strength, low price, and resistance to corrosion.
                  Furthermore, the steel is not prone to wear, as it is uncommon
                  for these bolts to be used for top roping, making them ideal
                  for rap anchors.

              

            

            
              [image: image cap]
              
                Figure 113: Three styles of glue in anchor or U bolt.
                These should never be used to top rope from (use your own
                locking karabiners), but they are often set as fixed abseil
                points. They are generally very strong and resistant to wear and
                tear, but you should still second guess the location of such
                anchors, as sometimes it can be sub optimal, and you might have
                to extend the abseil point.
            
            
              	
                Rappel Bolt hanger 
                    (Fig 118)
                  
                

                Although discontinued, you will sometimes come across the old
                  super chunky Metolius bolt hanger, often painted tan, which
                  you can pass the rope through.
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                Figure 118: It is possible to rappel directly off a
                single bolt in extremis (you have no other option), but ideally
                you want that bolt to be designed to be rappelled from, meaning
                it has a rope friendly design, such as the old Metolius Rap
                anchor hanger. Yes it’s a bolt, but it’s still a single point
                anchor, so make sure it’s a very solid bolt. What’s more
                problematic, is lowering from a bolt hanger, which will be far
                more damaging to your rope than abseiling would be, and should
                only be a last resort option (you should always carry an
                emergency hard-link on your harness).
            
            
              	
                Pigs tail or Widderhörner 
                    (Fig 117)
                  
                

                A simple design that allowed rapid attachment of the rope
                  without having to thread it.
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                Figure 117: Mussy Hook.
            
            Single-bolt abseil or lower point

            The question of whether you can lower or abseil from a single
              bolt often comes up on forums, and of course, the answer is yes,
              but the devil is in the detail. First off, is it safe to lower or
              rap off a single piece? Well, if it’s a solid-looking 10 mm
              stainless bolt then you’re probably fine, but less so if it’s a
              crappy looking DIY staple in crappy looking rock. But generally
              it’s the former.

            If you’re rapping or lowering, then you’re removing the
              quickdraws below you, so if the bolt fails, you’ll hit the deck
              unless you’re using a back-up-hitch (see lowering).

            The bigger question is, can you lower or rap straight off a bolt
              hanger? Abseiling is okay as long as you can thread the rope
              through while also hanging off the bolt, plus abseiling only
              applies body-weight to the bolt, while lowering is twice
              body-weight (your weight and the weight of the belayer).

            When lowering, yes you can lower straight through a hanger, but
              this can damage your rope, begging the question of whether it is
              better to sacrifice a single krab rather than a whole rope. The
              bottom line is always carry at least one hard-link for this
              purpose instead.

            Wear and tear warning

            I’ve come across a number of rap rings, lockers and rapid-links
              that are extremely worn; where a deep groove has been worn into
              the bottom from thousands of ropes being pulled through.

            Although rare for one of these to actually fail, it’s a warning
              never to be complacent. Yes, there will often be times when you’re
              hanging only off one bolt, but make sure you’re clipped into the
              hanger, and not a potentially worn-out alloy rap ring or a worn
              out and rusty rapid-link. It takes only a second to check the
              quality of the anchor components.

            Incorrect connectors 
                (Fig 119)
              
            

            If you come across a rap anchor that features only two
              rapid-links or rings, orientated in-line, this will probably cause
              twisting in your ropes when pulled, as well as high friction.

            This can be resolved by adding a rapid-link to each bolt, or
              karabiners, or simply threading the rope through one hard-link,
              and clipping a quick-draw from the other bolt into the rope as a
              fail-safe for the leader, the last climber down removing it before
              they descend.
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                Figure 119: Poorly placed hard-links can introduce
                twists. Remember that friction often means twisting. If you find
                you’re forced to use such an anchor then I’d just use a single
                hard-link as an abseil-point and back it up with a quick-draw
                for the other hard-link for the first person down, or equalise
                both to a single point (not necessary if you’re talking about a
                10 mm bolt).
            
            Establishing bolted rap stations

            It’s beyond the scope of this book to cover bolting, as any major
              bolted descents will probably be undertaken by climbers using a
              power drill, but here are a few notes:

            
              	The ideal rap descent does not start with a station that is
                either impossible to find or requires a death approach. It
                should be placed at the top of the steepest section of the crag
                and be well marked.

              	If a descent involves scrambling down to the first station,
                consider placing a steel cable down, from a position that’s easy
                to get to, and establish cairns down to the cable. Yes, it might
                be easy for you to climb down to it, in the daylight, in the
                dry, but future climbers might be going down in the wet and
                dark, and you are not a guarantor of the competency of those who
                will use your descent.

              	Avoid establishing rap stations below stone chutes and natural
                funnels – where the rocks ping-pong down is not where you want
                to be – as either you will knock rocks down on climbers below,
                or you’ll have rocks knocked down on you.

              	If your first rap station is on a ledge, make absolutely sure
                there are no cracks, rock cleats, notches or horns that will
                snag the ropes or abseil knot.

              	Place all bolts parallel and 50 cm apart, not sport style, as
                this allows the descending team more room, especially on hanging
                belays.

              	Always use the best quality hardware you can; ideally, 12 mm
                bolts or glue-ins for soft rock, making sure all components are
                stainless (nuts, washers, hanger and bolts).

              	Try and pick a vertical line, or better still, an overhanging
                line in which you can reach stances, as this will limit the
                chances of rope hang-ups/jams.

              	Make sure all stations are less than 60-metres apart and avoid
                rope stretchers or raps that require 70-metre ropes.

              	The ideal rap distance is one that can be done on a single
                60-metre rope, but on big faces, this may not be possible (in
                terms of time or cost).

              	Try and avoid ground where the pulled rope will drop down into
                flakes, chimneys, slots or behind blocks or boulders, the ideal
                descent being smooth steep rock all the way to the next station.

            

            The Alpine bolt kit 
                (Fig 120)
              
            

            Again, it’s beyond the scope of this book to cover the placing of
              bolts (see Higher Education), but when new routing, or climbing in
              remote regions, where anchors may be hard to find, having a bolt
              kit might be a good idea, both for belays, and rapping down
              featureless rock.

            A basic bolt kit requires a lightweight hammer, a driver like the
              Petzl Rocpec to hold the SDS drill bit, drill bits that match your
              bolts (generally short bits), a blow tube, bolts, hangers and a
              bag to hold it all.

            The standard hand-drilled bolt would be a short (66 mm) 10 mm
              bolt, but for alpine walls, climbers often use ¼ button heads or 8
              mm stainless bolts.

            The number of bolts required depends on the rock type, the height
              of the wall, how brave you are, the difficulty of the route etc.
              When I’ve carried bolt kits in the past, I’ve generally only
              carried between five and ten bolts, and almost all rap anchors
              have been single bolts, unless they were being used as primary
              belays, from which I’d also be hauling and perhaps lowering.
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                Figure 120: A medium size alpine bolt kit, featuring: 1 x
                Petzl Rocpec 4 x 8 mm SDS TE-CX bits 10 x 8 mm stud bolts (10Kn)
                2 x Petzl Pulse 8 mm bolts 10 x Lightweight Hangers A more
                bare-bones kit might only include two bits (always carry a
                spare), and half a dozen bolts and hangers, something small
                enough to sit in a pack until it’s needed. I’ve also heard of
                people having to rappel off a drill bit, but be warned that bits
                are not very resistant to bending, and you would need to tie one
                off as close to the rock as possible (you’d also be leaving a
                mess behind – a mess with a story – but a mess never the less)
            
            
               Rappel Snow Anchors

            

            After sand and mud, snow is one of the trickiest mediums with
              which to build a solid anchor. First off, snow is never just snow,
              as depth, density, temperature, and cohesion, are all factors
              which will affect anchor strength.

            All snow anchors are marginal

            I’ve come across several snow anchors climbers have built that
              simply fell apart as soon as you gave them a good yank, the reason
              being many climbers who build and trust such anchors are simply
              applying what they’ve read in a book once, with no actual
              practical experience. As with any marginal anchor, there is no
              warning before failure, they just go, as does the person weighting
              them. And so you should consider any snow anchor as potentially
              lethal and unreliable, and assess its strength based on judgement,
              experience, guesswork and luck.

            Do you need a snow anchor?

            This is the first question you need to ask, and in doing so, you
              should consider these points:

            
              	Can you climb down, either through solo or on belay? And then
                once at an anchor, can you belay down your second?

              	Could you be lowered down, or use someone as an anchor point,
                using both ropes, then belay this person down from better
                anchors below?

              	Can you traverse over to rock or ice and go down that way
                instead?

              	Sometimes where the ground gets steep, or vertical, you will
                find much better anchors; hard ice, neve or rock.

              	If climbing down a snow slope, keep looking down, as it’s very
                easy to miss a bergschrund, especially in flat light. Sometimes,
                allowing a rope to trail down below you helps you to spot such
                drops.

              	If you get to a snow bridge, crevasse, or bergschrund, it can
                sometimes be hard to judge the distance or drop. To find this
                out, throw snowballs.

              	Always be on the lookout for a double bergschrund, and
                remember that crevasses can bisect steep slopes, so stay roped
                up and ready to belay each other.

            

            How strong is snow?

            The problem with this question is that Eskimos don’t have fifty
              words for snow for no reason. It’s a medium that’s constantly
              changing, affected by temperature, wind and age. When used as an
              anchor it’s the snow’s ability to resist compression which
              dictates the anchor’s strength, and yes, some anchors will fail
              due to material failure, but really only in destructive testing in
              solid snow.

            To begin with, let’s consider the facts that go into a good snow
              anchor:

            
              	
                Depth

                Unless there has been a huge dump of snow, the deeper you
                  dig, the older the snow, the better it will be for uncovering
                  solid ice or rock which can be used for anchors. Ideally
                  giving access to solid ice or rock. But snow is generally an
                  unknown quantity, so although sometimes you will dig down a
                  few feet and come across a solid anchor, other times you can
                  dig down ten feet and just find uniform powder.

                As anyone who’s made a study of avalanches will know, snow is
                  often uniform, with hard and soft layers within the snowpack,
                  which translates as weak and strong layers. For the building
                  of abseil anchors this is important because unlike snow belay
                  anchors, which are very rarely tested, a rap anchor is always
                  tested.

                If creating any kind of anchor using snow, where the strength
                  and density changes, this can result in anchors that appear
                  very strong (the first 30 cm is bullet hard neve) but are
                  actually very weak (the next 100 cm is nothing but ball
                  bearings). This is vital to understand for T-anchors, vertical
                  snow stakes and bollards. In the case of a bollard, the
                  surface may have a hard crust, such as wind slab, giving the
                  impression of deep neve – it takes your full weight – but when
                  you’re digging the bollard, you dig into much softer snow,
                  resulting in a bollard that is too small for the compression
                  resistance of the snow, resulting in the rope just cheese
                  wiring through this layer, leaving the hard crust on top.

                For this reason, when digging or hammering into the snowpack,
                  pay close attention to the resistance and density of the snow.
                  The flip side of this is when faced with poor snow, you can
                  search for the harder layers of old snow or snow that has gone
                  through a freeze-thaw cycle.

                If you’re faced with deep powder layers and very shallow
                  dense layers, you will probably be cutting a deep T-anchor or
                  bollards. To improve the strength of either, you can cut
                  oblong blocks or wafers of the horizontal hard pack and insert
                  them in vertical layers, increasing the resistance and surface
                  area of the anchor.

              

              	
                Temperature

                Freeze-thaw cycles can create good quality snow, meaning that
                  if you’re seeing a broad range of temperatures, then low
                  temperatures, that low temperatures (night time and early
                  morning) will produce better anchors than higher late
                  afternoon temperatures. The slope aspect also plays a huge
                  part, and both should be taken into account when deciding when
                  and where to descend.

              

              	
                Cohesion

                Weak layers in the snowpack can not only lead to avalanches,
                  but also to weak anchors, so it’s vital that you understand
                  what’s going on beneath your feet.

              

              	
                Density

                Snow comes in the following varieties:

                
                  	Light powderstrong>: Fresh, windblown
                    snow particles.

                  	Powder: Freshly fallen snow.

                  	Graupel: Polystyrene snow.

                  	Hoar: Frozen windblown moisture.

                  	Neve: Older, freeze-thaw snow.

                  	Snice: A poorly formed mix of ice/snow.

                  	Ice: This comes in many categories.

                

                Neve is really the ideal rap anchor building snow, with the
                  size of an anchor tending to get larger as the snow density
                  diminishes.

                The density of the snow is based on its water content, both
                  frozen and semi-frozen, with new, air rich content powder
                  having the lowest density and the holding power of candy floss
                  (think of dry sand versus wet sand). A simple way to test the
                  snow before deciding what anchor to use goes like this:

                If you can push your fist deep into the snow, this is ‘Very
                  Soft’ and has no strength at all. You will need to dig down
                  into harder snow unless you happen to be carrying a huge
                  refuse ‘skip’ bag you can fill with snow. 

                The one advantage of such snow is that it is highly
                  shock-absorbent, and if it somehow doesn’t avalanche around
                  you, you can jump large distances into it, like off the top of
                  a house (what lies under the snow is another matter though).

                If you can’t use a fist, try pushing your splayed fingers
                  into the snow without too much force. If you can do that, then
                  this would be ‘soft snow’, and a deep long T belay using
                  either a snow stake, skis, ski poles or large bollards might
                  work (but it is marginal).

                If you can only push in one finger, then this is ‘medium
                  snow’, and a stake might work vertically, or a T belay using a
                  smaller object, such as an axe or sleeping bag stuff sack, or
                  a bollard.

                If the pick of your axe can only penetrate the snow (and not
                  a finger), then this is ‘hard snow’ and can be used with any
                  of the above with some sense of security.

              

            

            Static versus Dynamic

            Remember that the load on the rap anchor is static, not dynamic
              like a belay, and at its maximum, it will be around body-weight,
              but generally much lower if you can achieve a lot of friction
              between the rope and the slope.

            Real-life snow abseil anchors

            The primary reasons you might have to rap off a snow anchor is to
              descend over a bergschrund, serac or crevasse, as it’s improbable
              that you’d rap down a big snow face. You may also need to make
              such an anchor in order to lower someone, ‘Touching The Void’
              style.

            Weight on the anchor

            When trying to build a snow anchor, you need to assess the
              potential load the anchor will be subjected to, and how the load
              on the anchor will be shared with the surrounding slope. For
              example, setting up a rap anchor for a descent down an 80-degree
              snow slope will subject the anchor to a much lower force than
              rapping over a ten-metre bergschrund.

            Secondly, if that bergschrund anchor is 2-metres from the lip,
              more force will be applied to it than if it’s 10-metres back, the
              ropes binding with the snow (this is very much a game of
              friction).

          

        

        Shovel

        When building snow anchors, having a shovel can be very handy,
          especially if you’re trying to dig through the powder to the hard
          stuff or pile snow up in front of the anchor to give it weight and
          density. A shovel can also be used to create an anchor (fail-safe
          anchor or rap anchor), using either the blade as a dead man, or the
          handle, or the complete shovel in a T-anchor, which can be strong with
          the handle fully extended. For general winter climbing in deep snow, a
          shovel can also be very handy for leading - trenching up steep snow,
          digging through cornices - and so it’s worth having a clip loop on
          your shovel, both at the balance point (so you can clip it to your
          harness), and handle, for clipping your axe lanyard in.

        To stamp or not to stamp

        When learning to build snow anchors, it was once part of the course
          to avoid trampling or damaging the snow surface below the loading
          point: within the U of the snow bollards, for example, or below a
          T-anchor. But if the snow is very soft and full of air, it might be
          worth breaking this rule, especially if you have a shovel at hand. By
          stomping down the snow, adding more snow and stamping that down, you
          are in effect creating a heavier blocking load of snow, something
          that’ll still be there after the thaw. A large block of snow can weigh
          a great deal (try lifting up a five-foot-high snowman), so this might
          be an approach worth trying. The more snow, the better.

        The Snow Bollard 
            (Fig 121)
          
        


        This is the classic snow anchor, with the size of the anchor being
          dictated by the density of the snow. The ideal anchor is not
          teardrop-shaped as people think, but more U shaped. The width and
          depth of the bollard depend on the quality of the snow, but I would
          say the minimum should be 1-metre wide and with a rear depth of 60 cm
          to 1-metre for the densest snow (neve).

        Remember, the typical bollard belay is rarely loaded, and that with
          such belays, it’s the seated and braced belayer that provides the bulk
          of the anchor. With a rap anchor, we’re depending on just the snow!

        As the snow gets less dense, the size of the bollard needs to
          increase, and bollards can become 2 or 3-metres across. Strength wise
          I know someone who once had to haul off a snow bollard at the top of
          the Moonflower Buttress, which shows they can be strong, although in
          that case, it was 10-metres across. Although increasing the width of
          the bollards might not require a huge increase in work, increasing the
          depth does, so 1-metre tends to be all that’s practicable to build
          with an axe.

        When digging a bollard locate some good quality snow first, as dense
          as possible, not too close to the place you have to rap. Dig down
          1-metre with your adze to check the uniformity of the snow. If the
          quality of the snow is okay then mark out your U shape with your axe,
          making sure no one walks into the U if you think the density is okay.
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            Figure 121: Bollard diagram showing how it’s vital to
            undercut the bollard in order to hold the rope in place.
        
        Begin digging away the snow, creating a trench around the U, making
          it deep at the back and making it taper out as far as you can in the
          two legs of the U. As you do this, test the quality of the snow with
          your finger, checking for weak layers. When digging the trench at the
          top, cut this at a negative angle so that the rope is forced downwards
          not upwards. Ensure the rope will sit straight all around the bollard,
          meaning no lumps or bumps, making sure the load is spread around the
          loop as equally as possible.

        Once built, place the rope into the U, with any abseil knot in one
          leg of the U, as having it at the apex of the U can create a snagging
          point.

        The leader should clip into the rope, and then apply an increasing
          amount of weight, starting low, and going up to the expected load, not
          a bounce test, but just dead weight.

        Once the leader sets off down, they should move as slowly and
          carefully as possible, keeping their weight as low as possible, and as
          much weight on their feet as they can. The most dangerous part of such
          descents is crossing an overhanging bergschrund, as all the weight
          will be on the ropes, but not necessarily all on the anchor.

        Bollard sizes 
            (Fig 122)
          
        

        
          	Small: The arch of an ice axe.

          	Medium: Arch of an axe plus forearm.

          	Large: Axe at full arms reach stretch.

        

        Bigger bollards could be constructed, but if things are that bad, the
          snow will be so powdery you can probably just jump off.
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            Figure 122: A rouge guide for bollard sizes is based around
            the arch of your ice axe and arm, which translates as: Small (axes)
            Medium (axe + elbow) Large (axe + arm) You can also just use the
            body model of shoulder-width for good neve/ice, and arm width for
            average or poor snow.
        
        Improving the snow bollard


        A bollard is likely to fail when the rope cheese wires through the
          snow layers. This can happen so quickly the failure may be instant, or
          if you’re lucky, it might stop deeper in the back of the anchor. There
          are a few ways to reduce this cheese-wiring.

        If you’re looking at variable layers of snow, with some hard layers
          (crust), you can place plates of this harder snow around the top of
          the U to reinforce the U pack, making sure you angle these plates to
          retain a negative angle.

        Another common trick is to reinforce the U with one or two ice axes
          or snow stakes, placed at either the apex of the U or on either edge
          (which stop compression of the bollards). To avoid leaving these in
          place you can try connecting these to the PULL strand via slings
          clipped to the heads of the axe or snow stake. But be warned they are
          not guaranteed to come down.

        An alternative is to reinforce the bollard for the heaviest climber,
          who goes first, while the lightest climber with the lightest pack goes
          last. You could even consider throwing the packs down, or lowering
          them, in order to reduce the load.

        T-anchors 
            (Fig 123)
          
        

        Another type of anchor is the T-anchor, which tends to require the
          leaving behind of equipment, which although annoying, is at least
          better than leaving a body or two!

        The principle of digging T-anchors are similar to bollards, in that
          the quality of the snow. Like the bollard, first, locate a good patch
          of deep snow, and don’t damage the snow below it.
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            Figure 123: A classic T-anchor would be to employ a stuff
            sack.
        
        Dig the T

        Dig the top of the T first, digging down into denser layers. Now
          create the body of the T, down which the sling/cord/rope will be
          directed, making it as narrow as possible, using the pick, or the
          shaft of your axe, and making sure it angles down from the top of the
          T, so that the anchor is pulled DOWN and not up. This is vital.

        For a deep T-anchor, the body of the T might have to be a little
          wider at the top to accommodate your arm in order to cut it to the
          correct depth.

        When cutting away, always check the quality of the snow, looking out
          for weak layers.
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            Figure 124: A classic T-anchor formed by a block. This kind
            of anchor can often be built at the base of a wall, where steep snow
            joins a vertical rock wall.
        
        Crossing the T-anchor

        Once cut, you need to place a solid object or objects into the top of
          the T to create the blocking anchoring element.

        What you use to rappel off depends on what you’re willing to leave
          behind, and the strangest anchor I’ve heard of was Dachstein mitt,
          stuffed with snow and a frozen Mars bar. This anchor was so strong
          four men could not get it to fail!

        In hard snow, this could work, but a snow stake, or ski pole, is more
          advisable.

        Here is a non-exhaustive list of items for T rap anchors, including
          several considered as emergency use only:

        
          	Snow Stake(s)

          	Ice axe(s)

          	Rocks

          	Stuff sack

          	Shovel with handle

          	Bamboo wand

          	Spare rope

          	Ski Pole

          	Foam back panel

          	Rucksack back staves

          	Tent Poles

          	Filled clothing

        

        If using an ice axe make sure you get the most holding power out of
          the axe by planting it sideways with the pick pointing down. A second
          axe can also be used if need be, to brace against the shaft, or a mix
          of axe and stake, or ‘other’.

        Whatever you use as the anchor needs to be extended by abseil cord or
          slings, as there will be too much friction to pull the rope around
          most of these objects.
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            Figure 125: A T-anchor constructed via two ski poles
            connected end to end so as to provide extra strength.
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            Figure 126: A winter rap anchor constructed from a frozen
            Mars bar inserted into a wool mitten packed with snow. Although
            often quoted as an apocryphal anchor, it has been used, but also
            demonstrates how this kind of T-anchor works.
        
        Snow stakes 
            (Fig 127)
          
        

        In my opinion, snow stakes or pickets are the best belay tool for
          mountaineering, being very adaptable and tough. The modern designs
          that feature a wire strop can provide very good belays, working a
          little more like a Deadman than a super tent peg, being pulled deeper
          into the snow when loaded, as well as working very well placed
          horizontally in a T-anchor. If you’re carrying snow stakes, then it
          means you’re expecting to have to deal with snow anchors and so you
          must also be prepared to leave snow stakes behind in an emergency.
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            Figure 127: Snow stake with strop attached. Personally I’d
            not carry a snow stake without a strop.
        
        In snow that’s too hard for you to penetrate with your finger, you
          can create a very solid anchor by simply hammering the snow stake into
          the slope, using either a hammer or the side of your axe, tilting it
          back by about 25 degrees. 
            (Fig 128)
          
        

        In my experience, snow stakes have proved invaluable in carrying out
          belayed descents down dangerous ground, being able to be placed and
          removed very quickly. When hammering, feel for weak layers, and make
          sure that at least three-quarters of the stake penetrates the snow,
          and consider a bounce test.

        Snow stakes can either be clipped at the surface, or you can run a
          sling or wire from lower down, cutting a thin slot with the pick of
          your axe (make sure the line is direct to the direction of pull, as a
          curve can create an outward pull, popping the stake out). If you’re
          unsure about the stake’s security in powder, or unsure if the snow is
          good enough, then go for a deep T-anchor instead, which although
          slower, can be more secure.

        Stakes that do not have fitted strops should have one retrofitted
          (SMC make one), or lark’s foot in a sling.
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            Figure 128: Ideal snow stake placement. The use of a mid
            length strop helps to pull the stake deeper into the snow, rather
            than lever it forward and pull it out.
        
        Stuff sacks

        These can provide pretty good buried anchors and are often used to
          secure tents, creating anchors that can sometimes be impossible to
          shift afterwards. To make an anchor you need to first stuff the bag
          with as much snow as possible, the larger the stuff sack, the more
          secure the anchor. This creates a heavy block of snow wrapped in
          nylon.

        Now lark’s foot a sling or abseil cord around the centre of the bag
          and dig a T-hole anchor as deep as possible, cutting as narrow a slot
          as you can from which to pull the sling or cord (one 120 cm sling will
          be too short). Place the bag sideways in the hole then bury the stuff
          sack under as much snow as you can, including in front of the anchor,
          so that only the cord or sling is visible. The main problem with this,
          is by summer the bag will thaw out and just be another piece of
          mountain trash.

        Skis

        Although this book is not for skiers, don’t forget that skis can also
          be used as snow anchors, and skis that feature clip holes in the tips
          make anchor building easier. When using slings or cord with skis, be
          aware that the edges of the ski can easily cut through webbing or
          cord.

        Backing up a snow anchor


        If you want to back up a snow anchor for the first person down the
          only real option is to make a secondary anchor above the first,
          usually just a braced bucket seated.

        
          Retrievable Snow Anchors

        

        Retrievable snow anchors are often viewed as trick techniques, but if
          you take the time to learn and practice them, you will find they are
          highly practical.

        In terms of safety, a well placed retrievable anchor should be as
          good as any other snow anchor, depending on the snow conditions and
          the skill of the user.

        The primary issue is to pay close attention to all cords and
          connections, making sure they will not foul up the system, and that
          everything is connected.


        Retrieving lines, made from slings or your cordelette, can be
          attached directly to your PULL rope, or tied into your abseil knot,
          but care should be taken not to load them when rapping, so keep plenty
          of slack in retrieving lines.

        You can also do a pull test, but just beware that sometimes the
          anchor can pop out instantly, which could leave the top climber
          stranded!

        Classic Releasable axe anchor 
            (Fig 129)
          
        

        This technique only works well with long, non-technical axes or
          stakes, and so is really only of use for classic mountaineering. There
          are several variations of this classic method, but the method I’ll
          describe, (using just a cordelette and two axes) is the one I feel
          works best.
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            Figure 129: A classic retrievable ice axe anchor set up, with
            cord running up through the spike and then attached to each head in
            series. Note which axe is the horizontal bracing axe, and which is
            the vertical axe.
        
        Method

        
          	Tie the end of your cordelette into the head on the axe that you
            will be placing horizontally.

          	Tie an Overhand knot in the cordelette at the same length as the
            axe’s length (i.e. 65 cm along from the tie in knot if you have a 65
            cm axe). This is important, as making it too short will stop the
            vertical axe from moving fully.

          	Pass the cordelette through the head of the vertical axe and tie
            the cord back into the Overhand, so the vertical axe is connected to
            the horizontal via an axe length strand.

          	Now pass the cordelette through the spike of the vertical axe and
            tie the end into the abseil knot, or lark’s foot, clip or
            friction-hitch into the PULL strand of the rap rope.

          	Place the vertical axe at 25 degrees to the surface, and place and
            remove several times to check it is able to move freely upwards.

          	Place the horizontal axe across the front of the vertical axe,
            approximately 20 cm deep. Note that although this axe is providing a
            brace to the vertical axe, it’s primary job is to give the
            cordelette something to run over, and so stop it digging into the
            snow.

          	Make sure all cords are free and will not tangle. You can also do
            a little test to check the axes will pull.

          	Make sure you have plenty of slack between the PULL rope and the
            cordelette, as pulling on the cordelette could cause the anchor to
            fail.

          	Rap on both ropes.

          	Once everyone is down, pull on the PULL rope to make the vertical
            axe ‘pop’, which will allow you to pull down the horizontal axe.

        

        
          [image: image cap]

          
            Figure 130: The retrievable axes set in place. Note that the
            horizontal axe will be placed in a shallow slot in order to brace
            the vertical axe.
        
        Low resistance (vertical) 
            (Fig 131)
          
        

        This is a technique I’ve used with shorter technical axes in hard
          snow and works more like a deep T-anchor. The main difference is
          you’re trying to create a load point that’s halfway down the length of
          the shaft, and this is done by lark’s footing into the head of the
          axe, then Clove-hitching the sling into the shaft, creating a loading
          strand.

        If using a 120 cm sling to do this, then you may need to lark’s foot
          on another sling to allow this to run through the T slot. The PULL
          rope is attached to the spike of the vertical axe, and a keeper cord
          run between both axes. As with the above method, the horizontal tool
          acts both as a brace and a hard point for the release sling to pull up
          the axe.
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            Figure 131: The low resistance vertical retrievable anchor
            works better with short technical axes and is designed to function
            more like a T-anchor, with the force being kept low in the snow
            pack. The angle of the vertical axe must be set back so that the
            sling does not slide upwards, or so far back it slides forwards.
    
        Note this only really works in good quality snow.
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            Figure 132: Set up seen from above.
        
        Low resistance (horizontal) 
            (Fig 133)
          
        

        This is a very good method when you have poorer quality snow, no
          stakes, and technical axes. Here we only use one tool in a deep T
          slot, with a second hardpoint near the surface (another axe, or ski
          pole), that allows the retrieving cord to pull the axe up and out of
          the hole. The main thing to focus on here is that the back of the
          hole, or slot is cut away so the axe doesn’t jam as it comes up.
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            Figure 133: The horizontal low release method. The ski pole
            is not load bearing, but simply transfers the pull force down to the
            axe, stopping the rope digging in.
        
        Retrievable Snow Stake 
            (Fig 134)
          
        

        This is one of the most effective retrievable techniques for winter
          climbing and requires two snow stakes.

        Method

        
          	Place your snow stake as usual, then clean and replace it a few
            time, making sure you have a nice clean slot for the wire.

          	Take one rope – your PULL rope – and pass it through the bottom
            clip hole on the stake, pass it up and tie it into the top hole.

          	Insert the stake again, making sure the stake is still free
            running and can be easily cleaned. In very good snow this can be
            used without the second stake.

          	Place the second stake horizontally in front of the first stake to
            create a brace, passing the PULL rope over it. This second stake
            both increases the holding power of the anchor, but also stops the
            PULL rope digging into the snow.

          	Clip the strop from the horizontal picket into the head of the
            vertical picket.

          	Attach your abseil rope to vertical picket strop and test. If the
            anchor is sound, then rappel down.

          	To release the anchor, pull slowly on the PULL rope, which should
            make the vertical stake ‘pop’, pulling down the horizontal stake.
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            Figure 134: A retrievable snow stake. Note one rope is used
            to rappel from, while the other is a PULL/release rope.
        
        
          Ice Rappel anchors

        

        Ice is very strong, a fact attested to anyone who’s chopped away at
          an ice thread until there’s only a tiny finger of ice that refuses to
          break. On any mountain descent, if you have ice, you have anchors.

        When I started ice climbing and mountaineering no one had yet
          cottoned on to ice threads, and so you had all sorts of anchors being
          used, from bits of pipe hammered in, mini ice bollards, leaving screws
          behind (crappy Russian titanium screws that never worked anyway), to
          the dreaded retrievable ice screw anchor.

        Luckily it wasn’t long until good quality screws, and a little bit of
          smart thinking, changed all that.

        Note: although strong, we’re dealing with rappel anchors here, not
          belay anchors, so keep that in mind if you have to deal with problems.

        The ICE thread 
            (Fig 135)
          
        

        Invented by Russian Alpinist Vitaly Abalakov, this incredible
          technique pretty much made ice climbing and mountaineering a hundred
          times safer overnight. All that is required is a long screw, ideally,
          a 21 cm to 22 cm high-quality ice screw, but short screws will work,
          and rap cord if you’re not threading your own rope (see O-thread).

        The difference between a V and an A thread is one is drilled
          horizontally and one vertically, and although an A thread is stronger,
          neither is going to fail as a rap anchor, so drill what works for the
          ice in front of you.

        Method

        
          	Find a flat, or slightly concave, area of clean, solid ice.

          	Place your longest screw at around 60 degrees to the surface.

          	Remove the screw three-quarters of the way, so that it acts as a
            guide, then place another screw at 60 degrees, parallel to the first
            hole, a screw length apart, the aim to bisect the first hole. You
            can make this easier if you have two long screws, by leaving the
            first screw halfway out of the hole or insert your ice threader to
            give some guidance.

          	The vertical angle of the screw is not crucial, but I guess a
            negative angle would be ideal, as more weight is borne by the edges
            of the thread, but this can be a bit too 3D chess for most climbers,
            so 90 degrees is fine.

          	Once you create the thread, thread a length of abseil cord or tat,
            or a sling, into the hole, and then snag it with the tip of an ice
            hooker (a long slender tool with a hook at the end), and pull the
            cord through to create a rap anchor.
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            Figure 135: A horizontal V thread (left) and vertical A
            thread (right). The A thread creates a stronger anchor (perhaps as
            much as 20%), but both are incredibly strong, so don’t get bogged
            down by numbers. If you don’t trust such anchors, make one and then
            chip away the ice and bounce test. You should get down to an ice
  
          thread the thickness of your thumb before you manage to break it.
        
        X thread anchors 
            (Fig 136)
          
        

        In very soft or decomposing ice, or if rapping with very large loads,
          you might want to drill multiple threads and thread them all together
          with a single piece of rappel cord.

        When drilling multiple holes, make sure the two O-threads are around
          50 cm apart (the length of an ice axe). If one climber has a smaller
          load, then they can rejig the belay back to a single thread if need
          be.
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            Figure 136: X anchor. I’ve used this kind of anchor handling
            very large loads, and ideally, you’d want to create two A threads
            1-metre apart, then thread and equalise with a cordelette, but often
            you have to have your threads close together. Just make sure you’re
            not making a weaker anchor.
        
        O-thread

        The problem with a standard V-thread is that you leave trash behind,
          which although nice for the following teams, will rapidly become
          dangerous due to use and wear, as well as becoming rubbish come the
          spring.

        The use of cord was necessary in the past, as most winter climbers
          were using 9 mm ropes, or 8.5 mm if they were really hardcore, often
          with poor dry treatment, which made them stiff; but with the
          introduction of thinner ropes (8.2 mm to 7.5 mm), it’s now possible to
          simply thread the rope directly through the V thread, a technique
          called an O-thread or naked anchor.

        The only time I would avoid this is when your rope is very wet, often
          caused by water coming through holes in the ice, or wind-borne spray.
          And if the temperature is very low, there is the risk the rope can
          freeze in place. In such a situation (which you should always try to
          avoid, anyway), it is better to use rap cord and even a leaver-biner.

        Method

        When rapping down a multi-pitch route on O-threads you will need to
          drill the thread for the rope, then set a two screw belay, which can
          be used to back up the O-thread. If you only have one screw, then the
          following method is a good way to stay protected.

        
          	Leader reaches the belay and while on the rap ropes and
            friction-hitch, drills an O-thread.

          	The leader passes the bottom of the PULL strand through the
            thread, then ties an Overhand on a bight using the entry and exit
            strands, creating an O-thread belay featuring an Overhand knot with
            two bights.

          	If the leader wants to back up the thread, they can now add a
            screw and clip this into the rope loop via a sling.

          	The leader now secures themselves into one of the bights and comes
            off the rope.

          	The second comes down and clips into the O-thread belay. They can
            also clip into the fail-safe screw to avoid cramping the leader.

          	They now begin to pull the ropes.

          	When the abseil knot is reached, untie the abseil knot, and after
            tying a stopper knot in the PULL rope, drop it down. This is now the
            UP strand.

          	Tie the end of the old UP strand (which is hanging down the pitch)
            into the tail of the O-thread belay.

          	Pull down the rest of the rope, adding a stopper knot if required.

          	You have now switched your UP and PULL ropes.

          	The leader goes down the next pitch and builds an anchor.

          	The second puts on their descender and friction-hitch, then unties
            the overhand O-thread belay Overhand, freeing the ropes.

        

        Alternatives to this method would require the climbers to hang from a
          single screw, or a 2 screw belay, pull the ropes, get the middle, then
          thread.

        What lies above?

        When rapping down an ice line, try and locate rap stations out of the
          direct line of each rappel, ideally at ledges, and avoid the tendency
          to push the ropes to the very last foot, but instead stop where it is
          safe and comfortable, and ideally, sheltered. Having the rap stations
          out of the line of descent means that ice knocked down will not strike
          the leader as the second descends.

        Ledges

        When building a hanging belay, it’s advisable for the leader to cut a
          small stance for the team to stand on, even if it’s just a narrow slot
          cut with the adze of an ice axe.

        Fail-safe 
            (Fig 137)
          
        

        Although a V-thread is very strong, it’s never good to have everyone
          hanging from a loop of 5 mm cord, doubly so if you’re climbing as a
          three. I’d advise always having a fail-safe anchor; usually, a screw
          placed 50 cm above and to the side of the V-thread and clipped down
          into the rope via a 60 cm sling with a locker. This backs up the
          abseil ropes (climbers hanging from the thread can clip into this
          locking karabiner as well), and can be used as the primary attachment
          point for one of the climbers to avoid bunching.
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            Figure 137: The classic method of creating a fail-safe for
            your V-thread. Here the climbers would clip into the locker and the
            cord, so they have redundancy. When setting a fail-safe like this,
            it’s vital that the fail-safe is not loaded by the rope, but simply
            there to catch the rope if the sling fails.
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            Figure 138: A more complex fail-safe using a cordelette
            (quad), a better set-up when climbing as a three.
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            Figure 139: O-thread fail-safe method, using the climbing
            rope. The O-thread method described in this book may sound
            complicated, but really it’s very simple, and just moves some of the
            stages of set-up around (you thread the ropes through the thread
            before you come off the rope).
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            Figure 140: O-thread fail-safe method using a more
            conventional quad belay set-up.
        
        Keep your screws clean

        Just as it’s vital when leading to keep your screws free of ice, it’s
          vital in descent also, as you want to be able to place your screws
          quickly. This means you need really good quality screws that clear
          their cores easily.

        If rapping down at night, when temperatures are much lower, you can
          sometimes find ice cores can be stubborn to remove. Having a solid
          V-thread tool can help bust the ice out, or put the screw inside your
          pocket, or your jacket (or your mouth - just kidding!) to thaw out a
          little.

        V-Thread Tools

        Every member of the climbing team should have an ice threader, as
          they can easily be dropped, or forgotten, left at the base in a pack.
          I tend to carry two threaders, one on my harness and one in the lid of
          my bag. An ice threader works best if you attach a loop of 4 mm cord,
          so you can clip it into your rope, or rucksack. When rapping, keep it
          somewhere easy to access, but safe, so you don’t drop it.

        Makeshift V-Thread Tool

        In the past, there was a wide variety of tube sizes in ice screws,
          meaning if you created a V-thread with a normal screw, you could
          insert a smaller diameter screw into the hole, snag the cord on its
          teeth, and pull it out. Now, screws are all pretty much the same,
          meaning you need alternative options if you drop a threader.

        One that can work is to insert a thin Dyneema sling into the hole and
          capture the end of the cord and pull it out using a wired nut.

        If you keep placing and removing a screw, you might also be able to
          get the screw to fully rotate due to the hole becoming enlarged,
          allowing you to snag the cord with the teeth and pull it out.

        If you’re really desperate, then you can always cut the wire out of
          the hood of your jacket and use that!

        Fixed V-threads

        Fixed threads are common, but all should be treated with extreme
          caution for the following reasons:

        
          	You have no idea about how well they’ve been placed.

          	They may not be anchors at all, but just dropped slings or cord
            that has frozen into the ice.

          	If the thread has no hard-link, then any rope that has been pulled
            through it has weakened the anchor.

          	Climbers sometimes back-off climbs via small icicle threads, or
            very poor ice threads, which may not hold the weight of one climber,
            let alone two.

        


        
          Retrievable ice screws

        

        In the past, I’ve used the retrievable screw when I’ve not been able
          to build a V-thread, such as when not having enough cord or sling
          material to get down the climb, or no V-threader, and found it very
          effective, and safe, as long as you approach the technique as you
          would defusing an unexploded bomb or IED.

        The basic principle of a retrievable ice screw is that you use a
          piece of cord or a sling to wind around a screw in such a way that
          once pulled the screw unwinds and comes down, the rope hooked over the
          screw forming your anchor.

        Method 
            (Fig 141)
          
        

        
          	Place the longest possible ice screw (22 cm is the ideal), at a
            slightly positive angle (5 to 10 degrees off the horizontal).

          	Screw it in and out several times to enlarge the hole, allowing
            you to unscrew it easily.

          	Now you attach the end of a piece of hitch-cord, or a long thin
            Dyneema sling, to the eye of the screw.

          	Wrapping the cord down around the shaft, begin to screw the screw
            back into the ice, allowing the cord to wrap around the shaft as you
            do so.

          	When the screw is almost all the way in, the cord will block the
            screw from being fully re-inserted.

          	Hook the rope over the shaft of the screw, and attach the end of
            the hitch-cord into the rope.

          	Back this up with a second screw, clipped into the rope.

          	The leader goes down.

          	The second should monitor the screw, and sometimes, if the
            friction-hitch comes under load, the screw might move a little bit.
            If this happens, the hitch should be pushed up the rope a little, to
            take off the tension.

          	Once down, the leader can try to do a test pull but be warned that
            the screw can shoot out of the ice, like a bullet, so pull slowly
            until the screw begins to turn.

          	The last climber takes out the fail-safe and raps down.

          	Once down, the PULL rope is pulled, which unscrews the screw from
            the ice, until it is completely out and drops down.

        

        You can increase the safety of this system by removing the karabiner
          from an express quickdraw and threading this onto the screw, or using
          a CT Ice hook ⊠ 142, giving you an alternative abseil-point. This
          needs to be a snug fit, otherwise, you can end up losing your
          quickdraw. An alternative is to lark’s foot or Clove-hitch a 30 cm or
          60 cm sling into the screw, but only if the screw is placed at a
          negative angle.
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            Figure 141: Retrievable ice screw. Although this has now been
            made redundant by threads, the technique is well worth understanding
            and practising. Beware though, that the screw will literally fire
            out of the ice with only the smallest amount of force.
        
        
          [image: image cap]

          
            Figure 142: An improved retrievable screw, where there is no
            risk of the rope flipping off the screw, is to insert a quickdraw
            onto the shaft of the screw. If doing this then make sure the draw
            is held tight, and the screw cannot slip out when falling. A better
            option is to use a Climbing Technology Ice Hook which is designed
 to
            allow a screw to be clipped before being fully inserted (good for
            panic placements, but also allows safer retrievable screws).
        
        Ice screws rap anchor 
            (Fig 143)
          
        

        There are occasions when you don’t have time to drill and set up a
          v-thread, and when you just need to set up the fastest anchor
          possible, such as a single ice screw. The reason for this need for
          speed may be because you have no option but to go down a melting or
          disintegrating ice-fall, or perhaps you’re descending with an injured
          member of your team member, or it’s getting dark and you have no
          headlamp. 

        Another reason is that on very thin ice v-threads become more
          marginal, and it’s perhaps easier to rap off a 10 cm screw rather than
          make a 10 cm V-thread. If going off a single screw, I would always
          recommend you build in redundancy and safety by hanging from two
          screws, the last person down removing the fail-safe when they go.
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            Figure 143: An improved retrievable screw, where there is no
            risk of the rope flipping off the screw, is to insert a quickdraw
            onto the shaft of the screw. If doing this then make sure the draw
            is held tight, and the screw cannot slip out when falling. A better
            option is to use a Climbing Technology Ice Hook which is designed
 to
            allow a screw to be clipped before being fully inserted (good for
            panic placements, but also allows safer retrievable screws).
        
        
          Mystery anchors

        

        The more time you spend on well-trodden mountain routes, the more
          mystery anchors you’ll come across, such as nests of rap slings you
          can’t believe anyone would trust, or cord or webbing sticking out of
          the snow, or sprouting from boulders and cracks, which are all
          tempting clip.

        A classic example of this would be the West Buttress of Denali, which
          features dozens of fixed stakes, threads, and mystery slings that
          climbers can use, even though the rangers admit they have no idea what
          many are attached to (including the fixed ropes between 14k Camp and
          Camp 5).

        The problem is, that although many of these fixed points are very
          secure, frozen into the ice to such a degree that they’re almost like
          bolts, there are others that are nothing more than old dropped slings,
          bits of old windblown fixed rope or half-buried tat. This can deceive
          you into clipping what you think is a rap station, when really it’s
          just some long-dead climber’s shoelaces.

        Saying that, cut or broken ropes sticking out of the ice can
          sometimes make good rap anchors, where you just tie a knot into them
          and rap off.

        If attempting this, always give the rope some very hard bounce tests
          to check that it’s actually frozen in deep enough, and is not just
          sitting one metre into a bit of snow.

        All fixed ropes, tape or cord, should be scrutinised like any anchor
          (being frozen does not make it stronger). Look for weakening by UV or
          other signs of wear and tear. Old slings require the greatest care.

        How strong are old frozen pieces of rope? Although it’s not a rap
          anchor story, there is the tale of a climber on the first ascent of
          the Russian Direct on the Eiger, coming across a rope dangling from
          close to the Spider. 

        Seeing it as a way to get up some steep ground quickly, he attached
          his ascenders to this old battered piece of rope and began carefully
          ascending it. The rope was bleached and battered with the core showing
          in several places. It creaked and groaned, but took his weight.

        He climbed as fast as he dared, the whole of the Eiger North Face
          below the climber’s crampons, finally reaching an ice slope and
          escaping the vertical. There, to his horror, he discovered the rope
          was not attached to anything, just simply dropped from above long ago,
          and frozen to the surface of the ice.

        
          Bad anchor strategy

        

        Although I’ve probably carried out abseils over tens of thousands of
          metres in my life as a climber, I can only think of one anchor that
          came close to being unjustifiably risky, an anchor so bad my partner
          didn’t even clip into it. Beyond that single anchor, although my
          partners may not agree, I feel that every other anchor has been safe.
          But what happens when you’re faced with really bad anchors?

        Mid-pitch protection 
            (Fig 144)
          
        

        If you’re going off a bad anchor, but find something better once you
          set off, you can either stop and build a second anchor, making the
          abseil pitch short, or place a piece of pro, or several, and clip this
          into one rope. These pieces will then be removed by the second as they
          descend.
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            Figure 144: If forced to rappel off a very poor anchor, do
            not pass up any protection on the way down, as clipping one rope
            into any gear you find could save both of your lives.
        
        This latter approach has two advantages.

        First, this means if the anchor was to fail, and both the leader and
          second fall, these pieces of protection could save you from what would
          otherwise be fatal. Secondly, if the leader has employed a LAPAR
          fail-safe, and the anchor fails on the second, then they will not take
          a very long factor 2 onto the belay, but will fall onto a piece of
          protection below them.

        Meat Anchor 
            (Fig 145)
          
        

        No, this isn’t about rapping off a leg of lamb, but using a partner
          as an anchor. How this generally works, is one person positions
          themselves so that the other climber can abseil off them, or be
          lowered, without having an anchor. 

        Although lowering might feel like a better option, I think it’s safer
          for the anchor person to focus on being the anchor and the leader to
          focus on rapping down without putting too much weight on the anchor
          person. This is done by trying to have the rope run over as much rock
          as possible, so the weight is being partly taken by the rock. How
          effective is such an anchor?

        Well, most winter climbers who have used bucket seats as their only
          belay will know how a well-braced person can easily hold the weight of
          another person, as long as they’re fairly equally matched in weight.
          My father actually told me the story of holding someone abseiling by
          nothing more than standing on the rope (it was backed-up!), but like
          all such techniques, it’s worth practising it in a safe environment,
          when clipped into a full-strength belay. The hope is that on the way
          down the leader can find an anchor, or place some protection, so the
          other climber can down-climb to them, or if things are really bad:
          slither, slide or just fall down.
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            Figure 145: A meat anchor is the last anchor you ever want to
            use, as it’s really no anchor at all. This kind of anchor is only
            designed to allow the leader to descend and place protection as they
            go, and hopefully, safeguard the second as they down-climb or
            slither down the pitch.
        
        Tower method 
            (Fig 146)
          
        

        An alternative to the above is for one climber to lower the lighter
          climber while located in such a way that the rope runs over the rock,
          say on a ridge, large boulder, or tower. Once the climber is down,
          they can either build an anchor for an upward pull, or just use their
          own body-weight, and have the climber above rap down the other side of
          the ridge or tower. This is a safer method than both climbers trying a
          counter-balance rap at the same time. Both techniques, however,
          require very good communication.
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            Figure 146: The tower method is a very effective form of meat
            anchor that can be used on both towers and ridges. The most
            important aspect of such a technique is communication and a sound
            understanding of the forces involved.
        
        Questionable fixed anchors

        Some of the most dangerous anchors you’ll come across are vintage
          fixed anchors, those which are on old and rarely travelled routes
          being the most dangerous. When considering such an anchor consider
          these points:

        
          	Do not assume any old fixed anchor was actually good to begin
            with, as it appears old school climbers often had a much higher
            tolerance for risk.

          	Don’t assume the person building the anchor was some highly
            experienced mountaineering wad, but rather view them as some
            incompetent crack handed idiot, and one with a death wish.

          	Anything that’s fixed has been exposed to sun, water, heat and
            cold over the years, maybe even decades. Yes, it can look okay on
            the surface, but it’s probably corroded junk just underneath. Nuts,
            being made from alloy do not rust or corrode like steel, but their
            cables do, especially where the cable runs through the nut, where
            it’s hidden. This means a nut might look good, but isn’t.

          	Unless you can tell slings or cord are new, don’t trust any
            software. Old slings and ropes do break!

        

        Death-wish anchors

   
     The reason why I’ve got limited experience of anchors that could kill
          me is that I’m not willing to trust my life to cruddy anchors. Unlike
          some climbers I’ve known, I seem to have a lower death wish threshold,
          and so just won’t use such anchors. What this means is that I am less
          likely to rap to the very end of my ropes and just build some shitty
          anchor and roll the dice. 

        Such an approach can work once or twice - after all, if you have no
          other option, what else can you do? But there often is a choice, and
          you’re just lazy. So, yes you can do this once, twice, ten times, but
          spend a lifetime rolling the dice, and one day you’ll lose.

        If you’re aware you’re descending terrain that will offer up very few
          anchors, big granite faces, or compact slabs being prime examples,
          then in such scenarios, you need to be prepared to climb back up the
          rope, or do much shorter raps off anything you can find.

        When descending, make a note of any of these possible anchors either
          side of the rope, ideally, once you’ve passed the middle mark, meaning
          you’re willing to undertake short raps off good anchors rather than
          squeeze full-length raps off poor anchors.

        Looking for these potential anchors may involve swinging side to
          side, looking for the tell-tale signs of cracks, ledges and corners.

        If no anchor can be found

        This is a doomsday scenario, being trapped on a face with no possible
          anchor below. What do you do?

        
          	Can you climb back up and try a different line?

          	If there is no anchor 60-metres below you, how about to the side?
            Can you pendulum left or right to some other feature? If you’re
            60-metres down you will be able to carry out a very effective
            tension traverse – rather than a pendulum – that can take you a long
            way off the plum line.

          	Is the ground within 120-metres of your anchor? If so, you can tie
            both ropes together and fix the ropes down, rapping the two ropes to
            safety. This, of course, will mean the loss of your ropes.

          	If you think there are possible anchors after 90-metres then you
            could fix one rope and use the other rope to rap off the end of
            this, meaning you’ll only be able to carry out 30-metre raps
            thereafter.

          	If all else fails, you’ll have to try and call a rescue.

          	If there is no chance of being rescued, and you know the climbs
            you’re doing are blank, then you’d better have a small bolt kit, and
            know how to use it.

          	The bottom line is, know where you’re going, and stop before
            you’re lost in space.

        

        Conclusion

        Hopefully, that’s more information than you will ever need, and that
          I’ve managed to get across that anchors come in two types; those that
          hold, and those that fail. When it comes to life or death, don’t toss
          a coin or go on trust or luck, but rather, always reach for skill and
          the highest degree of safety possible.
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PHOTO CAPTION



Vanessa Kirkpatrick retreating from the Grand Traverse of Mount Kenya. On this descent we were forced to rappel down a large and complex face, placing all our own anchors.

Photographer: Andy Kirkpatrick 
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"In the jungle all men are equal, except those who cut corners."


Peter McAleese


    


               
                


Now we’ve covered tools and anchors; let’s see how we tie them together. The bulk of this chapter is about software: rope, cord and slings, as well as the software that’s running in your head. It also assumes that you already understand the basics of climbing, about knots, karabiners and safe practices.


   First Principals 


Let’s begin with the suck egg basics, so we’re all on the same page.


        
Safety Protocol

To reiterate the safety chapter, take the act of rappelling seriously; it has a very high chance of killing you. Focus on each and every step of the process, both what you’re doing, and what your partner is doing. Remember, you are a team. As a climber, it’s your duty to the people who love and care for you, as well as the climbing community, to be safe and professional, and always set the highest standards.

Hands

Unless you’re an amputee, the abseiler should have two hands, the ‘brake’ hand and the ‘free’ hand. The brake hand controls the speed of the ‘brake’ rope as it enters the descender, while the free hand acts as a secondary braking hand, or as a stabilising hand, used above the descender on the tensioned ‘live’ rope. If you take your hand off the brake rope and don’t have a back-up-hitch, you’ll hit the ground.

With novice climbers, there is a tendency for a person – when gripped with panic – to let go of the brake rope and grab the live rope, resulting in their hands looking like they’ve held onto a live electrical cable (if they survive). This is why novices should always be belayed.

The brake hand should keep its distance from the descender, to avoid being trapped, pinched or burned. Ideally, it should be inline with the live rope, so at your groin, not offline at your hip, unless more control is required (then you can even place your hand in the small of your back for maxim friction).

Body position

When rappelling, you should imagine yourself creating a three-point tripod position, created via your two legs and the live rope. This position is very stable as long as you keep the weight on your feet. To do this, keep your legs relatively straight (don’t squat down), your feet shoulder-width apart, your back vertical and straight, and your legs at a right angle, creating an L shape.

Single pitch rappel

Here is how to carry out a standard single pitch rappel using a single rope.


  	Check your rappel rope is fixed to a solid anchor.

  	Tie a stopper knot at the end of the rappel rope to close the system.

  	Shout ‘Rope’, wait 3 seconds then throw the rope.

  	Double-check your harness is secure, and there is nothing that will tangle with your rope or descender, such as hair, slings or clothing.

  	Attach a back-up-hitch to the rope, and clip this to your harness.

  	Pull a loop of rope through your back-up-hitch, so that it takes the rope’s weight, and attach your descender to the unweighted rope.

  	Attach yourself to the rope via your descender.

  	Double-check your system.

  	Pre-load the system and check everything again.

  	Check your back-up-hitch is locking.

  	Walk to the edge, and weight the rope, position yourself as if you’re going to take a dump down the crag; look where you’re going by looking over your brake hand side.

  	Do the ropes reach the ground?

  	Make a plan on how to reach the ground, looking out for ledges, roofs, bushes, and trees to avoid.

  	Begin walking down in small steps, keeping your weight on your feet, until you can stand with your feet flat on the wall, still in the L shape.

  	Walk down the wall under control.

  	Don’t jump like a Redneck Green Beret.

  	Take your time.

  	Keep looking down.

  	Step down onto the ground.

  	Remove yourself from the rope.

  	Shout "Free!".



Getting over the edge

This seems to stump a lot of climbers, that initial step over the edge at the start of the descent. If you remember the three points of contact rule and avoid unweighting the rope – which can cause your feet to slip – you’ll generally be OK. One way to visualise the correct position is that you’re taking a dump over the edge, and that you don’t want to get crap on either you or the rock (having taken a dump while on a rope, I can attest to this method).

If you can’t go over the edge like a good soldier, and you’re using a back-up-hitch, you can also climb down over the edge instead, but you will feel like a total wimp while doing it.

Roofs & Overhangs

If you reach a roof, you can either descend quickly past it or use your free hand to push yourself away until you’ve passed it. You must be careful not to smack your head, or let go of the rope with your brake hand to protect yourself.

Free hanging abseils

Again, take it slowly, and don’t rush down, as this will generate more heat in your descender. A free-hanging descent can create some tension in your abs, but this can be reduced by extending your descender.

Australian Rappel

No, this not abseiling while drunk or carrying a surfboard, but is the term used for descending with your descender clipped on the back of your harness. This allows you to descend facing the ground, which although great for taking out bad guys with your Heckler & Koch MP5, or showing off to your buddies, is as valuable a technique to climbers as rapping with a surfboard while drunk.

Never-the-less, if you’re going to rappel like this, I would advise you make sure your harness has a full-strength rear belay loop, not just a tab for your chalk bag, and be fully aware of the increased risk of cross-loading or incorrect and possibly fatal mistakes in the set up.

Multi-Pitch Rappel

On a multi-pitch rappel, the same method is used, but two ropes are employed. These ropes are tied together, and ‘stopper’ knots tied into the end of each rope to create a closed system. One rope is designated as the PULL rope and used to retrieve both ropes at each anchor.

Instruction

If you have no one to instruct you in rappelling, then contact a guiding company, outdoor centre, climbing wall or mountaineering instructor.

Teaching others to rappel

When instructing abseiling, consider the following:


  	Always use a second safety rope and belay the student down.

  	Use a contingency anchor (advanced chapter), so that the abseil rope can be released under load.

  	Make sure everyone wears a helmet.

  	Secure all clothing and hair, so it does not interfere with the descender or brake hand.

  	Check the harness every time a student is going to rappel, as people often take off their harnesses when unsupervised, and fail to put them back on correctly.

  	Don’t let anyone closer than 2-metres from the edge without being belayed.

  	The instructor must be secured when working near the edge.

  	Tell students to go slowly and not to jump.

  	Gloves are recommended.

  	Don’t have people standing in the ‘drop zone’.

  	Establish simple and well-defined methods of communication between instructors, students and belayers.



Advanced learning

When trying to learn, understand and practise the more advanced techniques in this book, always do so in a way that will not severely punish mistakes, as mistakes will happen. This means employing a top rope and trusted partner, as well as contingency anchors, so the student can escape the system if they really mess things up. It’s also advisable to learn in a safe environment, ideally a climbing wall, so you can focus on the learning more easily, and less so on anchors and the weather, plus this also makes communicating with each other easier, as often the most important aspect of learning is passing on to others what you yourself are discovering in the process.

Finally, the best watchword for this kind of advanced learning is "low and slow". Don’t practice anything that could kill you (e.g. the fifi death method), only you’re able to make a non fatal mistake.


   The Leader 


Although climbers traditionally descend in an ad-hoc fashion, taking turns to go down first, for example, I would advise a more structured approach if you’ve no room for mistakes.

Follow the leader


The traditional way a team would descend would be for the first person down to be rotated, the reason being, that it tends to be easiest for the last person to clip into the belay to be the first person out. Also, perhaps in the past, there was some risk associated with going down first: testing the anchor, hoping to find a belay, so the risk was shared, perhaps not a healthy viewpoint, but understandable.


Although this method is fine when you have fixed rap stations (i.e. sport rappelling), when it comes to more exploratory descents, I think having a dedicated leader is far safer and more efficient.

Leaders responsibilities

The job of the leader includes:


  	Preparing and evaluating the anchor.

  	Picking the line of descent.

  	Casting the ropes.

  	Sorting out any rope issues on the way down.

  	Securing the next anchor.

  	Setting a LAPAR fail-safe.

  	Removing any loose rock.

  	Identifying hang-up points.

  	Carry out a test pull.

  	Communicating they are down.

  	Preparing the next anchor.

  	Being a general rappel Nazi.



Who should be the leader?

The leader is the tip of the spear, so it’s best to have the most experienced climber go first. This experience should translate into experience in both placing and evaluating anchors, as well as making a judgement on the state of fixed anchors.

Experience also helps inform you where possible anchors could be vital in winter, when the rock can be covered in snow and ice, and where cracks tend to form or propagate. The leader will also perhaps be best at problem-solving, able to deal with any problems, such as not finding an anchor, and having to return up the ropes.

A good example of this – well its opposite – would be a friend of mine, who, while rappelling down a big alpine wall, ended up dangling in space, and so spent the night there, unable to get back up, only to be rescued the following morning.

Equipping the leader

The leader should have all the tools of the descent at their disposal, which should include:


  	All hardware (nuts, cams, slings).

  	The bulk of the cordage (rap tat, slings), leaving the second their cordelette/rescue/friction cords, in case they have to reset an anchor, or set up a haul system.

  	Knife.

  	The most effective headlamp.

  	Any topos or photo diagrams of the descent.



If going off less than ideal anchors, then the leader should also be the heaviest climber, and this could trump experience if things were really bad, as well as the heaviest pack.

   The Second 


It would be easy to view the second, or seconds, as being the passive member of a team, just following the leader, but really the leader can go nowhere without a good second.

Seconds responsibilities

It’s not all standing at the belay waiting their turn.


  	Staying alert for signals and instructions.

  	Monitoring the leader’s progress and ropes.

  	Monitoring anchors fail-safes.

  	Removing fail-safes (LAPAR).

  	Responding to test pull.

  	Identifying the PULL rope.

  	Doing what they’re told.



 Threading the ropes 


You’d imagine the subject of threading your ropes through an abseil point would be simple, but of course, it’s not.

Inside-Out  

(Fig 147)



The ideal abseil-point is one that is at a right angle to the rock face as this limits rope abrasion and also reduces friction, but often an abseil-point will be parallel to rock. In such cases, you should always aim to have your rappel ropes threaded from the inside-out, not outside-in.

The problem with setting up from outside-in is that when you pull the rope, it can pinch the rope between the abseil-point and the rock, as well as increase the surface area of rope running around the abseil-point.

The second advantage of this approach is that it puts your rappel knot on the outside, which reduces the risk of the knot running into trouble on ledges and edges.
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Figure 147: You should always attempt to have your PULL rope on the outside of an abseil-point, such as a rapid-link or rap ring, in order to reduce the risk of pinching the rope.


 
Rope colour threading

Try and get into the habit of always threading the same colour of rope first. This helps to establish a pattern of behaviour that makes it easier to remember what rope to pull. I tend to always thread the dullest rope (so blue and not red), as I find knowing to pull the bright rope first seems to make more sense to the Kirkpatrick brain.

Criss-Cross  

(Fig 148)

 

When threading your rope through a right-angled abseil-point, make sure your PULL strand is on the side you will be pulling from. If you fail to do this you will end up crossing your ropes, which can greatly increase the friction, both from the ropes rubbing, but also you’re increasing the amount of rope wrapping around the abseil-point. This is especially important if your ropes are wet, as they tend to bind and grip each other.

This issue can also be a factor in high winds, so always try and out-think these problems.
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Figure 148: When the following anchor is not in line with the previous anchor, you should try and set your PULL rope to the direction of pull. If not, you may have enough extra friction to make pulling very difficult, or even impossible, especially if you have other friction elements affecting the rope pull.
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Figure 149: After a hundred Patagonian rappels, you understand how the wind does the devils work; not only tying knots into flapping ropes, and snagging them onto distant spikes, but also forcing them around themselves at the abseil point. For this reason, always pull the ropes into the wind.




   THE abseil knot 


This may be the most contentious part of this book, which is funny, as really it should be one of the easiest sections to write, as any climber really only needs to know one or two knots.

Instead, due to the clash of old and new ideas, and a host of confusing and conflicting information and data, I’m going to dig deep into this subject in the hope we can come to some simple conclusions. 

I’ve chosen to ignore a few knots that work OK, but are pretty esoteric (for a good reason), as the aim of any technique is to find the simplest yet effective way to solve a problem, not some show-off trick technique. Before we start, let’s just set some ground rules:


IRON LAWS


        #1 Well Dressed: Carefully tie and dress all knots. Take your time when you do this, and take pride in creating perfect knots.

        #2 Tight: The knot should be tightened down, with each strand pulled tight to lock the heart of the knot in place.

        #3 Forearm Tails: The knot should always have a tail at least a forearm in length (30 cm) after tightening, but no longer.



Offset and inline knots  

(Fig 150)



An offset knot (sometimes named a ‘flat’ knot), has the abseil knot offset from the loaded strands, which translates as a knot that will self orientate on meeting an obstacle: the knot rotating due to the loaded strands taking the easiest path, rotating the knot out of the way of obstructions as it goes.

With an inline knot, the knot is held within the loaded strands as the force is passing directly through it. This creates a stronger knot, important for high rescue loads, for example, but is also a knot the is harder to untie.

The inline knot, on meeting an obstruction, is often forced to overcome it, and so are more likely to get stuck or hung-up  

(Fig 151)

.

I should point out here that it’s wrong to assume every rap is hazardous in regards to hang-up points and that every rappel should require offset knots. In reality, most rappels have very little chance of a hang-up, especially with older established rappels, where the climbers used what we’d class as unpredictable knots (like a reef knot backed up with a fisherman’s knot) for decades without much trouble.

Most of the time an inline knot would just be as effective, while generally also being stronger, but most climbers will simply adopt a knot and just use that for all descents. What knot you choose depends on several factors.
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Figure 150: Double Fisherman’s knots set inline and offset.
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Figure 151: The ability for an offset (or flat) knot to pass more easily over an edge is one of its primary advantages, as well as the knot generally originating away from possible obstructions and constrictions.



 



The ideal abseil knot

To sort through all the knots that are on offer, it’s worth considering the following points:


  	The knot must be child’s play to tie, so easy that it cannot be tied incorrectly, both in ideal situations, but also in the pitch dark, with thick mitts on, when injured or disoriented, or hypothermic (your fingers don’t work when you’re that cold).

  	An abseil knot must be practical and applicable to its intended use, i.e. able to hold the highest expected load with a good safety margin.

  	The knot should be one the user has 100% confidence in, has been used over a long period (has an established pedigree) so that any mistakes will not occur, and both climbers can identify errors if they are made, which is something you can’t do if you’re pulling some rabbit out of a hat knot you saw on the internet. If you’ve dreamed up some new knot, or seen one on a forum, trying it out in a situation where a mistake will kill you is stupid.

  	The knot must not only be easy to tie but also easy to untie, either when loaded by one, two or twenty climbers.

  	The knot should remain stable over multiple rappels without needing to be monitored or re-tied (the fisherman’s/reef knot comes undone far too easily).

  	The knot is as small as possible to reduce the risk of hang-ups.

  	The knot is offset to reduce the likelihood of problems.

  	Be applicable to any rope combination you might use or be forced to use.








Knot Strength

When you trawl around the internet, you will find the big focus on knots is always on testing strength; people spending hours and hundreds of dollars pulling and breaking knots in every way they can be tied, and with every diameter of rope, all in search of the Holy Grail of knots.

Yes, such tests appeal to the male obsession with quantifying the world (and filming it and putting it on Youtube), but personally, I’d like to see a climber dumped in a bath full of ice for ten minutes then asked to tie a rappel knot when they can’t feel their hands (I can guarantee it would be an Offset Overhand Bend, not a Double Fisherman’s or some German guide’s uber knot).

So how strong does a knot have to be? Well, the first thing to remember is that the rope dictates the strength of the knot, as in most cases it’s the rope that breaks, not the knot.

Secondly, most often, the knot is only taking half of the load, and that load is static; so if a climber weighs 100 kg, then that’s just 50 kg, something a shoelace knot or piece of 2 mm cord could hold.

If we were to have a safety factor of five, then a well dressed Offset Overhand Bend knot, which has a minimum strength of 5 kN, is still more than strong enough. Yes, you could go for a knot that is so strong that the rope will break before the knot, something you can demonstrate with graphs and screen grabs on a forum, but can you tie it with a broken arm?


Why learn more than one knot?

A skilled climber needs to know a range of abseil knots, because although one will do, when it comes to fixing ropes, lowering ropes, abseil ropes of differing diameters, passing a knot through a monster munter, the bigger your knot tool kit, the better.

Knot tails

As covered above, the default tail on any rappel knot should be 30 cm. The reason for this is that it gives a good margin of error for badly tied or loose knots to tighten down without sucking in the rope end, which would lead to failure.

It is also long enough to allow an offset knot to roll several times in the unlikely scenario of high loading, and gives you just enough rope to tie a Clove-hitch, useful if you have to secure the ropes for your partner to return and have no hitch-cord.

Lastly, a 30 cm tail is short enough that it cannot be misidentified as the rap rope itself, which would be possible with a 1-metre tail (which I have seen happen), and so removes the possibility of a tired climber, or a climber working by touch in the dark, clipping their device into one or both tails rather than the rappel ropes itself.

Offset knots

So let’s kick off with the primary knots you should use.


	
Offset Overhand bend (OOB)

(Fig 152)




    Also Known as the EDK ( European Death Knot), flat Overhand, or just Overhand knot, this is the king of rappel knots, and when tied to iron law standards, ticks every box.

    Being an offset knot is one advantage, but really, what makes this knot so good is it’s small size, making it a hard target for those rope gobbling cracks and fissures.

    To tie, simply take both strands and tie them with an Overhand knot 30 cm from the end. How the knot fails is that under high loads (about 600 kg, depending on the rope) the knot begins to invert and roll, moving along the tail. Sometimes it will continue to roll as the load increases, other times it will stop, and the rope will break at the knot.

    The kind of force that could achieve this during a rappel is hard to imagine, perhaps six climbers all going down at the same time (but even then the load on the knot would be below its actual threshold).

    If used with ropes of different diameters, make sure the thinner rope is placed at the bottom of the stack, beside the loaded strands, not at the top, as this will increase the knots roll resistance.

    Learn this knot and learn to trust it.
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Figure 152: Offset Overhand bend (OOB) tied with two ropes of the same diameter (a) and the same, but tied with ropes of differing diameter (b), a the thinner (spotty) rope being placed at the bottom of the knot stack.


 

    	
Backed-up Offset Overhand Bend 

(Fig 153)



    This is the easiest way to increase the strength of the OOB knot, done by simply tying a second knot up against the first.

    In reality, this is not necessary for any standard rappels, as the OOB is more than strong enough, but is useful in calming the nerves of those who don’t like the look of it. What you will find when using this knot is that it invariably becomes slack with each rap, and so needs to be re-tied, and so is actually not needed at all.
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Figure 153: Backed-up Offset Overhand Bend. This is a good intro knot to the standard single OOB, as the second knot never becomes loaded, and generally just loosens up when used.


 

    	
Gibbs Offset Bend  

(Fig 154)



    This is a simple variation of the OOB that stops the knot rolling, tied by just taking the tails through the loop twice, creating a knot that is 50% bigger than a straight OOB.

    This knot is ideal when you’re unsure about using an OOB, such as when your ropes are wet, icy or muddy, or when they are radically mismatched in diameters, such as a 10 mm rope and a 6 mm rope.

    This is also an ideal variation to know if you’re looking at higher loads, but should only be used if you’re 100% sure how to tie it, as a mistake could lead to a lowering or even zeroing of strength.
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Figure 154: Tie a Gibbs knot by taking your ropes through the knot twice. This is an ideal knot when using ropes of different diameters.
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Figure 155: Finished Gibbs knot.



 

    	
Half Gibbs Offset bend  

(Fig 156)



    This is the same as the Gibbs knot, but you only pass one strand back around and through the knot, achieving the same strength effect, but without creating quite as large a knot.

    Although less well known, this is perhaps the knot we should all be using, as it works better when dealing with miss-matched ropes and is also more forgiving, all for one extra loop around.
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Figure 156: Tie a half Gibbs by passing only one strand through the knot a second time.
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Figure 157: Finished half Gibbs.



 

    	
Double Fisherman’s Offset Bend  

(Fig 158)



    This is a stronger knot than the OOB and might be worth considering by those who just don’t like any variation of it, but still want an offset knot.

    To tie this knot, first tie a Double Fisherman’s around strand A with strand B, leaving a 30 cm tail A and 40 cm in B. Now tie a Fisherman’s knot around B with strand A. Tighten the knot.

    I’ve also seen this tied with two single Fisherman’s knots, or with the rope passing through a single Fisherman’s knot, then finished with a Double Fisherman, but both knots are dangerous, or hard to untie, so stick to the standard double method.
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Figure 158: Offset Double Fisherman’s knot, but tied and in the process of being tied.


 



Inline knots

The following knots are all high strength and although less effective in rappel than the OOB, are worth learning and understanding.



    	
Single Fisherman’s  

(Fig 159)



    A very simple and compact knot, that although looking weak, is actually very strong. Nevertheless, such a simple knot does not inspire confidence and can become welded together, so the Double Fisherman’s is generally used instead.
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Figure 159: Single Fisherman’s knot.


 

    	
Double Fisherman’s  

(Fig 160)



    A little harder to tie correctly with the aim for each side to mirror the other. This is easier to untie and is also very strong and stable, and the old school standard method.
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Figure 160: Double Fisherman’s.


 

    	
Ring bend  

(Fig 161)



    Tie a water knot 30 cm along one rope, then rethread the other rope through it to create a compact but strong knot, but again, one that’s easily welded shut when weighted.
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Figure 161: Ring bend.


 

    	
Figure-Eight bend (Flemish)  

(Fig 162)



    One of the best inline knots, being easy to tie, strong and not too hard to untie. To tie, just tie a Figure-Eight in one strand, then rethread the other strand through it, leaving a 30 cm tail.
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Figure 162: Figure-Eight Bend.


 

    	
Reef Knot with stoppers  

(Fig 163)



    For years, this was the standard abseil knot, the reef knot being high strength and the easiest of all knots to untie. The entire load is born by the reef knot, and the stopper knots are simply there to ease the mind, very often loosening and coming apart in action. For the modern climber, this combo is just too big and bulky.
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Figure 163: Reef knot finished with Fisherman’s knots.


 

    	
Alpine Butterfly  

(Fig 164)



    The king of high loading and re-belays, this is often overlooked for abseil ropes, but it’s easily done. To join, it’s easiest to start by tying two strands together with an Overhand or Fisherman’s, then wrap the rope around you palm three times, having the abseil knot in the middle. Now move the outside (fingers) strand to the inside (wrist), then the joined strands, but pull it under and through the other two strands. Tighten the knot and remove the Overhand if not required, leaving 30 cm tails.
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Figure 164: Alpine Butterfly tied into a Double Fisherman’s bend.


 

    	
Zeppelin bend  

(Fig 165)



    Designed to hold airships in place yet still be easily untied, this is a very effective knot for high loads, but is rarely used as its specialisation means only knot nerds know how to tie it, and I’d advise just to learn the Alpine Butterfly inside and out.
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Figure 165: Zeppelin bend. A great knot for joining two ropes if they must handle a large load, like an airship, but is probably as likely to be seen in action as a Zeppelin. My personal go-to knot would be an Alpine Butterfly.
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Figure 165.5: Tying the Zeppelin bend.


 
    
      Dangerous Knots

    Miss-tied knots and half tied knots can be deadly, as well as leaving too short a tail, so being able to focus, not being distracted, and knowing what the hell you are doing, remains the only way to avoid such terminal errors. When tying knots, have your partner check it – like they would your parachute – and you check your partners. Remember, people make stupid mistakes.

  
The deadly offset Figure-Eight bend  

(Fig 166)



    This is a very curious knot on many levels. There are many reputable publications and organisations that still advocate the use of the offset Figure-Eight, and climbers persist with it on the assumption that it has to be stronger than a very weak looking Offset Overhand Bend. There are even tests that show they’re strong to use, but in reality it’s deadly.

    When you do a search of rappel accidents, you will find several that involve Figure-Eights coming undone. Accidents - like most accidents - are compounded by several factors, such as knots that were sloppily tied, wet ropes and tails that were too short.

    Such things can easily be put down to pilot error. But when you have such an accident happen to a highly experienced friend, who rapped on an offset Figure-Eight bend in a rainstorm, only for the knot to come apart as his partner set off down, you take it as seriously.

    The problem with the offset Figure-Eight is that it rolls at a lower load than an Overhand, and due to it holding a greater length of rope, rolls much further. This rolling threshold is also lowered by wet, frozen or new ropes, with a dry coating or a super tight sheath. The ability to recreate real-life loads in a lab is limited, as there are so many factors at play in such accidents; so although on paper the offset Figure-Eight should be a valid knot to use, it is neither as strong or stable as an Offset Overhand Bend, or forgiving, and so should never be used (and tell people you see still using it).
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Figure 166: Offset Figure-Eight Bend. You will still find some books or official bodies (such as ENSA), who recommend this knot, and well tied, in dry ropes, with plenty of tail, its strength is adequate. Yet even though it looks stronger than an Overhand knot, it isn’t, and can be dangerously weak if tied sloppily, and with short tails. I personally know climbers who have had this knot come
 undone while rappelling, and so I would advise climbers to stay clear of it. If you don’t trust an Offset Overhand then use a Gibbs knot.


 

stopper knots

Climbers seem to be obsessed with stopper knots, which is understandable, but in the case of abseil knots, is both unnecessary and actually counterproductive. The aim is to always create the smallest profile knot possible, and so adding two big Double Fisherman’s knots either side of a full-strength knot is pointless (for example adding stopper knots either side of a Ring bend). Just leaving the tails free is always safer as they will not hang-up. The one exception I’d make is when using an old school reef knot.

Heavy load knots

The above is dealing with standard one-person loads, but what about non-standard loads, such as rescue loads encountered in a tandem abseil, a pickup or a counter-balance rap? Well, here I think it’s best to be very cautious, and plan on loads on each strand three times that of a single climber, so 150 kg on each strand. If we multiply this by five, we end up with a minimum strength of 750 kg, which is beyond the threshold of the Offset Overhand Bend.

I know myself, I’ve undertaken this kind of rappel many times with just an Offset Overhand Bend, but the question was always ‘what was my safety margin?’ What would have happened if I shock loaded the knot, or the load carried was much higher than in the past (say a tandem abseil but also bringing down a haul bag). What then?

And so I would advise caution in these high strength loads, and switch to a stronger knot, which would be one of the following ranked in order:


  	Alpine Butterfly

  	Gibbs Bend.

  	Backed-up Overhand.

  	Figure-Eight Flemish bend. Not offset, but easy to tie and very strong.



Joining Different Rope diameters

The use of different diameters ropes has grown far more common over the last twenty years, and it’s common for climbers to match up a 10.5 mm rope with a 5 mm rap line. The question of what knot to use depends on how your rapping, as some techniques, such as single rope raps, make the question less important, as the thin rope is not being loaded (it is blocked).

If the difference between the ropes is within 3 mm (10.5 mm twinned a 7.7 mm), then an Offset Overhand Bend is OK, but you should always make sure the thinner rope is at the bottom of the knot stack (see OOB). If tying ropes of radically different diameters, such as 5 mm to 11 mm, then a Gibbs knot or backed-up Offset Overhand Bend should be used, or a Flemish bend.

Agreed-on-knots

Sometimes you will end up rapping a descent with another team, using one set of ropes or both. When doing this, it’s best to agree on what knot to use beforehand, as some climbers are unhappy or unwilling to rap on knots you’d view as non-standard (how the Offset Overhand Bend used to be viewed), and a more traditional knot should be used, such as a Figure-Eight bend. I write this, as several times I’ve shared raps with climbers who re-tied the ropes when it was their time to descend, which both opened up the possibility of the ropes being dropped in the process, as well as more dangerous knots being introduced, such as a sloppily tied offset Figure-Eight.

Untying knots

A knot tends to lock down to the point it cannot be untied once the loading goes beyond 300 kg, so even when doing a tandem abseil rescue, you should be able to untie any knots. If you expect a very high loading, then use an Alpine Butterfly or Zeppelin hitch as these are very easy to untie. If you do find your rope is jammed, then whipping it against the rock, stamping and rolling it with your feet, or hitting it with a hammer or rock, will loosen it.

Migrating the knot  

(Fig 167)



One way to remove the chance of the knot hanging-up on an edge is to allow the rope to slide through the anchor a little until the knot is over the edge. This is done by simply allowing the UP strand to slip through the descender. Ideally, this needs to be done on an unweighted rope, once over the edge. If the ropes are weighted, you must use a hard-link abseil point, as a fully weighted rope running over thin nylon rap cord is dangerous. A weighted migration can be achieved by allowing only the UP strand through with your hand, or by employing the ‘Claw’ method.

When doing this, remember the rope ends will no longer be equal.
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Figure 167: The ‘Claw’ method, used to pull the abseil knot down and around possible obstructions. Simply pass the tails around your descender’s locker, grip and pull.



   Stopper knots 


The use of stopper knots, tied onto the ends of your rappel ropes, is designed to create a ‘closed system’, stopping the climber zipping off one or both ropes as they descend. This pilot error, which is generally terminal, is caused by the following:


  	A lack of awareness of the pitch length or rope length.

  	Darkness, rain, fog or snow, which obscures the rope ends.

  	The middle mark being incorrectly marked.

  	Tunnel vision on a false belay.

  	Losing control of your descender.

  	Misidentifying the shadow of the rope end for the actual end (which is shorter) when rapping down wearing a headtorch.

  	General incompetence, complacency and a lack of care.



For a long time, the stopper knot was considered the default method. But really, it should only be viewed as closing the system, as falling 60-metres, only to be caught by two little knots, will still probably prove fatal anyway.

Secondly, the force of a climber’s descender hitting an Overhand knot tied only a few inches from the end of the rope could simply roll the knot off, or even be sheared off, if using a sharper ‘framed’ descender.

Also, if using a figure-8 descender, the knots would simply pass through the descender, thus indicating that any stopper knot needs to be one that is clipped into your harness.

And so this subject requires a little more thought.

Types of stopper knots

Below I will list a number of common knots, some good, some not so good. I would advise tying all knots 1-metre from the end of the rope, the reason being that it reduces the risk of a knot being rolled off the end of the rope, plus it gives you more rope to play with if you come up against the stopper knot with your descender or back-up-hitch (having 10 cm of tail beneath your descender is not ideal).

All knots should be pulled tight, as sloppy knots will come apart quickly.


Overhand knot  

(Fig 169)



    This is the simplest knot but has a tendency to come undone and rolls when loaded from above. This knot is also too low profile to act as a good stopped knot, either for the hand, or with an out of control device.
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Figure 169: Overhand knot.


 
Barrel knot  

(Fig 170)



    This is more effective, being a little bigger and more able to stop the climber. This knot remains small enough not to be too snaggy on bushes or trees.
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Figure 170: Barrel knot.


 
Triple barrel knot  

(Fig 171)



    This is even more effective.
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Figure 171: Triplbarrel knot


 
Figure-Eight bight knot  

(Fig 172)



    This creates both a very effective hand and descender stopper but also allows the rope ends to be clipped into the harness, important if you find you’re at the end of the ropes. Having a knot you can clip into can also be handy if you find you have to climb back up under belay, as you can just leave the rope through your descender and clip the bight into your belay loop. The best Figure-Eight to use is the directional eight.
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Figure 172: Directional Figure-Eight.


 

Oysterman’s stopper  

(Fig 173)



     Also named the Ashley stopper knot, this is a dedicated stopper knot that’s easy to tie, takes up only a small amount of rope, yet creates a very large and strong knot.
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Figure 173: Oysterman’s stopper.


 
    Don’t tie your ropes together

    In the past, climbers used to just tie the ends of both ropes together to form one big knot. Although this was very effective at creating a stopper knot, it should be avoided as linking both ropes means the twists created while descending can not simply work themselves out, as is the case when ropes are separate.

    Will a stopper knot save your ass?

    Looking at the reality and effectiveness of traditional end knots, their actual role is primarily as a hand stop, to tell the climber they have reached the end of the rope, and not to stop a plummeting climber who has somehow lost control. This might sound like something that would not happen, that you’d notice, that you’d grab the rope before it whipped through your fingers, but unfortunately, the many fatalities prove this not to be the case. It’s all too easy to be so focused on looking for the next anchor, going further and further, that the rope just slips through your hand. The stopper knots do a great job at stopping this from happening. Better still, if you’re running a back-up-hitch then this is likely to catch you on the stopper knots before they hit your device.

    As for stopper knots arresting a climber from hurtling off the ends when they’re out of control (they’re not using a back-up-hitch), then there are more variables at play, such as the size of the rope, the knots used and how much tail is out. But none of these are a guarantee.


    Reasons not to use stoppeR knots

    The primary reason for not using a stopper knot is they are prone to snagging on bushes and trees, or falling into cracks and getting jammed. This is not a problem if the ropes are falling straight down the line of descent, as all these problems can be sorted out (remember never to rap below a hang-up). But they can be a major problem if it’s windy and the wind blows your rope ends way off route. The reason for this is that around 90% of the time you can retrieve an un-stoppered rope that has snaked around trees or branches. But once you have an knot in the end, the knot may anchor in place and prevent it from being pulled out (they love the crooks of branches).

    Many climbers will also not use stopper knots when they know exactly where the ground or next belay station is, and will depend on their back up hitch instead.

    Personally, I take a very flexible approach and will use stopper knots when I need total security, such as when I don’t know where the next anchor will be, or if it’s dark. In such scenarios I’ll clip into my stopper knots as well, for extra security.

    Keeping the ends

    An alternative to tying stopper knots is to connect the rope ends to the leader’s harness. The advantage of this is that the ends remain under the control of the leader, (important in windy conditions), and also guarantees the leader will not slide off the ends of the rope, which is ideal for exploratory rappels. When adopting this method you can no longer throw down the rope ends, but instead have to locate the mid-mark and throw this, or throw down the first quarter mark, which drags down half the rope.

    An alternative, on steep ground, is to just feed out and lower the middle down the wall.

  
Negatives are that on ledges or snaggy terrain this method can result in more time wasted through sorting out tangles for the leader. The method can also result in the ropes becoming twisted as you reach the end, depending on how twisty your device is.

Although a Figure-Eight or Overhand will be the most obvious knots to clip, I prefer the Clove-hitch, as once untied (which you can do one-handed), there is no knot left to jam or cause you problems.

The Semi-closed system

One system I use a lot on bolted rappels, where the abseil knot is used as a blocker, is to only use one stopper  knot by clove-hitching the end of the UP rope into my belay loop. The advantages of this system are:


  	One less stopper to deal with in terms of hang-ups or pilot error.

  	You always know which rope to pull.

  	You maintain control over the ropes at the anchors.

  	You can throw down the PULL rope, so you only have half the rope to deal with

  	You cannot rappel off the end as the UP rope is blocked.

  	The second cannot rap off the rope.



Method


  	Set the ropes through the anchor, making sure the knot will be blocked by abseil point (rap ring/rapid link).

  	Cast down the PULL strand without a stopper.

  	Clove-hitch the end of the UP strand to your belay loop.

  	Throw down the middle of the UP rope.

  	Rappel to next anchor, protected from rapping off the ropes by the UP strand.

  	Pull up the end of the PULL strand and thread through the abseil point (hard-link), then attach it to yourself with a Clove-hitch (let any twists out).

  	The second descends, protected from rapping off the rope ends by the leader still being clipped in.

  	The second clips into the belay and comes off the rope.

  	The second pulls the PULL strand as the leader feeds this through the abseil-point.

  	Joining knot hits abseil-point.

  	The rope comes tight on the end of the UP strand Clove-hitched to the leader, so you unclip.

  	The leader begins to set up to rappel as the second pulls down the rest of the rope.

  	End of the UP rope comes down and is allowed to drop without pulling it up to tie a stopper (the free rope is always the PULL rope).

  	The leader sets off with only one rope end clipped, which has now switched from the PULL strand to the UP strand.



At the end of your tether

There will eventually come a time when the next rap station is at the very end of the rope, which in extremis might require the stopper knots to be untied. If you’re forced to do this and can clip into the rap station, be aware that once you let go of the weighted ropes, the rope ends will spring up out of reach. Once this happens the leader must notify the second the rope does not have stopper knots anymore; otherwise, they can easily rap off the end.

This scenario exposes the team to the possibility of the second, also losing the rope ends as they spring out of reach, which would mean both climbers are stuck without their ropes.

To avoid this, the second should tie an Overhand on a bight on the PULL strand and clip this to their harness.

 Once clipped into the rap station with their sling, allow the UP strand to slip through the device, climbing onto the anchor with the PULL strand ready to pull.

Note: you should never drop onto a rap station via your rappel sling (your waist should always be below the sling attachment point) as this could break the sling.

Don’t lose your ends  

(Fig 168)



When rapping down a multi-pitch descent where all the belays are inline and you let go of the ropes, they will remain hanging close to you. But when undertaking raps where you must swing or walk over to rap stations, or in high winds, if you let go of the ropes they will swing away from you and hang back inline with the anchors above. 

If, for example, the route is overhanging, and you allow this to happen, and all climbers are at the belay, there is a good chance you may lose contact with your ropes all together (they will swing into space), leaving you marooned. Not good.

Another example of this is when you reach the belay and untie the stopper knot from your PULL strand. Then, as you feed the PULL strand through the abseil point, you let go of the UP strand with the stopper knot still attached, which then swings into space and out of reach. This means that you cannot retrieve the rope, as the stopper knot in the UP rope will not be able to pass through the anchors above. This second scenario is perhaps the biggest argument against stopper knots, and why Clove-hitching rope ends is preferable (once you remove the Clove-hitch from the krab there’s no knot).

Secondly, once you’ve lost the UP strand of a rope you are greatly reducing your ability to deal with a stuck rope, either by pulling the UP rope (to check you are not pulling the wrong one, or to pull the knot out of a crack or slot), or climbing the UP rope. For this reason always keep hold of both ropes, only letting go of the UP strand when it is pulled out of reach.

To do this, the leader should always thread the pull rope once they are at the rap station, and secure the UP strand to either themselves or to the rap station, ideally via a Clove-hitch. Doing this also increases the protection of those following. The Clove-hitch is ideal, as once unclipped, the knot disappears.
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Figure 168: Never let go of the ends of your ropes!



   Back-Up-hitch 


Sometimes called a ‘third hand’, or self-belay, and once viewed as unnecessary, and overly safety conscious, the use of a friction-hitch as a back-up is now well established as best practice.

The excuses people use for not using a back-up-hitch include that it’s a ‘faff’, that they’re too lazy, that they lack the knowledge or are confused about the best way to do it, or that back-up-hitches give a false sense of security – which could well be true.

When tying any kind of friction-hitch with a conventional loop of tied or sewn material (5 mm cord, Dyneema sling etc.), you will sometimes find that the binding force of the knot is not passed equally along the length of the knot due to strands being twisted, overlapping, crossed etc. (imagine a hand gripping a rope with only three fingers rather than four fingers and a thumb).

For a hitch to work effectively, consistently and reliably you want the force from the weight of the climber to be transmitted out from the arms of the knot and into the knot itself, strangling the rope wrap by wrap.

The best way to do this is to make sure your hitch is not tied sloppily and has enough wraps.

My own preference is to use a hitch-cord, as I feel that the force is transferred more effectively and equally.

Losing control

There are numerous ways that you could lose control of your abseil ropes, ‘losing control’ being a technical term for ‘letting go’.

The most obvious reason for losing control is being knocked unconscious or stunned, which has a high probability because when you rap, any rocks your rope knocks off will fall in line with the rope. If undertaking raps down a popular multi-pitch, you also have the hazard of climbers above knocking down rocks, as well as your partners. Being cold and wet can cause you to lose feeling in your hands, and I’ve seen people slip on wet slabs who have had to let go of the rope to stop themselves face planting.

In winter storms, you also have the hazard of avalanches and snow sloughs, and I’ve been hit by heavy moving snow many times, the power and weight of which is scary. There is the obvious risk of being knocked out, or your hands being knocked off the ropes, but you can sometimes find yourself under a never-ending tide of spindrift as your rap, your hands slowly turning to ice.

If these environmental issues aren’t enough, you also sometimes have the issue of heat, with heatstroke and stress allowing mistakes to creep in. The bottom line is any impact could well short circuit your determination to hold onto your rope.

A secondary reason could be something as simple as absent-mindedness, perhaps caused by tiredness or exhaustion, or simple incompetence; the hand just letting go for an instant (a life-changing time frame).

Another reason can be when dealing with snags and tangles and hang-ups, where you’re so focused on sorting out a problem, you forget that once the rope is free, you’ll hurtle down unless your hand is in place.

And then there are the times when you inexplicably let go and find yourself hurtling sideways and put out your hand to stop yourself, when you slip and grab the rope above the descender, or when somehow – in the dark and wearing heavy mittens – the rope just isn’t in your hand anymore, or you’re only holding onto one strand rather than two.

For all these reasons and many more, I would advise you to always employ a back-up-hitch every time to abseil, be it one pitch or fifty.

Staying in control

Here are the primary reasons to use a back-up-hitch:


    	
Dead Man’s Hand

    If your life depends on nothing more than one hand gripping your rope then anything that incapacitates you can kill you: a blow to the head, distractions or slips. Without a back-up-hitch as soon as you let go, you will rapidly reach terminal velocity until you either hit the ground, hit the knots on the end rope, or wiz off the ropes and hit the ground. With a back-up-hitch, as soon as you let go, you stop dead. In a technique where you have so few safeguards and your life hangs by a single thread, this short length of cord cannot be dismissed.


  
    	Murphy’s Law Insurance

    Twice in my life as a climber I’ve rapped down a rope where – due exhaustion – my descender locker was not actually clipped into my belay loop, but simply ‘hung up’ on the nose of the locker. I also know people who’ve only clipped into one strand of rope rather than two, clipped their device into just their leg loops, gear racking or into nothing at all. One tragic case was a climber on the Nose, who in a rush to rap down and sort out a problem with a rope, lent back on his GriGri and fell to his death, the GriGri not even clipped to his harness. The use of a back-up-hitch, making it a two-step process of connection: back-up-hitch on then device on, creates redundancy so that if you make a major error with your device, you’re still attached to the rope.

  

    	Third Hand

    When rapping down, you will often have to sort out tangled ropes, setting the next anchor, or perhaps do a little free climbing (traversing across ledges etc.), which isn’t easy when one hand is holding onto the rope. 

    Wrapping the rope around your leg, or tying off your device is are options, but neither is ideal, with rope wraps being unreliable as you get close to the end of the rope. Having a back-up-hitch gives you that third hand, allowing you to take both hands off and sort out problems, or place anchors easily.

  

    	Helping Hand

    Pulling up thick and heavy ropes and feeding them into your device can sometimes be a juggling act, especially in winter when wearing gloves or mitts, in a storm or at night, a fumbling mess that can easily see your device being dropped. By attaching your back-up-hitch onto the rope first you can use this as a third hand, pulling up a few feet of slack and then letting the friction-hitch hold it while you attach your descender on the rope with ease.

    



    Reasons not to use a back-up-hitch

    I often hear people give reasons why a back-up-hitch can be skipped, such as the ground is very ledgy and causes the back-up-hitch to catch, or that "it’s only one pitch". Really, the only two reasons not to use a back-up-hitch are either laziness – you can’t be arsed – a lack of skill, or that you don’t have a cord or sling you can use. I went most of my life not using a back-up-hitch because it seemed a faff and I just wanted to get down, and also it seemed kind of straight-laced and conformist. It was only when I started doing some really dangerous routes with really long and complex descents that I thought that I should start using a back-up-hitch.

    My reason? Well, I guess there was so much beyond my control that I decided to use anything I could to increase the safety margin. At first, I only used a back-up-hitch in the mountains and big walls, but slowly I began to use it all the time. The reason for this is that a back-up-hitch is a little like a seatbelt (I’m old enough to remember when it was legal to drive without a seat belt, as well as teachers smoking in the classroom!), in that while once upon a time it seemed unnecessary, and then a hassle (you’d get fined if you didn’t wear it), you one day found that without your seat belt you felt incredibly vulnerable and exposed. Which is true. Your chances of surviving any kind of accident without injury greatly increase. 

    Use of a back-up-hitch is no different, and most climbers find that the hassle of taking the extra sixty seconds to attach the hitch, soon becomes second nature, and soon you feel exposed without it.

  
Back-up-hitches 

There are several friction knots that can be used, the only one worth avoiding being the plain Prusik hitch, which although a very solid knot, it’s too grabby, cannot be tied one-handed and is hard to unlock, and should never be used above the device – EVER.

The Klemheist used to be the knot of choice, but I think this was due to climbers often placing it above the descender, with Klemheist at least giving you a fighting chance you’d get it undone! 

Now I feel the most common and easiest to tie and untie friction knot is the autoblock or ’French Prusik’, which is simple and effective. 

Whatever knot you use, it needs to be weighted and tested before each rappel, before you unclip from the anchor.

If using a hitch-cord, the most common knot to use is an Autoblock, tied by simply leaving one end clipped into your karabiner and rapping the free end around and around (6 to 8) times and then clip it back in.

I Find the Autoblock tied via a hitch-cord is more effective than with a loop, perhaps because the force applied is being applied a little more equally.

The second knot all climbers should know is the VT knot (Valdotain Tresse) 

(Fig 175)

, which is easy to tie (once you’ve mastered it) and is a friction knot that can be released even when fully loaded, making it ideal for backing yourself up, passing knots, or descending a loaded rope.

My final word on friction knots is that you should never take it for granted that they will work, doubly so if you’re using a new cord or knot. Friction cords must match the ropes they are being used on, and be both soft enough to grip, and well tied (they must never be messy, but always perfect). 

This means before you ever set off from a belay, you must always give the friction cord a quick test to check if it locks correctly. Never fully trust your life in a friction knot (like a GriGri, it’s best to never take your hands off the rope when using a back-up-hitch without first backing that up as well).
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Figure 174: Autoblock. A simple a very effective friction-hitch that can be tied one-handed and can be released when loaded. It’s also easy to leave one end of the autoblock cord clipped into its karabiner, reducing the risk of dropping it.
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Figure 176: Auto-block tied with a hitch-cord, a 70 cm single length of cord with a knot tied into each end
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Figure 175: The VT (Valdotain Tresse), like the Super-Munter, one of the best techniques people don’t know.
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Figure 177: Auto-block tied with a hitch-cord. This style of cord allows you to fine tune the hitch length.



 
Back-up Location

Where, and to what you clip your back-up-hitch to are important questions you need to consider. The most important factor is that the hitch is unimpeded, and is allowed to be fully loaded to engage a complete lock.

The main reason this would not occur is if the distance between the hitch and the device is too short, the device restricting the hitch from engaging. If this is the situation, the climber may be unaware that the back-up-hitch will not work, or will only partly engage, which gives a false sense of security; dangerous if you take both hands off the rope. This is an issue you should be aware of, both for yourself and for others, as a compromised back-up-hitch is more dangerous than no back-up-hitch at all.

Above or below the device?

The ideal location of your back-up-hitch has traditionally been below your descender, not above it. The reason for this is that when the back-up-hitch is below, the descender is taking almost all the load so that the hitch only needs to apply a small force in order to lock the device.

This means the hitch is easy to manage and will neither be too grabby or go into a death grip if you use a classic Prusik hitch. The loading issue is also important if you’re going down with a heavy load, or doing a tandem abseil, as you don’t want the whole load hanging from a 5 mm hitch-cord, and if it sticks, it’ll be much harder to fix the problem.

One advantage of having a top back-up-hitch is that your upper free hand can guide down the hitch, allowing your lower hand to just control the rope, rather than control the rope and the hitch. You can also inspect the back-up-hitch, which has its advantages. For this to work, you need a hitch loop that is long enough that it doesn’t interfere with your device.

The only time I use a high back-up-hitch is when passing a knot, using a VT-hitch, as this allows me to close the gap between my device and the knot, pass it, and then have the hitch slide.

leg loop or belay loop?

Climbers will either attach their back-up-hitch to their leg loop (offline) or to their belay loop or rap lanyard (inline).



    	Leg loop (offline)  

(Fig 178)



    The leg loop method is the most used when no rap lanyard is employed, as having it clipped here should give enough room for the back-up-hitch to lock without being sucked into the device.

    The problems with this are many, the first being that a leg loop is not a suspension point, it’s a leg loop. Try hanging off your leg loop and see how easy it is to rescue yourself from that predicament (you will lose consciousness pretty quickly, which isn’t helpful).

    This might sound like an impossible scenario, but if you fail to clip into your descender properly, say it’s hung up on your locker, and it pops off, this could be the result. This can also happen if a climber clips their back-up-hitch from a leg loop to above the descender, leaving the climber suspended by just their leg loop (this scenario led to a famous rescue in the Blue Mountains, Australia).

    As I said above, the big issue is the distance from your back-up-hitch to the descender, but unlike the inline method, a leg loop attachment is not a fixed point, and so that distance can change, leading to failure, and the hitch being sucked into the device. This can include just lifting up your leg, or twisting, and on some adjustable harnesses, the back-up-hitch can pull at the leg loop buckles, making the leg loop slacken, allowing the hitch to suck into the descender.

    Then there is the very common mistake of having a hitch loop that’s too long, which means it cannot lock. Does this mean we should stop using the leg loop method? Well, yes and no. But if we use it, then we need to be aware of its shortcomings.

    The use of a hitch-cord (rather than a loop), and tying it short, helps to remove the gap shortening problems, and having it on the leg is okay as long as it’s acting as just a third hand. But, if at all possible, go for an inline method.

    The bottom line is that ideally, the back-up-hitch needs to be on the belay loop.
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Figure 178: Offline leg loop method. This is the default back-up-hitch method used by most climbers.
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Figure 179: Inline method, using a second locker as a spacer.


 

 



  
    	Belay loop (inline)  

(Fig 180)



    The inline method means attaching the back-up-hitch to the belay loop, or an extension of it (rap lanyard), meaning the load is going onto your harnesses suspension. This is ideal if you get into trouble, and feels a lot more restful. It also means you can run your ropes between your legs, not over your hip, which will reduce twisting.
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Figure 180: Inline method, using a lock-draw to extend the descender above the friction-hitch back-up.
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Figure 181: Inline above the device back-up. This is a good method when passing knots, but must only be used with a friction-hitch that can be released under load, such as the VT, autoblock or Klemheist.
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Figure 182: Another inline method, using a longer length hitch-cord or sling allows the back-up-hitch to be clipped directly into the belay loop. Again, this method should always be used with a releasable friction-hitch.
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Figure 183: There are many ways to create a little distance between your descender and your back-up-hitch, and larks footing a 60 cm sling is an easy way to do this, and is also knotless. This can also be used to extend your back-up-hitch.
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Figure 184: You should never connect a back-up-hitch from your leg loop to a position above your device. The reason for this is that your entire weight will end hanging from your leg loop, which could literally leave you hanging upside down by your leg loop!
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Figure 185: Three ways to connect your back-up-hitch to your harness, either to your leg loop, or belay loop. The idea of the middle method is to avoid dropping it, important when doing multiple raps, especially in challenging weather, wearing mitts etc. The top method can also be used quite safely and be undroppable, as long as you try and keep the karabiner and one end of the hitch clip-in
 at all times. The bottom method might be used when you’ve run out of karabiners, or you need a 100% secure method of attachment.



 

Problem-solving

The most common complaint of a back-up-hitch is that it keeps locking up and being ‘catchy’. I think this charge is generally one levelled by climbers who don’t regularly use a back-up-hitch, and so are using the wrong hitch, such as a classic Prusik and not an autoblock, or just don’t know how to move it down the rope with the brake hand. The more you get into the habit of using a back-up-hitch, the fewer problems you’ll have.

   Rap lanyard 


I think the rap lanyard (also known as a cows tail, tether, rap, or abseil sling), is a core technique, which like the back-up-hitch, is one I think should always be employed on multi-pitch raps.

The rap lanyard is most commonly set up using a 120 cm sling; asymmetrically lark’s footed to the belay loop. This creates one short lanyard for the descender, and one longer safety lanyard used to clip in and out of the rap stations.

The rap lanyard provides the following advantages:


  	The descender is attached to the short lanyard rather than the belay loop, which makes it much easier, and clearer, to attach and check your descender. This is especially true when wearing heavy clothing, which obscures the belay loop and descender; it’s not  unknown to clip their descender into a gear loop!

  	Having the descender clipped higher makes it more comfortable to abseil down steep or overhanging terrain, as the body tends to remain more upright.

  	The device is always visible, making any problems, such as knots or twists blocking the device, or cross-loading – the device hanging up on the gate – easier to see and correct.

  	By extending the device, you create more space for your brake hand, allowing it to move more in line with the loaded strands. This reduces twists and kinks and is important if using a Munter-hitch or figure-8.

  	Freeing up the belay loop from the descender allows the back-up-hitch to be attached directly to a full-strength suspension point, not free to roam on the leg loop. The big advantage of this is that climber error will not result in you hanging by your leg loop but from your belay loop.




Sling Warning

When using climbing slings, be they Dyneema or nylon, in this kind of set-up – where a single sling acts as your own life support – never shock load them i.e. take a high factor fall. What this translates to, is never allow your waist/belay loop, to go above the anchor point you’re connected to, so as to avoid a factor-2 fall.

The best demonstration of this can be seen by attaching an 80 kg mass to an anchor point via a new 120 cm sling; lifting it 120 cm above the anchor, then dropping it. The factor-2 fall will break the sling. The typical real-life scenario is where a climber, clipped to an anchor, climbs up to set another piece, take a photo looking down, or to grab a rope, and falls. Luckily, the forces in real life are lower on the sling, due to the compression of the body, the give in the harness, the friction on the rock; but nevertheless, people have died this way.

The use of dynamic lanyards does not guarantee protection from factor-2 falls such as this, but your safety parameters do increase, and so dynamic options are advised.

Lark’s footing

Climbers have a hang-up about lark’s footing slings, but in these set-ups it’s the best way to go, and a sling larked into a belay loop is still extremely strong. What I would avoid is using a locker as a connector to the belay loop, as you’re just adding in another link that cannot be 100% trusted (lockers come undone all the time).

Belay loop or leg and waist?

I often see climbers with lanyards lark’s footed into their leg and waist, probably in the misguided belief it’s safer than using a belay loop. The drawback with this approach is it tends to create a lot of tension between your leg and waist loop as if the harness is always under tension, which can be uncomfortable. This method also creates wear on the harness.

Is the sling safe?

A final word of warning. Always check your sling is in good condition when making a rap lanyard, as a weak or damaged sling could kill you. I say this, as I once descended all day on a sling whose safety strand was cut halfway through, the cut probably caused by using it to aid a move in my crampons. The best way to avoid this is to always have the safety tied off and isolated (not just within a big open loop), so that if one strand was cut, the other would hold. A secondary benefit in isolating the locker is that it stops it moving around so that the locker is always where you need it to be; at the end of the sling.


Improvised set-ups

There are many ways to go about setting your rap lanyard, from a simple sling just lark’s footed to your belay loop, to more multi-functional set-ups.

Classic Set-up (Fig 186.5)

The traditional way to set up a rap lanyard is to first lark’s foot a 120 cm sling to your belay loop, then tie an isolating Overhand knot into the sling about 30 cm from your belay loop, giving you a clipping point for your descender. You can then tie a Figure-Eight, or Overhand, into the very end of the sling, creating a second point for your safety locker.

This system is simple and gives you the maximum length of the sling, which can be too long for some, noting that the locker should be an arm’s length from the body and no more. The big downside with this method is the knots can be hard to untie.
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Figure 186.5: Improvised rap lanyards using a 120 cm sling, with sling larks footed into the belay loop, then knotted at 30 cm to form a clip-in point (you can also tie an Overhand on a bite), and then a loop tied into the very end to hold the lanyards locker in place.


 
    Improved Knotless Method  

(Fig 186)



    This method is designed to be free of knots and begins by dividing the sling into a short (30 cm) and long (90 cm) length, then lark’s footing these to the belay loop, giving you a short and long lanyard. The safety locker is then lark’s footed or Clove-hitched on.

        This method gives you a slightly shorter safety lanyard but it is very easy to untie. To remove the lark’s foot, invert the belay loop with your thumbs until the sling becomes loose. If people are concerned about the strength of this method, when a very high load is applied (400+ kilograms), the sling will begin to creep through the lark’s foot, until it holds and breaks as any other larked sling. This means that the system has shock absorbency built into it.
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Figure 186: Improvised method which has no knots tied into it, and uses larks foots instead, making it much easier to untie, but at the cost of having a shorter overall lanyard.


 

Multi-Function lanyards

Below are a number of methods using existing climbing lanyards.

Link Slings  

(Fig 187)



    Slings, such as the Metolius Personal Anchor System (PAS), or BD Link, are ideal for multi-pitch rapping, being already set up as a safety connector and to take your descender.
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Figure 187: Rap lanyard using a link sling.


 
Daisy-chain

    A traditional daisy chain also works in the same way but is inferior to other methods, as no loop is stronger than 4 kN, which can lead to total failure if pockets are cross clipped.

  
    Adjustable webbing lanyards

    Rare to see in general climbing, but cam-lock adjustable slings, made by Yates, Metolius and Fish, should be avoided for life support, as they are far too weak.

  
    Adjustable rope lanyards  

(Fig 187.5)



    Lanyards like the Petzl Evolv Adjust or Camp Swing make ideal rap lanyards, as they are strong, dynamic, and easy to adjust. To use like a conventional rap lanyard you need to Clove-hitch in your descender’s locker 30 cm from the harness.
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Figure 187.5: Petzl Adjust with device Clove-hitched in.


       Fireman’s belay 

    
    This is a simple old school technique, the lower climber pulling on both strands of the rap rope, as a climber descends, thereby controlling and stopping their descent. The idea is that the lower climber acts as a brakeman if the person descending loses control, or requires assistance.

    
    Theory
    

    Some instructors and climbing manuals recommend only the leader use a back-up-hitch, and then, once down, the leader uses a fireman’s belay for any subsequent seconds. The idea is that this allows the second climber to dispense with their back-up-hitch. The fireman’s belay is also intended for use in a self-rescue, allowing an injured or inexperienced climber to come down a rope under control of the lower climber.

    Personally, I think it’s worth practising this technique, so you fully grasp its strengths and limitations, but then just stick it in a dusty drawer in your head and forget about it.

    
    Reality
    

    First, it’s a nice idea that only one climber has to use a back-up-hitch, and that the leader will safeguard the seconds. But this never happens in real life, it’s for YouTube videos, an imaginary world, not real life.

    
      	If a climber is going to assume their partner, who could be someone they barely know, has got their back if a rock hits them and they lose control, there’s a very good chance they’ll be terminally let down.

      	There are a lot of things to be done at a lower anchor, sorting ropes etc., which means any time saved by the climber above not using a back-up-hitch – like 20 seconds? – is lost by the lower climber having to be ready to give a fireman’s belay. In the real world, when that climber loses control, the leader is likely going to be having a drink, checking the topo, or having a wee. Also, if a rock comes down the pitch, the leader is going to be taking cover, not standing there doing their duty.

      	Although the leader needs a back-up-hitch most of all, in order to fix rope tangles etc., each climber should employ one. Otherwise, it’s like a bunch of people in a car with only the driver wearing the seat belt. Also, the seconds back-up-hitch can be pre-installed on the rope while the leader is descending if you’re in such a hurry (keep it loose, so you can do a test pull). If you need to be in control of an injured second, I would always go for a tandem abseil, so both the climber and casualty remain together.

      	Another factor is that when you’re rappelling, you’re probably not doing so at a scout camp on an abseil tower, where you can see your partner, and you can spot a problem. No, in most cases you won’t know there is a problem until it’s too late.

      	Lastly, the biggest issue is that this technique was developed using heavy-duty static ropes, not shoelace thin, and ultra-dynamic climbing ropes. This means that the dependability of this technique is far from 100% reliable. Throw together very long abseils, skinny stretchy ropes, heavy climbers, worn descenders, light or weak leaders, and all these things can combine to cause failure in this technique. Remember that the descending climber only has to tension about 30 cm of rope between their brake hand and the device, while a climber on the ground might have to tension tens of metres. Also, a fireman pulling on a rope, can walk back quickly and take in the slack (the action is more like a body belay, not just a hand pull), which is something a climber clipped to a belay cannot do. By the time you figure all this out, your partner will be on the deck.

    

       CASTING THE ROPES 

    
    Although its technical aspects are often overlooked, the act of getting your ropes down a pitch either sets you up for an easy ride, or a tangled, slow - and sometimes dangerous - messy descent. As with many techniques covered in this book, a failure to do this properly is generally a failure to understand the complexity and subtlety of the process, and in doing so, dealing with tangled ropes becomes just ‘what you do’.

    In my experience, the way someone manages their ropes down a pitch is a good indication of their general skill and how trustworthy they are as a climber. A climber who just dumps their ropes on the ground, like a pile of dirty washing then just chucks the mess over the edge, is not a good climber or someone you’d want to face a gnarly descent with (slack and lazy climbers do not make good partners).

    The opposite to this is the climber who takes their time, lays the ropes out, picks the right spot to throw them, takes care with their coils, then throws them down one at a time.

    This kind of climber is best typified by a mountain guide, someone whose work involves a lot of rappelling, almost always in situations where mistakes and problems are more difficult to deal with due to being with clients. 

    Such climbers tend to be fastidious when it comes to setting up their rappel ropes (and everything else), with strict SOPs (basically they’re rappel Nazis).

    With the former, yes, it’s quick to dump and chuck, you could even say such a nonchalant approach is cool, and that climber will get a head start over the measured climber, but any time gained through sloppiness is always lost to chaos, a jungle of tangles and knots, ropes gobbled up by cracks and chimneys.

    Nine times out of ten, the meticulous climbers always get to the ground first.

    Chuck, throw OR cast

    Before we get into the detail, it’s important that you understand what you’re doing. You are attempting to lay each rope from one anchor to the next anchor, or to the ground, in one single perfect strand, free of knots and hang-ups and tangles (ideally!).

    This is not achieved by chucking the rope or throwing, but by casting, as a fly fisherman would; but like fly fishing, what looks easy is actually the combination of many coordinated elements, attention to detail, and a small degree of skill.

    Flaking

    The key to casting ropes – like cooking – is all in the preparation, and if you do a half-arsed job, you’ll get half-arsed results. Ropes are best cast separately, split into two parts: the hand coil that is cast, and the flaked rope that feeds the cast coil. The best way to visualise this is that the coils are a harpoon and the flaked rope feeds the harpoon.

    Ideally, you will be standing on some kind of ledge for your first rap, so can flake the rope at your feet.

    This is often done by paying the rope out into a pile as it’s uncoiled, leaving the end to cast on the top. This method works if you’ve limited space, but a better option is to snake the rope, backwards and forwards, or in an overlapping Figure-Eight pattern (this can be made away from the edge and moved closer when needed).

    On overhanging ground, it’s generally fine to just feed out ropes without flaking, and this is generally what happens anyway on multi-pitch rappels; but if you have to flake on a hanging stance, you can flake the rope across your legs, or a partners arms.
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Figure 188: Lazy method, basically just chuck all your ropes over the edge and hope for the best.
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Figure 189: Middle method. This is better than the lazy method but invariably involves sorting out tangles.
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Figure 190: Casting the ropes one at a time, using a small coil of rope, with the remainder of the rope snaked on the ledge.



 

Coiling

The role of the coil is not to cast the entire rope down like a cowboy throwing a lasso (a lasso is only 10-metres long), but as the weight, or ‘leader’, or harpoon, something to create enough momentum to draw down the rope you’ve carefully flaked (the flakes are the core of the technique, not the coils).

For this reason, you don’t have to create a huge coil, which will just tangle up with itself, but just a coil that will do the job. Just as a fly fisherman chooses the correct fly for the job, when it comes to what style of coil to use, so too must the climber:


    	Basic hand Coil

    Many climbers will simply try and coil almost the entire rope, or even both ropes and try and cast the whole lot down. This will just lead to a tangled mess, as the ropes tangle mid-air. Instead, simply make about ten forearm coils, or to your quarter mark, and throw this.

  

    	Offset hand coil

    When forming your hand coils, you can often remove the chances of loops hanging up and snagging into each other by offsetting each coil, so starting with longer coils, and ending with very short coils. This is better than the basic method but requires some practice to get it right.

  

    	Rope Grenade  

(Fig 194)



    This is an excellent technique that’s easy to do and gives a nice weighted throw. To tie, wrap the rope around your hand several times, then, gripping the loops you’ve formed, remove it from your hand and wrap these up tight with a second set of loops, creating a ball of rope.
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Figure 194: Rope grenade. This works like the bomb but unravels once it’s thrown.


 

    	Rope Bomb  

(Fig 193)



    This is a fixed alternative to the grenade method, and is formed by creating a rescue coil with a quarter of the rope, then tying it off, so it will not unravel. Now, cast your bomb to pull down the rest of your flaked ropes. When you reach your rope bomb on rappel, simply unlock it and throw it down.

    This method is very good in windy conditions, and you can even tie both ropes together in this manner to increase the weight. It’s also ideal if you don’t want to throw the rope out of sight, as you can adjust the amount of rope held by the bomb.
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Figure 193: Rope bomb ready to drop.
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Figure 191: Rope bomb made up of the bottom 15-metres of rope, a great method for getting your rope down. A second benefit is you also now have an enormous stopper knot tied into the rope.



 

    	Rescue coil  

(Fig 195)



    This is an excellent technique to learn, creating a short hand coil that is resistant to tangles. To do this, hold the rope end in the crook between your thumb and index finger, and then form an overlapping figure eight pattern between your hand and elbow (this will require some practice).

    Once you have the required number of loops (10 to 20), stop, pull the bottom of the rope of your elbow, shake the coils, then cast the rope. The coils should now cast more smoothly than simply coiling.

    You can also use this method when creating a rope bomb, which allows you to release the coils upon reaching them, and then cast the remaining length.

    Casting

    Your rope is flaked, and you have your coil, so look down the wall and spy the line of descent, identifying trees, bushes, ledges etc., spying out the best line to throw.

    Once you’ve picked a line, shout ‘Rope!’, wait five seconds, then throw the coil. An overhand throw will go the longest distance, but an underhand throw is more accurate, and often it’s best to cast the coils out underhand as far away from the rock as possible.

    The weight of the coil ‘leader’, plus the throwing force, creates the rope harpoon effect, drawing out the flaked ropes at your feet, which helps to further feed itself, until it snaps to the abseil-point.

    Again, think of a harpoon going into Jaws, and Jaws swimming away. Now imagine this scenario in terms of the flaked rope unravelling at your feet, and be mindful not to get ensnared by this unravelling rope (note: no animals were harmed in the writing of this book). 

    Now repeat the process with the second rope.
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Figure 195: Rescue coil.


 
    Is lazy faster?

    Reading this can make the process sound long-winded, especially as it has to be done for both ropes, but once mastered, it can be done very quickly, and usually, each climber throws a coil one after the other.

    And remember, any time spent in prep is rewarded by not having to sort out a mess of ropes stuck on the rocks below.

  

Alternatives.



    	Middle Way  

(Fig 192)



    This method allows the leader to keep hold of their rope ends, clipping them to their harness, and so is good for multi rap descent routes, rapping in the dark, or in stormy weather. 

    With this method, you attach your ropes to the abseil-point, then begin flaking, or snaking out the rope until you reach the middle mark.

    Hold this in your teeth, as this will form your throwing coils. Now find the end and clip this into your belay loop, and begin making a second flaked pile from this end (so that the middle mark is feeding out from the top).

    Once both halves are flaked, make a throwing coil with about ten loops of the rope. For this, I would recommend a rope bomb formed from a rescue coil. Now, when you cast the rope, it will only go about a third of its total length. Once you reach the bomb coils, unlock them and cast them down.
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Figure 192: Casting the middle of the rope using a rope bomb, while retaining both ends.



    Non-thrown Options

    Sometimes you don’t want to cast off your ropes, but keep them under control. This scenario would probably be because of high winds: where the rope might fly away sideways, or even upwards, or due to low angled or bushy terrain. Here are a number of options:

    
  	
   
    Holster Method

    With this method, you loop each rope into a 60 cm sling, ideally with the rope feeding from the top of the stack, with the loops not so long as to tangle with your feet, but not so short as to fall apart.

    Each loop is clipped off to either side of your harness, and you descend slowly, allowing the ropes to feed out through the slings on their own, or with some help from your spare hand.

    This method is especially useful when rappelling loose and dangerous ground, where you’re forced to clean debris off ledges, as it stops your ropes getting cut or damaged (I’ve also used this technique in very high winds, by simply stuffing the ropes into my open jacket).

  

    	Backpack Method

    Here you just use a rucksack or rope bag clipped to your belay loop, making sure you have stopper knots in the end.

  

    	Lap-coil Method

    The leader simply laps the ropes over their belay device/waist/loaded rope, as they would when stacking the rope on the belay. When doing this, keep the coils short, about knee length, as this will reduce tangles (and make any tangles easier to sort out).

  

    	Short Loop Method

    If you mark your rope’s quarter points (two broad rings for middle mark, single narrow ring for quarter marks), then you can simply clip the rope into a large HMS at each mark, leaving you with four 15-metre loops (so each one only hangs down by seven and a half metres).

    You can either clip loops into a karabiner with Clove-hitches, or tie them into a large karabiner with slip knots, so they can be untied one-handed.

  

    	Lowering Method

    In really stormy weather, when none of the above will work, it might be worth switching to lowering, but only if communication can somehow be maintained, as you need to be able to signal ‘stop’ and ‘start’. This method also means the leader is already on top-rope if they descend too far and need to climb back up.

  

    	Feeding the Leader

    This technique involves the second feeding rope to the leader as they descend, so the leader is not in control of their excess rope, with the second dropping the ends down once the leader is at the halfway mark.

    This technique has some advantages, as it can provide somewhat of a belay to the leader: if the rope is not let out, the leader cannot descend. It also keeps all the rope under some tension, until it’s dropped down.

    But the major drawback is that it generally interferes with the control of the rope, especially if using a back-up-hitch, the rope is constantly being pulled upwards.

    There is also the high chance of the dropped rope hanging up above the leader, or even pulling down rocks onto their head. So I’d get my head around this method, then forget about it

  


    	Weighted Lower

    One trick approach on windy descents is to clip a small climbing pack, typically a small 20-litre pack, not a mountaineering pack, and lower this down, clipped into the end of both ropes until the ropes are fully deployed.

    The weight of the pack must be light enough that you can still rappel the rope.

    This technique is a little faster and less prone to tangles than putting your ropes onto two slings but only works when the ground below is steep.

    

    

    
      The descent 

    
    Strangely, I’ve got very little to say about the actual rappel phase of rappelling, because if you’ve done everything right, nothing should be happening apart from a slow and steady descent to the next anchor. The only points worth noting, or reiterating are:

    
      	Know where you’re going or at least where you want to go, and don’t get yourself into trouble by going too far and missing the next rappel spot (don’t be greedy, you don’t have to use up all the rope).

      	Look both left and right for your next anchor, or places where anchors can be built. Remember that it’s better/faster to make short rappels off solid anchors, rather than long ones off bad anchors, or in places where the ropes will hang up.

      	Stay aware of where your end knots are and monitor your descender, its locker, and back-up-hitch, watching out for cross-loading, or a back-up-hitch that’s too long, and is butting up against the descender. Using an abseil lanyard makes this much easier.

      	Take it slow and steady, with no red neck heroics.

      	Take note of your surroundings, and retain situational awareness (basically, just don’t just switch off).

      	Sort out tangles and hang-ups as you reach them, and never rappel below a problem in the hope you can just pull it from below; very often you can’t, and just end up stuck in the bottom of a loop of rope.

      	Stay paranoid, stay safe.

    

    Once the leader has reached the ground or the next anchor, your next set of jobs begin.

        
ROPE END ADMIN


             

When the leader reaches the bottom of an abseil, you will often find the ropes tangled together, especially if your ropes are already prone to twisting, causing them to twist around each other and make a mess of tangled rope. If the leader does not sort out this mess, once their descender is removed, these twists will migrate up the ropes, sometimes all the way up to the anchor.

This isn’t necessarily a problem, because the second will remove these twists with their descender, but if these tangles and twists are still ignored, again, when the  second’s descender is removed the twists will migrate back up the ropes again, only this time, with no device to separate out the strands, they will remain there.

This can then lead to the UP strand wrapping around the PULL strand, acting like a giant friction-hitch, especially if the ropes are very furry, old, wet, already badly twisted and kinked. If you’re lucky, as you pull, the twists separate out, spinning out at your end, but sometimes they don’t, and the more you pull, the worse it gets, eventually cinching up your ropes.

To avoid this happening, the leader must get into the habit of always separating out the two ropes at the lower rap station, or on the ground, before the last person down takes off their device, as well as shaking out any twists. On a multi-pitch rap, this is done automatically by the act of feeding the PULL strand into the next anchor.

Hold your horses

When waiting for your turn to rappel, there is a tendency for the follower to pull on the rope, checking if the leader has come off it yet. For me, this is a novice thing to do, or represents a failure to establish a proper procedure when rappelling.

It’s annoying for the leader, as the rope gets pulled up when they’re trying to take off their descender or friction-hitch, and is also unnecessary as long as agreed-upon communications are used.

Instead, while waiting, you can attach your back-up-hitch onto the loaded rope and stand ready to attach your descender to the rope once the rope is free.

   The Pull-Test 


Unless you’re 100% sure the ropes will pull easily – say on bolted rap anchors – I would advise the leader (once at the next station and secured) carry out a pull test 

(Fig 196.5)

. This will be a one-metre pull of the PULL rope to check the rope is running correctly.

The pull-test should be the last thing the leader does, meaning after you’ve set up the anchor, sorted the ropes, and set up a LAPAR fail-safe.

The second should either understand this test is going to happen (make it part of your teams SOP), or be notified this is going to be carried out. If the second is unaware what’s going on, they might freak out, thinking the leader is about to leave them stranded. A bigger issue is if they grab the rope to stop it moving.

If the rope does not pull, perhaps due to too much friction or a poorly placed anchor, then the second can now do something to rectify the problem (add in a hard-link, extend the anchor etc.), and thereby allow you to test the ropes again.

This approach is invaluable on long committing rappels, as it allows issues to be dealt with while the second is still able to deal with them.

Other advantages of the pull-test include:


  	The pull-test can only be undertaken when the leader has removed both descender and back-up-hitch, meaning that a pull-test also communicates to the second that the leader is safe, and once tested, the rope is free. This is, therefore, an ideal communication by feel technique when it’s hard or impossible to communicate, by voice or sight.

  	When the ropes are reset back in place by the second, this confirms they have understood the ropes are free and  they can begin the descent. If the ropes are not reset, then do a second test until the second pays attention.

  	Re-establishes which rope is being pulled.

  	Requires the rope ends to be sorted.





If you’re employing a LAPAR protocol, then a mini pull onto the back-up or fail-safe should allow the second to remove this, then try again with a longer pull. This also means there is no chance of failing to remove the fail-safe.
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Figure 196.5: The pull test is one of the most important techniques a climber can adopt in descent.


 

   Pulling the ropes 


The act of pulling the ropes on a rappel is always a cliffhanger moment and can be either low stress, or high drama, depending on how much thought and skill you’ve applied.

On a nice bolted line down smooth slabs, pulling a rope is as difficult and stressful as pulling a bathroom’s light cord. You pull it and the rope comes down. Repeat.

But, if you’re on some big shattered alpine wall, with hanging and perched boulders and a roaring wind all around you, you have no room for error. In such a situation having a successful pull is vital, and can be a matter of life or death.

Here you must be on your A game. Any shortcut, any lapse of concentration, any sloppiness can lead to a real climbing nightmare and a factor 3 epic (the kind of epic you don’t ever want to think about, let alone brag about).

 Thread the anchor

On a multi-pitch rappel, before you begin, feed the PULL strand through the next anchor. This allows one person to pull the rope down, while the other pulls the rope through the anchor.

Try and match the speed of each climber so as to avoid rope piling

The end of the PULL rope can either be retained – clipped to the leader or belayer, allowed to snake down the next pitch, or collected ready to be thrown.

Also remember to retain the end of the UP rope until the last moment, as this will give you more flexibility in sorting out problems.

Position is everything

The less rope that touches the rock the lower the friction between your pulling hands and the abseil point through which the rope is moving; plus, the less chance of the rope snagging as it falls.

This means you should ideally stand as far away from the rock as possible when pulling. Yes, very often you have no choice, say you’re standing on a narrow ledge, or on a hanging belay, but even here, the smallest increase in rope vector can help sometimes.

Also, if you paid attention to what might snag as you came down: slots, chimneys, or bushes, with the latter being like rope magnets, you should have an idea where you might have problems.


Also, on your way down look out for old ropes, such as stuck ropes deep inside cracks. The classic example of this is on ‘Dream of Wild Turkeys’, at Red Rocks, which has just about the worst rope eating crack you’ll find.


Where you can see such problem spots, try and pull the ropes in such a way as to minimise going near them, perhaps being belayed on a rope end, and moving away to the side of the default fall line.

Also be wary of what’s at your feet, as boulders and rock crevasses can also eat ropes.
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Figure 196: Position is also everything. The further away you can get from the rock, the better. This both reduces friction spots (F) but also removes you and your partner from the drop zone if anything falls down. If your rope does hang-up then pulling away, rather than down, of often the best way to unstick it, rather than just pull it deeper into a crack or wedge it further between boulders.



 
Which rope are You pulling?

The first thing to make sure you’re doing is pulling the PULL rope. This should have been established by:


  	Verbally identifying it with your partner.

  	Clipping your lanyard locker into it to remind you.

  	Establishing a repeated pattern.

  	Employing a pull test.



If you cannot remember, then carrying out the pull-test should have reminded you. But if you fail to do this, you’re going to have to go through a trial by error.

If the rope pulls a little way, then stops, then the knot is probably being held by a notch or slot, easily identified by the rope pulling back into place. Remember, don’t overload a stuck rope initially, as you might simply be jamming it further into a crack.

If the rope will not move in either direction, you’ve probably got too much friction in the system, an issue that should have been identified in the test pull.

The Pull

So you’ve got the PULL strand, and you are ready to start pulling. Try and pull with slow and steady action, like you’re reeling in a very big fish on a thin line.

If everything is fine, you’ll soon see the abseil knot coming down as the end of the UP strand leaves the abseil point. Once you have the abseil knot, you’re more than halfway to success, as the abseil knot is often what hangs up.


As the weight of the rope that’s been pulled increase, the rope will pass through the abseil anchor more easily. Don’t rush it. Let the rope move by itself, as pulling too quickly can result in rope piling up, which can cause problems. The ideal is for the rope to fall in a direct line from the abseil point to the lower anchor, not as a tangled body of rope.

The drop flick 

If you’re pulling the rope down over terrain that is prone to hang-ups (some rock can be horrific, like trying to dribble a beach ball through a field full of barbed wire), you can try and master the drop flick. To do this you must have good timing. As the last few metres are passing through the abseil-point, you flick up a pulse of rope, which whips the rope out and away from the rock, so the rope drops clean. This tends to be harder to do the longer the pitch, but is a technique worth practising.

Micro line rope lower

Pulling down the end of your abseil ropes in high wind, or when in a confined or loose spot (deep within a chimney for example), can easily lead to the end of the rope becoming jammed or hung up.

One way to avoid this is to employ a micro lowering line (sub 2 mm, usually fishing line), attaching this to the end of the up strand and using it to lower down the end of the rope, rather than allowing it to drop.


Conclusion


This chapter should have set down a solid set of skills for the novice climber, and hopefully filled in some gaps for the more experienced climber, or at least given you some ideas to consider. For many climbers, you could stop reading here and you should now be armed with more than enough information to get down off any climb safely and without any problems, the money you paid for this book a sound investment (I hope). 

If you want to read on, be warned that the following two chapters are highly advanced, and require a high level of skill to understand, and an even higher level of experience to implement safely. So if there is anything in this chapter that you don’t understand, go back and try again to figure it out, practise, or email me, before you turn the page. 
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PHOTO CAPTION



A storm-battered Ian Parnell lowering off a very poor fixed peg in order to look around the corner: Lafaille, Petit Dru (A5+). The story behind this story is that I inserted the rope into my Wild Country SRC the wrong way round, resulting in the device refusing to lock off, meaning I had to wrap the rope around my arm (luckily Ian didn’t notice).

Photographer: Andy Kirkpatrick 
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"A dame that knows the ropes isn’t likely to get tied up."


Mae West


    


   


  


  
  
There are several reasons why you might wish to lower someone, or something, down a climb, a pitch, or even a mountain. Lowering is something we do every time we visit a climbing wall or sport crag, but is also a vital self-rescue technique.


The term ‘self-rescue’ is bandied around a lot, as if it’s some hard-to-master ninja skill set. In reality, it is more about having ‘how-to-avoid-being-rescued’ skills, the actual self-rescue part what you do when you’ve messed up.

In terms of avoiding trouble, knowing how to lower someone safely, from releasing a plaquette to passing a knot, are all vital rescue avoidance skills.

This is most noticeable in the area of sport climbing, where the simple act of lowering a climber often leads to avoidable accidents.

Self-rescue, from the minor: lowering a second who’s in trouble, or a novice who doesn’t know how to rappel, to the major: lowering the leader in apocalyptic weather conditions, is where your skills need to be on the ball. Yes, lowering someone – or something – may appear simple, but doing it safely isn’t simple at all.

Forces

Before we begin, one subject that often comes up when discussing lowering is what load a climber can safely hold before losing control. The answer to this has so many variables, such as rope used, the device, the weight of the load, and the strength of the belayer, meaning any answer given is pretty academic in a snowstorm, not practical, and only fit for forum fight clubs.

Not being a man of numbers, what I would say is that from practical experience, you must differentiate between a typical climbing load, which should be one climber (approx 100 kg with kit), and a rescue load, which would be two fully kitted out climbers, with packs and gear, which is typically viewed as 250 kg. Anything larger than this, like a truck, or U2’s light rig, falls outside of the boundaries of self-rescue.

And so, for a climbing load, any device will work, but it’s vital you employ the correct technique, understand your equipment and system’s limitations, and how to get the most performance out of them, and maybe add in a pair of leather gloves. Remember, it’s always best to remove friction when you have control, rather than try and add it when you don’t.

The lowering method I would always choose for a rescue load would be a Monster Munter, as this gives you the greatest degree of control (a typical belay device will allow you to control a load of 200 kg, a Munter slightly more, while a Monster Munter should be able to handle double that).

It’s also worth remembering that lowering methods can be used in sequence, such as the brake rope going from an indirect Munter-hitch on your harness, then up to a direct alpine-redirect belay device or vice versa.

As with any advanced technique (lowering a rescue load is advanced), you should not be messing with these forces with your fingers crossed, hoping it works out.

If in doubt, always employ a back-up (or multiple back-ups), a fail-safe and a catastrophe knot.


Y-hang lower

The most probable rescue load lower you will have to undertake is a Y-hang lower, which is a variation of a tandem abseil, only you need an extra climber to do the lowering.

Each climber can either connect themselves to a locker clipped into the rope via a sling or lanyard, attach a  rescue-spider, or simply tie a twin loop ‘rabbit ears’ Figure-Eight with 1-metre bights.

Iron laws

#1 Close the System

A common cause of accidents is the end of the rope passing through the belay device when lowering. This is easily safeguarded against by always creating a closed system, either by both climbers tying into the rope (even if one climber is not climbing) or by adding in a ‘dead -end’ knot, tied into the end of the free rope.

If you use a rope tarp, get into the habit of tying or clipping the free end into it. It only takes two seconds to Clove-hitch your rope into a karabiner.

When sport climbing, be aware that if a route is nearly half a rope length, say 28-metres, and you’re standing 2-metres out from the crag belaying from a 60-metre rope, or downhill a little taking photos, an unsecured rope end could easily whip through your hand, and then your device.

Remember that a fall from a pull-up bar in a doorway can break a spine and leave you in a wheelchair for life, so being dropped even a few metres is far from funny.

The same rule applies when lowering a person in a rescue - maintain a closed system. It is all too easy in the heat of the moment, when you’re focusing hard on knots, friction-hitches, and an injured partner, to forget you untied from the rope.

#2 Assumptions Kill

When lowering, or being lowered, always establish and maintain communication (take note of what’s discussed in the communication chapter of this book). If being lowered from a sport climb, for example, it’s not only important to use good verbal signals, but visual as well; if possible, look down to check the belayer is ready and not distracted, or worst of all, has taken you off belay (it happens).

If you’re climbing with someone you don’t know well, which can easily happen at a sport crag, remember a novice belayer might not understand the process of lowering-off. This can create the following type of scenario:


  	The leader reaches the chains, and shouts down: "I’m at the belay".

  	The novice belayer believes the leader is going to belay them up, so takes them off belay.

  	The leader sets up the rope to be lowered, leans back, and falls to the ground.



The way to avoid this is to always firmly establish how you are going to do things, and don’t just assume your belayer ‘gets it’, even if it means you sound like ‘Mr Safety’.

#3 Trust is Earned

If you don’t fully trust someone to lower you, then don’t let them lower you, and if you don’t trust yourself to lower someone else, then don’t. If in any doubt, self lower or rappel.

#4 Slow to a Stop

When lowering anyone, slow down, almost to a complete stop, when they’re within a metre of the ground, so as to allow them to land in control. Dropping even a little bit too fast can easily lead to a sprained ankle, or cause them to topple over, landing on their backside (a broken coccyx is not conducive to a solid long term climbing partnership). Once their feet touch the ground, stop lowering, but do not let go until they have signalled, they are safe.

        

   In-direct lowering


This is the worst way to lower someone, the load coming directly off your belay loop, meaning you are putting yourself between the load and the anchor.

With a well set up belay, you may be able to just offset your body from the forces being applied, but often you’ll feel like you’re riding the system, fighting it, but not controlling it. If you’ve got a strong set of legs, you might have to take all the weight yourself, making you a meat anchor of sorts.

Worst of all, your ability to move is very limited in this scenario, and you will be fixed in place once the weight comes onto you, meaning your ability to adapt - such as add in more pieces to a belay, pass a knot, add more friction - will be very limited.

If you do find yourself trapped in this way, and your second cannot help you by taking their weight off the rope, you can try and escape by setting up a direct lower via a Munter, then allow that to take the load, then escape from your belay device (you will need to use a friction-hitch to retrieve your belay device before you can continue lowering).

   Redirect lowering



Lowering via a redirect, such as a quick-draw or a locker, attached to a higher anchor, the shelf, or master-point, is much better than an in-direct lower, but still not ideal. 

This method can be problematic if there is a big weight difference between the belayer and the climber who is being lowered, potentially sucking the lighter climber up into the lowering-point. As with the in-direct method, you can often feel as if you’re fighting the system with a redirect, and have less control than you’d like, or an inability to easily adjust your system.

  Direct Lowering  

(Fig 197)





This is the preferred method of lowering, lowering directly from the master-point, abseil-point, or directly off a solid anchor. This allows the climber total control over the ropes and allows them to react and adapt to problems easily, such as passing a knot, adding in friction, or tying off the ropes.

The biggest factor in how you set up a direct lower, is if it’s set on the fly, i.e., you’re reacting to a situation, such as a partner who has fallen into space, or if you know you’re going to lower someone, and are setting up the ideal system. When practising, I’d advise you to work through both scenarios.

  Lowering devices





  	Tube Belay Device 
    A tube device requires the brake rope to be loaded in opposition to the live (loaded) rope in order to apply a braking force, or lock, so a direct lower only works if you can redirect the brake rope through a point slightly higher than the device, anything from one centimetre to one metre.

    This is done via a redirect karabiner, or the device’s own locker (alpine redirect). When doing this, pay close attention to avoid adding twists into the system by setting the redirect in an unnatural position. Just allow the rope to go about its business, without too much undue stress.

    One way to reduce this problem is to extend the belay device a little lower, either with a spacer locker, or a sling or use a smaller non-locking karabiner as a redirect clipped beside the device’s locker.

    If attempting to set up an alpine redirect, named due to the general lack of extra karabiners on an alpine climb, you must be aware that you are opening up the belay device’s locker, and so should tie a fail-safe in the ropes and clip this into the anchor first. 

    Counter-intuitively, if the climber is loading the device, it’s probably safer to open, as the ropes are fixed in place, but it’s here that you will discover the quality of your locker, as a poor HMS karabiner will probably not open while loaded (of course that may also be a good point).
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Figure 197: rect. The smaller the redirect karabiner, the more acute angle, the greater the control.
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Figure 198: Alpine redirect. This can be set-up quickly on the fly, but remember, you are opening the devices locker, so it’s best to employ standard redirect if possible.
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Figure 199: Redirect from a second anchor point.
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Figure 200: Extending the lowering device + friction-hitch back-up.
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Figure 201: Munter redirect + friction-hitch.


 


  	ABBD  

(Fig 202)

    An ABBD makes a very good lowering device, and although an experienced user can lower straight from the device, it’s best to lower via a redirect karabiner (the Petzl Freino is ideal for this).
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Figure 202: ABBD redirect.
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Figure 203: ABBD alpine redirect.
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Figure 204: ABBD with redirect from second anchor point.


 

	
  Munter-hitch

    The Munter is an ideal lowering knot as the brake and live rope should ideally be parallel, so it’s much easier to control from below the lowering-point, compared to a belay device. To reduce twisting, make sure you keep the two strands inline and do not use any form of redirect. It is also very easy to pass an abseil knot through a loaded Munter (use an OOB to join the ropes), which can be a literal lifesaver.

    If lowering via double or twin ropes, either form one double loop or run through two separate HMS krabs. I would also advise learning the Zuper Munter, as this allows the user to easily increase the friction on the fly. The downside of this method is that even when done perfectly, it will introduce twists to the ropes, so I would advise learning and using the following method.

    

    	
    Super-Munter

    The best things about the Super-Munter are that it allows complete control, even when holding very high loads (say two climbers being lowered on one rope), and allows knots to be passed easily. Plus, its double Munter nature, means one Munter creates a twisting action, while the other removes it.

    
    

    	
        Passing knots  

(Fig 205)



             

    In a rescue situation, you may have to lower someone, or something, down multiple rope lengths, passing each knot in turn, meaning this is a vital self-rescue skill.

    There are several ways to pass a knot, some far too overly-complicated to be used in extremis, some just outdated. Instead, I’m going to cover the two main methods I’ve used, with the Super-Munter method one of the best self-rescue techniques you can master:

    releasable Friction-hitch  206

    I will start with this method, as it’s the easiest method to employ when lowering with a belay device (you often don’t have a choice).

  



For this technique, you will need a cordelette or 6 mm rescue cord to construct some form a releasable friction-hitch, a friction-hitch that is clipped to the master-point via a Munter-Mule-Overhand (MMO). If you have no cord then a 120 cm sling with work, or even a section of your free rope (matched to a friction-hitch-cord in order to avoid the rope slipping).

It’s vital when setting your load strand that you have enough free cord to allow the rope to be fully lowered out, taking out the slack in the system as you do so. What you must avoid is passing the knot through your device, only for it to jam on a non-releasable hitch, which is why the hitch is releasable. In the following example, I’ll use a cordelette method.


	When the knot is about a metre from your belay device, tie a VT-hitch around the loaded rope using the middle of your cordelette, giving you a VT with two strands coming off it 2 or 3-metres long. If you cannot tie a VT, then a Klemheist or autoblock will work, as will an MMO with a 120 cm sling).

	Use these tails to create a releasable cord (pig-hitch works best, but MMO or Mariners will also work). This will hold the loaded (live) rope while the knot is passed. Make sure you have the maximum amount of cordelette held in reserve for lowering out.

	Allow the knot to get within 30 cm of your device, then allow the VT to lock, and the load strand to hold the loaded rope.

	Before you remove the device and pass the knot, you must create a fail-safe in case the hitch fails, so tie the rope into the anchor with an MMO, 1-metre down the rope, and clip this into the anchor. This way, if you forget you tied a fail-safe, you can still release it if loaded (unlike a Clove-hitch or Figure-Eight).

	Remove the belay device and re-attach it past the knot.

	You will now have some slack between the knot and the VT.

	Apply pressure on the VT-hitch, allowing the rope to slip through slowly, taking out the slack, until all the load is back on the device. If the knot jams in the hitch, then release the hitch.

	Remove the fail-safe.

	Remove the load strand and lower.
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Figure 205: Passing a knot via a load release hitch with integral VT-hitch. The load release hitch used can be a docking cord, or MMO, or Mariners-hitch, with a Klemheist used instead of the VT (if you can’t remember how to tie it). The use of this style of load release hitch allows the live rope to be released from either end. The fail-safe can be a catastrophe knot, or a fixed knot clipped
 into the belay, but I would advise using an MMO, as this can be released even if you forget it’s been tied.
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Figure 205.02
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Figure 205.3


 




Munter and Super-Munter  

(Fig 206)



This is by far the easiest method of lowering past a knot, and I consider this one of the most valuable ‘shit hits the fan’ techniques any climber could learn (if Simon Yates and Joe Simpson had known this technique, they’d never have been Touching the Void).

This method does not require anything but a large HMS karabiner. When the knot reaches the Munter or Super-Munter, just allow it to slowly pass through and around the knot. Just before it passes all the way through, it will generally hang-up on the Munter’s cross strand, dragging this loop down as the knot is lowered. If you allow this to continue, the Munter will continue to be drawn out, until it pops shut, which is not ideal. To avoid this, as soon as you can see space opening up within the Munter, simply poke the tails of the OOB through and then yank them from the other side, which will release the hang-up. NEVER insert a finger into the knot to nudge the OOB, because if it pops, it will take off your finger.

Joining knot

The best knot to join two ropes if you wish to pass knots is the OOB or Flemish bend. If you wish to pass a knot through a Munter, make sure the tails on the OOB are at least 30 cm, to allow them to be inserted into the Munter.
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Figure 206: Munter knot pass, one of the most useful rescue tricks a climber can have in their skill set. The main thing to remember is never to insert your fingers into the Munter when the OOB snags as it leaves the Munter. As soon as you have enough space in the Munter, just poke the rope ends through, then pull them through from the other side. If this isn’t possible, you can ‘pop’ the Munter
 closed by striking the hang-up loop with a karabiner. With this method, it’s possible to lower someone on two, three, or twenty ropes (I’ve used this method to carry out a single 400-metre lower).



        Plaquette Lower

             


The plaquette gets its own section here, due to its widespread use in belay-assist mode, but more importantly the subtlety and risks involved in switching from belaying to lowering.

All climbers using a plaquette or hybrid belay device should practise lowering while in belay-assist-mode at least once before they use it for real, as failure to understand how to use it can lead to dangerous situations, including a) a climber hanging in space who cannot be lowered or raised, or b) the dropping of a climber in the process of trying to rectify a).
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Figure 207: Plaquette nomenclature.


 



Iron laws

These are two laws that should be followed by anyone who is unsure if it’s safe to break them, as such climbers are also more likely to be unsure how to lower someone from a plaquette safely as well.

#1 Back-up

Attach a friction-hitch from your belay loop to the brake rope before attempting to modify the function of your plaquette. It is also a very good safeguard when switching from belay-assist to self-controlled belaying, but always test the hitch is working first.

#2 Catastrophe Knot

Tie a catastrophe knot several metres down the brake rope, as this should jam into the back-up-hitch or plaquette if you make a mistake. Alternatively, tie the rope directly into the belay using an MMO. Either of these can be untied when no longer needed.


Ratchet Micro Lower  

(Fig 208)



By ratcheting the blocking locker, you can allow a small amount of rope to pass through with each cycle. This is enough to take the tension off the rope or allow the load to be lowered onto a friction-hitch.
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Figure 208: Ratchet method is an excellent way to allow small increments of rope to pay out and can be used safely without a need to employ a back-up-hitch or fail-safe (if in doubt, use a back-up).


 
Textbook Release  

(Fig 209)



This is the textbook approach and one in which the belayer must lever the plaquette in order to change the angle of the device, so as to change the load on the blocking locker.

Method


	Tie a catastrophe knot in the brake rope a few metres down from the device.

	Attach a back-up-hitch to your harness.

	Clip a karabiner above the device to act as a redirect, either into an anchor point, shelf, or - if setting out to lower someone but you want to switch back to plaquette mode - by adding in a spacer locker.

	Run your brake rope through the redirect.

	Lark’s foot a load strand (sling or cordelette) to the plaquette’s release hole.

	Run the load strand through a redirect and stepping high, clip this into your belay loop.

	Holding onto the brake rope, weight the load strand. The plate will be lifted, and you will begin to gain control over the rope and allow slack through the device.

	To lock the plate again, or return to belay mode, simply unweight the load strand (make sure the blocking locker has not shifted).
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Figure 209: Textbook plaquette lower method. The lifting sling is used to level the plaquette, so as to disengage the plaquette’s blocking locker. To release and switch back to assisted belay mode, simply take your weight off the lifting sling.


 
  
FIXED Assisted Load strand DIRECT 

(Fig 210)



This is a slightly less involved method of lowering someone but does require the climber to take their weight off the rope briefly.

Method


	Attach a back-up-hitch and catastrophe knot.

	Clip a karabiner next to the plaquette’s locker. This must be of equal size or less; otherwise it will fail to work properly.

	Get the climber to take their weight off the rope.

	Clip the live rope into the new lowering karabiner.

	Have the climber re-weight the rope.

	The live rope will now be lifted very slightly, allowing the climber to be lowered. Note that the device is no longer able to belay-assist, and is fully in your control.

	Remove the catastrophe knot and lower.
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Figure 210: Fixed Assisted LSD (Load Strand Direct). By simply adding in an LSD krab (this can be a locker or non-locker), and clipping the live rope into it (once the belayed climber has taken their weight off the rope), you can break the belay-assist, and so can lower someone smoothly. Note, breaking the belay-assist introduces the risk that a belayer may forget they no longer have belay-assist
 and lead to the climber being dropped.


 
Although effective, one danger with this technique is that, unlike the other methods here, the belay-assist will be totally disengaged, so always use a back-up-hitch, just in case you forget (easily done when the device is still orientated in plaquette mode).

Reversible Unassisted LSD  

(Fig 211)



This technique can be used in place of the textbook method, as it’s a little bit faster, and it doesn’t require the threading of the plate’s release hole.

Method


	Tie a catastrophe knot in the brake rope a few metres down from the device.

	Attach a back-up-hitch to your harness.

	Pass a sling or cord through a high redirect, and clip a karabiner from this into the loaded live rope to form a load strand.

	Clip the other end of the load strand into your harness and begin to load the strand.

	The load strand karabiner will now pull the live rope, causing the blocking locker to release.

	Lower away.
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Figure 211: Reversible Unassisted LSD. By applying a load strand onto the live rope where it enters the plaquette, you can break the belay-assist. This technique is a little easier to set-up on the fly, compared to the textbook method, meaning it’s a good real-world option, when darkness, thick gloves, the lack of a suitable sling, can make threading the release hole on a plaquette impossible.



 
The advantage of this method, over the previous method, is that taking your weight off the sling returns the assisted belay, and also allows a great level of control.


ASSISTED Munter method  

(Fig 212)



This method is perhaps the simplest method for a lot of climbers, as it’s basically a simple switch method, going from an assisted belay plaquette mode to a Munter-hitch, or a second belay device and redirect (if you’re using a magic plate like a Kong Gi-Gi you will generally also carry a tube device).

All this requires is for you to set up your Munter-hitch (or Super-Munter), ask your second to unweight the rope, then remove the plaquette blocking locker, and you’re instantly switched to the Munter.

Switching to a Munter has the benefit of allowing the second to be both lowered, or belayed, and you can quickly switch back into plaquette mode as long as the rope is unweighted.

This method is ideal when belaying two seconds, when one wishes to be lowered, but the other one does not. Here I’d insert a secondary blocking locker onto the rope of the climber who wishes to climb, so they remain on assisted belay, then remove the primary locker, and lower the other climber from the Munter.
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Figure 212: Assisted Munter method. This is perhaps the easiest method to employ, as it requires no real technique to remember. Simply set-up a Munter (or Super-Munter), and remove the plaquette’s blocking locker. If you have a second tube belay device, you can also simply switch to a redirect lower.


 

Unassisted Munter Method  

(Fig 213)



If you cannot get your partner’s weight off the rope, in order to remove the plaquette’s blocking locker, you will need to use a PMMO (using a 120 cm sling, cordelette or rescue cord) to take the weight of the climber while a switch is made.

Method


	Attach a back-up-hitch and clip it to your belay loop.

	Prep the Munter as with an assisted method, you may want to set it as an MMO, so your hands are free.

	Attach a load release sling or cord (friction-hitch with a 120 cm sling or cordelette tied off with an MMO), to the loaded rope.

	Lower out slack by using the ratchet method until the load release sling is holding the load.

	Remove the blocking locker and lower the climber.



This method can also be applied by a strong climber, simply by pulling up on the loaded rope, or holding the loaded rope and ratcheting the karabiner a few times until they can whip out the locker.
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Figure 213: Unassisted Munter method. This method could be used if you have a climber who is hanging in space and relies on the ratchet function of the plaquette’s blocking locker. The load release strand can be an MMO, pig-hitch, or Mariners-hitch and can either have an integral friction-hitch (VT or Klemheist if you want to be able to release without unlocking the sling), or be clipped into
 a separate hitch-cord.
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Figure 213.2
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Figure 213.3
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Figure 213.4



        Bolted Lower-offs

             


These are a big part of climbing, both on single pitch sport routes, as well as on many mixed/trad routes, allowing the leader to be quickly lowered back to the deck, and so speeding up the climbing. Although the idea of lowering off two chunky glue-ins sounds like the safest thing in the world, in reality, simplicity, the illusion of safety, a friendly crag, bolts everywhere, can often create accidents.

Lower-off Methods

When you reach a double bolt belay, you should first clip a final quickdraw into one of the bolts and clip your climbing rope into this, allowing you to rest on the rope if need be, and safeguard you in case you get too pumped trying to carry out the next step.

Now take a second dedicated quickdraw - ideally a longer 30 cm draw - or two short draws clipped to form a longer draw - and use this to create a connector from the second bolt to your belay loop, allowing you to rest without the help of your belayer now, and free up your hands. Some climbers will employ an adjustable lanyard, rope cows-tail, or a sling lark’s footed into their belay loop here, instead of the quick-draw connector, or carry a long lock-draw (with lockers on both ends), but any method is safe, as you always remain on belay.

Unless you’re lucky enough to have cold shuts or pig tail anchors that can simply be clipped, you now have two lower-off options.

Bight Method  

(Fig 214)



This method works when you have a lowering-point that is large enough to accept a bight of rope, such as a rap-ring or glue in staples.


	Pass a bight of rope through the lower-off.

	Tie a knot in the bight and clip this into your belay loop with a locker.

	Untie the rope from your harness, pulling the tail through.

	Remove your last quickdraw.

	Look down at your belayer and shout "belay on?".

	When the belayer replies "belay on!", check your weight is being held, then unclip your connector, and lower down.
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Figure 214: Bight threading method. Clip last quickdraw and connector into the two belay bolts.
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Figure 214.2: Pass a bight of climbing rope through the lowering-point, tie a Figure-Eight and clip this into your belay loop with a locker.


 




[image: image cap]


Figure 214.3: Untie from the climbing rope, and pull the end of the rope through the lowering-point.
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Figure 214.4: Remove the last draw, and check your ropes, then look down and shout "belay on?". When you hear "belay on!", check your ropes one final time, then remove the connector and lower.


 

Tail Method  

(Fig 215)



If the lowering-point is too small or narrow to accept a bight of rope, you must untie and pass the tail through the lowering-point.


	Pull up a few metres of slack through your last quickdraw, tie a Figure-Eight, and clip this into your belay loop with a locker. This will both secure you during the next step, and stop you dropping your rope.

	Untie and feed the tail through the lower-off.

	Tie back into the rope.

	Unclip and untie the Figure-Eight.

	Remove your last quick-draw.

	Look down at your belayer and shout "belay on?".

	When the belayer replies "belay on!", check your weight is being held, unclip your connector and lower down.
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Figure 215: The tail threading method. Clip quickdraw and connector into the belay.


 




[image: image cap]


Figure 215.2: Pull up a few metres of slack. Tie a Figure-Eight into the climbing rope after it has passed through the last draw and clip this into your belay loop with a locker.
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Figure 215.3: Untie your rope and pass the tail through the lowering-point and tie back in, or tie a Figure-Eight and clip this into your harness with a locker.
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Figure 215.4: Follow 4 and 5 above.



        Self-Lowering  

(Fig 216)



             



If you’re using an ABBD and only have to be lowered less than half a rope length, you can use self-lowering as an alternative to being lowered.

This technique is a good to use if you’re not confident in a partner’s ability to lower you, and is a method that’s a little easier to set up than simply rappelling from the anchor, especially if you only have an ABBD.


	Thread your rope through the lowering-point via one of the methods above, so that you’re ready to unclip from your lanyard.

	Pull up the end of the rope and clip this to your harness with a Figure-Eight. This will safeguard you from lowering off the end of your rope.

	Attach your ABBD to the rope before it enters the lowering-point, so as to form a closed loop that captures the lowering-point.

	Pull yourself tight onto this loop to test the ABBD is locking.

	Remove the lanyard and begin lowering yourself.

	Untie your Figure-Eight knot and pull down the rope.



If you use a back-up-hitch below the ABBD, you can safeguard yourself against putting on your device the wrong way round.
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Figure 216: Self-lowering. Clip last quickdraw and connector draw into the two belay bolts.
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Figure 216.2: Follow the bight or tail method for threading the anchor (here the tail method is being used).
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Figure 216.3: Once threaded, attach your ABBD (or belay device), to the rope below the last quickdraw. At this point, you should also secure the free end of the rope (pull it up and clip into it, or have someone tie a knot in the end).
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Figure 216.4: Remove the last draw, then pull yourself tight to the rope loop you have formed, to check your ABBD is on correctly (it would be easy to put it on the wrong way round). Once you’re happy, remove the connector and slowly lower yourself down.


 

Back-up-hitch Lower

This is a form of back-up to a lower, where you put a back-up-hitch on the rope, but keep it loose as you descend. This method is good if you don’t fully trust your belayer, and can be a good safeguard in case they drop you, or the rope passes through their device.

        Backing-off

             



Climb long enough, and you will find yourself halfway up some horror show of a pitch, unable to carry on, wanting to back off.

How you do this and how much gear you leave behind depends on multiple factors. Sometimes you can get out of this predicament with only the loss of a nut or maybe a karabiner, while sometimes it might feel like you’ve traded your entire rack for your life. It’s not uncommon to come across costly bail anchors, with cams, nuts and cordelettes, left behind by climbers (it’s good practice to try and return bail anchors, rather than keep them, as being safe should be rewarded, not punished). 

Here I’ll run through a series of scenarios, ranging from ‘no big deal’, to ‘I think I might die here’.

The Easy back-off


	Situation: You’re less than halfway up a pitch, and you want to come down.

	Solution 1: You place some gear, lower off, your mate climbs it, and gets all the gear on her way down.

	Solution 2: You down-climb, taking out the gear as you go.

	Solution 3: You lower off without removing any protection, pull your ropes, then rap down from above, or leave all your gear, and hope someone gets it for you.

	Solution 4: You make an anchor and lower off this, taking out the rest of your protection as you go down.



The tricky back-off


	Situation: You’re more than halfway up the pitch.

	Solution 1: Down-climb, taking out the gear as you go.

	Solution 2: Make a belay and hope your partner can continue the pitch to the top.

	Solution 3: Create a rappel anchor and rappel down (if you have two ropes), removing all your other gear.

	Solution 4: Carry out a multi-stage lower-off.




Multi-stage lower-off

This technique allows you to be safeguarded by the protection below and works well when using a single rope.

Method


  	Build a solid lower-off anchor and lower from this, removing protection as you go down.

  	Before you run out of rope, build a second lower-off.

  	Clip into the new lower off so you can take your weight off the rope.

  	Tie a Figure-Eight into the rope as it passes through the lower-off, and clip this into your belay loop.

  	Untie from the end of the rope and pull this down from the top anchor (you are still on belay, and are connected to the new anchor).

  	Lower off this, removing the rest of the gear.



Retreating back-up

When being lowered off a dubious anchor, the more protection you remove, the greater the risk of hitting the ground if the anchor fails. One way to reduce this risk is to attach a back-up-hitch onto the UP lowering strand.

If  the anchor fails, the back-up-hitch may catch you as you fall, the lowering rope becoming a belay rope.

Lowering-Belay

This is a canny technique I’ve used several times when using double ropes. Basically, lower the climber on rope  passed through a high anchor piece, while taking in on the second rope at the same time, so lowering and belaying at the same time.

The climber removes the lower protection as they reach it, but are still protected by the next piece.

Once the lowering rope has run out, pull this down and clip this through a new lower-off anchor, and continue down being lowered and belayed.


Conclusion

Lowering off might seem like the easiest thing in the world, and it is, but that’s why it’s so dangerous. Of all the descent techniques in this book, lowering is the prime candidate for the ‘Oh fuck!’ accident, that moment the end of the lowering rope passes through your hand, or you realise you’re not tied in to the correct rope, or your crappy bail nut rips. 
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PHOTO CAPTION



Tormod Granheim manhandling some very heavy bags down the Trollvegen, follow- ing the first winter ascent of Suser gjennom Harryland (VI 5.10b A3, 650m). This descent took two days and required pretty much every trick in the book.

Photographer: Andy Kirkpatrick 









Advanced


   




"One cannot stumble on an idea unless one is running."


Vladimir Zworykin


    


 
  
                           
                
                
               

  
  


  
  
Experience is often measured by the number of tools a climber has in their problem-solving toolbox, the tricks and techniques - big and small - that allow you to achieve your goals, and keep you and your partners safe. Many of these tools will remain unused for an entire climbing life, while others are very sharp, and must be used with care. This chapter is about those tools, the things you may never need in anger, but which - when you do - you’ll be glad you have.



   Blocking 



Also sometimes called Reepschnur technique, blocking allows the fixing of one rope of a two rope system, the ‘blocked’ rope being dedicated for descending, with the second rope used only as a PULL line to retrieve both ropes.

Blocking can be used with climbing ropes and small diameter rap and micro retrieval cords, one, or two (tied) ropes, as well as ropes that have been knotted (damaged ropes that are cut or tied).

This was always an important technique, an escape trick used by alpinists with a chopped rope, but is now in common use, primarily to carry out retrievable abseils using an assisted belay braking device (ABBD), such as the GriGri, which can only be used as a descender on a single strand of rope.

Basic Principle  

(Fig 217)



The RAPPEL rope is blocked from passing through the abseil-point by way of a blocking element; a knot (soft block) or karabiner (hard block).

In some cases, this blocking element will be the only thing holding the weight of the climber, but most climbers integrate some form of fail-safe into the system in case the blocking element fails (pulls through the abseil-point).

It is worth remembering that all the weight of the climber is born by a single strand of rope, and the blocking element, so the load on these elements is double what it would be when rapping on two ropes.

This point is critical with a heavily loaded blocking knot, perhaps one that’s sloppily tied, as it’s much easier than you’d imagine for a knot to deform and creep through a narrow aperture like a rap ring or rapid-link.

Once the climbers have rappelled, they use the PULL rope to pull down the RAPPEL rope.
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Figure 217: A rapid link used to create a blocking anchor against an Offset Overhand Bend (the knot must be large enough for you to be 100% certain it will not pass through) (left), and a blocking anchor set against a re-threaded Figure-Eight with a fail-safe (right).


 
IS Blocking a viable technique?

The widespread use of one rope belay devices means that blocking has become a well-established technique, but anyone using it has to understand its flaws, limitations and inherent dangers.

Ironically, risks with blocking can also occur when introducing redundancy, where a karabiner or secondary fail-safe knot increases the risk of hang-ups when pulling the rope. Always note that hang-ups are less likely on steep routes or well established lines with clean descents.

For me, the real value of blocking has been in dealing with damaged ropes, and so it’s a technique that should be in every climber’s tool kit.

Blocking Dangers

One of the biggest dangers is attaching your device to the PULL line by accident, due to tiredness, confusion or inexperience.

Here are some ways to avoid this scenario:


  	Test-load the RAPPEL rope before unclipping from the belay. If it moves, it’s the wrong rope!

  	Tie an Overhand in the PULL rope and clip this into the anchor for the leader. This knot is then untied easily (it remains unweighted) by the last climber.

  	Once safe at the bottom anchor, the leader sets a LAPAR fail-safe, locking both ropes.

  	When climbing with a novice, consider attaching their descender for them to the RAPPEL rope.

  	Attach your back-up-hitch to both strands of rope (PULL and RAPPEL) unless you’re dealing with a knotted or damaged strand.

  	Use a ‘buddy lock’.

  	You can tie a Stone knot for all but the last person down, so both ropes are fixed.



Soft Block

A soft block is created by having the ropes pass through a small diameter abseil-point, one small enough so that it is impossible for the abseil knot to pass through. It is ‘soft’ due to the knot being the blocking element, not a hard-link, like a karabiner.

The abseil-point should be small enough to only accept the tip of your little finger, such as a small or medium-sized rapid-link (5 mm), or a small loop tied into your abseil cord (any loop will deform under load and become narrow anyway).

For larger abseil-points such as a rap ring, karabiner, or full size 7 mm rapid link, combined with thin ropes (≤ 8 mm), you need to create a hard block instead, one that can be 100% trusted, or employ a fail-safe.

Method


  	Take the rope you wish to rappel on (this will be your RAPPEL rope), usually the thickest rope (easiest to control), and pass this through the abseil-point, and tie it to the PULL rope with an abseil knot, leaving 30 cm tails. The tail length is important as the entire load is directed into one strand of rope, meaning if a knot is loose, sloppy, and the tails are too short, the knot could fail.

  	Pull the abseil knot tight to the abseil-point and triple check there is no way it can pass through the abseil-point, as this will cause the whole system to fail, leading to certain death.

  	Descend on the RAPPEL rope and use the PULL strand to retrieve both ropes.




Soft Block fail-safe

This is a way to create a fail-safe against the deadly scenario in which your knot pulls through the abseil-point, turning the RAPPEL rope into the PULL rope!

If the blocking element does pull through the abseil-point, then the fail-safe will save your life, but it will probably be impossible to pull either rope and so you will have to ascend both ropes in order to reset your set up. If you can only ascend a single rope, ascend either the PULL or RAPPEL rope, but make sure the other rope is connected to the lower belay or your partner.

I will list several fail-safe methods here, beginning with my go to blocking technique.


  	
    Overhand Integral Fail-safe  

(Fig 218)



    This is an excellent fail-safe, as you’re employing the abseil knot to create the fail-safe, meaning the secondary knot is separate from the rope strands (it’s an extension of the knot). This probably reduces the chances of a hang-up or snag by 50% (one knot rather than two). To tie, simply tie an Offset Overhand Bend with 50 cm tails, or a single Fisherman’s knot (more compact), then tie a second ‘backed-up’ Overhand 10 cm from the first knot, creating a space to clip in a fail-safe locker.
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Figure 218: Overhand Integral fail-safe. This method is easy to tie in any conditions, just two Overhands and a locker, and all the knots are low profile (keep the clip point small, so the secondary Overhand is not free to jam as the rope is pulled. This is my go-to blocking knot.


 

  	
    Alpine Butterfly/Overhand  

(Fig 219)



    This is a better technique, the knot tied into the PULL strand and a locker clipped from this to the RAPPEL strand. Although perhaps the most common method, I feel the following method is even better.
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Figure 219: Overhand knot used as fail-safe, but a Figure-Eight or Alpine Butterfly could also be used in the same way. This is also a very common set up. Both set ups are very safe and easy to use but perhaps create unnecessary ‘stuff’ to catch and get stuck, when simpler methods can be used.


 

  	
    Clove-hitched karabiner  

(Fig 220)



    You will often see this method referenced, with a locker Clove-hitched into the PULL strand and clipped into the RAPPEL rope. The danger with this method is that a karabiner can easily escape the Clove-hitch unless it’s a locker.
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Figure 220: Clove-hitched locking karabiner (note that the locking karabiner is clipped into the ABSEIL rope), a very common fail-safe method. Always use a locking karabiner.


 

  	
    Integral Rethread Fail-safe  

(Fig 221)



    This method requires one strand of the Offset Overhand knot to have a longer tail, about 50-60 cm long. This passes around the RAPPEL rope and is then rethreaded back around through the Overhand knot, either by reversing direction or taking a second lap through the knot.
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Figure 221: Integral rethread fail-safe. This is probably the smallest and most compact fail-safe and requires no karabiners, which further reduce the chances of hang-ups or problems. The downside is that it requires a little more care when tying compared to the above method.


 

  	
    Integral Fisherman’s Fail-safe  

(Fig 222)



    This is a fail-safe that does away with a locker, and so has one less element to jam when being pulled. Leave one rope with a 50 cm tail, then pass this around the RAPPEL rope and tie together with the other tail with a single or Double Fisherman’s.
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Figure 222: Integral Double Fisherman fail-safe. This is a variation on the integral Overhand method but is more resistant to coming loosening, but at the expense of being more nut like.


 

  	
    Retrieval Cord  

(Fig 223)



    This method does not connect the ropes directly via a knot but links the PULL rope via a locker or by tying the PULL rope into the RAPPEL rap line via a knot. This is a technique generally used when carrying a rap line (aka haul line, zip line, tag line), rather than rappelling on both strands, although there is nothing to stop you rapping on both, and using the blocking component to eliminate slippage between the ropes.
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Figure 223: Retrieval cord. As you can see, the small-diameter retrieval cord (or rap rope), can be tied into the knot with a knot, or clipped via a karabiner. You can also simply tie the retrieval cord into the main knot as it’s tied, for example, just threading it through the Figure-Eight or Overhand on a bite before tightening it down. The pull-line can also be integrated into most other blocking
 techniques covered here, but please pay attention to the size of the blocking knot, if swapping out a thicker strand for a smaller strand.


 

Hard Block 

(Fig 224)



If you have a larger abseil-point which might not block the passage of a knot, then you need to add a larger blocking element.

This is usually a karabiner tied above the abseil knot of the PULL rope. The spine of the karabiner (or the broad end of a HMS locker) can be tied either via a clove-hitch or triple clove-hitch.

As with all knots, lock the Clove-hitch down nice and tight so that the karabiner will not spin, and always give it a weight test to check a Munter-hitch hasn’t been tied by accident (I’ve seen this happen several times).

The use of a Triple Clove-hitch (a Clove-hitch with one extra twist) creates a larger knot and makes it much harder for the karabiner’s spine to jump the knot, or twist out of place.

Although not necessary in all situations, you can also clip your locker into the RAPPEL strand as a further safeguard if you’re not 100% sure the karabiner cannot pass through the abseil-point.
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Figure 224: Hard block using a locking karabiner (do not use non-locking karabiners) Clove-hitched to the rope above the knot (left) and the same (right) but using a more stable triple Clove-hitch.


 
Buddy Block  

(Fig 225)



This is a good method if you’re climbing with a mix of devices, with one climber able to rap on two ropes, while the other can only use one rope. The easiest method is to just set up a plaquette. Alternatively, if you have a fixed abseil point (a rap ring or rapid link), you can attach your belay device to the rope, then twist the device - thereby twisting the rope between the hard-link and the device - and clip the device into the hard-link with the locker. Once the rope is free, just unclip the device from the hard-link and rappel.
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Figure 225: Buddy block using a belay device and back-up.


 
Alternatives to blocking

If using an ABBD but you don’t want to use a blocking approach, alternatives include a tandem or counter-balance rappel, self-lowering (if you have enough rope), or just sharing a tube belay device and pull it up after the leader has descended.

Personally, when I use an ABBD, typically a Petzl GriGri, I always carry a secondary belay device for rappelling and as a back-up.

   Ghosting 

(Fig 226)





This is a technique primarily designed to ‘leave no trace’, but which also has the added benefit of allowing large fixed anchors, such as boulders and trees, to be used without needing to pull the UP strand completely around them (which is often impossible), so could be viewed as an almost frictionless abseil pull method. This also means that abseil-points can be set back from an edge, around the side of a ledge, or in the back of slots and caves.

In this section, the ropes will continue to be labelled as the RAPPEL strand, with the PULL strand acting as the release rope when using ghosting techniques.

When setting ghosting anchors around large objects such as boulders be wary of pinch points, blocking these with sticks, stones or dirt.




[image: image cap]


Figure 226: Ghosting allows a climber to rappel off large and small anchors without having to leave any equipment behind. It also allows large objects to be slung without the danger of their size making pulling the ropes impossible.


 
IRON LAWS

#1 LAPAR

When using any ghosting techniques, you should strictly follow the LAPAR (Last Person At Risk) protocol, and the leader should fully test the system before leaving but also have a fail-safe. This will be removed once the last person has seen the system is working. Do not test your hitch by trusting your life to it.

#2 Handle with Care

Do not use any ghosting technique that hasn’t been practised first, as the consequences of failure could be terminal. If practising ghosting, do so in a manner that does not result in an injury or death, so back up all systems until you understand how they work (back-up the fail-safes). Remember that people die "training" for war. Treat any ghosting hitch with the respect it deserves, tying it with utmost care and attention.

#3 Be Paranoid

The PULL rope should be taken down the pitch by the leader, as they are safeguarded by the fail-safe (LAPAR), in case they load the PULL rope by accident, which would release the system. The aim is that the PULL strand is laid out perfectly, so the last person down does not even have to touch it. It is also best to place the PULL rope in such a way that it cannot be reached by the last climber down, by pulling it out to the side for example until it’s time for it to be pulled.

Other uses of ghosting

Beyond zero (or very limited) friction abseils, ghosting offers up a number of ‘get out of that’ options, as well as some tricks that could come in handy for non-traditional rap methods. Here are a few:


  	
    Damaged Ropes

    If one rope is cut and has a knot tied in it, you can switch to the blocking method. But what if both ropes are damaged and knotted? How do you pull them when the knots on either rope would jam in the rap anchor?

    The answer, of course, is ghosting, which is a technique that requires only a few metres of the rope to be pulled, not the whole knotted length. This technique only works if you know how to pass knots.

  

  	
    Non-blocking

    Instead of blocking, when using an ABBD such as a GriGri, you can simply use ghosting, although the former is safer. This allows the rope to be fed directly through the hangers of a double bolt belay, or single bolt, without any resulting problems of high friction.

  

  	
    Moving Together

    If you’re moving together and don’t wish to untie to carry out short rappels, such as off spikes, trees or fixed anchors, you can go off a ghost hitch such as a Macrame, simply forming the hitch with a bight of the rope, rapping on one strand and releasing it with the other.

    

    

    
    Ghost Hitches

    There are a number of knots you can use for ghosting, some formed via a bight of the rope (the same rope is the RAPPEL and PULL rope, but separated by the hitch), and others that are released via a PULL rope, but I would class them all as pro techniques.

    Any of these knots could kill you if you make a mistake, and so I’d recommend you get a piece of rope and tie them over and over again until you can tie them in your sleep.

    If you’ve only ever seen them in this book, and are less than 100% certain of how to tie a knot, then don’t.

  

  	
    Macrame Hitch  

(Fig 227)



     This hitch has several names, including the ‘equivocation’, Dufour, highway man’s, ‘trompe-la-mort’ or slippery hitch. It is formed by passing a bight of rope around the anchor point (a tree, a boulder etc.), then is locked in place by a series of interlocking loops and bights (the previous bight forms the next loop and so on), switching from one strand to the other, making sure loops are locked down tight on each bight.

    I always tie seven loops, but others will just tie three. The final bight should be at least 30 cm so it cannot be sucked back into the loop as the hitch is loaded. For all intents and purposes, you are rapping off the final hitch you formed, the bight created by the PULL rope locking in your RAPPEL rope, with the previous hitches being more of a psychological back-up.

    As an aside, I also like to twist each bight once I’ve passed it through its loop, and try and have the final bight sitting at 90 degrees to the loop, so that the loop squeezes the top strand down onto the bottom strand, rather than having them flat (this will make sense as you practise it).

    You should also give your full attention to everything being both tight and solid, and watch out for a break in the pattern, as this means you’ve made a mistake.

    A fail-safe is created by clipping a locker into the final bight and clipping this into the RAPPEL rope. I would also advise you tie this knot a few times before committing to it, so tie, release, tie release etc.

    Once down, the PULL rope is pulled, which releases the RAPPEL rope, which then becomes the PULL rope, and so on. You pull on each strand seven times until you can retrieve the bight you passed around the the anchor.

    The main drawback of the Macrame – apart from having to know how to tie it – is you have a loop of rope dropping down the pitch, making it more susceptible to hang-ups.
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Figure 227: The Macrame hitch (left) and fail-safe method (right). Note fail-safe karabiner. I’ve used this knot dozens of times, but I have never felt like it’s a knot I can tie blind-folded, or a knot I can fully trust without a lot of double-checking, and a fail-safe (that’s vital!). I do not view this as a failure on my part, as this kind of knot, and why one would use it, is not something
 you would want to become cosy with. Instead, I view it like taking a lion for a walk, in that I can understand the power of what it can do, but also understand if I fail to treat it with respect, it’ll eat me.


 

  	
    CEM  

(Fig 228)



    Also known as the Mexican recovery knot (CEM stands for ‘Cañonismo en México’), this is actually a very effective knot that has a lot of fail-safes built into it, but loses points due to its complexity (this is a knot you need to tie a couple of hundred times in front of the TV), meaning it can be hard to remember after it’s rattled around your head without use for twenty years.

    
      	Pass a bight of the rope around the anchor. Begin with perhaps 1-metre of rope. If using two ropes, you need to keep the abseil knot out of the system, but it can be on either the RAPPEL or PULL rope.

      	Identify your RAPPEL strand, and tie two loops, one at a time, that grip the rope (if the loops are incorrect it will collapse when loaded).

      	Once you’ve threaded your bight of rope through A and B, you need to leave about a 20 cm loop passing through B. Again, check this bight is being held by the twin loops by loading the RAPPEL rope (if incorrectly tied they will collapse).

      	Now take the PULL strand and pass a bight through the hitch B, so you now have two bights coming out of the hitch B.

      	Now form another bight with the PULL strand and pass this through the double bight coming through B, then up hitch B.

      	The CEM fail-safe is created by clipping off the bight once it passes through hitch B.

      	Employ the LAPAR protocol.

      	Load the RAPPEL rope and pre-test the CEM, and descend taking down the PULL rope.

      	To release the hitch, simply pull on the PULL cord, and it will slowly unwind the hitch until the final bight can be pulled down.
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Figure 228: CEM hitch including fail-safe. Note fail-safe karabiner. Both CEM knots require constant practice to make them anything more than a trick knot, but if you have time, they are well worth learning and mastering.
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Figure 228.2


 


    	Bare Bones CEM  

(Fig 229)



    This is a paired down CEM that removes most of what makes the CEM safe, and I’d view this as riskier and requiring heightened care and supervision.

    
      	Carry out steps 1 and 2 of the CEM knot, but add two or three extra loops, so you have the rope captured in several hitches, not two.

      	Set a fail-safe by clipping a locker from the bight and into the RAPPEL strand.

      	Employ LAPAR protocol.

      	Pre-load the hitch and test before descending, taking down the PULL rope.

      	Release as with the standard CEM.

    

    With the bare bones CEM you should try and keep the hitch loaded, to stop it falling apart or creeping.
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Figure 229: Bare bones CEM. Note fail-safe karabiner. If either CEM method is of practical use, then it’s this one, simply due to it being a little easier to remember. The problem is, all the stuff that’s hard to recollect is also all the stuff that makes the standard CEM hitch relatively safe.


 


	Releasable Bowline  

(Fig 230)



    This very smart ghosting method was invented by French climber Stephane Dupont, a student of knots, who thought it up while laying in bed trying to take his mind off an exam he had the next day.

    Although this looks like a trick technique, unlike the CEM and Macrame hitch, this is a knot most climbers should be familiar with and know how to tie, as it’s far more practical.

    For this technique, all you need is the ability to tie a Bowline, 2 hard-links (small karabiners, rapid-links or rap rings), and two ropes (you can also include a 120 cm sling).

    As with all ghosting techniques, you should stick to the LAPAR protocol, and be aware that it is a dangerous technique if used incorrectly, and it’s not one I’d recommend you use regularly.

    Method

    
      	Pass the RAPPEL rope around the anchor, and tie this off with a Bowline, leaving a 30 cm tail (tail length is important). Tying a Bowline around an anchor, and not into a harness can be confusing, so focus, and triple check the knot. If you don’t know how to tie a Bowline, then don’t practise here.

      	Once tied, give the Bowline a good test to check it’s correct and will not just collapse.

      	A Bowline would generally be finished with a stopper knot, which in this case would have to be removed if following LAPAR. In practice, it’s easy to miss the stopper knot, and so I take the tail and Clove-hitch in a locker and clip this into the rope strand that goes up and around the tree, creating a closed system and fail-safe.

      	Take the PULL cord, and tie an Overhand on a bight, barrel knot, or Clove-hitch, and attach a hard-link into the end. Clip this into where the RAPPEL rope comes down from the anchor.

      	Now tie a second knot 2-metres along the release rope, and clip another hard-link into this. Now clip this hard-link into the ‘collar’ of the Bowline knot.

      	Alternatively, you can just use a 120 cm sling, clipping one end into the strand coming down, and the other into the collar of the Bowline, clipping your PULL line to this as well.
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Figure 230: Releasable Bowline, the most effective ghosting technique, due to the fact most climbers know how to tie a Bowline, it’s safe if carried out correctly, and it works. In this set-up, a 120 cm sling is being used. You can use a longer sling (240 cm) or cord, but 120 cm is the minimum length. Anything shorter and the Bowline will probably not fully release. Also note that the tail of
 the Bowline must be long enough to tie an effective and secure the Bowline (30 cm long), but not so long that the tail does not fully clear the Bowlines when the RELEASE rope is pulled.
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Figure 231: Releasable Bowline making use of the rope itself, by Clove-hitching the rope into both karabiners.
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Figure 232: Releasable Bowline employing 120 cm sling.
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Figure 233: Releasable Bowline with the tail Clove-hitched off as a fail-safe. Make sure the fail-safe is not loaded when set as the fail-safe, but also that it has enough tail to be secure if loaded.


 




  	The length of the cord or sling between the hard-links is vital. If it’s too short, say a 60cm sling, it will fail to fully release the Bowline (the tail will not be pulled through), which means the second hard-link will not be able to complete the breaking of the knot.

  	Now make sure the ropes are all neat, and the PULL rope cannot become tangled, paying close attention to the 2-metres of rope (or sling) between the karabiners.

  	Throw down both ropes.

  	The first climber descends on the RAPPEL rope, making sure the PULL rope goes down to the next anchor (remember the PULL rope will likely be 2-metres shorter than the RAPPEL rope).

  	The last climber down removes the fail-safe karabiner and Clove-hitch and makes sure the Bowline tail is free from tangles, and not twisted around any other rope.

  	The last climber descends.

  	The PULL strand is now pulled slowly, pulling the first karabiner, which tugs at the ‘collar’ of the Bowline, pulling it apart. Now the second karabiner separates both strands, and the knot will part and the PULL cord will come down.

  	Now pull the RAPPEL rope.



Due to both ropes being separate, it should be unlikely that you will lose both ropes if there is a hang-up.

This is a great system when set up correctly (a Bowline should not have cyclic loading unless it’s tied with a stopper knot). The main issue, however, is that you have the PULL rope dropping down the pitch with two karabiners attached, or a sling, which could hang-up.

   Ghost STICK 

(Fig 237)

 



This simple looking gadget, also known as a ghost toggle, Fiddlestick or Smooth Operator, and its associated techniques, were developed by canyoneers as a way to rappel off large objects without needing to leave vast amounts of cordage or slings behind.

At the heart of this technique is the ‘stick’, a smooth 30 cm baton made from indestructible Polycarbonate, featuring clip slots at each end, used to attach a retrieval cord, and fail-safe karabiners.
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Figure 237: The ghost stick in action. When using a large boulder like this, it’s vital that you check there are no jam or constriction points that will stop the rope from being pulled around.


 

The stick is used in partnership with a Stone knot with the stick replacing the knot’s locking karabiner, meaning as soon as the stick is pulled out, the knot collapses.

Method


  	Pass your RAPPEL rope around the object you want to rap off.

  	Test the rope will pull, by pulling backwards and forwards a few times.

  	Pull enough rope around to ensure the angle has a good taper; otherwise, the Stone knot will be unstable (the angle should be around 30 degrees or less). As a rule of thumb, the knot should be three times as far from the anchor as the anchor’s width.

  	Once you have your two strands of rope ready and are about to tie your Stone knot, it’s important that the two strands do not cross when tying the knot. If they do, when the Stone knot comes apart, there is a small chance the crossed rope will jam. To avoid this, hold both strands in position when tying the Stone knot in the next phase.

  	Tie a tidy Stone knot with both strands of the RAPPEL rope, paying very close attention that everything is neat, passing the Ghost Stick through the Stone knot to lock the knot in place. 

(Fig 235)



  
  
  
  	Tighten the knot down on the Ghost Stick, paying close attention that the two central strands of the knot do not form the bight around the stick, but the four strands on either side  236. This is vital, as having the centre strands wrapping around the stick, can cause a tight bight to form, and reduces the grip of the rope on the stick. This can create a situation where these central bights become jammed up in the knot once the stick is pulled out, causing the knot to fall apart. You should visualise the four strands bullying the stick and push it against the flat central strands.
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Figure 235: Ghost stick threaded through Stone knot. When setting the stick, you must make sure that both sides are free and not being pressed against anything. If you fail to do this, once the fail-safe krabs are removed, such pressure could push the stick out of the knot.


 

  	Attach your PULL strand to either of the clip-loops or into the cord loop at one end of the stick. This can either be done by tying an Overhand knot or by using a locker (the simpler, the better I think, and by using a knot, you have one less thing to hang-up).

  	You now create a fail-safe by clipping a karabiner into either end of the stick. These can be clipped back into the strands coming down from the anchor (100% secure), or simply clipped in to act as a blocking object (less secure).

  	You can now throw/lower down both ropes.

  	The leader descends on the RAPPEL rope, making sure the PULL strand is running smoothly down to the next belay (although the weight of the climber locks the stick and Stone knot, try to avoid pulling on the PULL strand).

  	The last climber down, having seen the Stone knot and stick are solid, carefully removes the back-ups and descends to the next rap station

  	The PULL strand is now pulled, releasing the stick from the Stone knot, which then falls apart. The PULL line and the Ghost Stick fall down to the rap station.
  
  

(Fig 234)



  
  	The RAPPEL rope is now pulled, with only the length of the anchor’s circumference needed to be pulled before the rope falls down to the rap station.
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Figure 234: Imlay Canyon Gear FiddleStick (top) and BluuGnome Smooth Operator (bottom).
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Figure 236: It is vital that the inner strands of the Stone knot are flat, and not wrapped around the stick, as this will often cause the knot to fail to collapse. This is a good aspect of the ghost stick to practise at home as it’s a very subtle point, but one that can lead to the failure of the knot to fully release.
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Figure 238: Backing-up a Smooth Operator, via two locking karabiners. It’s not necessary to clip the lockers into the rope itself, but if you do, be careful not to disturb the Stone knot once it’s been tested by the leader’s descent.


 

Potential Problems

The most obvious issue with the Ghost Stick is not checking the rope will pull before setting up, the size and shape of the boulder creating too much friction, or a poor set-up where the rope becomes pinched or wedged. Doing a small test pull should avoid this.

The second issue is if the Stone knot isn’t tied correctly, it can fail to collapse. So practice this knot over and over to get it right.

Lastly, there is the chance the stick will hang-up when falling. One way to mitigate this problem, say if you are doing half-length raps down through trees, is to thread the middle of the PULL rope through the stick (rather than clip or tie), and do half-length abseils. This means if the stick does get hung up, you may be able to pull the PULL strand through the stick and retrieve your rope (but lose the stick).

Makeshift Ghost Stick  

(Fig 239)



A Ghost Stick is both very cheap and very light and so can live in your pack for decades without an issue until the day you need it, but what if you need to use the technique but have no stick? Here are a few options, none of which are as safe as the standard method.

There are many solid objects that could perhaps work in a real emergency (when your ropes are shredded for example) as long as they’re smooth, strong and not too large. 

Alpine axes can be used, providing they are clipped into at the pick and have no rubber grip. Snow stakes also suitable, along with tent pegs or poles section (double or triple up). Again these would be emergency options only.

Another option is to use the PULL cord as the stick. For this method, make a series of loops that are passed through the Stone knot, making sure the bunched rope is solid and cannot be pulled through into the Stone knot.

Each loop needs to be a little shorter than the loop before so that once you begin to pull the PULL line, there will be no snags.

This method should be backed-up for the leader following LAPAR protocol.
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Figure 239: It is possible to employ your rope as a ghost stick, but you must take great care in setting the loops so that they will not jam or block each other.



   Ghost Slings 



There are a number of ghost methods that allow you to use slings, which means rapping off a sling and then retrieving it like magic! The use of such techniques is designed to leave nothing behind, to reduce wear on trees and ropes, or to avoid having to use high friction abseil-points (which may not pull through).

This is best done with either a thin Dyneema sling, ideally a snake sling, as it has no knots to jam, or a cordelette, which allows very large objects to be slung. There are both full rope length, and half or three-quarter methods, some that create wear on your sling and others that don’t.

Although the use of the ghost stick has made many of these techniques redundant, it’s worth understanding how they work when you don’t have a stick to use.

Stopper method

There are multiple ways to carry out this technique, which can be used with both single or double rappels. First, I’ll describe the default method so you can understand the modified versions:


    	Ball Stopper  

(Fig 240)



    This requires the use of a ball stopper or retrieval ball (see tools), and two hard-links, one big enough for the ball to pass through, but the second one being too small, so the ball jams. The ball itself is tied to the end of the PULL rope, and the rope threaded through the two hard-links (you can use a locker or a rap-ring for the large link, and a 5 mm rapid-link for the small).
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Figure 240: Ball stoppers.


 

  	Improvised Stopper  

(Fig 241)



    This method replaces the ball with a stopper knot, which is pulled through a large HMS karabiner and onto a small 5 mm rapid-link (if you don’t have a rapid-link you can just tie a small loop into the cord).

    A stopper knot has a higher chance of snagging than a ball, so some wiggling might be required, and some higher speed as the knot draws close can help pop it through the locker.
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Figure 241: Ghost slings, with ball stopper passing through a rap ring (top), and an improvised method, using a large locker and a rapid-link (you can also tie a small knot, but you will wear the sling or cord).


 

  	Rope Pull  

(Fig 244)



    This method uses either a section of rope or a separate rope or retrieval cord, to retrieve the sling once the rope has been pulled through the sling. The method can be set up with or without a hard-link, but a non hard-link option requires slow and careful pulling.

  

  

  

  	Ghost Stick

    This can be used when you want to sling a very large object, but you’re unsure if the rope will pull around using the stick method.

  

  	Macrame Method  

(Fig 242)



    This allows you to use a very large sling around an object you’re unsure about, say a large jagged boulder, using a sling rather than a Macrame hitch.
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Figure 242: Macrame sling method, with the rope, captured through loop A, meaning once the knot is released, you can retrieve the sling. If the sling gets stuck, then you can still pull the rope to retrieve the rope.


 

  	CEM Method  

(Fig 243)



    This works in the same way as the Macrame method.
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Figure 243: CEM knot used with a sling. With this set-up, you have to make sure the loaded strand goes through the sling (A), not the release strand.
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Figure 244: Ghost slings can be much more easily created and set when you only have to rappel half a rope length. Here a sling set with two hard-links (rapid-link and locker), creating an abseil-point that can be pulled down via a second rope.
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Figure 245: This should probably be named the skinflint sport climber method, as it’s a classic way to rappel from a bolt hanger - via a sling - without leaving the sling behind. Due to the rope being divided into three, this method only works up to 20-metres off the deck, if using a 60-metre rope.
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Figure 246: This is an alternative method to the above that can be used for half rope length retrievable rappels, but does require a second rope.
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Figure 247: This is another alternative method, which in lacking a locker and having two ropes threaded, has the benefit of allowing the PULL rope (both halves must be pulled), to be releasable if the sling hangs up. This is a good system if you’re forced to rappel down very heavily wooded ground, as you can make short rappels without losing all your rappel cord or damaging either the trees or
 your ropes


 

    IDEAL Ghosting anchors

    The ideal anchor is one that shows no sign you were ever there, to leave no trace, the best example being an ice O thread. Come spring, the anchor melts away.

    The classic no-trace anchor is the tree, but pulling the rope can often be an issue and worse still, doing so repeatedly will damage both the tree and your rope. For this reason, I would avoid this option unless using a ghosting method, or in an emergency.

    Spikes are ideal if they are solid and correctly orientated, but large boulders, big enough to rappel off, can create a lot of friction, and so are ideal for ghosting, as you can generally use large boulders that would be impossible to pull a rope around.

   Single Rope Techniques 



There is an episode of Bear Grylls where our hero needs to abseil off a cliff, but only has one rope, a rope he’ll need later on in the episode; so he attaches the rope to his anchor with a Kamikaze knot, a variation of the Sheepshank, where a central strand is cut, meaning as soon as the rope is unweighted, the knot comes apart and falls to the ground.

And so Bear slowly, and carefully raps down, takes his weight off the rope, and down it comes. Am I going to show you how to set up a Kamikaze knot? No. If you want to kill yourself, do it on your own time, as such TV tricks are not only deadly viewing, they do actually kill people who try them.

Why one rope?

There are times when you only have one rope. The most common reason being you only wanted to carry one rope. Others could include losing a rope completely, something that can happen more easily than you would imagine (ropes are slippery, and can slide away in the night).

Is it worth it?

Until the introduction of the Beal Escaper, I’d say no, and that the few techniques you could use, were just too dangerous, like the Kamikaze knot. Yes, people could learn them, but I’m not going to teach them. In terms of pure weight, and ignoring the Escaper, it’s much safer to match your rope with high strength 3 mm (Kevlar) retrieval cord and use a ghosting method.

Beal Escaper  

(Fig 248)



The Escaper (90 grams) isn’t quite a game-changer for single rope rappels, but it does offer a method that is safe to use, while still giving you a high probability of retrieving the rope afterwards, but the latter is not guaranteed.

The Escaper works around a single ‘release’ strand of rope, that is fed through the anchor (either soft or hard-links, an ice thread, small diameter objects such as small trees, roots, threads, chockstones) and then feeds back into itself through a ‘Dog ’N Tails’ hitch, which acts as a Chinese finger trap, the hitch being formed by a sprung Dyneema sling.

The abseil rope is then tied into a loop below the ‘Dog ’N Tails’ into a designated tie in point. The rope is best tied in with a rethreaded Overhand or Figure-Eight. I would avoid clipping the rope into this point, as you’re adding another hard-link that can hang-up, or hurt someone on the ground. When loaded, the Escaper’s rope locks in place in the hitch. Once fixed, the system has a strength of 1800 kg.
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Figure 248: Beal Escaper in action, with the device being released a little with each pull. Beal advises it takes eight to twelve hard pulls for the device to release, but I would say the number of pulls varies a great deal depending on the diameter of your rappel rope, the load you can apply (climber’s weight), distance, and the amount of force that’s being absorbed by the terrain between the
 climber and the Escaper. Also shown is the fail-safe method, a knot tied into the rope strand in order to fulfil the LAPAR protocol.


 
The length of the release cord is designed to allow you plenty of free rope when rapping, without the risk of premature release, the minimum length marked with black ink. This means you cannot wrap the sling around large objects such as trees, as you won’t have enough release rope passing through the hitch.

The LAPAR protocol, necessary for high-risk rappels, is covered by adding a knot to the release cord after it exits the hitch, creating a fail-safe 

(Fig 248.3)

. The leader will go down backed-up, sorting the rope out, which will allow the last person down to descend without having to unweight the rope, as a constant weight of 10 kg is required to stop the hitch from engaging.

How the system works, is that by pulling on your rappel rope, you can cause the ‘Dog ’N Tails’ to compress via the bungee, meaning the release rope slowly passes through the hitch. The number of times you need to apply force through the rope depends on how well that force is transferable.

If you use the Escaper with a thick single rope, then it only takes 8 to 10 pulls for the Escaper to release, whereas, with a half rope, or skinny single rope, it can take 30 or more. The main thing to focus on, is the hard transfer of force, meaning you need to take in all the stretch, then let it explode back up.

The biggest danger is that the terrain between you and the Escaper can soak up all your energy so that the Escaper end receives very little tension. This means that the system works very well on the steep or less complex terrain, but less so, the more angles the rope runs over.

This means the leader should always carry out a test pull, to see how well the hitch works, while the fail-safe knot is still in place. Once the hitch looks good, then the knot can be taken out and the second can descend.

I would advise this is done verbally (as in the second shouts down ‘taking out the fail-safe’). This clarifies for the leader that their pull test worked, preventing them doing any more pulling without the fail-safe knot in place. And it also ensures that the second does not forget to remove the fail-safe.
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Figure 248.2


 

Problems

It is always best to be able to see the Escaper, so you can see the release rope moving as you pull, but this is beyond your control most of the time.


  If the device is not releasing, you have a problem.

  Have you left the fail-safe knot in?

  Does it look like the rope is running over lots of energy-absorbing terrain?

    The best way to visualise the problem is to imagine taking one end of your rope, and passing it all the way around your house once until the ends meet; now try and pull the rope and see if the other end moves: it won’t.

    If you think the latter is the problem, then you may need to have both climbers weight the rope and shock load it, as you’re not going to shift it by just pulling on it.

    When doing a pull test, if you see the rope is moving slightly, you can check the bungee is under enough tension, and consider doubling it up.

    Another problem with this method is you have more material falling down the cliff, which has an increased risk of getting hung up, so selecting how it falls is important. If you have a choice, pull it out and away from the wall.

    
    Mods and hacks

    There are a few ways to expand the performance of the Escaper, all designed to allow ghosting around large objects, but these are non-standard, so carry increased risks, both of hang-ups and failure to lock.
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Figure 248.3


 

  

  	Retrievable Strop Method  

(Fig 249)



    This is also a ghosting method because it allows you to sling trees and boulders in a way that does not leave anything behind. This works best with a cordelette, but you can loop multiple slings together as well.

    Your aim is to create a ‘strop’ around a large object, that is held in position by the Escaper, and connected to the Escaper via a keeper, so that once the Escaper releases itself from the strop, the keeper pulls down the strop.

    The length of the keeper needs to be longer than half the length of the Escaper’s cord; otherwise, it will become loaded before the rope is released, so making this 1-metre in length is ideal (this would still give you a very large strop using a cordelette).
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Figure 249: Ghost sling method (fail-safe untied). Note the length of the keeper cord, used to pull down the cordelette. If this is too short, the keeper cord will block the Escaper of releasing.


 

  	Rope Strop Method  

(Fig 250)



    This method uses the rappel rope as the strop, not a separate cordelette or sling and falls beyond the scope of being 100% safe or something I can recommend. Nevertheless, it’s a technique worth learning and understanding.

    The rappel rope needs to be rated as a single rope, and be close to the diameter of the Escaper rope (9 mm), so should not be thicker than 9.5 mm or thinner than 8.5 mm, as the reliability of the Escaper’s hitch to hold very thin ropes is untested.

    For this reason, this is a high-risk technique, and you should test it thoroughly before trusting it, and employ the fail-safe and LAPAR. For this technique, you tie in your rappel rope to the Escaper but leave a very long tail to the knot, and use this tail to go around the anchor (large tree, boulder, chockstone), and thread it back as normal into the Escaper’s hitch systems.

    Once threaded, tie the fail-safe knot into the rope, and bounce test the rappel-rope, to check the hitch is holding, then rappel.


    

    


[image: image cap]


Figure 250: The Rope Strop method (fail-safe untied). This ghosting method allows the Escaper to be employed around much larger objects, such as large trees or boulders. Again, it is vital that you leave at least half a metre (50 cm) of rope as a keeper cord, otherwise, the system will not work. Also, this is an advanced technique that voids the warranty of the Escaper, and can not be guaranteed
 to work due to using another brand and diameter of rope (the rope used is dry treated 9 mm), and personally, I would only use it with certified single ropes, from 9 mm or thicker, and carry out a pull test by the leader, as well as employ the fail-safe back-up. The knot used to join the rappel rope to the Escaper in this diagram is the double sheet bend, as it’s low profile and easy to untie,
 but any knot could be used.


 
    Practice–practice–practice

    If you plan on using a Beal Escaper I would strongly advise you become as familiar with it as possible. You need to adopt the Escaper creed: "This is my Escaper. There are many like it, but this one is mine". Fully understand how it works. Also research how others have used it, what problems they have encountered. Learn from other people’s epics.

    Once you take it outdoors use it in ways that allow you to test the principle and method safely. Trail a spare rope and set up this with the Escaper at the top of sport climbs. Take it to the climbing gym. Play with it. Test it. Challenge it. Then use it for real.

   Abseiling with a load 



If you’re abseiling with a light load, such as a small rucksack, then you can just abseil as normal, with the pack on your back; but when the load is heavy, abseiling can be very uncomfortable, or even dangerous.

Rucksack Lanyard Method  

(Fig 251)



Any large technical or expedition pack should have a cord or sling (approx 60 cm) attached to its grab/haul loop and clipped into the bottom of the shoulder strap.

This is used to clip the pack to a belay, or if you need to remove it safely on hazardous ground, such as when you fall into a crevasse, or you want to do your crampons (you can clip the pack into an axe, so it doesn’t tumble down the mountain). In this case, you’re using the sling to extend the rucksack between your legs when rappelling.

The sling is generally clipped into the belay loop, or directly into the descender’s locker, so there is no weight on the climber, and left to hang between your legs. In this position, you are able to keep the bag away from the rock, while also being able to pull it across ledges and slopes.
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Figure 251: Carrying a medium weight pack on your back can create tension in your core, or even cause you to flip over, and so it’s often best to clip it into your belay loop via a sling (left). When setting up your pack to rap, you will generally just larks foot a 60 cm sling to your haul loop and clip it into your harness, but with heavier bags, it’s best to go for a two-point suspension (centre),
 as this will stop the bag from sitting at an angle. With a very heavy load you should employ a Y-hang or tandem rappel approach, as you would with another climber (right). Here, the climber has clipped into the descender locker with an adjustable lanyard, and the bag is clipped in via a cordelette. Note that the cordelette has long tails, allowing it to be docked more easily.


 
Two-point hAng

If your pack is very large and heavy, I would adopt a two-point attachment, as this will stop the bag hanging at a 30-degree angle, which makes it prone to hang-ups. This can be set by attaching a sling to the haul loop and an attachment point on the front of the pack, although a cordelette is better, as it can be threaded then tied off so as to create the perfect balance.

Heavy loads  

(Fig 252)



Attaching yourself to what feels like a body-weight load, such as a haul bag, then rappelling, can be very hazardous, as such loads tend to have a life of their own. Having such a load clipped directly into your belay loop will make your ability to solve problems, or even move around, very limited.

So, if it feels like you’re dealing with a body-weight load, treat it like a body and employ a tandem abseil technique, as this will make it easier and safer to handle the load.
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Figure 252: If you’re rappelling with a heavy load, such as a second climber, appreciate the need for a greater control over your descender, as well as redundancy. The double locker method is well worth adopting, as it also creates some redundancy in your system.
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Figure 253: Detailed view of how to rig your descender for a heavy load. This allows the climbers to more easily escape if need be.



   Tandem Abseil 



Also known as a Y-hang, there are several scenarios in which a second must be helped down an abseil rope by the leader, both climbers rapping together, attached to the same descender.

Self-rescue is the obvious scenario, and one well worth training for on a wet day, but it’s also invaluable for bringing someone down a rope who cannot abseil, or who would be in danger if rappelling alone.

The basic concept is that both climbers are attached to a single descender via some form of lanyard, a single sling, cordelette, adjustable lanyard, or ‘spider’, with the lead climber controlling the speed of descent and the back-up. Here, I’ll call the passenger or casualty the second, in order to stay within the book’s nomenclature.

Attachment

It’s important that whatever connection you use to clip into the descender, is releasable, as this will allow you to escape, e.g. clip your adjustable lanyard locker in the descender’s locker rather than clipping a lark’s footed sling from your belay loop straight into the descenders locker. Always give yourself a way out.

Set-ups  

(Fig 254)



Before covering the variations in set-up, it’s worth noting that there are positional variations that depend on the type of descent you are doing.

On a straight slab, hip to hip with lanyards set at the same length is okay, and can allow the stronger climber to put their arm around the other in order to keep them stable.

On steeper ground, it’s better to offset the climbers, so the leader is behind the second, especially when going down corners and chimneys.

On some ground, or when the second is incapacitated, the leader might want to shift them, so they hang behind them, even doing a semi piggy-back when passing over slabby ground.

Alternatively, they can face each other, with the second between the leader’s legs, the legs used to keeping the second’s back away from the rock, or even horizontal, across the lap (you might have to rig up a chest sling to keep them upright).

These things are only really understood by doing some tandem abseil training.

The most important thing to remember is the leader should place the second on their non-dominant hand side, for ease of controlling the rope.
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Figure 254: Tandem rappel set up, with the leader (controlling climber) (left) positioned a little behind the second (casualty, passive or passenger). This is achieved by either an adjustable lanyard (Petzl Adjust/Purcell Prusik, PAS sling), a Spider double lanyard, or slings adjusted via knots, such as a 30 cm lock-draw for the second and 60 cm sling for the leader, or 60 cm sling and 120 cm
 sling.


 



Here are the primary set-ups:


  	120 cm sling  

(Fig 255)



    This is the simplest method and just requires a Figure-Eight or Overhand isolation knot to be tied in the middle of the sling, creating either two 50 cm strands plus a 20 cm clip-in loop, or asymmetric, with a 40 cm loop on one side and a 60 cm loop on the other. Each end can be clipped into the belay loop of each climber, or lark’s footed into the second and clipped into the leadclimber so they can escape the system.

  

  	60 cm slings

    The above can be achieved by simply using a 60 cm sling coming off each climber, with a knot added to one sling for an asymmetric hang.

  

  	Cordelette

    This method allows you to place the descender quite high, but make sure you don’t place it so high you cannot touch it. When tying, double up the cord and tie an Overhand or Figure-Eight, capturing the knot. This method is the ideal way to throw the second/load onto your back.

  

  	Chain Sling

    If you’re using a chain sling (e.g., Metolius PAS, BD Link), you can attach the descender in the central link and another climber at the far end. This means one climber is locked in via the sling, due to it being lark’s footed into the harness, so it’s best to remove it and just clip in both ends.

  

  	Adjustable

    Adjustable lanyards, such as the Petzl Evolv Adjust, or Purcell Prusik, are ideal, as the length can be fine-tuned at any point, great if the terrain changes.
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Figure 255: Classic tandem set-up or Y-hang, using a 120 cm sling. Here the second’s or passenger end of the sling is larks footed into their belay loop, which of course means the second cannot get out of the system, and ordinarily you would want to use a locker here. But sometimes simply larks footing a sling into someone is preferable, as it’s one less thing to worry about.
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Figure 256: (Left) On very steep ground, or when a climber is unable to walk, throwing the passenger over your back is a very effective way to get them down. It can also be used on slabby ground, but requires a very strong pair of legs. (Right) You can also carry a passenger across your lap, but it’s worth employing a makeshift chest harness (here, the chest harness is attached to the cordelette with a friction-hitch).


 


 


    Docking a Load  

(Fig 257)



    If you’re descending with a person who’s incapacitated or a heavy load, you face the problem of not being able to lift them up to unclip from belays. This problem can be solved by having a connector that can be released under load. To achieve this, you need to employ a load release sling/cord, or what I call a docking cord.

    This is ideally set up using a cordelette or rescue cord, or a long sling (240 cm). The length is important, as being too short, will mean you’ll have very little to play with once it’s tied off with a release hitch (you don’t want the climbers cranked up tight to the belay).

    The obvious hitch to use is an MMO (Munter Mule Overhand), or a Mariner knot (with sling or cord), as both should be in your climber’s skill set.

    Another option is a pig-hitch, which is my go-to docking method. Here you take your long single length of cord, and lark’s foot it into the load, so you have two long tails, tied off with an Overhand. These are tied into the anchor with a standard Munter, then each tail strand is criss-crossed, like two ribbons around a maypole, the ends tied off with an Overhand knot. I prefer this method over the popular MMO as I find it very easy to tie and check and find it’s also easier to release.
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Figure 257: A pig-hitch is the most effective way I know to secure (dock) and release (undock) a heavy load.
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Figure 258: The Mariner’s hitch is a great way to build a releasable load strand, with either a sling or cord.



       Rescue Spider 

    

    A rescue-spider is a dedicated tool for tandem abseiling and lowering, and as the name suggests, is designed for rescues; but is also very good for rappelling with very heavy loads.

    A spider is basically an integrated double-strand lanyard and docking cord formed from cordelette.

    The basic concept is that you construct a three-legged spider out of your cordelette, with two offset clip-in arms (one longer than the other), one for each climber, and a double strand used for docking the climbers, or climber and load.

    The minimum cord diameter for a spider is 7 mm, as trusting your life to a single loop of sub 7 mm cord is not recommended.

    Anatomy of a spider  

(Fig 259)



  
  	Master loop

    Approx 50 cm long and allotted to the lead climber who will be in control of the ropes, clipping in with a locker.

  

  	Cargo (Passenger) loop

    Approx 30 cm long and meant for the second or load, again clipped in with a locker.

  

  	Docking cord

    This is what you’ll use to connect in and out of anchors.

    

    
    Spider Set-Ups

     Here are three basics ways to create a rescue-spider.

  
  	Traditional rescue-spider

    Tie your cordelette into a loop with a Double Fisherman’s or a Figure-Eight (Flemish) bend. Fold the loop in half, so you have four strands, then make one longer than the rest, and tie a Figure-Eight about a third of the way along, creating four separate bights, one long, three shorter. Combine two loops to form one, giving you your spider.
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Figure 259: Rescue-spider set-up. Note that the descender is clipped into both loops of the double loop leg, and also into the single strand. The spider set-up is especially useful if rappelling with a large load, such as a haul bag, as the extension on the double lanyards allow you the flexibility to move, something you cannot do if the weight is clipped into your belay loop.


 

  	Spider-Pig  

(Fig 260)



    I find this method easier to teach and use, and it can work with a shorter length of cord, like your rescue cord. It’s based on how you dock a haul bag.

    To tie, fold your length of cord in half and tie a double loop ‘rabbit ears’ Figure-Eight in the end, with one 50 cm and one 30 cm loop, leaving you two long tails. I think it’s safer to lark’s foot both climbers lockers into these loops in order to have some redundancy.

    To secure the spider to a master-point tie a Munter-hitch with both strands, then maypole each strand around the loaded strands, criss-crossing them. When you’ve made five braids, tie the rope off with an Overhand knot (do not tie a quick-release Overhand).

    To release under load, simply remove the Overhand and uncross the first few braids of cord, until the Munter begins to slip.

    

    

    


[image: image cap]

Figure 260: Spider Pig. This can easily be tied with a cordelette, with its main advantage being it can be docked using either an MMO or a pig-hitch. Note that the two lockers are larks footed into the end of each strand, which creates redundancy.
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Figure 261: Improvised spiders, both with docking cords larks footed in, one (left) using a 120 cm sling, and (right) using adjustable lanyards (Petzl Adjust).


 

    Spider method

    With each climber clipped into their respective loop, you descend.

    When you reach the next rappel anchor, you secure yourselves to it with the docking cord via an MMO. With a dead weight, this is ideally done when you’re still just above the master-point. This allows you to rappel onto your MMO. Now descend onto the docking cord.

    When it’s time to rappel the next pitch, just release the MMO and off you go.

    This set-up is a lifesaver with a heavy load that you cannot lift up to release from the belay.

   Counter-balance Rappel 

(Fig 262)

 



What to say about this technique apart from just don’t do it, like ever! But, seeing as some people might not take that warning seriously, I’ll cover the basics as well as the one time it may be worth considering.

Counter-balance rappelling is when you have one climber on each rope, each one counter-balancing the other, the idea being to speed things along, but often only to an untimely death. Yes it’s a simple idea, and one you’ll see pros doing, but sometimes simple techniques are the most dangerous.

Accidents tend to occur in the following way:


  	Bill and Belinda wish to increase the speed of descent down a multi-pitch rap.

  	They feed and join two ropes as normal, and Bill goes on green, Belinda on blue.

  	Bill sets off a little ahead of Belinda; otherwise, they’d bang into each other.

  	The rap goes smooth, Bill thinking how hardcore they are.

  	Bill reaches the belay first and clips in with his sling and now safely takes his brake hand off the rope below his descender.

  	The instant Bill does this the rope is flying through his descender so fast he can’t grab it, and less than half a second later the end whips through as Belinda flies past.

  	For Belinda the descent is terminal.



Real-world problems

First, if both climbers are rappelling, then the load on the anchor is increased by 100%, while if each climber stops and starts, counter-balancing the other, then the load is increased by 50%. This means I’d immediately, discount a counter-balance rap on anything but bolted belays.

A second issue is that, unless you’re rapping down a smooth clean wall or slab, there is a tendency for climbers to knock into each other, as the person below is always going more slowly than the person above, due to the fact they have to stop and sort out the ropes as they descend. This means the top climber has to both watch where they’re going, and also their partner below.

You will often hear proponents of counter-balance rapping advising that both climbers should connect into each other with a sling, but, although much safer, this just does not work in real life, unless on a slab.

Basically, any time you thought would be saved by this technique is squandered in a cluster-fuck of colliding or yanking bodies.

How do you make IT safer?


  	Don’t do it.

  	Each climber should be clipped into the end of the rope, or at the very least tie a big knot into each end.

  	You can try clipping a long sling or cordelette between both climbers, so you’re connected at all times.

  	Only do this on bolted anchors.

  	Only do this with people you trust 100%, not some guy you just met at the campsite.

  	Remember, what you may be speeding up is your own end. Is it really worth it?



When is IT permissible?

The one time counter-balance abseiling comes in handy is on ridges or towers where there is no anchor. Using the other person as an anchor allows you to get down, or rappel off such features with some degree of safety, as long as both climbers are around the same weight.

If doing this then make sure it is done with extreme caution, and slowly, try and communicate, and do not unweight either rope until sure the other climber is 100% safe (assumptions kill).
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Figure 262: Counter-balanced rappel, with (top) both climbers attached into the ends of both ropes, and (bottom) using a sling to keep each climber connected.



   Simultaneous Lower 



This is an advanced technique that is primarily a guides trick, designed to to help get a client who can’t abseil down without having to lower them  

(Fig 263)

.

It allows the guide to set up the next rap station with the client beside them, rather than have them on the upper station where they might bottle it.

The best way to carry out a simultaneous lower is for half-length pitches using only one rope.

Method


  	Make sure the anchor is capable of holding two climbers (a bolted anchor).

  	The abseil-point must be a hard-link, as the rope is moving through it while loaded. Run it through cord or webbing, and it will slice through in seconds.

  	Both Rod and Jane tie into the end of the rope.

  	Rod is the less experienced, so his end of the rope is clipped into the abseil-point.

  	Jane attaches her descender and back-up-hitch where Rod’s rope leaves the abseil-point.

  	Now both climbers are connected to about 2-metres of rope, with 58-metres of rope hanging from Jane and none from Rod.

  	Jane can now attach a friction-hitch on Rod’s rope, and clip this into her belay loop via a 120 cm sling. This keeps the climbers together and stops a lighter climber being sucked up the rope.

  	Both climbers now begin to descend at a speed controlled by Jane.

  	On reaching the belay, both climbers clip in and pull the rope.
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Figure 263: Simultaneous lower through hard-links. Note that the leader (the controlling climber), is attached to the second’s (passive climber) rope via a friction-hitch. This will help both climbers descend at the same time.



   Rap Lines 



The rap line, also known as a zip, haul, or tag line, is typically a static, non-lead diameter rope – between 5 mm and 6 mm; designed to allow a single climbing rope to be used for full-length abseils. This allows the user to use a single rope, yet still carry out full-length rappels. A very thin climbing rope (9 mm +/-) will often be matched with a lightweight rap line (6 mm), creating a very lightweight rope system, even compared to a double or twin rope set-up.

PROS

  	Having only one rope can be advantageous, as it’s light on the leader while climbing, and lower friction through the protection. Most climbers in the UK and Ireland would consider it more of a sporting set-up, but, in North America, for example, climbing on one rope is the norm.

  	Having a single rope allows the second to use ascenders more easily, making it better for short fixing or big wall climbing.

  	Speed climbing techniques, such as simul-climbing can be used effectively.

  	A single rope is easy to handle while climbing, with 50% fewer tangles, and easier to stack and coil.

  	On routes where you can do single rope raps – such as bolted abseils – you don’t have to deal with a second rope; ideal when running a 70 or 80-metre rope.

  	Setting up the anchor with the rap line threaded (instead of conventionally with thicker line threaded), creates a very light pull, making it very easy to pull even the thickest rope down, or ropes in high friction positions.

  	The rap line can be carried by the second in a day pack or trailed like a haul line.

  	Packs, or mini haul bags, can be easily hauled with these small ropes.



CONS


  	The rope is a non-climbing rope and could snap if a lead fall is taken on it, meaning you have no redundancy in your rope system, unlike with double ropes.

  	Although the rope can be climbed with ascenders, the diameter of most rap lines falls outside of the safe working range of mechanical ascenders or friction-hitches. This could be a problem in a self-rescue, or when you wish to fix your ropes, as an 8 mm half rope, for example, can be safely climbed with ascenders, but not a 6 mm rope.

  	Rappelling on a 5 mm to 6 mm rope in an emergency takes skill, and care, and should be viewed as a pro technique.

  	If your lead line is the stuck rope, and you must re-ascend it, then the protection offered by a 6 mm rap line could well be illusory. If at all possible, double it up.

  	When rapping on two ropes of very different diameters, the thinner rope will pass through the descender more easily, which can cause the rope ends to become more and more misaligned as you descend. This can lead to a climber rapping off the end of the rap line if they are unaware of this happening, or if no stopper knots are used.

  	Rap lines, being very thin, are far more prone to tangles and hang-ups, especially ropes that are not constructed for this purpose, such as plain accessory cord.

  	Rap lines, like all small diameter ropes, can often tie themselves into knots when falling down the wall.



Now I’ll go through the basics and advanced methods, covering how to get the most out of the system as well as how to reduce the cons.

Traditional ‘fat’ Method  

(Fig 264)



The basic set-up here is the same as any double rope rap, with the two ropes joined via a knot, with one rope pulling the other down. The rap line is either used in a ‘blocking set up’, and not weighted, the climber rapping only on the thick rope, or used traditionally, with both ropes being fed into the device.

Most climbers tend to view the rap line as just a retrieval cord, seeing it as low strength and untrustworthy, and so will make sure the ‘fat’ climbing rope is always the rope passing through the abseil point.

This means that when rapping down, the abseil knot will most often be blocked against the abseil point – soft-link, ring, rapid-link – and so very little weight will be on the skinny rap line.

This approach tends to deal with the problem of the rap line moving through the device too quickly leading to unequal ends.

The downside of this approach is that you’re forced to pull the thick rope down via a skinny piece of cord, which can be tiring on long raps.

I’d view this as the standard way to use a rap line, but not necessarily the best way.
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Figure 264: Traditional fat rope method, with the thick (primary) rope threaded through the abseil point. This is the vanilla method and is also the safest approach, as you are rappelling on both ropes, but the knot (here a Gibbs knot), stops any slippage. The downside comes when you have to pull a 70-metre 10.5 mm rope with 70-metres of 5 mm dental floss!


 
PRO ‘skinny’ method  

(Fig 265)



This method switches the fat rope for the rap rope, passing the rap line through the abseil point first. What this means, is less friction when pulling the ropes, even on long pitches. This is because the big thick, heavier rope is much easier to hold and pull.

The downside is that this method requires more experience to use, and could be classed as a pro method, as it could be dangerous. The main reason being you will experience more slippage caused by the disparity in rope frictions, so you need to both be able to recognise this issue, and deal with it.

Personally, this is my preferred method, as it makes pulling the rope very easy, and if the rap line hangs up when falling, and must be cut, you retain your climbing rope.

Notes on resetting ropes

If trying to stick to either a skinny or fat method all the way down a multi-pitch rap, you will need to reset the knot at every second belay, so the correct cord is being pulled; unlike a traditional rotating system of say pulling green, then blue, then green etc.

To reset safely, without losing your ropes, once you reach the lower anchor, thread the rope you will be pulling through the anchor (this is the rope you will be pulling now anyway to get your ropes down the rap you’ve just done) – thin rope for ‘fat’ method, and thick rope for ‘skinny’ method – and pull all the rope through, the other end will be going up as you pull.

Once you’ve pulled your ropes down, clip them to the belay. Then, untie the abseil knot, pull the correct strand through the anchor, retie, unclip the ropes from the belay, and you’re good to go again.
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Figure 265: Skinny method, with the thin line threaded. This is a very low friction method but requires care and experience to do this safely, as you will always get some creep. But if you can overcome this problem, it has several advantages over the fat method.


 
End knots

A stopper knot in a rap line is very small, and there is a good chance such a knot would get sucked through your descender and fail. To avoid this happening you either need to; a.) tie a bigger knot or b.) clip the end to your harness.

Pulling a rap line

If you’re using the ‘fat’ method or alternating between ‘fat’ and ‘skinny’ you will notice that pulling on a rap line with bare hands can be tough. It’s best to wear gloves for this kind of duty or wrap the line around the heel of your hand as you pull.

Another method is to clip a karabiner into the rope so the rope loops around the spine of the krab as you pull it, allowing the rope to move freely on the upstroke, but binding a little on the pull-down, so you pull with two hands, one pulling the karabiner, the other the rope below the karabiner. You can also use an ascender to pull.

With the skinny method, pulling is incredibly easy, which can be a life-saver when pulling a rope over very complex ground, where friction could be a show stopper.

Slippage  

(Fig 266)



The problem of slippage ranges from mild annoyance to a life-threatening mismatch in rope ends, resulting in you rapping off the end of the rap line. If you use the fat method you’re OK, but many climbers will rotate between fat and skinny, or just go for skinny, so it’s a problem to address.
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Figure 266: (Left to right) Rapping via the skinny method. The skinny rap line slipping, leading to uneven ends. Stone knot and fixing the skinny line in order to avoid slippage.


 
Here are six ways to deal with this problem:


  	01.Deal with It

    This is the easiest method, and just means being aware of the problem and trying to control slippage as you descend; best done by consciously applying more force on the rap line than the lead line using your brake hand. You will find that the problem is most acute when you begin, but as soon as the ropes touch the rock above you, the problem dissipates.

    The problem with just dealing with it is that in a high-stress situation you might just forget, and find yourself having an issue (you get to the end of the rap line and have 10-metres of the lead line below you, the next belay still 2-metres below).

    You might also be climbing with a partner who has never used a rap line and could totally lose control of the rope, with the rap line moving fast through their descender - a possibly terminal mistake.

  

  	02.Grip It

    The easiest way to combat slippage is to have the second simply grip the two ropes together as the leader goes down – yes, it’s that simple.

    This should only be required for the first third of the rappel, with any minor movement being reset before the second starts down.

  

  	03.Hand Over Hand

    Instead of allowing the ropes to slide through your brake hand, employ your free hand too, like you’re climbing a rope – only in reverse – gripping the ropes and going down more in a hand over hand style, one hand always gripping both strands.

    As with the above methods, once you’re twenty metres down you should be able to rappel normally.

  

  	04.Clip It Off  

(Fig 267)



    One method I use is to tie both ropes off via a Stone knot, as this means there is no slippage at all, the knot untied easily by simply removing the krab by the last person; a further bonus is the climbing rope can be re-ascended if need be.

    You can also just tie a Stone knot into the thin rap line, so the karabiner butts up against the anchor.

    If you don’t know how to tie a Stone knot, then you can tie a Clove-hitch and clip it into the rope instead, to create a hard block.

    Just remember with any of these methods, the last climber down must remove any knots or karabiners before setting off.
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Figure 267: The Stone knot is the best way to secure the ropes for the leader.
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Figure 268: A had blocking technique, here a Clove- hitched locker, can be employed for the leader.


 


  	05.Increase Friction

    I’ve seen people trying to increase the friction on the rap line in order to gain some equality, by wrapping the rap line around the belay karabiner twice or clipping in a second krab to the rap line, but such things tend to be more hassle than they’re worth when simpler methods are available.

  

  	06.Bottom Anchor

    The last person down can be safeguarded from this problem by tying a knot into both strands and clipping them into the belay, or just holding the rope for them until the rap line no longer pulls up.

    


    
    Stowing the line

  
  	Daisy Chain  

(Fig 269)



    My preferred method is to use the old sailing technique of chaining your rope together, forming it into dozens of interlocking loops that unchain or ‘rip’ out when needed.

    This creates a rope chain that cannot tangle no matter how it is stuffed or handled, but is instantly deployable when needed, even when stowed in a rope bag, eliminating the need to carefully stuff the bag each time.

    To form a chain, first, you need to create your first loop; this can either be formed in the traditional way, by beginning with a slip knot, or with a pre-tied stopper knot, such as a Figure-Eight on a bight, or a larger knot such as a double Figure-Eight. This forms the base or bottom of the chain and the knot that must be untied in order for the loops to run out.

    Now pass the rope through the bight to form a second loop, and repeat until you only have about 50 cm of rope left. The loops can be hand-sized or smaller, but larger loops create fewer kinks in the rope. These kinks and twists can be removed by twisting every second loop.

    Once you get to the end, you can just leave a tail sticking out, or tie off the excess with a locking knot, such as a triple Fisherman’s, so that you can easily identify this as the bottom of the chain (my rap line has a stiffened bottom section, so it’s easy to identify which end is which).

    To unzip the rope, untie the locking knot and attach that end to the climbing rope, then just let the daisy unzip, either by throwing down the bag it’s in (remember to have the end tied to the bag!), or by clipping the bag into your harness, or by simply throwing the daisy chain down the cliff.

    In high winds, or where you fear tangles below, or don’t have a stuff sack/rope bag, and don’t want to take small coils (not recommended with thin ropes anyway), then you can just clip a karabiner into a number of the loops formed by the chain, unclipping each one at a time when required.
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Figure 269: Daisy-chaining your rap line is the best method I’ve come across to deal with rap lines.
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Figure 270: This is a knotless method that can be employed to remove the initial Overhand.


 


  	Deployment Bag

    An alternative is to flake the rope loosely into a stuff sack, which helps to keep it untangled and ready for deployment. Make sure you pack it carefully, as you would a parachute, feeding the line in, foot-by-foot so that it runs out smoothly.

    Make sure the end of the rope is tied into the bag somehow, such as a sewn-in clip-loop, or via the drawcord, so you can deploy it like a white water rescue throw bag if needs be. An alternative in high winds or on complex/bushy terrain is to clip the bag to your harness and allow it to feed out as you go.

    Remember that any rope feeding out of a bag should end with a knot so as to avoid rapping off the end, and also think about writing down the length of the rope on the bag in case someone with a longer rope is using it.

    Any stuff sack big enough to hold the rap line will do. But having one 10 litres in capacity keeps the package small (a bright bag is less easily forgotten and easier to see in the dark if a throw bag method is used).

  



   Contingency Anchors 



If you’re abseiling with inexperienced climbers, or novice climbers, or worry the descending climber might freeze up or become stuck (perhaps they’re showing signs of heatstroke or have a head injury), you should consider rigging a releasable abseil.

With this set-up, the inexperienced climber would go down on one rope that is releasable, sometimes belayed by the second strand, but generally not, the second strand held in reserve at the anchor.

The aim is to have a system so that once the climber is down, you can quickly re-rig the ropes for a standard two rope rappel and join them. All of the following assumes that ropes are tied together and already fed through the abseil-point.

Standard Set-up  

(Fig 271)



Clip a HMS karabiner into the abseil-point, and tie the UP strand into this with an MMO, so that the abseil knot sits below the MMO. This means the PULL rope does not have to pass through the Munter.


  	The climber clips their device and back-up-hitch into the now tied off PULL strand. If the rope is a half rope, then remember to increase friction on the descender.

  	The climber descends under their own control.

  	If they get into trouble, the MMO can be released, and they can be lowered to the ground.
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Figure 271: Munter Mule contingency anchor, set on a full-length rappel, with knot set below the munter.
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Figure 272: Munter Mule backed-up with a locker on a single rope.
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Figure 273: Munter tied off with two half-hitches.


 


Belayed Variation  

(Fig 274)



The ropes are threaded, then an MMO is set on the rappel (PULL) rope, and a direct belay using a Munter on the UP strand, with the abseil knot set above the MMO (so it can be untied).
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Figure 274: Contingency releasable rappel anchors designed to allow the climber to be belayed as they descend, with the Munter method on the left and the plaquette method on the right.


 

  	If the climber gets into trouble, you can release the MMO and transfer their weight onto the belayed (PULL) strand.

  	If they can remove their device from the rappel (PULL) strand, you can lower them to the ground, and still have both ropes set to rap with.

  	If they’re unable to remove themselves from the PULL rope, you can untie the abseil knot (tie a stopper knot into the UP rope), releasing the PULL rope, and then lower them the full-length of the UP rope.



There are a few ways to regain the PULL rope in order to rappel, including (a) attaching it to the UP rope via a fiction hitch once you’ve untied the OOB, (b) descending and re-ascending the UP strand, (c) simply having the lower climber tie it to the end of the UP strand.

plaquette method

This is a much easier method and can be integrated into many problematic situations, giving more flexibility to deal with problems.

The downsides are that it both relies on having a plaquette device, your device locked in the system, and knowing - and having practised - how to release it when under load.


  	Clip in your plaquette and lock off the PULL rope, creating your rappel rope.

  	Make sure the abseil knot is on the PULL side of the plaquette.

  	Back up the plaquette by tying off the UP strand (do not put all your trust in the plaquette).

  	The climber descends on the PULL strand.

  	If the climber gets into trouble, the rope in the device is slowly released, allowing the PULL strand to pass through, lowering the climber.

  	If the climber needs assistance then the top climber can descend down to them on the UP strand by connecting it to the anchor.



   Locking off Rap Ropes 



In your climber’s toolkit it’s good to know how to lock off, fix or switch to belay mode with your rope, a handy skill for the following scenarios:

If the ground below is unknown or the descent blind, the leader may need to climb back up the ropes, either under belay or via ascenders/friction-hitches, which requires the rope to be fixed.

Having both ropes fixed allows two climbers to descend at the same time, one on each rope, a good trick when climbing in three or four-person teams.

Pre-planned set-ups

When fixing your ropes, you could of course just tie two Figure-Eights into each rope and clip them to the anchor, but ideally, you want to begin with a standard pull set-up (ready to be used by the last person down), onto which you add in some way of locking the ropes in a manner that’s easy to untie by that last climber.

Here are the three methods I’d recommend learning:


  	01.Stone knot  

(Fig 275)



    This is a variation of the Overhand knot, which replaces where the bight would be with a small bight into which a large locker is clipped, which locks the knot in place, but collapses as soon as the locker is removed. This creates a way of locking the ropes without having a stubborn knot to untie. The main thing to remember is to use a large locking krab, as you don’t want the krab to be sucked into the knot (which would cause it to fail).

  

  

  


[image: image cap]

Figure 275: Stone knot. Note that the locker is only clipped into one strand.


 

  	02.Alpine Butterfly  

(Fig 276)



    This is a very solid method, achieved by simply tying an Alpine Butterfly into each rope and clipping them off to a karabiner. The knot is easy to untie even when it has been loaded.
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Figure 276: Both ropes fixed via alpine butterflies.





 

  	03.Plaquette  

(Fig 277)



    Due to providing belay-assist, this method allows the second to belay the leader instantly if need be (the leader will need to clip/tie-in to the rope). Once the ropes need to be unfixed simply take out the krab from the plaquette, remove the device and they’re free (no knots to untie).
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Figure 277: Ropes fixed in place with a plaquette.





 
    On the fly  

(Fig 278)



    The above methods all require being set up before the ropes are loaded, which is generally not what happens. Instead, the leader generally descends and gets into a problem and then has to climb back up under belay or ascend the ropes.

    In such a situation the best option is to attach a friction-hitch to both ropes, or if you have enough tail on your knot, tie these off with Clove-hitches (ideally do both). If the climber is ascending one rope, as soon as you can work out which one is being used, then fix the loose rope to the belay as a back-up. If free climbing back up, just wait until there is a little slack on the two ropes and then put the rope through the belay device.
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Figure 278: Both ropes tied off by Clove-hitching the knot tails to the anchor.
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Figure 279: Ropes locked off via two friction-hitches.



  Fixed Ropes 



You could easily write a whole book on the subject of fixed ropes, covering the whole spectrum of fixing, from setting up an access rope on a sea cliff, to capsule-style big wall climbing, right through to sieging some 8000-metre giant. But here I’m just going to focus on the basics of fixing, both for single and multi-pitch climbs, but more importantly, on how to deal with fixed ropes you might come across.

What is a fixed rope?

A fixed rope is any rope that is left in place to aid in descent and ascent, and so should be viewed like an umbilical cord. Unlike a climbing rope, over which you have total control, aware of every anchor and runner it runs through, every knot, where it’s been and what it’s done, often a fixed rope is an unknown - which can be dangerous. Who set up the anchor, where does it go? Is it safe to use?

Setting A Single fixed rope

This is the most common rope you’ll fix, an access rope that allows you to reach the base of a cliff (generally a sea cliff) while providing an escape route if need be. It might also be set to speed up descent if you’re in a large group, or if you’re running laps.

Belay fixing

When creating a belay point for a fixed rope, I find it’s best to use as few components as possible, meaning it’s worth avoiding using multiple slings and connecting lockers. This is both to remove unnecessary links in the chain, but in some places it also reduces the risk of people messing with your belay, even stealing it!

If possible, you should try and only use the rope itself and eliminate any connectors (this is why a 100-metre static rope is very useful), or employ a super cordelette, a 30-metre length of 9 mm static rope.

If using a bolted anchor, avoid using slings or cord, and just fix via a twin bight ‘rabbit ears’ Figure-Eight  280 or an Alpine Butterfly and a Figure-Eight tied into the tail.
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Figure 280: Twin loop ‘Bunny ears’ Figure-Eight (left) and Offset bunny ears Figure-Eight (right), are easy to tie, solid, and easy to break down at the end of the day.
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Figure 281: The king of fixing knots is the Alpine Butterfly, as it’s easy to tie once you know how, and also the easiest knot to untie no matter the load. Here the majority load is borne by the Alpine Butterfly, backed-up by a Figure-Eight tied into the tail.


 

Direct fixing

If you’re fixing over multiple anchors, then the amount of gear, such as lockers, can be intensive, so a better approach is to tie directly into the anchor (as long as it has a rope friendly hard-link).
 
Here’s a rundown of how to integrate these knots into your fixed ropes.


  	Alpine Butterfly/Figure-Eight  

(Fig 282)



    This requires being able to tie a rethreaded Alpine Butterfly and a rethreaded Figure-Eight. Try and have the Butterfly knot take the majority of the weight, so that the Figure-Eight is easier to untie.

  

 
  	Bowline/Alpine Butterfly 

    This method requires learning how to tie a rethreaded Alpine Butterfly, which is much easier than you’d think and is basically two interlocking Overhand knots. You then take the tail and tie into the second anchor with a Bowline with a stopper knot.
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Figure 282: Rethreaded Alpine Butterfly, backed-up with a Figure-Eight (left) and a Bowline with stopper knots (right).


 
  
  	Double rethreaded Alpine Butterfly  

(Fig 283)



    This is the most effective method, as it cannot loosen with use, yet is easy to untie. Again, you need to know how to tie a rethreaded Alpine Butterfly, only this time, you leave a long length of tail (about a metre) after the first knot, and thread this through the second anchor and pass it back through the first knot (the first anchor ends up with two bights, while the second only has one).
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Figure 283: Double rethreaded Alpine Butterfly (left) and a retreaded ‘Bunny ears’ Figure-Eight (right), two tricky knots that are well worth practicing. The rethreaded Alpine Butterfly requires you to tie a rethreaded Alpine Butterfly first, then run the tail through the second anchor point and back through the Butterfly knot.


 

  	Rethreaded Bunny ears  

    This is a little easier to tie, and is basically a twice rethreaded double looped Figure-Eight. Start by tying a Figure-Eight (without a bight) into your rope, leaving around a metre of tail, then pass the tail through the first anchor, then pass it back through the first bight, around the standing part, and back out again via the bight. Now you can take this tail and thread it through the next anchor and then rethread completely through the Figure-Eight.



    
    Fixing multi-pitch  

(Fig 285)



    When fixing ropes over several pitches, you are of course applying the same rules as for a single pitch, but I would advise that all ropes should form one continuous strand. This means every rope and anchor is backed-up by the rope and anchor above.

    On a more human resources front, you should also make sure anyone travelling along this nylon highway knows the rules of the road, mainly passing knots and signalling to other climbers when ropes are free. From my experience of using fixed ropes over very long periods, and with mixed ability partners, the following is one of the most important aspects of fixed rope safety.
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Figure 285: The aim when fixing over multiple pitches is to build a continuous closed strand, plus one where all loose rope and tail ends are tied off, coiled, and made shipshape. Of the ropes systems below, the middle one, where the ropes are only linked with a locker, has no redundancy, while the other two, where the ropes are tied into each other, do.


 
    The Bitter End  

(Fig 284)




    One of the biggest hazards of using fixed ropes is how easily a climber can be killed by mistaking a long tail of rope running out of a knot as the rappel rope. This can happen due to fatigue, haste, darkness, or countless other reasons. I’ve almost made this mistake myself, and have seen others come close to falling to their deaths when they’ve mistaken a very long tail as the rap anchor. Luckily, I, and the people I’ve been with, spotted this error before it was too late, but many are not so lucky.

    The bottom line when fixing any rope is to either leave the tail no longer than 30 cm, or secure the rope end by tying it into the anchor, into the anchor knot, or into another rope (Figure-Eight ‘Flemish’ bend or Double Fisherman’s knot). 

    Just tying a Figure-Eight into a long tail is equally not recommended or safe, as it still creates the opportunity for someone to mistake the rope for something it is not, and such knots can easily come loose over time.

    The bottom line is, take great care when clipping into, or transferring between, ropes, and do due diligence to those that will follow you when setting your own fixed lines.
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Figure 284: Rappelling off a stray strand of rope, or a long tail, may sound far fetched, but it’s a deadly mistake I’ve seen almost happen several times.


 
    Re-belays  

(Fig 287)



    The concept of the re-belay comes from caving and is a way of reducing the damage a rope can receive when being ascended or descended, caused by the rope running over edges. The ideal is to stop the rope touching the rock at all, but in practise, it tends to be more about the avoidance of only rope damaging edges, but and reducing the amount of time the rope is subjected to loading. This is achieved by breaking up the pitch via intermediate anchors.

    A bonus to this approach is that re-belays allow more than one climber to be on a rope length at a time, speeding things up. It also means that rockfall will not wipe out a whole pitch, but only a small section.

    The problem with rappelling such pitches is that it slows things up, with the problem of having to pass a knot costing time, and adding in an opportunity for mishap. For this reason, when I use re-belays, I tend to avoid ever removing my device from the rope, by adding re-belays where I can stand in balance (if not then you need a sling to stand in).

    Each re-belay is tied off via an Alpine Butterfly knot, as this is easy to untie, and you can simply untie this when in reach, rappel to the re-belay point, and tie another Butterfly above your device, clip it back in and carry on down. This process takes only a few seconds and at no time are you disconnected from the rope. If you want to speed things along, then the first person down can unclip all the re-belays, and the last person down can add them all back in again, ready for your return trip.

    When tying new re-belays, make sure you always leave plenty of slack in both ropes in order to allow for rope shrinkage (the rope stretches when loaded) and to allow climbers to attach their descenders. A good rule of thumb is once tied, you want to be able to lift up 1-metre of rope before coming tight on lower belay.
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Figure 286: Triple Alpine Butterfly: This is a method of abseil both your ropes together, to remove the chances of ‘The bitter end’, as well as create an integrated system of knots.


 

    


[image: image cap]


Figure 287: Alpine Butterfly set-up as a re-belay. In descent, you would untie this when you reached it, then retie once passed the re-belay point. This way you don’t have to remove either your back-up-hitch or descender. On a hanging re-belay you will either have to clip a foot loop into the point in order to unweight the Alpine Butterfly and then retie it. Alternatively, you can integrate a
 foot-loop into your re-belay or belay (left), but this will require you to detach your descender and back-up-hitch (remember to clip into the ropes when doing this).





 
    Is it really fixed?

    Beware of mystery ropes that appear fixed, as they can sometimes just be sections of rope, lost climbing rope, and general mountain junk. When climbing the Dru Couloir in the 90’s we once spent the night on a tiny ledge all clipped into a fixed rope, which one of us pulled on the next morning to get back on to the climbing, only to find it wasn’t attached to anything, just tangled up in some blocks.

    I also know of a case of a climber who clipped into a strand of fixed-line and leaned back, only it wasn’t fixed, and was only the tail end of a rope, causing him to fall and hit a ledge and be killed (being attached to a rope may save your life, but if you hit a ledge from 30-metres it’ll only make finding the body easier).

    To know if a rope is fixed isn’t easy at the bottom, but at the top, when preparing to rap, you need to locate the correct one.

    Mid Rope Knots  

(Fig 288)



    Another issue is that knots are often found in the middle of fixed lines, tied when they’ve become worn out, sometimes just minor sheath damage, other times, sections with total sheath failure, sometimes where the rope has been cut and tied back together (using a Figure-Eight (Flemish) bend or Double Fisherman’s knot).

    If you come across such problems, you’ll have to possess the skills to get around them, knot passing with a load etc. Also don’t be shy about tying-off damaged ropes yourself (using an Overhand knot or Alpine Butterfly), as having the sheath break on you while rapping is very alarming, as it will cause you to slip down the core until the sheath bunches up, which makes your life, and what you’ll do next, very difficult.

    I was once faced with such a fixed rope while rapping down on a GriGri. I had a huge haul bag attached to me and saw to my horror what looked like large sections of the rope’s core looping out of a hole in the sheath. Being too lazy to stop and sort it out, I just decided I’d rap past as fast as I could. This might have worked, but not when a loop of the core snagged the GriGri, welding me in place. The ensuing battle to free myself taught me never to do this again.

    The lesson here is to always tie off a damaged section of rope before you pass it.

    Too fat or too tight?

    Fat ropes tend to be very old fixed rope, or heavy-duty industrial ropes thicker than 11 mm. Tight ropes are caused by poor placement or shrinkage. In either case, the problem is you won’t be able to clip in your descender, either because the rope is too thick or there isn’t enough slack.

    Here you can try rapping on a Munter-hitch instead, or a karabiner wrap, or if that won’t work, then you’ll have to go with an arm wrap or even hand over hand. If the ground is too steep to go down hand over hand, then you will need to use two friction-hitches, with the VT being the most effective.

    Whatever method you use, always have a back-up, and clip into the rope as well, as it’s very easy to lose control.
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Figure 288: There are countless ways to tie off damaged ropes.
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Figure 289: When tying off a damaged rope that you will be passing, you can add in a second knot in order to create a secure clip-in point. You can also use this approach with any knots that need to be passed, by creating a long loop with a knot tied into the end.





 

    UFRs (Unidentified FIXED ROPES)

    In the mountains you will sometimes come across other fixed gear you have to descend, anything from stupid thick and solid cables fixed via ferrata style, or chain, to old electron ladders, wire, or even bits of hose pipe.

    If you come across thick cables, don’t assume you don’t need to clip into them, and can just hand over hand down, as often they can run over very steep and slippery terrain, the best example being coming down from Half Dome in the autumn or winter. Even if you’re a great climber and are descending down a via ferrata, you should be connected in some way, as going down a via ferrata can be very tricky, especially when all the footholds are slick, and the metal posts hard to spot.

    Generally, it’s best to attach a friction-hitch to the cable, as well as be clipped in with a large HMS, allowing you to pass terminations and stanchions. It’s also highly advisable to wear leather gloves, as it can be really hard to grip a thick cable at times.

    For other non-standard fixed lines of descent, such as thin chains and old ladders, treat them all like radioactive dog shit, and just use your own ropes.

    Edge Protection

    The need to protect your ropes when rappelling is questionable, as the damage caused by simply descending on a rope, even one going over a sharp edge, is negligible. The damage is generally caused while returning up the ropes: the constant weight of the abseiler, replaced by the sawing action of the rope climber.

    Adding in edge protection in terms of a rappel is only worthwhile if using very thin and fragile fixed ropes (such as a single half or twin rope), or if you’re concerned the weight might shift (loaded ropes that move across sharp edges are lethal).

    Such edge protection also comes with many problems, not least that it has to be removed and reset each time someone needs to pass it, and they invariably fail to put it back in the correct spot. This means an ascending climber can often have a false sense of security, arriving to find the edge protection nowhere near the edge, and the rope half chewed through. My advice would be to focus fully on the use of re-belays, as well as have a high skill level in rope climbing.

   Rappelling with novices 



There are many scenarios in which you’ve got to get a climber or climbers down a pitch, but you don’t entirely trust them not to kill themselves in the process.

Here it’s a good idea to ‘stack the rope’, attaching each climbers descender and friction-hitch to the rope before the leader descends. This allows the leader to know each person is safe and secure, and although each climber can still be clipped in with a lanyard to the anchor, it is possible to just have them clipped into the rope, as the weight of the leader will fix them in place.

 This is also a good technique if you only have one headlamp, as devices can be clipped in while there is a light source (I say that from experience).

Conclusion

Most climbers will never have need of any of the advanced skills covered here, because almost all climbing is vanilla: two ropes, two climbers, standard operating procedures. You go up. You come down. You go home. So what is the point of filling your head with all this information, knots, systems, if it may sit there for a lifetime and never be used?

I know in my own life as a climber how horrible it is to be suddenly out of ideas, out of options, no arrows in your problem-solving quiver. It’s then that you curse yourself for not putting something to one side for a future epic, like how to block a rope safely when one rope gets chopped, how to dock a climbing partner when you have to rap down a face with them, what a re-belay is (and what it avoids) as you jumar up that 8 mm rope you rapped down the night before.
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PHOTO CAPTION



Paul Ramsden, four-time Piolet d’Or winner, trying to solve the puzzle of a stuck rope on Mount Dickey, Alaska.

Photographer: Andy Kirkpatrick 
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"Everyone has a plan until they get punched in the mouth."


Mike Tyson


    


                  
                
                
                
       
  

The longer you climb, and the more you push your limits, the more you’ll find things don’t go your way. Ropes will get hung up; ropes won’t reach belays, ropes will get chopped by rocks. One thing to keep in mind when having an epic is that others have been through the same thing, and that shit happens to everyone: so don’t take it personally.


   Mental escape map 



The most vital bit of gear you have to get out of a sticky situation is your brain. Inside this, you should have stored up enough knowledge – maybe some of it from this book, if you remember it – to help you get out of the jam you’re in; to adapt, improvise and overcome.

If it’s not in there, then the mind is a wonderful thing and should be able to work something out regardless.

But (and this is important), you have to give the mind time to think. Rushing at a problem, thinking you can bully or muscle through it, will likely make things worse, and could get someone killed.

And so, before you tackle any problem, relax into it, and employ a bit of S.T.O.P thinking:


  	⁣STOP: Don’t react instantly, but take a breath and calm yourself. Count to ten and clear your mind.⁣

    	⁣THINK: Now your head is a little clearer, try and assess the situation. Apply rational thought; not panic. What are your options?

    	⁣OBSERVE: Pull away and look around you. What could be the problem, is it what you hope it is or is it something else?

    	⁣PLAN: Now make a realistic plan and take action based on it.⁣



⁣This simple method can take 5 seconds or 60, but should be the solid foundation of whatever you next. And remember, always try and remain flexible, and adaptive to any situation. Hope is rarely lost: you always have options.

  Stuck ropes 



The primary rappelling headache - and sometimes nightmare - is a stuck rope. The very idea of being high on a blank face and suddenly finding you’re unable to move, are trapped, sends shivers down the spines of even the boldest climbers. But a stuck rope does not mean all is lost.

A stuck rope can be headed off by care and foresight and following the correct SOPs, but if it does happen, it then requires skill, and sometimes a little daring, to unstick. Never the less, such a problem does tend to expose your strengths and weakness as a climber, both in allowing it to happen and then how you deal with it.

Before we get into it, let’s look at how to avoid the problem in the first place.

Problems in the Pull phase

Having experienced many stuck ropes in my life as a climber, leading to epics big and small, the best bit of advice I’d give you is to avoid the problem in the first place, something you’ll hopefully do naturally after your first proper stuck rope.

Beyond avoiding the problem, the first phase of such a problem is one in which what you do next will either make the problem go away, or get worse, which means the difference between a problem that can be solved from the bottom of the ropes, to a problem that requires you to re-climb to the belay, cut the ropes, or even call for a rescue.

The number one way to avoid phase one is to always carry out a pull test, as this identifies an issue before it becomes a problem, as well as establishes you’re taking this seriously. Doing this should avoid the following phase one problems:



PROBLEM: Zero Movement

        You try and pull the rope, but it won’t move an inch and feels as if it’s tied into the top anchor.

        

    	What’s the problem?
    
This is caused by (a) you have too much friction in the system, (b) you’re pulling the wrong rope, (c) you have failed to remove a fail-safe, (d) the knot or rope is being blocked by an edge, slot or rock cleat.
  

    	How to avoid it?
    
Again, carrying out a pull test should avoid this problem, as this allows your second to rectify any issues (i.e you cannot do a pull test if the fail-safe is active, you’re pulling the wrong rope, or there is too much friction).
  

    	But what if you didn’t do a pull test?
    
Misidentifying the PULL rope is generally down to a sloppy attitude. Yes, it might be funny that you’re pulling the wrong ropes this time, but next time it may not. If you pull the wrong rope once, then don’t let that happen again on the descent, but ideally, take the same amount of care right from the start, and see this beginners error as a black mark. Failure to remove a fail-safe or failure to take rope drag into consideration are caused by a lack of skill, or sometimes a lack of communication, i.e. "I told you to remove the back-up", reply: "what’s a back-up?".
  

    	What to do next?
    
Pulling the wrong rope is easily rectified by pulling the right one, while too much friction may be overcome by force, but only if you can identify that’s the problem, otherwise you might be in a stuck rope situation, and you have to move onto phase 2.
    

        

   
    PROBLEM: Sudden Stop

    You’re pulling the PULL rope, it begins to move and then suddenly stops moving.

  
    	What to do?
    
In this situation, it is vital you stop immediately, as there is a big difference between a rope that will not move and a stuck rope. Do not apply too much force too soon, as you will only make the problem worse.
    

  
    	What’s the problem?
    
What has probably happened is the abseil knot has met an obstacle (edge, branch, crack), or the rope itself has moved into a V slot, just like a cleat on a yacht. Sometimes, if the abseil knot has migrated down from the anchor, you might simply be pulling the wrong rope, even though the initial movement tricks you into thinking it’s the right one.
  

    	What to do next?
    
As soon as you feel resistance, you should stop and flick and whip the rope, or if possible, change position, moving out ideally, or to the side. Again, the number one rule here is not to pull hard, as doing so may well cause a minor snag, or a speed bump, to become a major problem, a stubborn rope transformed into a stuck rope. If the rope stopped after only a metre, then the knot is probably caught on the edge of the ledge you were standing on. You might be able to pull the rope back up a little via the UP strand, then flick the two ropes together to reset them, then begin again. Remember you’re pulling in a big fish: go slowly. If you’re using an offset knot, it may just need to flip itself over. This will often fix the problem and allow you to keep on pulling.
    




    Stopper knot error

    This is a stupid mistake, where you forget to untie the stopper knot from the end of the rope, a mistake I must admit I’ve made twice.

  
      	How to avoid it?
    
Paying bloody attention is one way, but it will probably happen sooner or later. Using Clove-hitches clipped to your harness, rather than knots, is one way to remove the problem, as once unclipped there are no knots to jam.
  

      	How to fix it?
    
You will have to somehow get back up to the anchor, either by ascending the stuck rope, re-leading the pitch on the PULL rope, or abandoning the UP rope and continuing down. If the abseil point is a small diameter hard-link or in your abseil cord, then the stopper knot should jam, creating a questionable blocking knot. But if it’s a karabiner or rap ring, the knot could easily pass through this. The first time I made this mistake was on a four-pitch ice climb, the knot being left in on the first rap. Not wishing to climb the pitch again (an overhanging Stevie Haston grade 6), we rappelled down on one rope, then climbed another easier route in order to regain the top anchor. The second time, I climbed an easier line to the left to reach the chains.
      

    

  
  
    Problems in the fall phase

    So the rope pulls all the way to the abseil-point, you have the abseil-knot, but as it begins to drop it gets hung-up.

    When the rope is in free fall, many things can happen, and here even the most carefully executed descent can run into problems and unravel. You should also be aware that a rope can also hang-up below the belay if it’s allowed to fall down onto complex ground.

    Again, don’t automatically start pulling on the stuck rope with all your might, as often the problem can be rectified by some careful flicking and manoeuvring.

    One problem that can sometimes occur with very thin ropes (8 mm and smaller) is that a knot ties itself magically into the end, which can result in hang-ups.

    This problem can be reduced by maintaining a nice, slow pace, as it seems that the rope flicking quickly through the abseil point is often the culprit.

    A problem in the fall phase is always more serious, as it means the rope is no longer connected to the top anchor, and you no longer have both ropes.

    
    So your ropes are stuck, what next?

    So you think your rope’s stuck, but again, don’t automatically pull hard on the rope, but try and finesse it out by flicking, changing position. If you have the UP strand, then try and pull it back and try again. Don’t rush this as sometimes the rope will begin to move with a little patience and a lot of stubbornness, as once you move to phase two, you’re probably going to get it stuck.

    If that doesn’t work, then you can begin by applying an increasing amount of pressure to see if you can unstick it, to overload the problem.

    When applying more force, you need to try and work out if you’re going to pull something down on your heads, such as a big flake or a boulder sitting on a ledge. This requires some precognition of a problem (scanning the ground as you come down), although unfortunately, this rarely ever actually happens.

    
    
    	Increasing the Force 

(Fig 290)


    
Start by pulling as hard as you can until all your weight is on the rope. Make a foot loop and stand in it. Do you get the impression it’s not going to pop and come down? Before increasing the load, try the following.
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Figure 290: Creating a Z pulley using two friction cords and a belay device, allows you to both pull as hard as possible on a jammed rope, in the hope of unsticking it, as well as test how secure it is if you have to re-climb it. Another option is to pop the rope, to get the maximum tension in the rope, then to quickly release it. Here a releasable hitch-cord has been set up, allowing the hitch
 to be loosened by simply pulling one end (the other end is attached to the locker, so it’s not lost).


 
  
  	Pop the Rope  

(Fig 291)

 
  
    
Attach the rope to a solid anchor (with upward pull) and attempt to get the rope as tight as possible, either through an ABBD or releasable hitch-cord, or some way of sucking in the slack while allowing the rope to be released instantly (a VT-hitch can be used, and simply pressed down, but you should be wearing gloves to avoid burning your hand). The best way to get the rope tight is to employ a Z-pulley system, hauling via a device (creating a hitch minding device) via the weight of both climbers. Once the rope is super tight, release the rope, allowing it to fire upward. This can sometimes spring the problem-free. If this does not work you at least know the rope is well and truly stuck and has held a weight considerably higher than a single climber, vital if you’re going to have to return up the rope.
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Figure 291: If you’re using an ABBD the ability to pop a rope is made much easier, as is climbing a stuck rope.



       Re-climbing your rappel ropes 

    

    Once you’ve exhausted your options, then you need to move into a re-climbing state of mind. In terms of safety, and caution and skill, the biggest factor is if you have two ropes or one, this being dependant on when the ropes jammed. I will begin with the best scenario of having both ropes.

    
    Re-climbing TWO ropes

    If you have retained both ropes then re-climbing them is really just a pain in the ass, as opposed to an actual epic, as you know they are both anchored. You won’t die (hopefully), but it will be hard work, slow, and again, a pain in the ass. It will also generally happen when you least want it to as per Murphy’s law.

    There are a number of ways of climbing both ropes or regaining the belay, and these include:

  
	Solo Up
    
This is a common but not advisable way to regain the belay. If the ropes are hanging there, use them.
  

	Self-belay
    
If the ground is easy, then you can re-climb the pitch self-belaying yourself on the ropes. This can be done via a friction-hitch, which you push up as you climb, tying back-up knots when you can, and clipping these to your harness. You can also set up a plaquette, which will allow you to pull the rope through as you climb. Alternatively, you can tie Figure-Eight knots into the rope and clip into these as you climb. Whichever self-belay mode you use, you must always remember the rope is attached to an abseil anchor, not a climbing belay, so you do not want to shock load it.
  

	Batman-style  

(Fig 292)


    
Often, on anything less than vertical, the easiest way to return up the ropes is to hand over hand or ‘Batman’ up the ropes, using footholds as you go. This is, of course, higher risk, as you’re exposed to big falls if you let go, and if the anchor was to fail, then you’d be a goner. This is offset by the fact you can climb back up a pitch very quickly. To safeguard yourself, all you can do is to stop every now and then and tie an Overhand bight in both strands and clip them in via a locker (ideally two lockers). If the pitch is short, then you can get belayed from the end of the PULL strand, but if the belay is over 30-metres away, you’ll have to untie at some point.
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Figure 292: Very often, and in real life rope jamming situations, the easiest and quickest method to climb the rope is by Batmanning up the rope, or hand-over-handing up the ropes. This is of course, far more dangerous and risky, and you should use back-up knots as you climb, and only do so if you feel strong and confident. If you fall while climbing a rope in such a way, you will shock load
 the anchor, which may fail (Remember it is an abseil anchor, NOT a climbing belay anchor.).


 

	Ascension method  

(Fig 293)


    
If the ground above you is not easily climbable, or too steep for Batmanning, you can ascend the ropes using two friction-hitches wrapped around both ropes, or one friction-hitch and a plaquette, adding in back-up knots when you can. This can be slow and hard work, so make sure you don’t wear too much clothing. An alternative is to secure the PULL strand and ascend the UP strand using mechanical ascender. A climbing partner provides a good anchor point for the PULL rope.
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Figure 293: If you have both rope ends, you can ascend both ropes via friction-hitches, tying back-up knots into the ropes and clipping into them as you go. If you have mechanical ascenders, then you can secure the PULL rope to an anchor (or your second) and climb the UP rope (not shown).


 
    
    
    RE-CLIMBING A Single rope  

(Fig 294)



    If the end of the UP strand is now out of reach, or the rope has hung up while falling, leaving you with one strand of rope, the problem you face is far more serious.

    Although such a scenario like this can seem hopeless, it is possible to reduce exposure to risk, so don’t just freak out and do something dumb and dangerous.

    First off, remember that on any rappel, the two ends of the UP and PULL strands, being equal, should always meet. So if you only have one end of the PULL rope, if you tie into that end, there should be enough slack in the PULL rope for the second to belay you until you reach the end of the UP strand.

    When being belayed, try and place protection as you climb (this can be cleaned later on rappel).
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Figure 294: If you only have one rope end, then you will have to climb it and hope that the knot, or the problem does not resolve itself while you’re ascending the rope! To guard against this probability, you should be belayed via the free end of the rope, and via a high strength belay (not rap anchor). As you climb you should place protection as you go.


 

    This means you can climb back up to the end of the UP strand to retrieve it, allowing you then to use both ropes to return to the abseil-point. This can be done by the methods covered above.

    One important note on belaying is that you could well have to hold a significant factor-2 fall, and on a half or twin rope, which could be more than you will be able to cope with. For this reason, I would take a direct belay, using a Super-Munter, as this will give you the maximum holding power in a fall.
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Figure 295: If forced to climb a single rope without a belay, then you must use a running belay, that moves as you move. The Clove-hitch is the best knot for this role, as it can be adjusted easily without having to be removed or the locker opened. When using a Clove-hitch, never insert your fingers into the knot, as a fall in that instant could result in the loss or de-boning of a finger. The
 inclusion of a karabiner into the heart of the Clove-hitch allows the knot to be loosened easily as you climb.


 

    Worst-case scenario  

(Fig 296)



    This would be a scenario in which you are forced to re-climb a jammed rope without the ability to be belayed (or only belayed for a short distance before the free rope runs out), a scenario made worse by the fact the stuck rope, which is your anchor, might come loose.

    In order to have at least some meaningful security, you must test the rope first, so you’re sure it is going to hold more than body-weight, meaning carrying out all the techniques above for unsticking a rope, which if done correctly, should indicate whether the rope will take your weight.

    Once this has been done, the PULL strand should be connected to as strong an anchor as you can build, built for both an upward and downward force (you can attach your partner to the belay to act as an upward anchor).

    The climber would then ascend the rope, either via friction-hitches, ascenders or a combination of free climbing or Batmanning, placing protection where possible. Hitches are slow but provide a higher degree of safety in both directions in case the rope fails, while ascenders are faster, but will not work when inverted (they’ll simply slide off the rope).

    If the rope was to become unstuck, with no protection placed, the climber would take a factor-2 fall onto the belay – not cool. Even with protection, the fall would be extreme, meaning you cannot fully trust your friction-hitches either, as they could fail, either breaking or melting.


    This scenario must be avoided, and the risk of any fall mitigated against, meaning the climber must always be connected directly to the rope via a running self-belay, ideally a running Clove-hitch, so that they are always fixed to the rope (so self-belaying). If the rope was to fail, and gear had been placed, the fall will still be bad, but not factor-2 bad.

    The bottom line with all these techniques is to avoid you falling to your death and taking the ropes, and maybe your climbing partner, with you.
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Figure 296: Climbing a stuck abseil rope while self-belaying. Note that the bottom of the rope is fixed to the belay and protection is placed as the climber ascends. The use of a running belay (Clove-hitch) is necessary as it’s often not possible to tie back up knots (they come tight to the lower belay), and your ascenders (mechanical or friction-hitches), may well fail if inverted and shock
 loaded.


 

    Cutting the rope

    Sometimes you get into a stuck rope situation where you do not want to climb back up the rope, such as in a big storm, or when the rope is caught on hanging junk, which you think could come down on you if you try and climb back up. Other times you simply don’t have what it takes to sort it out.

    And so, sometimes you just have to cut the rope and try and get down with what you have.

    When doing this, get the rope as loaded as possible, ideally via some kind of z rig system, so you have every single inch of rope possible. Now cut the rope as high as you can (every foot counts), and even consider standing on your partner’s shoulders.

    So now what do you do with one full-length rope and one very short short one. This leads us to the next problem area of not being able to make full length raps.

       Ropes don’t reach 

    

    This is a scary situation to be in, when you realise your ropes won’t reach the ground or the next belay, doubly so if you find this out the hard way, hanging in space, 5-metres off the deck, with your stopper knots jammed up against your belay device.

    This scenario can be caused by several different issues:

    
      	You’re forced to cut down one rope.

      	You have somehow missed the intended anchor, but have failed to reach an anchor on another route, or a large feature.

      	You only have one rope, but you’re on a descent designed for double ropes, or the rope you have is just too short (a 60-metre rope on raps designed for 70-metre ropes).

      	You’re building your own anchors on very bleak terrain, and cannot reach the next place where an anchor might be found.

      	You are on overhanging terrain and have to somehow reach the ground.

    

    
    In some of the above scenarios, it might be best to re-climb the rope and find the correct anchor or create an intermediate anchor, but sometimes that’s not an option, meaning you’re pretty much ‘up shit creek’, unless you can find a paddle.

    Below are a series of techniques you can adopt that might help you escape such a situation, some simple - like the dead-fall method, or just fixing your ropes - others that might give you a headache.

    
        	FIX your rope
    
The simplest method, but only works close to the ground. You just tie both ropes together and fix them to the ground, with each climber passing the knot (or one climber lowers the other first). If this has to be done after the leader has discovered the ropes don’t reach, then this is more involved. Here, the second would have to secure the UP rope with a friction-hitch, so that the leader could unweight the PULL rope, which would then be fixed to the anchor. The leader would then go back on to the now fixed PULL rope. Then the second drops the end of the UP rope down (the other end still being attached to the leader and running through their belay device), and the leader would tie both ropes together, then continue rappelling to the ground. This, of course, means your rope is now fixed (you lose it unless you can return with another option), but sometimes that’s how it goes. If you’re carrying a Beal Escaper, it might be possible to retrieve both ropes, but be aware the amount of stretch over two rope lengths will be considerable.

    	Rope anchor
    
This is a variation of the above. Here, one rope is fixed and rappelled, and the team rappel from its end (the rope is the abseil-point), carrying on down with just one rope.

  

	Extend the belay

If you have spare slings and cordelettes, then you can consider extending the abseil point by several metres.

	ROPE Extension
    
If you’re unable to reach the next anchor, then you can try to make use of all the slings and cord at your disposal (don’t forget quickdraws, axe lanyards, and wired nuts). These can be clipped, or lark’s footed together to form a very effective extension that may be tens of metres in length, used in one of two ways:


  	Blocking Method  

(Fig 297)


    
This technique works very well when you only have one rope, and it’s too short (60-metre rope on a rappel set for 70-metre ropes), or when one rope has been cut. What you are doing is adding the extension to one end of your rope, or to the short rope, then using it as the PULL strand in a blocking set-up.
  



 
  
  	Ghost Method  

(Fig 298)


    
This is used when your RAPPEL strand includes a knot, making blocking impossible (you have knots on both ropes), and is used to extend two full-length ropes. You will tie both ropes together, then add the extension to the end of the rope that will be your PULL/RELEASE strand. Once you have identified the middle mark, you should employ a ghost anchor, rapping on the RAPPEL strand (you must pass one knot), and then using the r extended rope to release it. The extension can be placed either at the top or the bottom, depending on the ghost method used, with the extension being at the top if using a releasable Bowline or ghost stick, but at the bottom if using a Macrame hitch. On the subject of extension, it’s also worth mentioning - in extremis - that a rope is made up of several extremely strong core strands, which can be removed from the sheath and tied together to form a retrieval cord.
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Figure 297: Rope extension (blocking method).
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Figure 298: Rope extension (ghost method). Note that there is an A and B variation, which depends if you have your rope ends at the bottom of the pitch as normal (A), or inverted, so that the rope ends are towards the anchor (B), meaning the extension is set at the top, not the bottom. The B method is appropriate for techniques such as the releasable Munter-hitch or if using a ghost stick, with
 A will work with a macrame or CEM hitch.


 

The Equaliser Rappel  

(Fig 299)



This is a good technique if you’re forced to use ropes that are not equal length (one cut down rope), but don’t have any way to extend the rope. The basic idea is you will allow one rope to move through the abseil point in order for both rope ends to adjust.

To do this, you need to be running the ropes through a hard-link at the abseil-point (a soft link might melt), and clip yourself into both ends (do not trust stopper knots).

It’s also advisable for the leader to have the ability to re-climb the ropes if the method fails to get them to the anchor, as well as a second who understands how to control and lock the ropes at the abseil-point.

Method


  	Set the long rope as the UP rope, and the short (cut) rope as the PULL (abseil knot is on the cut rope side of the anchor).

  	Attach both ends via Clove-hitches attached to a locker clipped to your leg loop. This reduces the possibility of the rope ends jamming into your device, meaning you retain some flexibility (in a worst-case scenario, you might have to release the knots and drop to the ground).

  	Rappel on both ropes as normal.

  	When you get close to the end of the short rope, allow the UP strand to slowly pass through your descender, through the hard-link, thereby lowering yourself (the PULL strand will be static).

  	If the distance between you and the next anchor is less than 50% of the remaining UP rope, then you will be able to make it to the anchor (hopefully you might be able to judge this before you descend).

  	Fingers crossed you will reach the anchor.
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Figure 299: A equaliser rappel, used to squeeze out the most from two ropes, where one rope has been cut short. For this to work, the short rope must be the PULL rope, and requires a hard-link at the abseil point, due to the rope running through it while loaded.


 
‘SHORT end’ METHOD

With this method, on finding the ropes do not quite reach the next anchor, you must ask the following questions:



  	Is it possible to climb down to the belay?

  	Is there any protection between the rope ends and the belay?

  	Who is the strongest climber?

  	Is the ground above equally as climbable as the distance below to the next anchor?




If it does look possible to climb your way out of the problem, then you have two options, depending on who is the most competent climber. If the leader and second are equally matched, then you can employ these methods:


Method 1  

(Fig 300)



The basic concept is either lower, or allow the leader to down-climb past the point at which the ropes end, but belayed instead by one rope, placing gear as they go, and then for the second to carry out a partial rappel (the distance they can rappel will be less than the leader, so it’s vital that the ground above can be climbed).



	The leader tells the second to place a friction-hitch on the PULL side of the rope, but above the knot, and a second one on the weighted UP rope, to act as a belay.

	The leader now secures themselves to the end of the PULL rope, and escapes the UP rope, tying a knot into the end of the UP rope (this helps safeguard the second).

	The second can now put the leader on belay via the free UP rope.

	The second now belays the leader down.

	The possible belayable distance is approximately 60-metres, but for every extra metre added, you must subtract 1-metre that can be rappelled by the second (this is why it’s called a short end method, as they get the short end of the stick and the rope).

	As the leader climbs down, they place protection and clip this into the rope, and would ideally climb up a little as well.

	On reaching the next belay, they would attach their belay device to the PULL rope.

	The second now rappels the UP rope until they reach its end (stopper knot).

	They now tie into the PULL rope, and escape the UP rope, removing the stopper knot, and begin to down-climb, pulling down the UP rope as they down-climb.
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Figure 300: Short end method 1. The leader rappels, only to find the ropes do not reach the belay. The leader ties into the PULL rope. The second belays the leader via two friction-hitches, one on each rope, but above the knot.  The leader comes off the UP rope, and ties a knot into the end to safeguard the second (closes system). The leader down-climbs while placing protection, clipping it into
 the PULL rope (this will safeguard the second as they down-climb). The leader sets up a belay and puts the PULL rope on belay. The seconds rappels until they reach the end of the UP rope, then ties into the end of the PULL rope. The second down-climbs while belayed by the leader, pulling the UP rope down as they go.


 

Method 2  

(Fig 301)




This is a variation of the above, and I’ve used this when the more experienced climber is the leader, and the second has to switch (but the leader does not want to return in order for that to happen).


	Make sure you have a hard-link at the abseil point.

	The leader must unweight the PULL strand, allowing the second to rappel it, or unweight both ropes and allow the second to rappel these.

	Once the second reaches the leader, the leader switches to the UP rope and the second switches to the PULL rope (both climbers should tie into their respective ends).

	The leader now climbs back up, allowing the second to be lowered or down-climb, placing protection as they go. The leader can also place protection in the second’s PULL rope as they climb past it.

	Once the second reaches the belay, they belay the PULL rope, and the leader ties into this and escapes the UP rope.

	They now down-climb, belayed on the PULL rope, pulling down the ropes as they go.




Here, the aim is to carry out an advanced counter-balance rappel.

The best climber should end up rappelling on the UP strand, the other climber on the PULL strand, and you might need to do some work to get both climbers onto the correct ropes to begin with (make sure the leader cannot be dropped, and they should remain clipped to both ropes until the second has reached them).

When the higher climber is twice the distance that is left between the rope ends and the belay, so 10-metres if the gap is 5-metres, they should begin placing any gear they can and clip this into the PULL strand. The amount of gear placed is always going to be limited; otherwise, you’d just make an anchor, but sometimes it’s possible to place some. Any protection placed should be removable by the last person down.
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Figure 301: Short end method using method 2, an approach that works when the second is not confident to down-climb the shortfall. Note that although the leader will unweight the PULL strand in order for the second to descend, both ropes should remain under control to avoid catastrophic failure, such as both climbers attaching themselves to the UP rope. I have found this method of use in blank
 snow filled gullies and couloirs, and here, it’s possible to simply stand in balance and wait for the second to arrive. Leader fanfares to UP strand. Second comes down PULL strand. Both climbers tie into their ropes. Second down-climbs (or is lowered), while leader climbs up. Gear is placed on the PULL rope by both leader and second (as one ascends, and the other descends), if required. Second creates
 belay and belays the leader down, pulling down the UP rope as they descend.


 
Once both climbers are level, the weaker PULL climber must take all the rack, and any packs and the UP climber must climb back up (or pull on the PULL strand), so the PULL climber is slowly lowered down.

As they go down, they should place as much gear as they can, and clip this into the PULL rope. This will safeguard their partner. In this scenario, the climber is lowered down 5-metres, while the UP climber climbs up 5-metres.

Once at the belay, the lower climber puts the PULL rope on belay, and the upper climber ties into the PULL rope (or clips in with two lockers), and then allows the UP strand to pass through their descender after removing the knots.

The climber now climbs down, taking the gear out as they go, the rope that is being pulled through the anchor above, giving a small amount of resistance.

I’m sure some will be finding all these scenarios a little over the top, just hypothetical tests in problem-solving, but having used all three, I can tell you they’re more than that.
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Figure 302: When trying to apply control overloaded ropes, I would advise using a direct friction-hitch above the knot on the PULL side of the abseil point (right), and clip a second friction-hitch to your harness for an indirect belay (left).


 


Rambo method  

(Fig 303)



This emergency technique is worth learning as it’s effective yet simple - unlike most other techniques here. The Rambo is employed when you only have a single rope but must rappel a full rope length to reach the ground or a large ledge.

The Rambo is basically an advanced blocking technique, where your single rappel rope is fed through the abseil point, then blocked by a Figure-Eight clipped into your climbing pack or an object roughly twice the weight of your climbing rope (a 60 m x 9 mm rope will weight around 3 kg).

The weight is held in place by a fail-safe locker for the leader, to stop it falling and the rope being lost, and removed once the second is attached to the rope and ready to rappel.

Once both climbers are on the ground, the rope is released, and the bag will drop, pulling the rope down through the anchor. Just make sure you’re not standing underneath it.
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Figure 303: Dead-fall method, showing the pack (or dead-weight), docked with a locker fail-safe, on the left, and ready to drop of the right. When releasing the rope, make sure you’re away from the drop zone.


 

Fifi Death Method  

(Fig 304)



Although I avoided covering the Bear Grylls’ kamikaze knot (a cut Sheep Shank), I will share the following method for rappelling on a single rope, or two lightweight ropes joined together to form a longer rope.

It’s less dangerous than the Kamikaze method, but it’s still highly dangerous, but I include it here as there is a one in a thousand chance it could save someone’s ass. But, be under no illusions - this technique is extremely dangerous for the last person down.

I would advise you to practise it in a manner where the hook has a fail-safe, and only employ the method when it’s a life or death situation because THIS METHOD COULD KILL SOMEONE.

For this reason, I would also not go around talking or writing about this on online forums, as leaving out crucial parts of the technique will only make it more likely to kill someone.

History

This technique first appeared in the French climbing magazine Vertical in the 90s and has attracted underground notoriety, both on the forums and on YouTube. Personally, I’ve used this technique several times, but never as a rappel anchor, but as a retrievable lowering hook.

Component parts


  	Fifi hook

    The whole technique works around a Fifi hook, and I would advise against using the Petzl model, as I feel this isn’t as strong as the Black Diamond design; plus the Petzl design also features a slot design that can create confusion, and incorrect set-up. The BD Fifi is very light, at just 22 grams, and can be used as a straight Fifi: used to clip into gear to rest, as well as other trick techniques. If you use the BD Fifi, I would advise cutting away the webbing, as it’s low strength.

  

  	Bungee cord

    It’s unlikely a team would have bungee cord at hand in their rap kit, and so this must be improvised, either taken from a pack (a bungee loop is invaluable on a pack), or from a piece of clothing, such as the pull cord on a jacket hem.

    If you’re in need of the bungee, you’ll not care about having to have the cord replaced at a later date. You will need a length of bungee around 50 cm to 100 cm, and thin enough to pass through the top eye of the Fifi, so around 4 mm or 5 mm.

    The bungee loop should be threaded through the small retrieval cord hole in the head, and tied to form a classic hitch loop.
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Figure 304: Fifi death method with fail-safe (you must employ the LAPAR protocol), set for the first climber down. Note that the rope is weighted and the bungee cord is fully stretched out and loaded. Due to having a fail-safe, the second can monitor how secure the fifi is if the leader is able to keep it weighted, for example, as well as test it will release (the fail-safe will catch the rope). The last climber down should not remove the fail-safe until they are full weighting the rope.


 
    Method

    
      	Connect your Fifi bungee into the rappel rope, either via a friction-hitch or tie it into the abseil knot.

      	Tie your rappel rope directly into the Fifi via a rethreaded Overhand bight, leaving 1-metre of a tail on the knot.

      	Tie an Overhand on a bight to the end of the tail, and clip a locker onto this. This will be your fail-safe.

      	Clip the fail-safe into the abseil-point (LAPAR).

      	Hook the Fifi into the abseil-point.

      	Pull the rappel rope, so that the Fifi is weighted, then slide the bungee hitch down until the Fifi is under tension by the stretch bungee.

      	As you have a fail-safe, you can let go of the rappel rope now, and watch the Fifi spring off the abseil-point. If it fails to spring off, you need to move the bungee hitch down further, but the load must always be on the rappel rope, not the bungee.

      	Once you’re happy with the bungee length, attach your descender and friction-hitch, and rappel off the Fifi. Here you’re implementing the LAPAR protocol, with the leader protected by the fail-safe.

      	As the leader descends, they should maintain their full weight on the rope, as unweighting it will see the Fifi pop off the abseil-point. Sorting out tangles with the fail-safe in place means the last person down should not need to unweight the rope for any reason.

      	Once down, the leader can check the Fifi will release by fully unweighting the rope.

      	The last person down, should leave the fail-safe in place until they are fully weighting the rappel rope, and only then remove the fail-safe, and begin down slow and steady.

      	Once on the ground, the last person takes their weight off the rope, and the Fifi falls to the ground (hopefully).

    

    If you need to employ this method in an emergency, but have no fifi hook, you can try and create a hook using the smallest plain gate karabiner you have, taping the gate open and the hooked nose with gaffer or finger tape, and tying and taping the bungee onto the Nose of the karabiner.
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Figure 305: Once the weight is removed, the bungee loop springs back and releases the fifi hook. Again, this is a VERY DANGEROUS technique. Note that in these diagrams the bungee cord is tied into the Fisherman’s knot, but generally, it’s easier to tie a friction-hitch (Prusik knot) around the rope, then tie the bungee cord through the fifi, so you can easily adjust the tension.


 

Multiple rope rappel  

(Fig 306)



There have been several times in my life as a climber when I found I had to do a rappel that was much further than a rope length, and further than could be spanned by using the extension method, where you had to somehow make a multi rope length retrievable rappel, which in my case was generally due to overhanging rock.

If you have a third or fourth rope, then there is a way to set up a releasable non-ghosting option.

There are several arcane ways to do this, using linked ropes and strange knots, but I feel such methods are more intelligent solutions, complex, intricate, thought up by bored mountain guides, rather than practical ones. I would also add that I feel a lot of the ghosting techniques also fit in this category, in that complexity and a lack of familiarity does not make such techniques practical in extremis (and you would only be using such a technique in an emergency.)

Instead, I will offer my own system, which is simple and safe, easy to remember, and designed to allow you to rappel multiple linked ropes (3 or 4) while sticking to the LAPAR protocol.

Method


  	Set two ropes up as a hard blocking system (with no fail-safe cross-clipped into the RAPPEL rope), using a small hard-link, or a loop of cord (this is vital).

  	Tie a third rope into the end of the PULL strand via an appropriate knot (OOB, Gibbs, Double Fisherman’s).

  	Tie a Figure-Eight into the end of the RAPPEL rope, and clip the other end of the third rope to the Figure-Eight. This will create a closed loop.

  	Rappel on the RAPPEL rope until you’re 2-metres above the Figure-Eight.

  	Clip into the Figure-Eight as a fail-safe.

  	Take the end of the 3rd rope, and attach it above you to the RAPPEL rope via a friction-hitch: either a Klemheist, autoblock or VT.

  	Transfer onto the 3rd rope (I’ll leave the detail of how, up to you).

  	Unclip from the Figure-Eight fail-safe, but leave it in place as a fail-safe, blocking the friction-hitch if it was to slip.

  	Rappel to the ground.

  	Second descends and carefully passes the friction-hitch (clip into fail-safe) and then removes the fail-safe and rappels to ground.

  	The PULL strand is pulled, pulling up the friction-hitch until it hits the abseil-point. As you continue to pull, the RAPPEL rope will pull through the friction-hitch until it passes all the way through, at which point the end of the 3rd rope and the friction-hitch will drop to the ground, along with the PULL rope.



If you’re forced to carry out this technique, make sure your RAPPEL rope is your thickest line, in order to maximise the grip and security of your friction-hitch, and I hope it goes without saying that your hitch needs to be well set, as the last climber’s life will be hanging by that friction-hitch (you can add a second hitch, but it must remain un-weighted and set above the primary friction-hitch in order to work as a back-up).

If you need to use four ropes, then simply add in an extra rope, but always tie all ropes together to form a loop, as this allows you to pull the RAPPEL rope back a little if there is a problem.
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Figure 306: Multiple rope rappel. This is a very advanced technique that not only relies on a solid understanding of how such a set-up would work, why and when you’d employ it, but also how to carry out passing the knot and friction-hitch smoothly. Like many non-standard problem-solving techniques, this is a high-risk technique that would be used to escape a hopeless situation, and not just as
 a short cut.



   PASSING KNOTS 



This is a great little problem-solving exercise to practise on a wet day, as there are many ways to pass a knot, although, in reality, the chances of ever having to pass a knot on rappel – for most climbers – is slim.

Nevertheless, it’s a skill that when you do need it, you really need it, and so is best practised first. If you haven’t practised it, then you can waste a great deal of time, get into a total tangled mess, and also put your life at risk.

The following techniques will generally focus on passing knots on single strands of rope, but all the methods can be applied when rappelling on double ropes.

When would you pass a knot?

The most common use of this skill is when travelling down fixed ropes, either ropes you’ve fixed and are employing to return to a high point, or ropes that have been fixed in place by others, or in a self-rescue situation, perhaps both ropes are damaged and feature knots tying out damaged sections.

IRON LAWS

#1 Fail-safe knot

You should always use a fail-safe when passing a knot, the Clove-hitch being ideal, as it can be untied with one hand (or simple Overhand). Clip this into your belay loop.

#2 Two-points


You must always be attached to the rope by two points at all times during the transition, so always use a fail-safe, clipping into it with a locker or two snap gates. You should never be hanging off just a 5 mm friction-hitch. You should also consider tying off your device at certain stages of the process.

#3 Distance

One thing that will gum up the process of passing a knot is failing to allow enough distance between each part of the system - knots, devices, back-ups and fail-safes. Always keep the knot 30 cm from your device (when your hand hits the knot, stop), and extend your back-up-hitch as far above your device as possible without losing control of it (I would always use an abseil lanyard or lock-draw).


Standard method  

(Fig 307)



If you have mechanical ascenders (which you should if you know you’re going to be using fixed ropes), or multiple friction-hitch-cords, you can make this process much easier and safer, but here I’ll cover the most likely scenario, using a single hitch cord (which most climbers will have) and a 120 cm sling (2 x 60 cm slings lark’s footed together will also work).
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Figure 307: Standard knot pass using two friction-hitches. Note that here the back-up-hitch is set above the descender. Also, note the fail-safe. There are many different ways to set the fail-safe, such as tying a Mule knot into the rope.


 
Method


  	01.Before starting down, attach your back-up-hitch above your descender (autoblock friction-hitch or Klemheist), rather than below as normal, and make 100% sure it is working correctly.

  	02.When your hand hits the knot, allow your back-up-hitch to lock on the rope.

  	03.Secure yourself via a fail-safe.

  	04.Remove your descender from the rope, and re-attach it below the abseil knot.

    	05.You will now take your weight off the friction-hitch by one of the following:
    
        
          	Option 1

          	Loop the rope around one foot three or four times so that it binds, allowing you to step up and take your weight off the friction-hitch.

          	Use a J-hook, step up and release the friction-hitch.

          	Clip a 120 cm sling into the fail-safe knot and stand up in this.

          	Tie a foot loop in the climbing rope, and stand up.

        

    
        
        	Option 2

        	Once you’ve taken your weight off the back-up-hitch, you can slide it down to the passing knot, and your weight should come onto your descender. If there is a problem, you can either sit back on your friction-hitch or push the hitch up and start again.
      

        


    
  	06.Remove back-up-hitch and reattach below device.

  	07.Unclip from the fail-safe knot and untie it.

  	08.Continue down.
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Figure 308: Linking your harness to your friction-hitch via an adjustable lanyard gives you more flexibility than having it fixed in place. Alternatively, if you’re rappelling double ropes that are tied off together, clipping your lanyard krab into one strand will give you an extra fail-safe, as the knot will act as a stopper.
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Figure 309: When tying ropes together, you can incorporate a clip-in point for your fail-safe, this example being a Figure-Eight tied into the upper rope, that has the lower rope feeding through it. You can also tie an Alpine Butterfly just under the knot, with either a very large bight, or a short loop into which you can connect a lanyard. Note that you should never use a non-dynamic lanyard
 (daisy chain, knotted sling, Purcell Prusik) as a connector to a fail-safe, as falling onto it from above would generate a high fall factor (2), which could break the sling. The only time I would do this would be when using a dynamic lanyard.


 


VT Method  

(Fig 310)



    This may be the best method, but requires knowing how to tie a VT-hitch and using its ability to release when fully loaded.


    
      	Place the VT-hitch above your descender, ideally using some form of extension, like a lock-draw or abseil lanyard.

      	When your brake hand hits the knot allow the VT to lock down.

      	Create a fail-safe.

      	Remove your descender and reattach it below, but close to the knot.

      	Now pull carefully down on the top of the VT and allow it to slowly slip until your weight is back on the device.

      	Remove the VT and replace it below the knot.

      	Remove the fail-safe and continue down.
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Figure 310: VT knot pass method. Note the use of the fail-safe (FS).
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Figure 311: The J-hook or foot-lock is a technique you should practise, as it can often allow you to solve a problem involving passing knots without the use of a friction-hitch.


 


    Munter method

    The fastest knot pass is to use a Munter-hitch, and allow the knot (ideally an Offset Overhand), to simply pass through the knot (see lowering). This technique is generally only used in an emergency; however, due to the amount of twist put into the rope.

  
‘CUT-OUT’ Load knot pass  

(Fig 312)



This is a technique that’s worth a little study as it’s a very effective way to pass a knot with a load, such as when undertaking a tandem abseil during a rescue, but also if rappelling with a haul bag, as you bypass the knot altogether before you reach it.

Although the VT method is also effective in these scenarios, the advantage of the cut-out method is that it will not come up short during the transition, which can be a show stopper when you’re also dealing with a 75 kg load.

The technique requires two descenders (it can work with one if you move to a Munter-hitch), and at least one hitch-cord. In a rescue situation you can use the injured climber’s descender (and on a big wall you usually have an ABBD, and a belay device).

Method


  	Attach a friction-hitch above your belay device to act as the cut-out hitch (the stronger the cord, the better), with a karabiner attached, but do not clip into it, but simply leave it loose and bring it down as you descend (this saves tying it while hanging). If you’re carrying a mechanical ascender, then this could be used instead, just know this hitch or device is going to be left behind.

  	Attach your back-up-hitch below your device.

  	Descend until 2-metres above the passing knot and allow the back-up-hitch below your device to lock.

  	Although you can include a fail-safe at this point, you should never have less than two points of connection, and so it can be skipped. This also has the advantage that you will not mistakenly load the fail-safe (you forget to remove it), which can lead to a major problem when dealing with a load.

  	Tie an Alpine Butterfly or Overhand on a bight below the passing knot (the Butterfly is easier to untie after loading), and clip this into the  cut-out friction-hitch above your device, meaning the passing knot will now be above you.

  	Take your second descender and clip this into rope B, and attach this to you, taking in as much slack as possible. If you have a spare hitch-cord, then attach this below the device as well, as a back-up-hitch.

  	Now you should have a full rappel set-up on both ropes, one loaded and one unloaded but ready to go.

  	Unclip and untie the fail-safe.

  	Allow the rope to pass through your primary device on rope A until the secondary device comes tight on rope B, allowing transfer from one to the other.

  	Remove your primary descender and back-up-hitch from A and continue down.



If you are being followed by another climber with a load, then leave the free descender and back-up-hitch on the rope, for them to use.
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Figure 312: Cut-out loaded knot pass, with the cut-out friction-hitch (CO), used to lift the rope below the knot above your descender (DD1). At one point, you will have a descender on both ropes (DD1 and DD2), allowing you to transition from one to the other easily. Note: make sure DD2 is set as high as possible so that it becomes fully loaded before DD1 hits the knot (runs out of rope).
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Figure 313: Cut-out method using two ABBD devices and a handled ascender.



   Rappelling a loaded rope 



There have been a number of occasions when I’ve had to descend down a rope that was fully loaded, meaning that not only could I not insert the rope into a descender (let alone use it), but I also didn’t have enough slack to use even a karabiner wrap or bicephale.

The situations in which I had this problem to solve generally involved descending a fixed rope whose end had been dragged down by snow, or descending down a line to a haul bag that was hung up, but still fully loading the haul line. But this problem is more generally saved for dealing with a partner who is stuck on an abseil rope, perhaps unconscious, meaning the climber has to somehow descend down the very ropes that are being used.

Here I will describe the three techniques that can be used.

Friction-hitch descent

This is the most obvious method of descending a loaded rope, and can be used on both single or double ropes, but can be slow and awkward, especially if you then have to climb all the way back up again!

The best method is to employ a high VT-hitch and a lower Klemheist (or two Klemheists if you can’t tie a VT), paying very close attention that the top hitch does not block the bottom hitch, and the top hitch is always within reach.

To descend, you will caterpillar down the rope, pushing the bottom hitch down the rope, then releasing the top hitch slowly until the bottom hitch locks again, then repeat. The trick to doing this is often about making lots of small movements rather than fewer large ones.

The biggest danger with this technique is that if you fail to allow one hitch to fully lock, and both begin to slip due to pressing on them with your hands, you might go into death grip mode, and stop either locking and so hurtle down the rope (the hitches will probably melt off the rope if this happens).

I would advise that you remain attached to the rope by some method, such as a locker clipped in with a sling, to safeguard you if you do slip down the rope out of control.

If you are using mechanical ascenders, then the descent is much safer, but can be a little trickier, as going down requires the use of a foot-loop on the bottom one, and some skill to stop the top ascender snagging on the sheath (it’s something worth practising).


ZIG-ZAG method  

(Fig 314)



This technique only works with double ropes, creating a friction brake even in ropes that are under heavy load. To set up, simply criss cross the ropes through three karabiners, adding more karabiners if you feel you need more friction. This method should always include a back-up-hitch, and be extended. You can also add in a VT-hitch above for further control.
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Figure 314: Zig-zag method for rappelling two loaded ropes. Front and side image feature non-locking karabiners, while the third diagram (right) shows the set-up using lockers, a VT back-up-hitch and an extension locker (recommended set up).


 

VT Method  

(Fig 315)



This technique works with both single and double ropes, and is easy to use, but requires care, and a slow, steady approach, moving down the rope at a speed that allows heat to be dissipated (otherwise the VT might melt).

To set up, attach a VT-hitch, clipping this into a large HMS krab, clipping this into the rope. Clip another locker just above the VT locker, creating a variation of the Bicephale brake, one in which the lower karabiner is held by the VT-hitch.

As you release the VT-hitch you will begin to descend, but if you descend too fast, the hitch will lock, so the descent is achieved by finding the sweet point between locked down and being out of control.

One vital detail in the set-up is you must run a sling or your lanyard from your harness to the VT (either directly into it, or clipped into its locker). Without this, if the weight was to be lifted from the rope, the whole system would fail, as it requires tension to work. As with the zig-zag, you should use a lower back-up-hitch and extend the VT, so it’s at chest height.
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Figure 315: VT method showing an integrated fail-safe in case the rope loses its tension (left), and how you would use a lanyard to connect to the VT, clipping into the VT (shown), or into the VT locker (not shown).



   Rappel to >Rescue 



There is always the possibility when making big dangerous descents, that the leader might become incapacitated, perhaps being struck on the head by a rock dislodged by the rope, or left hanging in space with no way to get back up the rope. The classic example is abseiling into space, and not being able to reach solid ground or get back to the belay. This is a pretty tough self-rescue scenario, and most climbers will be badly prepared to handle it, as the leader will probably have the entire rack with them. Here are some initial questions you need to think about:


  	If the leader is injured, then how bad?

  	Will hauling them back up make things worse?

  	Do they have time to wait for a rescue (if they are hanging in space probably not)?

  	Can climbers close by come to your aid?

  	How are they connected to the rope? Are they clipped into the end knots, or just held by a back-up-hitch?

  	Are you able to descend down to assist them or pick up more gear from them?

  	Can they get their weight off the rope, so you can do a Y-hang pick up?




Help the leader help themselves

If the leader doesn’t have any cord to make friction-hitches, you may be able to just slide some down, or descend down some way via the rope, using a loaded rope technique, and drop them down to them. Just make sure you’re not going to make things worse.

Haul the leader back up 

(Fig 316)



The leader is hanging far below you in space and is not moving or communicating, and there is no chance of rescue, and you cannot descend down the rope to assist, so your only option is to haul.

There are countless ways to do this, and I’m not going to now go into the whole subject of self-rescue and hauling, but the following focuses on a few rappel specific examples.


First off, unlike many hauling/rescue scenarios, here the rescuer has no spare rope beyond the tails, both ropes loaded by the casualty. You may also not have an ideal anchor for such a rescue. But before you go all Touching The Void, try the following.


  	The first thing you need to do is make sure the leader can be safely hauled, and you will not make matters worse. Here, as with crevasse rescue, you must make sure they’re not blocked by a solid object (overhang), and so will end up being crushed or suffocated as you haul them up.

  	If the casualty is injured you may have to try and reach them before attempting to haul them up, perhaps to put them into an improvised chest sling in order to keep them upright.

  	Make an inventory of what rescue kit you have. Hopefully, you will have a friction-hitch, a cordelette, some karabiners, and your belay device (ideally a plaquette).



If you want to haul, you should do the following:


  	Change the rappel anchor to a belay (if possible).

  	Unless you’re 100% sure you have stopper knots at the end of the rope, I would advise against hauling up on one strand, as the climber is probably only held by their back-up-hitch, and hauling on one strand may cause the friction-hitch to fail. Secondly, it’s also easier, if using very skinny ropes, to employ a friction-hitch on both, as in an emergency, Murphy’s Law will kick in, and you could find a friction-hitch isn’t going to work on that 7.7 mm rope.



Due to having no rope to work with, you must start with a piggyback haul system using your cordelette. The benefits of this are a) your cordelette is semi-static, b) it is lower friction due to its smaller diameter. I will describe a 2:1 below, but you can create anything from a 1:1 to a 6:1, using your cordelette.

Method


  	Set up your belay device, ideally as a plaquette (otherwise use your device in a friction-hitch set up, a locking Munter or Alpine clutch), so it’s ready to accept your ropes once slack is available.

  	Take your single strand of cordelette, and tie one end into both ropes via a Blake’s friction-hitch (or tie a separate friction-hitch and attach this to the cord).

  	Now Clove-hitch the cord into an anchor point, leaving a 1-metre strand (use Clove-hitches in order to make it easier to dismantle the system). This arm of the system will now hold the ropes in between cycles.

  	Now attach a friction-hitch as your ‘rope grab’ to both ropes above the Blake’s hitch.

  	Run the cordelette down from the first Clove-hitch, through a locker on the rope grab, then back up through a second locker, and clip this to your harness with a Clove-hitch, creating a low efficiency 2:1.

  	Get yourself set up high, and use both your body-weight, leg power (press out from the wall), and your hands pulling up on the ropes, to raise the climber, which will only be by a small amount.

  	At the bottom of each cycle, pull down the Blake’s hitch to lock the rope while you reset.

  	If this is not effective, switch to a 3:1 haul.

  	As soon as you can insert rope into your plaquette, do so. This will give you the option to now remove the holding friction-hitch.

  	Keep hauling, taking in the slack with the plaquette.

  	Once you have enough free rope, you can switch to a hauling system using this, either a 3:1, or 6:1 using the cordelette.

  	If you’re using this system to rescue a partner who is unable to climb the ropes, once you can pass them one end of the rope (30-metre mark), they can then assist you, via a drop loop method.
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Figure 316: Hauling the leader via a piggy-back 2:1 hauling system via the cordelette (c). The middle image shows the belay device set-up and ready to accept the rappel ropes as soon as enough slack can be pulled through. Also note the lower holding hitch, is formed from the cordelette (you can make a holding strand out of a 120 cm sling or linked slings instead, but this system only requires
 one cordelette and one hitch-cord. Note: this is an advanced system for an advanced problem, and should be practised before you need it for real, to understand how it works, as well as its shortfalls.
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Figure 317: Belay device set-up in friction-hitch minding mode, with the device stopping the hitch from locking as the live rope, is pulled through, but locking when weighted. I’d advise you try and have a little slack in the hitch as possible in order to maximise efficiency.
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Figure 318: Three piggyback set-ups: 1:1 (left), 2:1 (middle) and 3:1 (right). The efficiency of any system employing karabiners rather than pulleys will also be low, which is one reason it’s always worth carrying at least one low friction ring on your harness.



   Returning up the ropes 



There will come a time when you’re forced to re-climb back up your rappel ropes, sometimes all the way back up to the belay.

Unfixed option

If your partner cannot fix the ropes, perhaps due to not being able to communicate with each other, then you must ascend both ropes. If you’re rappelling using a tube device that can be used as a plaquette, you can switch to ascend mode by the following:


  	Tie a fail-safe knot below you into both ropes, and clip them into your belay loop.

  	Clip a locker into the plaquette clipping point, and clip this into your belay loop.

  	Take a 120 cm sling and tie it into the rope above your device using an FB friction-hitch to create a foot loop.

  	Stand up in the foot loop, unweight the belay device, then unclip the tube’s locker from your belay loop while retaining the ropes.

  	Reweight the device, with the plaquette’s locker now taking the load, thereby switching the device into plaquette mode.

  	Leave the fail-safe in place and begin to ascend.



If you’re using a tube device, you can still ascend, but it will not have a plaquette function, so it is probably best to switch to two friction-hitches.

Ascenders on an unfixed rope  

(Fig 319)



If you’re carrying ascenders, but the ropes are not fixed, one option is to ascend on the UP strand, as this has a good chance of being blocked by the abseil knot.

If you choose to do this, here are some ways to mitigate the risk of the rope pulling through as you climb it.


  	Always remain attached to both strands at all times, both the end and via regular back-up knots.

  	Attach a friction-hitch above your top ascender around both ropes. The ascender will push this upwards, but it should lock if the ropes begin to move in opposite directions.

  	Try and signal to the second that they need to fix the ropes (see locking off the ropes).







[image: image cap]


Figure 319: Adding a friction-hitch above a mechanical ascender helps to provide some form of safeguard when climbing a single rope of a two rope system. This system does not fully guarantee your safety and should be used along with regular back-up knots. Another option, if you have two ascenders, is to attach both ascenders to both ropes, and either Batmaning up the rope, or using a friction-hitch,
 ABBD, or belay device for your feet.


 
Fixed option

If your ropes are fixed, then that means you already suspect you’ll be coming up. If the ground looks like it can be free climbed, then fixing via a plaquette is the best option, as you can quickly go from rappel to being belayed, even with your device and back-up-hitch still on the rope (remember to tie a fail-safe).

If free climbing is not an option, but you can communicate, then you can Batman up one rope, while being belayed by the other, which is a very fast option. If none of these work, then you can simply ascend the ropes in any manner available.

   Challenging ground 



The ideal descent is down a flat, plum vertical wall, with a solid, bolted station every 55-metres, ideally with a cafe at the bottom. Unfortunately, not all descents are so obliging, especially if you’re forced down some horror show of a wall. In such situations, you will face several unique problems.

Pendulums

Unless you’re just rapping down a line of bolted rap stations, reaching the next rap anchor will often require you to swing a little left or right, as ideally, you don’t want to be directly under the previous belay. But what if you have to really swing a long way?

It’s obvious, but the lower you go, the more you can tension left or right, but you need to pay attention to the outcomes of a fall, as a 20-metre swing right, will see a 30-metre swing back if you blow it; not good if there’s an ankle-breaking corner in your swing line.

A better option, if you know you need to get over a wide distance, perhaps to a bolted line, or easy ground, is to create a pendulum point. To do this, rap down, say 20-metres, swing, place some gear, clip in the rope, and continue down. Now you can tension, or even place another pendulum point. Once at the next stance, you need an anchor, as you must secure the ropes for the second, and not risk being pulled off by them.

When the second comes down, they will remove each pendulum point, resulting in them being off one side of the belay, but with the ropes connected to this, they can pull themselves over.

Overhanging routes

One style of route that sends shivers down the spine of climbers, and one that often leads to the claim of ‘unreliability’ is the overhanging route, the idea being that you’d just end up marooned in space, unable to go up or down.

In reality, if you can get up a steep route, you should be able to get down a steep route, and like many things, the issue is you’ve never tried.

The trick here is to treat the steep descent just the same as a steep ascent, namely going slowly and placing protection. Each piece of protection acts as a mini redirect, the aim for each one to lead to the next, and eventually to the next rap anchor.

When going down the leader needs to keep in contact with the rock at all times, kicking in and out as they go, grabbing hold of features to clip into, then setting off down again.

When undertaking such a descent, it’s best to have the ropes locked off so that the leader can ascend the ropes if they go too far and lose contact with the rock, which is easily done. For this reason, it’s always good to carry at least a set of micro ascenders, but ideally full-sized ascenders.

Once the next anchor is reached, the second comes down the rope removing each piece of gear as they go, and is pulled in by the leader.

If your route features any large traverses, then these will need to be re-climbed in reverse, or approached from higher. The scariest kind of descent is when you’re forced to descend down a piece of steep ground you don’t know, but ideally, you should make it your business to work out the lay of the land, especially any routes that will be close to you that can be descended.

   Impossible descents 



People will often talk about faces and walls that are so long and committing, they’re impossible to retreat from; where this ‘impossible’ talk falls down, is that often people do the ‘impossible’, sometimes with a minimum of equipment, sometimes alone, often injured, and generally in bad weather.

It’s amazing what you can achieve when you’re fighting for your life. And in mountaineering, the adoption of the V and O thread has pretty much made getting down off anything much easier, meaning on routes where dozens of pegs would once have been carried, as well as metres of webbing, now nothing remains.

Racks are also bigger and lighter now, and better survival gear and communications mean climbers are able to wait a while longer, and not plunge down some huge wall, rolling the dice they’ll reach the bottom alive. If doing a new route and the outcome is uncertain (hopefully that’s the case, otherwise what’s the point), then include retreat planning in all your calculations.

Rapping in the dark

Having to rappel in total darkness, as in you don’t even have a head-torch,  is something that will happen to most climbers sooner or later, but it really has to be experienced to understand how debilitating the dark can be.

These are some things to consider:


  	Always have a way of telling the time, and make a note of sunset and sunrise. Knowing the cycle of the moon is also handy.

  	Always carry some form of light, and if it’s not a small LED torch, then always carry a phone and use its flashlight, or stow a micro-LED torch in your climbing pack, or in a pocket in your chalk-bag.

  	In the pitch-black, you can’t tell what colour a rope is, so clipping a karabiner to the PULL rope is vital, or the use of the semi-closed system method.

  	It can be very hard to find bolts or fixed gear in the dark, and the process of finding belays tends to be a quarter memory, a quarter reverse route finding, and half luck. Sometimes you can be face to face with a bolt belay and not know it.

  	In the dark, every problem is magnified, with small issues becoming big problems, big problems becoming seemingly insurmountable.

  	One reason for epics is compounding errors, where you rush from big to bigger to biggest fuck-up. Slow down.

  	In the dark, don’t cut any corners, do everything by the book.



Conclusion

Sooner or later you’ll have to call on these problem-solving skills, both to avoid problems, so you can sidestep the epics, but also – eventually – to deal with problems.

Remember, don’t panic; this is just part of the game.

Think yourself through the problem.

Avoid unnecessary risk.

Remain in control.

Get down.
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PHOTO CAPTION



Sometimes climbers will communicate information in unusual ways, such as this sign post for the descent gulley from the top of Moonarie, Australia.

Photographer: Andy Kirkpatrick 









  


    Comms

                
                 
     



"We have two ears and one mouth so that we can listen twice as much as we speak."


Epictetus


    


                 
      
          
       
  




      
        
        
        Humans are not good at communicating. If you don’t believe me, watch any soap opera or read Shakespeare, and you’ll see that most trouble stems from a failure to communicate. Yes, we’re very good at transmitting, but generally lousy at receiving or interpreting what is being transmitted.

		In any high-risk environment, a failure to either transmit, receive or interpret is a key lesson you can learn from many accidents. It’s vital when climbing, you establish a simple, fool-proof and agreed-upon system of communication, as failing to do so leads to miscommunication, miscommunication leads to errors, errors lead to accidents.

		I would say the biggest climbing communication error is a lack of understanding of the difference between statements, such as "I’m at the belay", and commands which require some action. When two people trying to communicate are far apart or are not familiar with each other, statements such as the above can be met with inappropriate actions, and most unwanted responses such as "off belay!".

		Assumptions are also a major communication issue, a classic abseiling error being where both climbers are waiting for each other; the second not having heard "rope free", the leader just waiting for the second to arrive.

		Another dangerous abseiling miscommunication is when the second feels the rope go slack, and so starts down the rope while the leader was simply sorting out a tangle in the rope on a ledge halfway down, meaning both climbers are now on the same ropes. Do not start down until it has been communicated that you should do so.

		Also avoid the word ‘safe’ when abseiling, as it is a word that’s easily misinterpreted. An example would be someone shouting up "I don’t think this is safe" and wishing to come back up, only for the second to join them.

		There are many variables in how people communicate in different climbing communities, but here is my guide to making yourself understood.

		"On rappel"

		It is a good idea to communicate to your partner you are attached to the rope and ready to go with this simple statement. It also creates a breakpoint between the real world and the vertical, between the casual and the heads up.

		"FREE"

		When you signal that you’re down, you should be communicating not only that the ropes are free to rappel, but also that you’re safe and clipped into the belay, or standing clear of the danger zone around the bottom of the ropes.

		"Off rappel" is the textbook call, but you will also hear, "the rope is free", "rope free", "off rope", "rope clear", or "safe" (avoid this last one as mentioned).

		Personally, I prefer single syllable signals, as they are less likely to be misinterpreted, and so tend to just shout ‘FREE’ as loud as I can, the higher pitch of ‘free’ tending to be more easily identifiable than a low pitch ‘OFF’.

		On single pitch rappels this call may not be necessary, as the follower can just look down and see the leader walking around, or can just shout down "Is the rope free?". But when climbing with unfamiliar or inexperienced climbers, it is worth establishing a solid verbal signal, as it identifies when the leader has stopped descending, is secure, and the rope is free to use.

		This might sound like a dumb point, but the leader can often be faced with tangled or jammed ropes, false anchors, or dead ends, and so can often unweight the rope several times; so having a clear signal that they are in fact ‘there’ is vital.
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Figure 320: A whistle weighs almost nothing, and can sit on a piece of cord tied to a compass, a zip pull, or in my case, tied into my climbing knife, and yet it allows a message to be sent over a huge distance. The use of standardised sequences of whistle blasts, like a simple Morse code, is well established in multiple sports, as well as within the emergency services. The most well established
 is ‘SOS’, which is 6 short blasts every 60 seconds. In terms of rappelling, the signalling of ‘rope free’ is the most useful. In practise, most climbers will just adopt an ad hoc system in order to overcome a problem, such as a single blast when the rope is free.




 
          
		Call and response

		Solid communication becomes vital when on multi-pitch raps, doubly so if undertaken in high winds or storms. Here the same call is used, but I would add that it’s important to add in some kind of ‘message received’ response to‘FREE’.

		This is most easily done with some simple good manners: ‘THANK YOU’ being shouted down, or just ‘OK’.

		What this simple response tells the leader is that the follower has heard them and has understood, and will be coming down the rope in a few minutes.

		Again, ‘FREE’ does not just mean ‘I’m down’, but is a clear signal that (a), I have set up a belay, (b) I’ve secured myself to it, (c) I’ve removed myself fully from the rope.

		This is worth stating as if a second thought that the rope going slack meant the same as ‘Rope free’, they might begin to descend.

		Names

		On busy crags it’s always worth adding names to all your calls, so: "Free Quentin" followed by: "Thank you Penelope", both, so you know who is talking, and so others do too. If you don’t do this, it’s very easy for one team to misidentify each other’s calls.

		I’d also add that if you have a very common name, like Andrew, Mike, Peter, Sue, John etc. then maybe use a nickname instead in order to avoid crossed wires (my wife likes to call me "shit-for-brains").

		Lowering

		Although a failure to close the system, leading to the dropping of the climber when the end of the rope passes through the device, is the main cause of accidents when lowering, the second biggest is a failure to communicate.

		Lowering is the only technique in which one climber is totally dependant on the other for their safety, putting a life in someone else’s hands, and so it is vital to establish solid communication.

		For lowering when sport climbing, I would first recommend that once you arrive at a lower-off, you avoid any chat beyond "slack", as you clip in and thread your ropes. A good belayer will understand what you are doing, while a bad belayer may misunderstand what "I’m at the belay now" actually means (it’s just a statement, not a command).

		I would stick to a limited, but rigid set of commands, which would be: ‘ready on belay?’ by the leader, to check the belayer is ready to lower them. The belayer then responds ‘ready on belay!’, to inform the leader they are ready. At this point, you just start lowering, so removing the typical "ready to lower", "lower me" or "start lowering".

		When top rope lowering (the belayer is above the climber), you must include commands such as "slow", "stop" and "on the ground", as well as "off-belay".

		Warnings

		Whenever you throw down a rope you should always shout "ROPE!", count a few seconds, then throw, as this gives a heads up to those who might be below, as well as to your partners, who might be standing on the rope.
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Figure 321: The use of rocks, stones and sticks to mark trails, or leave a message to others - or your future self - may seem odd in a book about descent, but when you come across such a sign at 3 am in some desert wash or Wadi, you’ll fully understand their value. Keep this in mind when undertaking complex approaches that will have to be reversed, leaving your own small markers to help lead
 you home, as well as others.




 
		Monkey Calls & YIPPEEs

		In some situations it can be impossible for one climber to hear the other, perhaps because of the wind, the length of the rap, or when wearing lots of clothing and headgear (pull down your jacket hood when waiting for the ‘FREE!’ signal). Here, the use of the monkey call often works. A deep, chesty, base bark.

		The reason this is so effective is that low-frequency sound travels further, and is easier to pick out from background noise (a high pitch word is easier to identify, but a lower pitch sound - rather than a word - travels further).

		To make a low animal monkey call takes some practice, and requires you to build up a lot of pressure in your lungs, then expel the air in a deep single syllable animalisation ‘Ug’.


		For those who can’t master it, a loud ‘boo!’ or ‘oh’ is also effective, just don’t hold back. These low sounds travel especially well in cooler air due to sound wave dynamics, making them even more effective at night.

		Women will struggle to produce low pitch sounds but will find high frequency sounds easier, and a good alternative is a high pitched cowboy ‘Yippee,’ or the more effective Australian outback "Cooee", which has both low and high-frequency syllables. Oh and then there’s always the good old fashioned yodel!

		Silent Signals

		There will be times when it’s impossible to communicate verbally, such as in high winds, or when the rock architecture is blocking the climbers from each other (sometimes just moving into a corner can make it impossible to hear someone just 10-metres away). In these situations, you have to switch to non-verbal signals.

		As mentioned in the basic technique chapter, the best non-verbal way to communicate that you are down is the pull test, as this signals to the second that the leader is at the next anchor, is safe, and the rope is free. Then, by resetting the rope, the second signals to the leader that they have understood, and they will now descend.


		If need be, and if they are visible to each other, climbers can employ hand signals instead, and tapping the top of the helmet is an easy way to signal that the second can descend, as is the classic thumbs-up, or for the opposite signal, a finger across the throat!

		Radios

		Although radios have a place in some situations, such as for big teams on a grade VII wall, for most other climbing they tend to act as a skill filler, meaning when they stop working (which they often do), there is a dangerous short-fall. Basically, the climbing team has to be able to communicate without recourse to added technological complexity.

        
		Communicating problems

		Lastly, in terms of safety, perhaps one of the most important aspects of communication is to simply talk to each other, both to voice your concerns if you see a problem, as well as to add your own knowledge and experience to both problem avoidance problem-solving.

		Very often people will only do this after the fact, especially when with more experienced climbers, saying "I saw him doing X, but I thought he knew what he was doing". In such circumstances, where there is an imbalance in experience, never adopt dangerous practices because you’re intimidated by someone being a ‘better’ climber. After all, Evel Knievel was a super experienced biker, but would you defer to him with regards to safety?

		If you see someone doing something you don’t like, such as failing to use a back-up, wanting to do a simul rap, or going off a bad anchor, speak up. It might save both your lives and if it ends a partnership in the process, so be it.

		Lastly, it’s your duty to pass on what you have learned the hard way to those less experienced than you. Remember, climbing is not a game; no one wins when you keep your cards to your chest.

		Conclusion

		I’m not sure if the stoic philosopher Epictetus was a climber, but his advice that "we have two ears and one mouth so that we can listen twice as much as we speak", pretty much sums up what this chapter is all about.
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PHOTO CAPTION



This is what the game of descent is all about, looking back at what you’ve just achieved (or just escaped from), safe and sound and ready for more. Ian Parnell walking away from the first Winter ascent of the Vol de Nuit, Mermoz, Patagonia.

Photographer: Andy Kirkpatrick 









  


Down

                
 



"There’s no way you can visualize the speed. There’s nothing you can see to see how fast you’re going. You have no depth perception. If you’re in a car driving down the road and you close your eyes, you have no idea what your speed is. It’s the same thing if you’re free falling from space. There are no signposts. You know you are going very fast, but you don’t feel it. You don’t have a 614-mph wind blowing on you. I could only hear myself breathing in the helmet."


Joseph Kittinger


    


      
                
       
                

  
  
        
        
        
            I come down stairs for breakfast. It’s winter, so the small hotel is all but empty. The dining room is almost silent, the only sound the gurgle of melting snow escaping the roof down a drain pipe, and the clinking cutlery of a single diner, the hotel’s only other guest. God himself.

        
        He greets me with "morning youth" as I pull out the chair and sit opposite him, a little intimidated to be alone with such a man as this. He asks me if I want some of his tea, lifts up the metal pot with a large butcher’s hand, and begins pour before I can reply. As the tea pours I look at his thinning white hair, grey stubble, his imperfections, notice how battered his body is, think about how I’d seen him walking onto the stage of the film festival last night, barely able to hobble on his one good knee. And yet, sat opposite him now, you could still see the body of a rugby player, a fighter, someone with the physical capacity to scale the South West face of Everest, Changabang, Nanga Parbat, and all the others, and the physical and mental capacity to come back.


        
        I order my breakfast, meat to his veggie, and we talk about food for a while, not mountains. Then I tell him about an idea for a book I want to write, a book about descent, a book that would eventually take me twenty years to write.

        He begins to share a story, of climbing Shishapangma, with Alex and Roger, now both long dead, how they were going alpine style, how they were really pushing it, strung out and exposed. He tells me how when they reached the summit he felt he had very little left in the tank, yet they were only half way, and now had to down climb the route, steep and deadly.

"As I was down climbing I went into a dream state, I imagined my mother at home looking after my kids, sat in the living room, telling them ‘don’t worry, your dad is being so careful, he’s taking care with every single step he takes’. That image, those words, was all I could think about, and that’s what I did, I focused on every single step, all the way down".

    
            It’s a great privilege to take tea with God, to heed his Word, and so grow old and tell such stories.
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"Consciousness resides in matter."


Itzhak Bentov


    


                 
                         
                
                
             
  



    
  I’m an autodidact, which is a fancy way of saying I’m someone who teaches himself from books (Iike the term autodidact). I’ve never taken a climbing course, or been guided or instructed, but have always just kept my eyes and ears open (and my mouth, asking lots of questions), and read a lot of books; lots and lots of books.

  The books covered here, which include some of my own (sorry), are the books I’ve found very helpful, both technical books and climbing literature. With the former, knowledge is passed on in its raw form, basically just the hard facts, the data, the diagram, the break it all down. With the latter, you get to see how these things are applied, the human, the less than technical, the real world, imperfect, epic making, and not like the books told you it would be.
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          Diagrams

    
        This page contains all 320 diagrams for Down, including captions.

        
    
            
        All images were drawn by the author using Adope Illustrator, which is a vector drawing program. Using vector images allows parts of images to be reused (such as knots and karabiners), which speeds up the process, as well as aids in clarity. On the subject of speed, if the book had used photos instead, this would have involved a day of photography and perhaps a day of photo editing, were as the use of vector drawing required approximately a year of work.
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Figure 01
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Figure 02    
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Figure 03    
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Figure 04: It’s rare to have a rock strike your head, or for your head to strike the rock while rock climbing, but the consequences from either are potentially catastrophic. In descent, the chances of pulling down rocks on your head increase, while your ability to dodge such rocks diminishes, so wearing a helmet should be a no brainer. Oh, and if you’ve got long hair, then a helmet helps to stop
 you getting scalped (get a model that allows you to have your hair in a ponytail).    
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Figure 05: What generally kills you is a combination of small mistakes, each one in itself may be insignificant, but when added together result in a trip to the morgue. Yet sometimes one small error can be all it takes, such as the one illustrated here, failing to clip both ropes into your locker. Other mistakes include clipping your device to a gear loop or only into your leg loops, screwing
 a locker open, rather than shut, or simply forgetting to clip into anything at all. A good way to stay safe is to know when you’re most likely to make a mistake, like being tired, which can turn even a by the book Einstein into a fumbling Lloyd Christmas.    
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Figure 06: The ability to grip onto a climbing rope is severely limited, and so it’s worth learning the hand wrap technique, as this allows a great deal of friction to be employed over any kind of rope, wet or dry, with or without gloves. Employing the thumb allows even very thin ropes to be gripped and locked.    
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Figure 07: The arm wrap is a very good technique to know when faced with descending loose fixed ropes over low angled terrain, as well as emergency descents when you don’t have a harness. It’s especially useful for descending snow slopes, as the majority of the weight is always on your feet.    
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Figure 08: Rope pathway for classic Dülfersitz.    
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Figure 09: Classic Dülfersitz. Note the heavy clothing.    







[image: image cap]


Figure 10: Rope pathway for South African rappel.    







[image: image cap]


Figure 11: The South African rappel, a much more intuitive and easily mastered body rappel.    
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Figure 12: The probability of pilot error when connecting your rappel locker to your belay loop increases the more tired you get, and can be compounded by darkness, or your belay loop being obscured by layers of clothing. These errors include screwing up your karabiner gate while the gate is open, thereby locking the gate open (left), and having the gate hang-up on the belay loop.    
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Figure 13: Never clip your belay locker between your leg loops and waist, as this stops your locker being able to remain flexible and self orientate, which can lead to cross-loading.    
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Figure 14: Karabiner wrap with a single twist (left) and with a double twist (right).    
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Figure 15: Triple wrap.    
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Figure 16: Classic karabiner brake. It is also possible to use only a single brake bar when using thicker ropes, or three bars if using very thin ropes.    
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Figure 17: Ovals make the ideal karabiners for a karabiner-brake, both plain gate and lockers. Racking your wires on three oval plain gate karabiners, such as the DMM PerfectO, allows you to use these to create a very effective karabiner brake when needed.    
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Figure 18: When setting up a karabiner brake, you must pay very close attention to the cross-loading forces being applied. Wiregates can be used, but then you must pay even closer attention to where the ropes are running, and always double up your karabiners (back to back).    
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Figure 19: The bicephale technique provides a very low level of friction, meaning it’s only of use when the ropes are semi loaded, such as when used with fixed ropes.    
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Figure 20: Karabiner brake constructed using wiregate karabiners.    
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Figure 21: Karabiner brake+, with extra karabiner added in to increase friction.    
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Figure 22: Many old school techniques had their place when climbers were only just feeling their way, as climbing standards were being pushed, but the piton brake bar is one technique that should be left in the past.    
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Figure 24: The biggest pilot error with a Munter-hitch is to have the ropes run over the gate which can result in the Munter failing.    
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Figure 25: Three Munter-hitch rappel set ups: single rope (main), double rope via two HMS lockers (left), and double rope via a single HMS and single Munter (right). All images demonstrate the correct way to control the rope, which will help minimise twisting.    
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Figure 28: You can increase friction with a Munter by adding an extra karabiner (left), adding an extra wrap of rope (centre), or several wraps around the karabiner’s spine (right).    
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Figure 29: Super-Munter.    
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Figure 30: The Zuper Munter allows a standard Munter to be quickly converted into a Super-Munter by simply adding in a second HMS.    
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Figure 31: The modern belay device (right), an all-round tool for ascent and descent. When rappelling, you should try and keep your ropes running straight through your device, not adding in an extra twist by running it over the side of the device (top left).    
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Figure 32: Double karabiner method.    
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Figure 33: Friction karabiner method.    
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Figure 34: Half plaquette method.    
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Figure 36: Z-Rig method.    
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Figure 37: Crossbar method.    
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Figure 38: Twin device with (left) second device clipped to leg loop and (right) both devices clipped into belay loop, but with primary descender extended by second locker.    
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Figure 39: It’s not easy to tie off a belay device when using a back-up-hitch, but a soft-lock is one way to create an extra level of security. An Overhand knot tied into both ropes (make sure you set large bights), will jam in both the back-up-hitch and the device.    
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Figure 40: A semi-hard lock when using a back-up-hitch can be made by tying a Mule knot into your leg loop, or ideally, into your belay loop if using an inline method (best practice).    
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Figure 41: ABBD (Assisted braking belay device).    
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Figure 42: ABBD tied off by passing the brake rope through its locker, then tying it off to the live rope with a half-hitch, which can be backed-up by tying an Overhand knot around the live rope. Tying an Overhand or Figure-Eight (left) is a very simple option, creating a hard stop, but if this becomes sucked into the device, it will be impossible to release under load, and is best employed when
 the device cannot be loaded, such as when using the ABBD as a back-up on easy ground. An alternative (not shown), is to tie a slip knot first, then that off with an Overhand, allowing the knot to be untied even if jammed into the device.    
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Figure 43: Tying an ABBD off via a Mule hitch around the spine of the ABBD locker. Make sure you leave a large bight of rope, so as to avoid the loop/bight being sucked back into the knot, and this can be finished off with a) locker, b) a further half-hitch, or c) just tie an Overhand knot (this will block the bight from slipping back through). The Mule knot can also be tied around the belay
 loop in order to create some redundancy.    
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Figure 44: The Petzl Freino is a dedicated ABBD karabiner, featuring an integral friction karabiner.    
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Figure 45: The standard friction karabiner method works with an ABBD in the same way, either clipped in via your belay loop or via a leg loop.    
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Figure 46: Passing the brake rope over the ABBD via a friction karabiner can add further friction. This is a good approach if you’re forced to rappel on suboptimal ropes with an ABBD.    
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Figure 47: A simplified version of the two techniques above, eliminating the need for a friction karabiner by employing the ABBD locker’s spine.    
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Figure 48: Kong Gi-Gi. An excellent little belay device that works much better than a hybrid model, both in plaquette and ‘rack’ mode.    
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Figure 49: Grivel Shuttle.    
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Figure 50: Grivel Scream.    
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Figure 51: Kong Full.    
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Figure 52: Magic plate set-up as (left to right), single ‘rack’, double ‘rack’, and double ‘rack’ with extra friction karabiner added.    
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Figure 53: Figure-8 in standard mode.    
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Figure 54: Figure-8 in sport mode. Note that the locker gate is set to the opposite side from the live rope.    
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Figure 55: Figure-8 in low friction mode, a mode that is only marginally lower friction than sport mode.    
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Figure 56: Rescue mode. This is only worth employing if you’re in a rescue situation, i.e. you’re not using your own ropes.    
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Figure 57: Canyon mode. Although high risk, this mode is the only method I know that can be employed without having to remove your device from the belay loop, making it a valuable technique in extremis, where opening and closing a karabiner could be very difficult, or you risk dropping your descender. The adding of a locker (right) reduces the risk of the rope escaping, but does not eliminate
 it.    
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Figure 58: Bicephale Mode. This is primarily used when descending a semi loaded fixed rope, or a rope that’s extremely thick or stiff.    
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Figure 59: Assisted-locking mode. Warning: if the rope is set incorrectly, with the unloaded strand passing over the loaded strand, the figure-8 will not lock.    
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Figure 60: Clipping your rope through your locker can help to increase friction and control, but I would clip this into the gate first, before the figure-8, so as to keep the rope away from the gate.    
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Figure 61: The Petzl Freino allows friction to be added quickly on the fly.    
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Figure 62: Standard friction karabiner.    
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Figure 63: There are countless ways to add wraps of rope around both the figure-8 and its locker. Here, one rope is locking over another to further add friction.    
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Figure 65: Flipping around a figure-8 allows the smallest holes to be used. This self-rescue technique would probably only be employed if forced to rappel on a single sub climbing rope.    
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Figure 66: The figure-8 allows you to apply more friction onto one rope by wrapping it around the karabiner’s spine.    
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Figure 67: The shape, length, and rigidity of a figure-8 mean it’s possible to apply various dangerous loads to a locker, with torquing or twisting loads potentially leading to gate failure. The biggest danger is cross-loading, where the entire weight of the climber is taken by the nose of the karabiner. Modern lockers are more resistant to these kinds of forces, but none are designed to be loaded
 in this way. The best way to avoid this problem is by using a captive karabiner such as the BD GridLock or Grivel Clepsydra K10G, which limit the risk of cross-loading.    
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Figure 68: Figure-8 ‘roll-out’. If this happens on vertical or overhanging ground, you will have to use a friction-hitch to release the larks foot.    
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Figure 69: No drop figure-8 method. This method requires the figure-8 to be racked via the large hole (this also reduces how much the figure-8 swings around), and the rope to be fed in as with the canyon mode, then flipped and clipped back in.    
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Figure 70: If you’re on easy ground, you can purposely ‘roll-out’ the rope to lock it.    
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Figure 71: Figure-8 soft-lock.    
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Figure 72: Figure-8 locked off with a Mule hitch, and (right) locked off with a Mule hitch and soft-lock.    
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Figure 73: Edelrid Mago 8 (left) and Sterling ATS (right) are good examples of hybrid devices, being a cross between a magic plate and a technical figure-8.    
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Figure 74: Petzl I’D s (top left), a very good example of an industrial descender and a Petzl Rack (right), perhaps the best dedicated descender you can buy, and the default descender for caving (you’re either a rack person or a Stop person, but Rack people are right). The Giro (bottom left), is typical of the increasing ‘boutique’ descender.    
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Figure 75: Autoblock hitch-cord.    
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Figure 76: Commercial VT-hitch-cord made from Technora.    







[image: image cap]


Figure 77: 30 cm open quickdraw used as an auto-block.    
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Figure 78: ‘FB-Prusik’ (FB stands for Franz Bachmann) formed from a 60 cm Dyneema sling. The lower middle hitch is a variation of the FB, tied in the same way as a classic friction-hitch.    
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Figure 79: Three non-standard ways to carry your hitch-cord: as a 6 mm chalk bag belt, a 5 mm cord larks footed into the chalk bag hang tab, and a 4 mm Kevlar pull cord (replacing the nylon one). If the chalk bag had a pocket, then this is an ideal place for a hitch-cord and a knife.    
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Figure 80: Lock-draws (left) set-up for climbing, and (right) set-up for descent, with the wiregate removed and replaced by the descender’s locker.    
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Figure 81: Kite winder, an excellent way to stow micro line or retrieval cord, such as 3 mm Dyneema/Kevlar, kite line, or fishing line.    
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Figure 82: Rapid-links, or Maillon Rapides, are inexpensive, simple and strong. A single 5 mm rapid-link (21g) can easily sit on a gear loop, waiting for the day you need it, either to create a hard-link, or a lower off. Note that there is some confusion when it comes to hard-links, that they are required 100% of the time (which is not the case). A hard-link is only required when you wish to
 create an abseil point that can be reused over and over again (such as a fixed rap anchor), or if you wish to run a loaded rope through it (a top rope or lower off), or reduce friction. For standard self build abseil points, such as the ones built while retreating down a face, a hard-link would normally only be used to reduce friction if required. My point is it is safe to run your ropes through 5
 mm cord or a Dyneema sling as long as the rope is not moving under load.    
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Figure 83: SMC rap ring. Note that the SMC descending ring is hollow (rolled aluminium).    
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Figure 84: Chain ring    
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Figure 85: Quad sling constructed from 7 mm cord. Each climber larks foots their locker into two strands of cord, so they have redundancy, or
 clip directly into two strands without a knot, in order for the sling to self equalise.    
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Figure 86: Beware of worn out or damaged hard-links on abseil-points. Check any suspect links with your fingertip. Such anchors tend to be found on remote climbs, which were set with lightweight hard-links, such as SMC rap rings, yet still receive heavy traffic. Although such rings will probably not break (they will often be doubled up), they may make it harder to pull your rope, or even damage
 the sheath.    
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Figure 87: Murphy pre-built belay sling. Note, the karabiners are only larks footed into the sling, which is now viewed as safe, and a valid method, as it requires no knots to be tied, requires very little rope compared to an Overhand, and leaves the sling clean once it has been removed. This method also allows the user the maximum length of sling to work with, also, when a karabiner is larks
 footed in this way, if one strand was to break (highly unlikely), the remaining arm of the larks foot cinches onto the karabiner.    
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Figure 88: Rope bag and ‘Bagette’ (a small rope bag for rap lines). Lightweight or DIY (Ikea) rope bags can be very useful, especially if you’re climbing on sea cliffs, or where you have to descend down ground that has a lot of loose materials or snags. A small bag that can easily stashed into a climbing pack when no longer required, or just use your climbing pack itself.    







[image: image cap]


Figure 89: Trango Piranha (top), Petzl Spatha (middle), and old style Spatha (bottom). Just as a sailor should never set to sea without a trusty knife, neither should a climber. Any knife is only as good as its edge, so a penknife you’ve had since you were a boyscout might not be up for it, when a life saving cut might have to be made. There is also a big difference between a penknife and a climbing
 knife, and a good knife has to fit securely on a karabiner, be able to be opened one handed, and have some method of locking open.    







[image: image cap]


Figure 90: Leather climbing gloves. Often overlooked as just one more piece of kit not to carry, the humble leather glove makes it much easier to control your ropes, and so makes it easier to be safe. Make sure they have a clip loop, and standard gloves you buy from a hardware store can be just as good as a climbing pair ten times the price.    
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Figure 91: Micro ascenders: Petzl Tibloc II (left) and Petzl Micro Traxion (right). The Traxion is a fantastic little tool, able to be used both as an ascender, as well as a pulley and progress capture device.    
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Figure 92: Petzl Shunt and Shunt and lock-draw set up.    
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Figure 93: Beal Escaper.    
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Figure 94: Petzl Mulithook ice thread- er tool (top), and a Jsnare. The Petzl model includes a cutting edge, while the Jsnare is designed to be used with climbing ropes without damaging them.    







[image: image cap]


Figure 95: DMM retrieval cone (left) and improvised stopper (right). The chances of ever having to use a retrieval cone are very small, even smaller if you don’t know what one is, but they are cheap and weigh nothing, and can be used as a pull cord toggle on your pack, or tied into your chalk bag cord until the day you might need it.    
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Figure 96: Two very different types of anchor set-up. A backed-up abseil anchor using a belay sling (left), and an equalised climbing belay, including a master-point (right). The back up in the abseil anchor is not designed to provide the same level of security as a full belay anchor, but only to safeguard the climbers as they go down, providing a fail-safe in case the abseil anchor fails. In
 many problem-solving scenarios, you will need to add in more protection so as to convert this kind of anchor into a full-strength belay.    
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Figure 97: A single point abseil-anchor (left) and a two-point abseil-anchor (right), both linked to a single abseil-point. When building your own anchors, you will often have no other option than to use a single point abseil anchor, which is why a fail-safe anchor is sometimes vital.    
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Figure 98: LAPAR Fail-safe. Here the PULL rope is pre-threaded through the abseil-point, then tied into the anchor (here, via basic Overhand knot) using both ropes. You must leave approximately 2- metres of slack between the fail-safe and rappel ropes. This allows you to carry out a test-pull and give the second enough rope to rappel on.    
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Figure 99: Any equalised multi-point rappel anchor must have an abseil point that cannot fail if an anchor point fails. Yes, this is a point that seems obvious, and yet you will often see anchors that fail to do this, meaning if one piece fails, you’re dead (never underestimate other people’s stupidity).    
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Figure 100: You will often come across fixed webbing or cord in which the abseil point is worn by the passage of previous climbers. The obvious thing to do is to replace the material, but sometimes this is not possible. What you should never do is simply thread the rope through the anchor, as a failure by one piece would lead to total failure of the anchor (top).    







[image: image cap]


Figure 101: If you have no other option, then consider increasing your chances by threading the abseil point and passing the rope around the sling and cord as well, so each element is backed-up by the other.    
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Figure 102: Another option is to rappel off a single point (the strongest) and use the second point as a fail-safe (left), or (right), employ both methods. Sometimes (not shown), you can untie the cord or webbing and retie it so as to maximise its strength.    
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Figure 103: When setting your anchors above a ledge, pay very close attention to the points along the edge where the rope will run, as even the smallest notch can catch a knot and stop the rope from pulling.    
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Figure 104: Fail-safe anchor. In order to fulfil the LAPAR protocol, you should always try and back up the anchor for the leader, allowing them to test its security safely. When doing this, it’s vital that the fail-safe is not weighted or loaded in anyway, as this would mean you’re only testing the security of the fail-safe, not the anchor. As a guide, I tend to use cams for fail-safes, as they’re
 strong, easy to place and clean, and nuts for primary anchors. Also, remember that this fail-safe is also your LAPAR fail-safe, in-case the anchor fails while the last climber is descending sans fail-safe. This will sometimes mean your fail-safe anchor will be made up of several pieces, in order to safeguard against a possible 120-metre factor 2 fall onto the belay!    
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Figure 105: Two examples of Deadman anchors, constructed out of rocks and stones, where no single rock is heavy enough to provide a solid anchor point. One square foot of rock weighs approximately 80 kg, so if you can build an anchor around a block that two people can lift (2ft² = 160kg), and pile up a 1000 kg of rocks in front of it, then such an anchor can be very strong (even if it looks sketchy).
 If in doubt, keeping adding rocks until you have no rocks to add.    
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Figure 106: A stake should be set at 20°, and if two ground anchors are placed, then make sure they are set at least 1-metre apart. You should also attempt to equalise them both, either traditionally, via a rope or cordelette, or via tension hitches or Clove-hitches (bottom) with your climbing rope.    
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Figure 107: When Clove-hitching cord to a ground anchor, always have the crossing point at the rear of the state, so the knot grips the stake.    
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Figure 108: Rocks and stones can provide very good anchor points, but be aware that softer rock - like sandstone - can easily crack or break apart.    
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Figure 109: You can also make use of hardware to create chocks and makeshift nuts.    
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Figure 110: Knots provide the best form of makeshift anchor, and so it’s well worth learning how to tie a Monkey’s Fist or four strand Figure-Eight    
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Figure 111: Three types of abseil chain, with the middle chain having no hanger on the bolt, only a washer that holds the chain in place.    
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Figure 112: Rappel rings. The single rap ring hangers are the most problematical, although the horizontal slots design does give more free movement to the ring.    
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Figure 113: Three styles of glue in anchor or U bolt. These should never be used to top rope from (use your own locking karabiners), but they are often set as fixed abseil points. They are generally very strong and resistant to wear and tear, but you should still second guess the location of such anchors, as sometimes it can be sub optimal, and you might have to extend the abseil point.    
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Figure 114: Rapid link and cold shuts on bolt hangers.    
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Figure 115: Cold shuts. Always check for wear and tear on any fixed hard-link, especially cold shuts, as this design is prone to being top roped off.    
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Figure 116: Mussy Hook.    
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Figure 117: Mussy Hook.    
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Figure 118: It is possible to rappel directly off a single bolt in extremis (you have no other option), but ideally you want that bolt to be designed to be rappelled from, meaning it has a rope friendly design, such as the old Metolius Rap anchor hanger. Yes it’s a bolt, but it’s still a single point anchor, so make sure it’s a very solid bolt. What’s more problematic, is lowering from a bolt
 hanger, which will be far more damaging to your rope than abseiling would be, and should only be a last resort option (you should always carry an emergency hard-link on your harness).    
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Figure 119: Poorly placed hard-links can introduce twists. Remember that friction often means twisting. If you find you’re forced to use such an anchor then I’d just use a single hard-link as an abseil-point and back it up with a quick-draw for the other hard-link for the first person down, or equalise both to a single point (not necessary if you’re talking about a 10 mm bolt).    
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Figure 120: A medium size alpine bolt kit, featuring: 1 x Petzl Rocpec 4 x 8 mm SDS TE-CX bits 10 x 8 mm stud bolts (10Kn) 2 x Petzl Pulse 8 mm bolts 10 x Lightweight Hangers A more bare-bones kit might only include two bits (always carry a spare), and half a dozen bolts and hangers, something small enough to sit in a pack until it’s needed. I’ve also heard of people having to rappel off a drill
 bit, but be warned that bits are not very resistant to bending, and you would need to tie one off as close to the rock as possible (you’d also be leaving a mess behind – a mess with a story – but a mess never the less)    
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Figure 121: Bollard diagram showing how it’s vital to undercut the bollard in order to hold the rope in place.    
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Figure 122: A rouge guide for bollard sizes is based around the arch of your ice axe and arm, which translates as: Small (axes) Medium (axe + elbow) Large (axe + arm) You can also just use the body model of shoulder-width for good neve/ice, and arm width for average or poor snow.    
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Figure 123: A classic T-anchor would be to employ a stuff sack.    
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Figure 124: A classic T-anchor formed by a block. This kind of anchor can often be built at the base of a wall, where steep snow joins a vertical rock wall.    
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Figure 125: A T-anchor constructed via two ski poles connected end to end so as to provide extra strength.    
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Figure 126: A winter rap anchor constructed from a frozen Mars bar inserted into a wool mitten packed with snow. Although often quoted as an apocryphal anchor, it has been used, but also demonstrates how this kind of T-anchor works.    
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Figure 127: Snow stake with strop attached. Personally I’d not carry a snow stake without a strop.    
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Figure 128: Ideal snow stake placement. The use of a mid length strop helps to pull the stake deeper into the snow, rather than lever it forward and pull it out.    
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Figure 129: A classic retrievable ice axe anchor set up, with cord running up through the spike and then attached to each head in series. Note which axe is the horizontal bracing axe, and which is the vertical axe.    
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Figure 130: The retrievable axes set in place. Note that the horizontal axe will be placed in a shallow slot in order to brace the vertical axe.    
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Figure 131: The low resistance vertical retrievable anchor works better with short technical axes and is designed to function more like a T-anchor, with the force being kept low in the snow pack. The angle of the vertical axe must be set back so that the sling does not slide upwards, or so far back it slides forwards. Note this only really works in good quality snow.    
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Figure 132: Set up seen from above.    
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Figure 133: The horizontal low release method. The ski pole is not load bearing, but simply transfers the pull force down to the axe, stopping the rope digging in.    
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Figure 134: A retrievable snow stake. Note one rope is used to rappel from, while the other is a PULL/release rope.    
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Figure 135: A horizontal V thread (left) and vertical A thread (right). The A thread creates a stronger anchor (perhaps as much as 20%), but both are incredibly strong, so don’t get bogged down by numbers. If you don’t trust such anchors, make one and then chip away the ice and bounce test. You should get down to an ice thread the thickness of your thumb before you manage to break it.    
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Figure 136: X anchor. I’ve used this kind of anchor handling very large loads, and ideally, you’d want to create two A threads 1-metre apart, then thread and equalise with a cordelette, but often you have to have your threads close together. Just make sure you’re not making a weaker anchor.    
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Figure 137: The classic method of creating a fail-safe for your V-thread. Here the climbers would clip into the locker and the cord, so they have redundancy. When setting a fail-safe like this, it’s vital that the fail-safe is not loaded by the rope, but simply there to catch the rope if the sling fails.    
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Figure 138: A more complex fail-safe using a cordelette (quad), a better set-up when climbing as a three.    
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Figure 139: O-thread fail-safe method, using the climbing rope. The O-thread method described in this book may sound complicated, but really it’s very simple, and just moves some of the stages of set-up around (you thread the ropes through the thread before you come off the rope).    
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Figure 140: O-thread fail-safe method using a more conventional quad belay set-up.    
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Figure 141: Retrievable ice screw. Although this has now been made redundant by threads, the technique is well worth understanding and practising. Beware though, that the screw will literally fire out of the ice with only the smallest amount of force.    
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Figure 142: An improved retrievable screw, where there is no risk of the rope flipping off the screw, is to insert a quickdraw onto the shaft of the screw. If doing this then make sure the draw is held tight, and the screw cannot slip out when falling. A better option is to use a Climbing Technology Ice Hook which is designed to allow a screw to be clipped before being fully inserted (good for
 panic placements, but also allows safer retrievable screws).    
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Figure 143: An improved retrievable screw, where there is no risk of the rope flipping off the screw, is to insert a quickdraw onto the shaft of the screw. If doing this then make sure the draw is held tight, and the screw cannot slip out when falling. A better option is to use a Climbing Technology Ice Hook which is designed to allow a screw to be clipped before being fully inserted (good for
 panic placements, but also allows safer retrievable screws).    
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Figure 144: If forced to rappel off a very poor anchor, do not pass up any protection on the way down, as clipping one rope into any gear you find could save both of your lives.    
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Figure 145: A meat anchor is the last anchor you ever want to use, as it’s really no anchor at all. This kind of anchor is only designed to allow the leader to descend and place protection as they go, and hopefully, safeguard the second as they down-climb or slither down the pitch.    
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Figure 146: The tower method is a very effective form of meat anchor that can be used on both towers and ridges. The most important aspect of such a technique is communication and a sound understanding of the forces involved.    
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Figure 147: You should always attempt to have your PULL rope on the outside of an abseil-point, such as a rapid-link or rap ring, in order to reduce the risk of pinching the rope.    
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Figure 148: When the following anchor is not in line with the previous anchor, you should try and set your PULL rope to the direction of pull. If not, you may have enough extra friction to make pulling very difficult, or even impossible, especially if you have other friction elements affecting the rope pull.    
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Figure 149: After a hundred Patagonian rappels, you understand how the wind does the devils work; not only tying knots into flapping ropes, and snagging them onto distant spikes, but also forcing them around themselves at the abseil point. For this reason, always pull the ropes into the wind.    
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Figure 150: Double Fisherman’s knots set inline and offset.    
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Figure 151: The ability for an offset (or flat) knot to pass more easily over an edge is one of its primary advantages, as well as the knot generally originating away from possible obstructions and constrictions.    
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Figure 152: Offset Overhand bend (OOB) tied with two ropes of the same diameter (a) and the same, but tied with ropes of differing diameter (b), a the thinner (spotty) rope being placed at the bottom of the knot stack.    
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Figure 153: Backed-up Offset Overhand Bend. This is a good intro knot to the standard single OOB, as the second knot never becomes loaded, and generally just loosens up when used.    
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Figure 154: Tie a Gibbs knot by taking your ropes through the knot twice. This is an ideal knot when using ropes of different diameters.    
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Figure 155: Finished Gibbs knot.    
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Figure 156: Tie a half Gibbs by passing only one strand through the knot a second time.    
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Figure 157: Finished half Gibbs.    
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Figure 158: Offset Double Fisherman’s knot, but tied and in the process of being tied.    
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Figure 159: Single Fisherman’s knot.    
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Figure 160: Double Fisherman’s.    
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Figure 161: Ring bend.    
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Figure 162: Figure-Eight Bend.    
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Figure 163: Reef knot finished with Fisherman’s knots.    
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Figure 164: Alpine Butterfly tied into a Double Fisherman’s bend.    
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Figure 165: Zeppelin bend. A great knot for joining two ropes if they must handle a large load, like an airship, but is probably as likely to be seen in action as a Zeppelin. My personal go-to knot would be an Alpine Butterfly.    







[image: image cap]


Figure 166: Offset Figure-Eight Bend. You will still find some books or official bodies (such as ENSA), who recommend this knot, and well tied, in dry ropes, with plenty of tail, its strength is adequate. Yet even though it looks stronger than an Overhand knot, it isn’t, and can be dangerously weak if tied sloppily, and with short tails. I personally know climbers who have had this knot come
 undone while rappelling, and so I would advise climbers to stay clear of it. If you don’t trust an Offset Overhand then use a Gibbs knot.    
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Figure 167: The ‘Claw’ method, used to pull the abseil knot down and around possible obstructions. Simply pass the tails around your descender’s locker, grip and pull.    
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Figure 168: Never let go of the ends of your ropes!    
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Figure 169: Overhand knot.    
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Figure 170: Barrel knot.    
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Figure 171: Triplbarrel knot    
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Figure 172: Directional Figure-Eight.    
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Figure 173: Oysterman’s stopper.    
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Figure 174: Autoblock. A simple a very effective friction-hitch that can be tied one-handed and can be released when loaded. It’s also easy to leave one end of the autoblock cord clipped into its karabiner, reducing the risk of dropping it.    
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Figure 175: The VT (Valdotain Tresse), like the Super-Munter, one of the best techniques people don’t know.    
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Figure 176: Auto-block tied with a hitch-cord, a 70 cm single length of cord with a knot tied into each end    
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Figure 177: Auto-block tied with a hitch-cord. This style of cord allows you to fine tune the hitch length.    
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Figure 178: Offline leg loop method. This is the default back-up-hitch method used by most climbers.    
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Figure 179: Inline method, using a second locker as a spacer.    
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Figure 180: Inline method, using a lock-draw to extend the descender above the friction-hitch back-up.    
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Figure 181: Inline above the device back-up. This is a good method when passing knots, but must only be used with a friction-hitch that can be released under load, such as the VT, autoblock or Klemheist.    
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Figure 182: Another inline method, using a longer length hitch-cord or sling allows the back-up-hitch to be clipped directly into the belay loop. Again, this method should always be used with a releasable friction-hitch.    
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Figure 183: There are many ways to create a little distance between your descender and your back-up-hitch, and larks footing a 60 cm sling is an easy way to do this, and is also knotless. This can also be used to extend your back-up-hitch.    
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Figure 184: You should never connect a back-up-hitch from your leg loop to a position above your device. The reason for this is that your entire weight will end hanging from your leg loop, which could literally leave you hanging upside down by your leg loop!    
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Figure 185: Three ways to connect your back-up-hitch to your harness, either to your leg loop, or belay loop. The idea of the middle method is to avoid dropping it, important when doing multiple raps, especially in challenging weather, wearing mitts etc. The top method can also be used quite safely and be undroppable, as long as you try and keep the karabiner and one end of the hitch clip-in
 at all times. The bottom method might be used when you’ve run out of karabiners, or you need a 100% secure method of attachment.    
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Figure 186: Improvised rap lanyards using a 120 cm sling, with sling larks footed into the belay loop, then knotted at 30 cm to form a clip-in point (you can also tie an Overhand on a bite), and then a loop tied into the very end to hold the lanyards locker in place.    
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Figure 187: Rap lanyard using a link sling.    
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Figure 188: Lazy method, basically just chuck all your ropes over the edge and hope for the best.    
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Figure 189: Middle method. This is better than the lazy method but invariably involves sorting out tangles.    
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Figure 190: Casting the ropes one at a time, using a small coil of rope, with the remainder of the rope snaked on the ledge.    
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Figure 191: Rope bomb made up of the bottom 15-metres of rope, a great method for getting your rope down. A second benefit is you also now have an enormous stopper knot tied into the rope.    
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Figure 192: Casting the middle of the rope using a rope bomb, while retaining both ends.    
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Figure 193: Rope bomb ready to drop.    
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Figure 194: Rope grenade. This works like the bomb but unravels once it’s thrown.    
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Figure 195: Rescue coil.    
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Figure 196: Position is also everything. The further away you can get from the rock, the better. This both reduces friction spots (F) but also removes you and your partner from the drop zone if anything falls down. If your rope does hang-up then pulling away, rather than down, of often the best way to unstick it, rather than just pull it deeper into a crack or wedge it further between boulders.
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Figure 197: rect. The smaller the redirect karabiner, the more acute angle, the greater the control.    
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Figure 198: Alpine redirect. This can be set-up quickly on the fly, but remember, you are opening the devices locker, so it’s best to employ standard redirect if possible.    
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Figure 199: Redirect from a second anchor point.    
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Figure 200: Extending the lowering device + friction-hitch back-up.    
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Figure 201: Munter redirect + friction-hitch.    
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Figure 202: ABBD redirect.    







[image: image cap]


Figure 203: ABBD alpine redirect.    
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Figure 204: ABBD with redirect from second anchor point.    
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Figure 205: Passing a knot via a load release hitch with integral VT-hitch. The load release hitch used can be a docking cord, or MMO, or Mariners-hitch, with a Klemheist used instead of the VT (if you can’t remember how to tie it). The use of this style of load release hitch allows the live rope to be released from either end. The fail-safe can be a catastrophe knot, or a fixed knot clipped
 into the belay, but I would advise using an MMO, as this can be released even if you forget it’s been tied.    
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Figure 206: Munter knot pass, one of the most useful rescue tricks a climber can have in their skill set. The main thing to remember is never to insert your fingers into the Munter when the OOB snags as it leaves the Munter. As soon as you have enough space in the Munter, just poke the rope ends through, then pull them through from the other side. If this isn’t possible, you can ‘pop’ the Munter
 closed by striking the hang-up loop with a karabiner. With this method, it’s possible to lower someone on two, three, or twenty ropes (I’ve used this method to carry out a single 400-metre lower).    
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Figure 207: Plaquette nomenclature.    
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Figure 208: Ratchet method is an excellent way to allow small increments of rope to pay out and can be used safely without a need to employ a back-up-hitch or fail-safe (if in doubt, use a back-up).    
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Figure 209: Textbook plaquette lower method. The lifting sling is used to level the plaquette, so as to disengage the plaquette’s blocking locker. To release and switch back to assisted belay mode, simply take your weight off the lifting sling.    
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Figure 210: Fixed Assisted LSD (Load Strand Direct). By simply adding in an LSD krab (this can be a locker or non-locker), and clipping the live rope into it (once the belayed climber has taken their weight off the rope), you can break the belay-assist, and so can lower someone smoothly. Note, breaking the belay-assist introduces the risk that a belayer may forget they no longer have belay-assist
 and lead to the climber being dropped.    







[image: image cap]


Figure 211: Reversible Unassisted LSD. By applying a load strand onto the live rope where it enters the plaquette, you can break the belay-assist. This technique is a little easier to set-up on the fly, compared to the textbook method, meaning it’s a good real-world option, when darkness, thick gloves, the lack of a suitable sling, can make threading the release hole on a plaquette impossible.
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Figure 212: Assisted Munter method. This is perhaps the easiest method to employ, as it requires no real technique to remember. Simply set-up a Munter (or Super-Munter), and remove the plaquette’s blocking locker. If you have a second tube belay device, you can also simply switch to a redirect lower.    
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Figure 213: Unassisted Munter method. This method could be used if you have a climber who is hanging in space and relies on the ratchet function of the plaquette’s blocking locker. The load release strand can be an MMO, pig-hitch, or Mariners-hitch and can either have an integral friction-hitch (VT or Klemheist if you want to be able to release without unlocking the sling), or be clipped into
 a separate hitch-cord.    
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Figure 214: Bight threading method. Clip last quickdraw and connector into the two belay bolts.    
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Figure 215: The tail threading method. Clip quickdraw and connector into the belay.    
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Figure 216: Self-lowering. Clip last quickdraw and connector draw into the two belay bolts.    
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Figure 217: A rapid link used to create a blocking anchor against an Offset Overhand Bend (the knot must be large enough for you to be 100% certain it will not pass through) (left), and a blocking anchor set against a re-threaded Figure-Eight with a fail-safe (right).    
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Figure 218: Overhand Integral fail-safe. This method is easy to tie in any conditions, just two Overhands and a locker, and all the knots are low profile (keep the clip point small, so the secondary Overhand is not free to jam as the rope is pulled. This is my go-to blocking knot.    
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Figure 219: Overhand knot used as fail-safe, but a Figure-Eight or Alpine Butterfly could also be used in the same way. This is also a very common set up. Both set ups are very safe and easy to use but perhaps create unnecessary ‘stuff’ to catch and get stuck, when simpler methods can be used.    
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Figure 220: Clove-hitched locking karabiner (note that the locking karabiner is clipped into the ABSEIL rope), a very common fail-safe method. Always use a locking karabiner.    
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Figure 221: Integral rethread fail-safe. This is probably the smallest and most compact fail-safe and requires no karabiners, which further reduce the chances of hang-ups or problems. The downside is that it requires a little more care when tying compared to the above method.    







[image: image cap]


Figure 222: Integral Double Fisherman fail-safe. This is a variation on the integral Overhand method but is more resistant to coming loosening, but at the expense of being more nut like.    
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Figure 223: Retrieval cord. As you can see, the small-diameter retrieval cord (or rap rope), can be tied into the knot with a knot, or clipped via a karabiner. You can also simply tie the retrieval cord into the main knot as it’s tied, for example, just threading it through the Figure-Eight or Overhand on a bite before tightening it down. The pull-line can also be integrated into most other blocking
 techniques covered here, but please pay attention to the size of the blocking knot, if swapping out a thicker strand for a smaller strand.    
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Figure 224: Hard block using a locking karabiner (do not use non-locking karabiners) Clove-hitched to the rope above the knot (left) and the same (right) but using a more stable triple Clove-hitch.    
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Figure 225: Buddy block using a belay device and back-up.    
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Figure 226: Ghosting allows a climber to rappel off large and small anchors without having to leave any equipment behind. It also allows large objects to be slung without the danger of their size making pulling the ropes impossible.    
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Figure 227: The Macrame hitch (left) and fail-safe method (right). Note fail-safe karabiner. I’ve used this knot dozens of times, but I have never felt like it’s a knot I can tie blind-folded, or a knot I can fully trust without a lot of double-checking, and a fail-safe (that’s vital!). I do not view this as a failure on my part, as this kind of knot, and why one would use it, is not something
 you would want to become cosy with. Instead, I view it like taking a lion for a walk, in that I can understand the power of what it can do, but also understand if I fail to treat it with respect, it’ll eat me.    
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Figure 228: CEM hitch including fail-safe. Note fail-safe karabiner. Both CEM knots require constant practice to make them anything more than a trick knot, but if you have time, they are well worth learning and mastering.    
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Figure 229: Bare bones CEM. Note fail-safe karabiner. If either CEM method is of practical use, then it’s this one, simply due to it being a little easier to remember. The problem is, all the stuff that’s hard to recollect is also all the stuff that makes the standard CEM hitch relatively safe.    
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Figure 230: Releasable Bowline, the most effective ghosting technique, due to the fact most climbers know how to tie a Bowline, it’s safe if carried out correctly, and it works. In this set-up, a 120 cm sling is being used. You can use a longer sling (240 cm) or cord, but 120 cm is the minimum length. Anything shorter and the Bowline will probably not fully release. Also note that the tail of
 the Bowline must be long enough to tie an effective and secure the Bowline (30 cm long), but not so long that the tail does not fully clear the Bowlines when the RELEASE rope is pulled.    
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Figure 231: Releasable Bowline making use of the rope itself, by Clove-hitching the rope into both karabiners.    
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Figure 232: Releasable Bowline employing 120 cm sling.    
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Figure 233: Releasable Bowline with the tail Clove-hitched off as a fail-safe. Make sure the fail-safe is not loaded when set as the fail-safe, but also that it has enough tail to be secure if loaded.    
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Figure 234: Imlay Canyon Gear FiddleStick (top) and BluuGnome Smooth Operator (bottom).    
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Figure 235: Ghost stick threaded through Stone knot. When setting the stick, you must make sure that both sides are free and not being pressed against anything. If you fail to do this, once the fail-safe krabs are removed, such pressure could push the stick out of the knot.    
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Figure 236: It is vital that the inner strands of the Stone knot are flat, and not wrapped around the stick, as this will often cause the knot to fail to collapse. This is a good aspect of the ghost stick to practise at home as it’s a very subtle point, but one that can lead to the failure of the knot to fully release.    
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Figure 237: The ghost stick in action. When using a large boulder like this, it’s vital that you check there are no jam or constriction points that will stop the rope from being pulled around.    
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Figure 238: Backing-up a Smooth Operator, via two locking karabiners. It’s not necessary to clip the lockers into the rope itself, but if you do, be careful not to disturb the Stone knot once it’s been tested by the leader’s descent.    
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Figure 239: It is possible to employ your rope as a ghost stick, but you must take great care in setting the loops so that they will not jam or block each other.    
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Figure 240: Ball stoppers.    
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Figure 241: Ghost slings, with ball stopper passing through a rap ring (top), and an improvised method, using a large locker and a rapid-link (you can also tie a small knot, but you will wear the sling or cord).    
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Figure 242: Macrame sling method, with the rope, captured through loop A, meaning once the knot is released, you can retrieve the sling. If the sling gets stuck, then you can still pull the rope to retrieve the rope.    
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Figure 243: CEM knot used with a sling. With this set-up, you have to make sure the loaded strand goes through the sling (A), not the release strand.    
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Figure 244: Ghost slings can be much more easily created and set when you only have to rappel half a rope length. Here a sling set with two hard-links (rapid-link and locker), creating an abseil-point that can be pulled down via a second rope.    
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Figure 245: This should probably be named the skinflint sport climber method, as it’s a classic way to rappel from a bolt hanger - via a sling - without leaving the sling behind. Due to the rope being divided into three, this method only works up to 20-metres off the deck, if using a 60-metre rope.    
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Figure 246: This is an alternative method to the above that can be used for half rope length retrievable rappels, but does require a second rope.    
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Figure 247: This is another alternative method, which in lacking a locker and having two ropes threaded, has the benefit of allowing the PULL rope (both halves must be pulled), to be releasable if the sling hangs up. This is a good system if you’re forced to rappel down very heavily wooded ground, as you can make short rappels without losing all your rappel cord or damaging either the trees or
 your ropes    
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Figure 248: Beal Escaper in action, with the device being released a little with each pull. Beal advises it takes eight to twelve hard pulls for the device to release, but I would say the number of pulls varies a great deal depending on the diameter of your rappel rope, the load you can apply (climber’s weight), distance, and the amount of force that’s being absorbed by the terrain between the
 climber and the Escaper. Also shown is the fail-safe method, a knot tied into the rope strand in order to fulfil the LAPAR protocol.    
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Figure 249: Ghost sling method (fail-safe untied). Note the length of the keeper cord, used to pull down the cordelette. If this is too short, the keeper cord will block the Escaper of releasing.    
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Figure 250: The Rope Strop method (fail-safe untied). This ghosting method allows the Escaper to be employed around much larger objects, such as large trees or boulders. Again, it is vital that you leave at least half a metre (50 cm) of rope as a keeper cord, otherwise, the system will not work. Also, this is an advanced technique that voids the warranty of the Escaper, and can not be guaranteed
 to work due to using another brand and diameter of rope (the rope used is dry treated 9 mm), and personally, I would only use it with certified single ropes, from 9 mm or thicker, and carry out a pull test by the leader, as well as employ the fail-safe back-up. The knot used to join the rappel rope to the Escaper in this diagram is the double sheet bend, as it’s low profile and easy to untie,
 but any knot could be used.    
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Figure 251: Carrying a medium weight pack on your back can create tension in your core, or even cause you to flip over, and so it’s often best to clip it into your belay loop via a sling (left). When setting up your pack to rap, you will generally just larks foot a 60 cm sling to your haul loop and clip it into your harness, but with heavier bags, it’s best to go for a two-point suspension (centre),
 as this will stop the bag from sitting at an angle. With a very heavy load you should employ a Y-hang or tandem rappel approach, as you would with another climber (right). Here, the climber has clipped into the descender locker with an adjustable lanyard, and the bag is clipped in via a cordelette. Note that the cordelette has long tails, allowing it to be docked more easily.    
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Figure 252: If you’re rappelling with a heavy load, such as a second climber, appreciate the need for a greater control over your descender, as well as redundancy. The double locker method is well worth adopting, as it also creates some redundancy in your system.    
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Figure 253: Detailed view of how to rig your descender for a heavy load. This allows the climbers to more easily escape if need be.    
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Figure 254: Tandem rappel set up, with the leader (controlling climber) (left) positioned a little behind the second (casualty, passive or passenger). This is achieved by either an adjustable lanyard (Petzl Adjust/Purcell Prusik, PAS sling), a Spider double lanyard, or slings adjusted via knots, such as a 30 cm lock-draw for the second and 60 cm sling for the leader, or 60 cm sling and 120 cm
 sling.    
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Figure 255: Classic tandem set-up or Y-hang, using a 120 cm sling. Here the second’s or passenger end of the sling is larks footed into their belay loop, which of course means the second cannot get out of the system, and ordinarily you would want to use a locker here. But sometimes simply larks footing a sling into someone is preferable, as it’s one less thing to worry about.    
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Figure 256: (Left) On very steep ground, or when a climber is unable to walk, throwing the passenger over your back is a very effective way to get them down. It can also be used on slabby ground, but requires a very strong pair of legs. (Right) You can also carry a passenger across your lap, but it’s worth employing a makeshift chest harness (here, the chest harness is attached to the cordelette
 with a friction-hitch).    
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Figure 257: A pig-hitch is the most effective way I know to secure (dock) and release (undock) a heavy load.    
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Figure 258: The Mariner’s hitch is a great way to build a releasable load strand, with either a sling or cord.    
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Figure 259: Rescue-spider set-up. Note that the descender is clipped into both loops of the double loop leg, and also into the single strand. The spider set-up is especially useful if rappelling with a large load, such as a haul bag, as the extension on the double lanyards allow you the flexibility to move, something you cannot do if the weight is clipped into your belay loop.    
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Figure 260: Spider Pig. This can easily be tied with a cordelette, with its main advantage being it can be docked using either an MMO or a pig-hitch. Note that the two lockers are larks footed into the end of each strand, which creates redundancy.    
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Figure 261: Improvised spiders, both with docking cords larks footed in, one (left) using a 120 cm sling, and (right) using adjustable lanyards (Petzl Adjust).    
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Figure 262: Counter-balanced rappel, with (top) both climbers attached into the ends of both ropes, and (bottom) using a sling to keep each climber connected.    
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Figure 263: Simultaneous lower through hard-links. Note that the leader (the controlling climber), is attached to the second’s (passive climber) rope via a friction-hitch. This will help both climbers descend at the same time.    
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Figure 264: Traditional fat rope method, with the thick (primary) rope threaded through the abseil point. This is the vanilla method and is also the safest approach, as you are rappelling on both ropes, but the knot (here a Gibbs knot), stops any slippage. The downside comes when you have to pull a 70-metre 10.5 mm rope with 70-metres of 5 mm dental floss!    
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Figure 265: Skinny method, with the thin line threaded. This is a very low friction method but requires care and experience to do this safely, as you will always get some creep. But if you can overcome this problem, it has several advantages over the fat method.    
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Figure 266: (Left to right) Rapping via the skinny method. The skinny rap line slipping, leading to uneven ends. Stone knot and fixing the skinny line in order to avoid slippage.    
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Figure 267: The Stone knot is the best way to secure the ropes for the leader.    
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Figure 268: A had blocking technique, here a Clove- hitched locker, can be employed for the leader.    
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Figure 269: Daisy-chaining your rap line is the best method I’ve come across to deal with rap lines.    
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Figure 270: This is a knotless method that can be employed to remove the initial Overhand.    
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Figure 271: Munter Mule contingency anchor, set on a full-length rappel, with knot set below the munter.    
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Figure 272: Munter Mule backed-up with a locker on a single rope.    
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Figure 273: Munter tied off with two half-hitches.    
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Figure 274: Contingency releasable rappel anchors designed to allow the climber to be belayed as they descend, with the Munter method on the left and the plaquette method on the right.    
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Figure 275: Stone knot. Note that the locker is only clipped into one strand.    
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Figure 276: Both ropes fixed via alpine butterflies.    
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Figure 277: Ropes fixed in place with a plaquette.    
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Figure 278: Both ropes tied off by Clove-hitching the knot tails to the anchor.    
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Figure 279: Ropes locked off via two friction-hitches.    
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Figure 280: Twin loop ‘Bunny ears’ Figure-Eight (left) and Offset bunny ears Figure-Eight (right), are easy to tie, solid, and easy to break down at the end of the day.    







[image: image cap]


Figure 281: The king of fixing knots is the Alpine Butterfly, as it’s easy to tie once you know how, and also the easiest knot to untie no matter the load. Here the majority load is borne by the Alpine Butterfly, backed-up by a Figure-Eight tied into the tail.    
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Figure 282: Rethreaded Alpine Butterfly, backed-up with a Figure-Eight (left) and a Bowline with stopper knots (right).    
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Figure 283: Double rethreaded Alpine Butterfly (left) and a retreaded ‘Bunny ears’ Figure-Eight (right), two tricky knots that are well worth practicing. The rethreaded Alpine Butterfly requires you to tie a rethreaded Alpine Butterfly first, then run the tail through the second anchor point and back through the Butterfly knot.    
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Figure 284: Rappelling off a stray strand of rope, or a long tail, may sound far fetched, but it’s a deadly mistake I’ve seen almost happen several times.    
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Figure 285: The aim when fixing over multiple pitches is to build a continuous closed strand, plus one where all loose rope and tail ends are tied off, coiled, and made shipshape. Of the ropes systems below, the middle one, where the ropes are only linked with a locker, has no redundancy, while the other two, where the ropes are tied into each other, do.    
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Figure 286: Triple Alpine Butterfly: This is a method of abseil both your ropes together, to remove the chances of ‘The bitter end’, as well as create an integrated system of knots.    
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Figure 287: Alpine Butterfly set-up as a re-belay. In descent, you would untie this when you reached it, then retie once passed the re-belay point. This way you don’t have to remove either your back-up-hitch or descender. On a hanging re-belay you will either have to clip a foot loop into the point in order to unweight the Alpine Butterfly and then retie it. Alternatively, you can integrate a
 foot-loop into your re-belay or belay (left), but this will require you to detach your descender and back-up-hitch (remember to clip into the ropes when doing this).    
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Figure 288: There are countless ways to tie off damaged ropes.    
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Figure 289: When tying off a damaged rope that you will be passing, you can add in a second knot in order to create a secure clip-in point. You can also use this approach with any knots that need to be passed, by creating a long loop with a knot tied into the end.    
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Figure 290: Creating a Z pulley using two friction cords and a belay device, allows you to both pull as hard as possible on a jammed rope, in the hope of unsticking it, as well as test how secure it is if you have to re-climb it. Another option is to pop the rope, to get the maximum tension in the rope, then to quickly release it. Here a releasable hitch-cord has been set up, allowing the hitch
 to be loosened by simply pulling one end (the other end is attached to the locker, so it’s not lost).    
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Figure 291: If you’re using an ABBD the ability to pop a rope is made much easier, as is climbing a stuck rope.    
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Figure 292: Very often, and in real life rope jamming situations, the easiest and quickest method to climb the rope is by Batmanning up the rope, or hand-over-handing up the ropes. This is of course, far more dangerous and risky, and you should use back-up knots as you climb, and only do so if you feel strong and confident. If you fall while climbing a rope in such a way, you will shock load
 the anchor, which may fail (Remember it is an abseil anchor, NOT a climbing belay anchor.).    
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Figure 293: If you have both rope ends, you can ascend both ropes via friction-hitches, tying back-up knots into the ropes and clipping into them as you go. If you have mechanical ascenders, then you can secure the PULL rope to an anchor (or your second) and climb the UP rope (not shown).    
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Figure 294: If you only have one rope end, then you will have to climb it and hope that the knot, or the problem does not resolve itself while you’re ascending the rope! To guard against this probability, you should be belayed via the free end of the rope, and via a high strength belay (not rap anchor). As you climb you should place protection as you go.    
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Figure 295: If forced to climb a single rope without a belay, then you must use a running belay, that moves as you move. The Clove-hitch is the best knot for this role, as it can be adjusted easily without having to be removed or the locker opened. When using a Clove-hitch, never insert your fingers into the knot, as a fall in that instant could result in the loss or de-boning of a finger. The
 inclusion of a karabiner into the heart of the Clove-hitch allows the knot to be loosened easily as you climb.    
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Figure 296: Climbing a stuck abseil rope while self-belaying. Note that the bottom of the rope is fixed to the belay and protection is placed as the climber ascends. The use of a running belay (Clove-hitch) is necessary as it’s often not possible to tie back up knots (they come tight to the lower belay), and your ascenders (mechanical or friction-hitches), may well fail if inverted and shock
 loaded.    
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Figure 297: Rope extension (blocking method).    
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Figure 298: Rope extension (ghost method). Note that there is an A and B variation, which depends if you have your rope ends at the bottom of the pitch as normal (A), or inverted, so that the rope ends are towards the anchor (B), meaning the extension is set at the top, not the bottom. The B method is appropriate for techniques such as the releasable Munter-hitch or if using a ghost stick, with
 A will work with a macrame or CEM hitch.    
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Figure 299: A equaliser rappel, used to squeeze out the most from two ropes, where one rope has been cut short. For this to work, the short rope must be the PULL rope, and requires a hard-link at the abseil point, due to the rope running through it while loaded.    
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Figure 300: Short end method 1. The leader rappels, only to find the ropes do not reach the belay. The leader ties into the PULL rope. The second belays the leader via two friction-hitches, one on each rope, but above the knot.  The leader comes off the UP rope, and ties a knot into the end to safeguard the second (closes system). The leader down-climbs while placing protection, clipping it into
 the PULL rope (this will safeguard the second as they down-climb). The leader sets up a belay and puts the PULL rope on belay. The seconds rappels until they reach the end of the UP rope, then ties into the end of the PULL rope. The second down-climbs while belayed by the leader, pulling the UP rope down as they go.    
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Figure 301: Short end method using method 2, an approach that works when the second is not confident to down-climb the shortfall. Note that although the leader will unweight the PULL strand in order for the second to descend, both ropes should remain under control to avoid catastrophic failure, such as both climbers attaching themselves to the UP rope. I have found this method of use in blank
 snow filled gullies and couloirs, and here, it’s possible to simply stand in balance and wait for the second to arrive. Leader fanfares to UP strand. Second comes down PULL strand. Both climbers tie into their ropes. Second down-climbs (or is lowered), while leader climbs up. Gear is placed on the PULL rope by both leader and second (as one ascends, and the other descends), if required. Second creates
 belay and belays the leader down, pulling down the UP rope as they descend.    
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Figure 302: When trying to apply control overloaded ropes, I would advise using a direct friction-hitch above the knot on the PULL side of the abseil point (right), and clip a second friction-hitch to your harness for an indirect belay (left).    
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Figure 303: Dead-fall method, showing the pack (or dead-weight), docked with a locker fail-safe, on the left, and ready to drop of the right. When releasing the rope, make sure you’re away from the drop zone.    
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Figure 304: Fifi death method with fail-safe (you must employ the LAPAR protocol), set for the first climber down. Note that the rope is weighted and the bungee cord is fully stretched out and loaded. Due to having a fail-safe, the second can monitor how secure the fifi is if the leader is able to keep it weighted, for example, as well as test it will release (the fail-safe will catch the rope).
 The last climber down should not remove the fail-safe until they are full weighting the rope.    
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Figure 305: Once the weight is removed, the bungee loop springs back and releases the fifi hook. Again, this is a VERY DANGEROUS technique. Note that in these diagrams the bungee cord is tied into the Fisherman’s knot, but generally, it’s easier to tie a friction-hitch (Prusik knot) around the rope, then tie the bungee cord through the fifi, so you can easily adjust the tension.    
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Figure 306: Multiple rope rappel. This is a very advanced technique that not only relies on a solid understanding of how such a set-up would work, why and when you’d employ it, but also how to carry out passing the knot and friction-hitch smoothly. Like many non-standard problem-solving techniques, this is a high-risk technique that would be used to escape a hopeless situation, and not just as
 a short cut.    
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Figure 307: Standard knot pass using two friction-hitches. Note that here the back-up-hitch is set above the descender. Also, note the fail-safe. There are many different ways to set the fail-safe, such as tying a Mule knot into the rope.    
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Figure 308: Linking your harness to your friction-hitch via an adjustable lanyard gives you more flexibility than having it fixed in place. Alternatively, if you’re rappelling double ropes that are tied off together, clipping your lanyard krab into one strand will give you an extra fail-safe, as the knot will act as a stopper.    
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Figure 309: When tying ropes together, you can incorporate a clip-in point for your fail-safe, this example being a Figure-Eight tied into the upper rope, that has the lower rope feeding through it. You can also tie an Alpine Butterfly just under the knot, with either a very large bight, or a short loop into which you can connect a lanyard. Note that you should never use a non-dynamic lanyard
 (daisy chain, knotted sling, Purcell Prusik) as a connector to a fail-safe, as falling onto it from above would generate a high fall factor (2), which could break the sling. The only time I would do this would be when using a dynamic lanyard.    
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Figure 310: VT knot pass method. Note the use of the fail-safe (FS).    
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Figure 311: The J-hook or foot-lock is a technique you should practise, as it can often allow you to solve a problem involving passing knots without the use of a friction-hitch.    
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Figure 312: Cut-out loaded knot pass, with the cut-out friction-hitch (CO), used to lift the rope below the knot above your descender (DD1). At one point, you will have a descender on both ropes (DD1 and DD2), allowing you to transition from one to the other easily. Note: make sure DD2 is set as high as possible so that it becomes fully loaded before DD1 hits the knot (runs out of rope).    
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Figure 313: Cut-out method using two ABBD devices and a handled ascender.    
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Figure 314: Zig-zag method for rappelling two loaded ropes. Front and side image feature non-locking karabiners, while the third diagram (right) shows the set-up using lockers, a VT back-up-hitch and an extension locker (recommended set up).    
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Figure 315: VT method showing an integrated fail-safe in case the rope loses its tension (left), and how you would use a lanyard to connect to the VT, clipping into the VT (shown), or into the VT locker (not shown).    
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Figure 316: Hauling the leader via a piggy-back 2:1 hauling system via the cordelette (c). The middle image shows the belay device set-up and ready to accept the rappel ropes as soon as enough slack can be pulled through. Also note the lower holding hitch, is formed from the cordelette (you can make a holding strand out of a 120 cm sling or linked slings instead, but this system only requires
 one cordelette and one hitch-cord. Note: this is an advanced system for an advanced problem, and should be practised before you need it for real, to understand how it works, as well as its shortfalls.    
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Figure 317: Belay device set-up in friction-hitch minding mode, with the device stopping the hitch from locking as the live rope, is pulled through, but locking when weighted. I’d advise you try and have a little slack in the hitch as possible in order to maximise efficiency.    
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Figure 318: Three piggyback set-ups: 1:1 (left), 2:1 (middle) and 3:1 (right). The efficiency of any system employing karabiners rather than pulleys will also be low, which is one reason it’s always worth carrying at least one low friction ring on your harness.    
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Figure 319: Adding a friction-hitch above a mechanical ascender helps to provide some form of safeguard when climbing a single rope of a two rope system. This system does not fully guarantee your safety and should be used along with regular back-up knots. Another option, if you have two ascenders, is to attach both ascenders to both ropes, and either Batmaning up the rope, or using a friction-hitch,
 ABBD, or belay device for your feet.    
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Figure 320: A whistle weighs almost nothing, and can sit on a piece of cord tied to a compass, a zip pull, or in my case, tied into my climbing knife, and yet it allows a message to be sent over a huge distance. The use of standardised sequences of whistle blasts, like a simple Morse code, is well established in multiple sports, as well as within the emergency services. The most well established
 is ‘SOS’, which is 6 short blasts every 60 seconds. In terms of rappelling, the signalling of ‘rope free’ is the most useful. In practise, most climbers will just adopt an ad hoc system in order to overcome a problem, such as a single blast when the rope is free.    
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Figure 321: The use of rocks, stones and sticks to mark trails, or leave a message to others - or your future self - may seem odd in a book about descent, but when you come across such a sign at 3 am in some desert wash or Wadi, you’ll fully understand their value. Keep this in mind when undertaking complex approaches that will have to be reversed, leaving your own small markers to help lead
 you home, as well as others.    
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Figure 205.3    
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Figure 213.2    







[image: image cap]


Figure 213.3    
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Figure 213.4    
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Figure 214.2: Pass a bight of climbing rope through the lowering-point, tie a Figure-Eight and clip this into your belay loop with a locker.    
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Figure 214.3: Untie from the climbing rope, and pull the end of the rope through the lowering-point.    
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Figure 214.4: Remove the last draw, and check your ropes, then look down and shout "belay on?". When you hear "belay on!", check your ropes one final time, then remove the connector and lower.    
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Figure 215.2: Pull up a few metres of slack. Tie a Figure-Eight into the climbing rope after it has passed through the last draw and clip this into your belay loop with a locker.    
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Figure 215.3: Untie your rope and pass the tail through the lowering-point and tie back in, or tie a Figure-Eight and clip this into your harness with a locker.    
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Figure 215.4: Follow 4 and 5 above.    
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Figure 216.2: Follow the bight or tail method for threading the anchor (here the tail method is being used).    
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Figure 216.4: Remove the last draw, then pull yourself tight to the rope loop you have formed, to check your ABBD is on correctly (it would be easy to put it on the wrong way round). Once you’re happy, remove the connector and slowly lower yourself down.    
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Figure 228.2    
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Figure 248.2    
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Figure 186.5: Improvised method which has no knots tied into it, and uses larks foots instead, making it much easier to untie, but at the cost of having a shorter overall lanyard.    
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Figure 187.5: Petzl Adjust with device Clove-hitched in.    
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Figure 196.5: The pull test is one of the most important techniques a climber can adopt in descent.    
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Figure 84.5: 7 mm Low friction ring. The low friction ring is a piece of hardware that is well worth its cost and weight in a rescue situation.    
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Figure 83.5: Omega rap ring, made from a solid piece of alloy.    
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Figure 205.02    
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Figure 248.3    
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Figure 23: How to tie a Munter-hitch. Make sure you tie a Munter, not a Clove-hitch.    
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Figure 35: Spine wrap method.    
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Figure 64: Micro figure-8 designs like the SMC Survivor are ideal for mountaineers and soloists using sub climbing ropes, such as 5 mm Dyneema rap lines.    
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Figure 216.3: Once threaded, attach your ABBD (or belay device), to the rope below the last quickdraw. At this point, you should also secure the free end of the rope (pull it up and clip into it, or have someone tie a knot in the end).    
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Figure 26: A Munter-hitch can be used with very small non locking karabiners and single ropes, but you should always double up the karabiner using opposed karabiners.    
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Figure 27: If you struggle with tying a Munter, then this double twist method is a great method.    
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Figure 73.5: This design gives the user multiple friction and control options, making it ideal for users who often face complex problems, such as mountain guides and rescue teams.    
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Figure 165.5: Tying the Zeppelin bend.
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"
There are no shortcuts. The fact that a shortcut is important to you means that you are a pussy.
"


Mark Rippetoe


    


                 
                                    
                
                
        
                
      




  
      The US magazine ‘Climbing’ once described Andy as a climber with a
        "strange penchant for the long, the cold and the difficult"
        , with a reputation
        "for seeking out routes where the danger is real, and the return is questionable, pushing himself on some of the hardest walls and faces in the Alps and beyond, sometimes with partners and sometimes alone."
      

      Climbing since the age of five, Andy’s speciality is big wall climbing and winter expeditions. He has climbed El Cap over 35 times, including 5 solo ascents, and 2 one-day ascents, skied across Greenland, put up new routes in Antarctica, and spent a month on the Eiger North face in winter, and Denali in winter (without getting up either).

      Andy is also an accomplished writer, with books such as: ‘Psychovertical’, ‘Cold Wars’, and ‘Unknown Pleasures’, being viewed as modern adventure classics. His instructional books: ‘Me, Myself &  I’, ‘1001 Climbing Tips’, and ‘Higher Education’ have also helped many climbers achieve their goals, and stay a little safer.

      Andy currently lives in Kuwait.

      Books

      
        	Psychovertical, Hutchinson, 2008

        	Cold Wars, Vertebrate, 2011

        	Me, Myself & I, Kirkpatrick, 2015

        	1001 Climbing Tips, Vertebrate, 2016

        	Unknown Pleasures,  Vertebrate, 2018

        	Higher Education, Kirkpatrick, 2018

      

      Digital Books

      
        	Aid Basics

        	Nutcraft

      

      Films

      
        	Cold Haul, Fresh Lettuce, 2004

        	Suffering Andy, Slackjaw, 2006

        	Winter Patagonia, Posing Productions, 2008

        	Psycho Vertical, Light Shed, 2018

      

         
        








  
    




    Thanks

                
                
         



"Please understand nearly every concept I hold near and dear has been stolen from others much brighter and better than me."


Dan John


    


                 
                          
                
                
            
                

  

    With all such instruction books, there is little in this book that’s original. Instead, it’s the collected experience of forty years of climbing, from the earliest days of learning to abseil on some grotty Welsh crag, with a big silver figure 8, four decades later, having to pass a shredded rope, 500 metres off the deck, on the first ascent of an Antarctic spire.

    My education began with my dad, whose teaching style was one more of self-education, making me a harness out of white 28 mm super tape, and giving me some Clog lockers, a sprung stitch-plate, figure 8 and a hundred feet of red Edlerid rope, and leaving me to it. My dad was also a team leader of an RAF mountain rescue team, and so through him, I met a lot of amazing characters and climbers, people who’d been to Denali, Everest and Yosemite, and they also passed on further knowledge, little things, such as using a Lowe Tuber instead of lugging around that huge figure 8, and the tanglesome sprung stitch-plate. 

    After that came years of reading everything I could on the subject of climbing, books being what we had before the internet, and I, like many climbers of my generation, was a graduate of Nigel Shepherd’s ‘Modern Rope Techniques’. 

    It’s also interesting to consider the way magazines acted as a formal way to educate climbers, with magazines like Mountain, High, Climber and On The Edge in the UK, and foreign mags, like Klettern, Vertical and Climbing, and Rock & Ice, advancing technique and safety. And so thanks to all those hard-working editors and contributors and authors (the internet is nowhere near as good).

    Next, are all my climbing partners and friends, who like me were constantly searching for new ways of doing things, most often climbing with others outside of our circle and bringing them back. Climbers like Rich Cross, Ian Parnell, Al Powell, Dick Turnbull, Kenton Cool, Robert Steiner, Paul Tattersall, Dave ‘Moose’ Nixon, Andy Cave, Dave Wills. Every meeting, every climb, every trip, was always an opportunity to learn something of value.


    My trips to Yosemite also had a big effect on me, big wall climbing at its heart about the amassing of knowledge, and people like Chongo, Piton Pete, J Middendorf, and many others, helped in making me want to create a more formalised and structured, general theory of climbing knowledge.

    Now we live in a world of bits, forums, websites, Youtube, where we’re swamped by a sea of information. Some of this information is solid, some of it dangerous and wrong or incomplete; but every now and then, we find something innovative. It’s hard to thank people who shared some tips on a forum fifteen years ago, as the nature of the web is that knowledge belongs to no one, and often what’s shared is what has been gleaned from others. So thank you to the virtual world of bit bits.

    As for this book, I must thank my wife Vanessa for days of word wrangling, as well as support and edits from Clinton Szady, Fish, my dad, Professor Rustam Stolkin, James Madalin, Tom Ripley, Andrew Cherry, Jon Smith.

    Next I need to thank all the great people who supported this book via Kickstarter: A Hall-Gray, A Macneil, A Craig, A Douglas, A Zalewski, A Eccleshall, A Lawson, A Munro, A Syme, A Vuilleumier, B Ranson, B Stabley, B Hanley, B Limbach, B Fingleton, B Nicholson, B Smith, B Brankov, B Gill, B Kimball, C Hall, C H Gabbardo, C Dey, C Smith, C Stamler, C Spichtig, C Gossage, C Heist, D Muir, D Stone, D Barlow, D Dahlin, D Henchliffe D Lozman D Swan, D Taylor, D Yeates, D Scott, E A Ramos, E Stafford, E Soldz, E Day, E Gates,  P Anpongkul, F Elli, F Schiffmann, F Ingi Björnsson, G Jefferies, G Allen, G Shea, G Browning, M Brown-Day, C Buckley, J O’connor, H Frost, HG Nusseck, H Alger, H Crosby, H Ingram, I Bowles, Imito, J Cramer, J Abramczyk, M Jalen Cox, J Dson, J Donigan, J Long, J Madelin, J Van Winkel, J Logghe, J Young, J Jennifer, L J Schicker, J Pope, J Wylie, Joanna, J Harris, J Mccarty, Johannes, J Godino J Hammond J Mcknight J Sawley J-Paul O’neil, J Job, J Allen, J Elsensohn, J Gesler, J Grinham, K Howell, D Ken, K Delap, K Weaver, K Meisel, K Karlsen, K Copley-Holland, L Roar Frøyland, L Shapiro, L Chapman, L Matthews, Lemmens Filip Leonardo De Magalhaes Sousa, L Williamson, L Becker, L Betsworth, M Reszke, M Valles, M Williamson, , M Baron , M Pilling , M Rogerson , M Stitson , M Strom , M Tate, M Krumpholz, M Hagn, M Hind, M Langby, M Lawson, M Crane, M Foster, M Harris, M Lester, M Macphee, M Kingsley, M Madlem, M Brown, M Fraser,  M Ficek, M Potts, M Campbell, M Frese, M Flanagan, N Berenholz, N Garrido, N Stevenson, N Boet, N Clarke, N Cooper, N Bose, N Chee, N Wuelker, O Wadswortj, O Van Der, V P Kurosawa, P Connally, P Boardman, P Dlug, P Egan, P Dodenhoff, P Grant, P Young, Phil Carrotte, P Geiger, P Moseley, P Ryjak, R Bartko, R Kimball, R Lee, R Vogt, R Hoppenreijs, R Rönnkvist, R Shade, R Dick, R Liu, R Sharpe, R Sutmoller, R Hore, S Conway, S Parkin, S Wilton, S Gitlin, S Ferrell, S Arnold, S Lamb, S Luffrum, S Ng Ka, K, S Taetz, S Fletcher, S Price, S Nystrom, S Brooke, Stilgar99, The Creative Fund, T Dixon, T Penrose, T Ryan, T Buzath, T Bateman, T Spooner, T Ohnuki, V Dumitrică, V Whalley,  V Admiral Thomas Of Crushington West, Elder Jnr, I Vojtech Vacek, W Verhaak, YW Huang, Z Conversev.

    Lastly, thanks to you the reader. Without you there would be no need to write crazy books like this, which indulge my obsessive tendencies!


                








  
    
                
     

 

                



"Climb if you will, but remember that courage and strength are nought without prudence, and that a momentary negligence may destroy the happiness of a lifetime. Do nothing in haste; look well to each step; and from the beginning think what may be the end.
"


Edward Whymper
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