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accident-this has in fact happened-or of the importance of securing a
patient to a stretcher, which is a very important part of stretcher design.

Under the heading 'Ease of carrying' in the comparison chart, I cannot
understand how wheel-less stretchers-i.e. the two Thomas models-have
the same rating as those with wheels, for the difference is roughly that of the
weight of the patient, and use of these wheels in Scotland and abroad has
speeded evacuation by about 20% on the longer rescues.

Hamish MacInnes

Equipment and technique
Fixed rope failures In my note (A.]. 73. 262) prompted by failures of
fixed ropes after exposure to storm I suggested that polypropylene ropes might
be more resistant to coarse abrasion than nylon and referred to tests then in
hand to determine whether this was so. The tests have now been performed
and, by the courtesy of British Ropes, Ltd, who undertook the tests, I can
report the outcome.

The method of test was that devised by British Ropes some years ago and used
for a number of comparative tests for resistance to abrasion. A length of the
rope is hung vertically with sufficient dead-weight load (one-quarter of a ton)
to keep it taut but not to stress it significantly. Surrounding the rope is a hopper
that fits fairly snugly at its lower end and is filled with abrasive-quarter-inch
granite chips in the present tests. The hopper is driven up and down through
a traverse of 18 in and the rates of wear of different ropes may be compared
either by recording the number of cycles of the hopper until failure occurs or
by measuring the percentage loss of strength after a standard number of cycles.

The ropes tested were of polypropylene twisted fibrillated tape, sisal, poly
propylene monofilament, polypropylene staple, nylon multifilament, and
polypropylene multifilament, and their resistance to abrasion under the
particular conditions of this test was in that order with a very wide spread
between the best and the worst. The conditions of this test are, of course, far
removed from those to which a fixed rope is exposed in storm, and so many
other factors will determine the life of a rope in practice that too much should
not be read into these test results. However, in view of the disastrously short
life of nylon fixed ropes in storms I should like to suggest that some public-
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pirited expedition hould include a few lengths of pol propylene fibrilJated
tape ropes in its inventory for comparative trials alongside nylon fixed ropes.

Frank Solari

Braking in rope handling Here at Plas y Brenin, the ational Mountaineering
Centre, we have found it well worthwhile in introducing beginners to rock
climbing, to give them some idea of the weight of a second or leader coming on
the rope, which is frequently far greater than they expect. Before the last war
Ken Tarbuck wa demonstrating his system of holding by standing on a bridge
parapet and pushing off a sand-filled sack with his foot and holding it unbelayed!
Having seen many variations of this it was .decided to construct a complete
device for training students.

This consists of two 3o-ft parallel scaffold tubes braced and" elded top and
bottom [155]. It stands vertically in a concrete block and is bracketed on to the
wall at the top, standing clear some 2 ft or so. Moving freely, vertically, is a
metal slide to which is bolted a concrete block giving a total weight of ten
stone . With the aid of a windlass and wire rope the ·weight can be raised to any
height desired, and with a release hook, operated from below with a cord, the
block i triggered. For safety reasons three car tyres are embedded in the con
crete block as a shock ab orber. The per on 'arresting' the block tands on a
convenient platform half way up alongside the upright tubes and i firmly
belayed to points above and below using pitons cemented into the wall. Well
padded at waist and wearing gloves and helmet the pupil takes in as the block
is rai ed and brakes and arrests it as it falls. This is done from progres ively
greater heights until it starts above and pas es the pupil. With a running belay
fitted on top of the frame it will be een that an upward pull can be imparted.

A hort period using this device is programmed for all pupils prior to climbing
on major crags in the district. The difference and effectivenes of shoulder or
waist belay can easily be discovered and the pupil quickly gains confidence
before embarking on a climb. Roger Orgill

The D.I.A.A. Commission du Materiel de Securite met at the invitation
of the D.A.V. in Munich on 26 October 1968.

Ropes. Most of the day was spent in discussion of various technical aspects of
rope performance and needs in relation to the existing .LA.A. pecification.
The more important of these are mentioned below.

1 ince the dyeing of rope may affect the strength properties adver ely it \ as
agreed in the case of 'bicoloured' rope, i.e. tho e which change colour com-
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155 The Plas y Brenin braking device See opposite



318 ACCIDENT, EQUIPMENT AND MISCELLANEOUS NOTES

pletely in their length, that one of the three specified shock-loading tests
should be carried out in the zone of colour change.

2 Several nations were concerned that ropes should not extend excessively
under low loads, for example, abseiling. It was suggested that the D.LA.A.
specification might be modified to include low-load extension limits along the
lines of those already included in existing British and German standards, and
the draft Austrian standard. It was agreed that the Swiss should compare the
various proposals by means of a series of tests on a selection of ropes and report
back.

3 One of the Austrian participants presented a summary of a published report
which attempted to quantify, largely on a theoretical basis, the deterioration
of rope with use and misuse. There was an appeal for more data on this subject
and we reported that with the help of the R.A.F. Mountain Rescue Organisa
tion we had recently instigated a study of the loss in strength of nylon ropes as
they were withdrawn regularly from use.

4- A British proposal for a test on the knotability of ropes was well received;
several countries had tried the test and others agreed to examine it before the
next meeting.

5 The meeting accepted our proposal to issue a recommendation for the
guidance of climbers, designers and manufacturers of equipment to aim at a
minimum strength requirement of about 2000 kg for all components and
devices used in the construction of running belays-it being accepted that it
was not always practicable to meet these requirements with present methods
and materials in all climbing situations.

6 There was considerable discussion on the dynamic tests specified in the
existing D.LA.A. Rope Standard, particularly on the discrepancies between
test results obtained in different laboratories purporting to work to the same
criteria. All discussion on this topic confirmed the British view that fresh
thinking is necessary on the D.LA.A. Rope Standard and that completion of
the new rope testing machine at the National Engineering Laboratory in
Scotland will enable us to make a more positive contribution to this thorny
topic than previously.

7 Concern was expressed at the lack of co-operation between various countries
authorising the use of the D.LA.A. label on ropes and karabiners and the
D.LA.A. Secretariat. Steps were agreed to compile and publish detailed and
authoritative lists of approved products. Such lists will help the B.M.C. to
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monitor the equipment with U.LA.A. labels offered to British climbers. It
was further agreed that countries which did not participate in the meetings of
the Commission had no authority to issue labels.

Karabiners. A revision of the U.LA.A. karabiner specification to include those
made from light alloy was approved.

Helmets. A recommendation from the previous meeting to engage in a large
programme of helmet testing was withdrawn as impracticable. A sample
British helmet made a favourable impression on the meeting and it became
clear that we were much nearer to issuing a national standard than any other
country.

Ice-axes. The French tabled a first draft standard and it was agreed that France
and Britain should co-operate in completing it.

W. H. Ward. B.M.C. Equipment Sub-Committee

Helmets for climbers-a British Standard Head injuries have for many
years been at or near the top of the annual statistics of climbing accidents in
Britain, and there is no doubt that many cases of serious injury would have
been mitigated had the climbers been wearing properly designed helmets at
the time. With this background and in the knowledge that many helmets used
by climbers did not give a reasonable degree of protection, the B.M.C. re
quested the British Standards Institution (B.S.L) in 1965 to prepare a British
Standard for climbers' helmets. This British Standard, B.S. 4423 :1969,
Climbers' Helmets, has now been finalised in collaboration with the Industry,
and will be available shortly from the B.S.!., 2 Park Street, London Wr.

It is recommended that climbers should use only helmets meeting this Stan
dard, and should wear them whenever exposed to risk of fall or of falling stones.
These helmets will provide the highest degree of protection available at present
within acceptable limits of weight and comfort; it is hoped that further develop
ment will make it possible to amend the Standard to improve still further the
degree of protection provided. It should, however, be noted that there is a
limit to the amount of protection that can be provided by any acceptable helmet,
and in some circumstances head or neck injury may be unavoidable.

The new Standard defines minimum levels of performance under impact from
both flat and pointed strikers at high, normal and low temperatures. It also
requires tests under impact from the side, and in this respect at least is in ad
vance of all other European standards for helmets. In general, the test methods
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are based on those already established in other British Standards and adopted
by the International Standards Organisation for helmets for motor-cyclists.

Apart from specifying performance, including the strength of the chin-strap,
the Standard defines the parts ofthe head to be covered. However, the design
is not specified in detail, and helmets from different manufacturers may be
more or less acceptable according to the shape of the wearer's head. Climbers
purchasing helmets should be careful to ensure that they fit properly after
any necessary adjustment of the harness, that they are comfortable, and that
the chin-straps can be securely fastened (even at the expense of some discom
fort) to prevent the helmet becoming dislodged.

Finally, the best of helmets will do its owner no good at all while it is hanging
on the outside of a rucksack. It should be worn, properly fitted and with the
chin-strap secured, whenever engaged in climbing or traversing hazardous
ground.

The number B.S. 4423 on a helmet is a claim by the manufacturer that the
helmet conforms to that Standard. In addition, the B.S.r. 'Kite Mark' may be
applied to the helmet if the manufacturer has been licensed to do so under
conditions that involve the supervision of the control of manufacture and
testing, including periodical inspection at the manufacturer's works.

The evolution of the karabiner in Alpine history. From the simple
'belt hook' to the aluminium 'snap link' One of the most important
articles of equipment for the rock and ice climber is the karabiner, the 'snap
link' attached to the piton through which runs the rope. Almost every year, the
market is flooded with new types, each one lighter, stronger and more manage
able than the last. Hardly anyone, however, who comes to grips with this
indispensable metal article, ever gives a thought as to where the karabiner
came from or who discovered or evolved it. It is for this reason and also because
Lucien Devies, President of the C.A.F., made enquiries as to the origin and
evolution of the karabiner, that we are devoting space to this question.

We have endeavoured in vain to discover any coherent discussion of this
problem in Alpine literature, although as long ago as 1925 there appeared a
comprehensive article on the evolution of crampons in the D.u.b.A.V. Journal
(No. 12). The evolution of the karabiner is closely associated with the name of
Otto Herzog-'Rambo' to his friends. This still-remembered rock climber
from Munich, according to his life-long companion on the rope, Gustav
Haber, 'once observed the fire brigade at practice and noticed that the men
all had pear-shaped "karabiner" attached to their belts. He thereupon con-
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ceived the idea of adapting these articles for use in climbing. He proceeded
with this idea and tried out this safety device on practice climbs'. Franzl
Fischer, former guardian of the Oberreintal hut in the Wettersteingebirge,
had a similar experience and reported 'they used long rock pitons, you know
them, the long curtain rods to which they attached rope slings and fire brigade
karabiner. Rambo and Heini Schneider have often told us about this. But as
to who made the karabiner used later on, I am unable to tell you, although I
know.'

Heini Schneider, a very successful rock climber in his youth, can no longer
remember the origin of the karabiner, but he attributes its invention to Otto
Herzog, among others. Franz Hofmann of Munich, the nephew of Herzog,
confirms that his uncle adapted them for climbing and told him about it
himself. We get a different version from a letter of Franz Nieberl, the 'Pope
of the Wilder Kaiser', from Kufstein: 'I remember quite definitely that on
my first meeting with Hans Diilfer, then a new star in the alpine firmanent,
after his climbs on the "Diilfer-U" (Totenkirchl), he explained his method
of belaying which included karabiner, two rather rudimentary examples of
which he brought forth and extolled their virtues. This was in 1910, probably
July. Moreover, Otto Herzog also told me of his experiments on the Fleischbank
East face, before Diilfer. Fiechtl too confided in me that on his new expeditions
in the Zillertal mountains he always carried a couple of karabiner with him,
so as to be ready for anything'.

So much for the evolution of the karabiner in Alpine history. The first pictorial
representation of a karabiner appeared in 1852 in a publication of the Berlin
Fire Brigade. The Bavarian Fire Brigade on its foundation in 1880 adopted
this so-called 'Berlin belt hook'. Some time later the firm of Magirus (Ulmj
Donau) developed the 'Ulm Belt Hook' which was taken up by the Bavarian
Fire Brigade in 1907 or 19°8, mainly because of its relatively light weight. This
'belt hook'-aboutthesize of a pear-must have been the one adopted by Herzog.

The introduction of the karabiner was probably not subjected to the devastating
criticism which followed upon that of the piton. It was, however, the subject
of critical discussion, as its use was a logical development of the piton method
of climbing. Up to then the absence of karabiner was compensated for by the
use of the alpine line slings (Reepschnur). It is true that the sling had to be
tied by the first man and brought along by the second, but this constituted a
considerable saving in time from the method of untying the rope and threading
it through the piton ring and then re-roping, which procedure had naturally
to be followed by everyone else on the rope.
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Josef Ittlinger describes the new method of belaying in his book Guideless
Climbing (1922) as follows: 'the rope is either threaded through a movable
ring in the head of the piton or better still through a karabiner attached to it'.

So far, so good. There were, however, other opinions. Julius Kugy, the maestro
of the Julian Alps, and Paul Preuss, both categorically refused to have anything
to do with either pitons or karabiner. It was, however, impossible to retard
progress in this direction, in spite of the fact that Waiter Hofmeier of Munich
complained that 'the rapid development in Alpine climbing after the First
World War had tended to favour extremism in climbing techniques. Mountain
eering gave way to mechanisation and the 91d spirit of mountaineering was
subjected to a flood of ironmongery.... Years of experience in the hills can
never be replaced by the application of acrobatics and artificial aids'.

The Viennese climber Eugen Guido Lammer was a fanatical opponent of the
use of artificial aids including, naturally, karabiner. Although he developed
a new trend in mountaineering by abstaining from the employment of guides
and carried out some difficult solo ascents he refused to undertake any climbs
solely dependent upon the use of pitons, since any strong tyro could at consider
able expense hire himself three hardy locksmiths and with their technical aid
and 300 iron pegs could conquer a smooth and vertical face. Therefore, away
with piton and hammer and all such unnatural trimmings!

The karabiner now forms a useful adjunct in rock and ice climbing and there
is nothing one can do about it. The Sporthaus Schuster (ASMii), established
in Munich in 1913, even in those days exhibited a remarkable insight into the
wants of climbers. Their summer catalogue for the year 1921 advertised a
nickel-plated karabiner for Dm.7.50' This karabiner is numbered 327 in their
1924 catalogue and a year later the customer had a choice of two types of kara
biner. After this they did not figure very much, except that the ASMii winter
catalogue for 1933/34 indicated that karabiners 'properly belonged to iron
mongery'.

A new type, called the screw karabiner, appeared in 1935 and in the summer
of 1939 a heavy karabiner weighing 200 g was produced. This was somewhat
of a sensation as all previous karabiners had weighed only 130 g.

Several karabiners of different sizes appeared in 1941 at prices ranging from
87 pf. to 1.04 Reichsmark. No catalogues were issued by Schuster between
1942 and 1945, during the Second World War, which does not mean to say,
however, that there was no climbing done at that time. Generally speaking,
however, such undertakings were of a military nature.
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ASMii's winter catalogue for 1949-50 contained a comprehensive display of
karabiners. They were much heavier than former models and were oval or
pear-shaped with diameters ranging from 10 to 12 cm. They were priced at
between Dm. 1.25 and Dm.1.45. This model was also obtainable in the form
of screw karabiners. In 1951 the Marwa karabiner with a breaking load of
1200 kg came on the market and a year later on its fortieth anniversary Schuster
produced the ASMii Gramminger karabiner with a breaking load of 1600 kg.
Then ensued a series of karabiner such as the Magra, the Allain, weighing
only 65 g, the Allain light metal Zicral with a breaking load of 1550 kg (Dm.
5.50) the ASMii Trapez, the Cassin, the Salewa, the Kamet, the Bonatti and
Stubai models. This brings us up to date, where the necessity of the karabiner
is no Jonger in doubt. (Reprinted from Alpinismus, August 1968. Translation
by E. N. Bowman.) Toni Hiebeler

The trend to lightness With the ever-increasing volume and variety of
'essential' equipment available to the mountaineer, it is becoming increasingly
difficult for him to carry everything he 'requires' in the hills. I suspect, there
fore, that over the next few years a great deal of effort will go into producing
light-weight equipment. Already it is fairly certain that a two-man tent from
Se-Ab of Sweden weighing a mere 5 lbs and costing £35 will be available this
year. Other light-weight tents are being developed, as are light-weight nylon
covered duvets and sleeping-bags. Light-weight windproof garments,
light weight boots, light-weight nylon sacs and even light-weight ropes for
expeditions are other items which will come into more general use this year.

Graham Tiso

New waterproof sleeping-pad Perhaps the most interesting find of 1968
was a sleeping-pad which is an almost perfect insulator. As with down clothing
and sleeping-bags, insulation depends on providing a layer of trapped air,
but an air bed is not very satisfactory in this respect since the air tends to
circulate, transferring heat from the body to the ground. Foam mats have proved
fairly effective, but they are bulky and soak up condensation.

The foam pad which has been found is made from a closed-cell ethyl vinyl
acetate, the closed cell being the secret. It is 100% waterproof and in practice
almost a perfect insulator. It was tested by myself this summer in East Green
land and by an army party in South-east Greenland. Another expedition took
the pads to the Hindu Kush and everyone reported that even sleeping direct
on a glacier with only the pad as insulation, they felt no cold whatsoever.

The pad comes as standard 3 ft long and 2 ft wide. This is quite effective, as
the head is normally on a pillow and a jersey suffices as insulation for the legs.
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The weight is 9toz and the price 2SS. Although the pad can be rolled up to about
the same size as a normal sleeping-bag, a lot of people carried it tucked under
the flap of a rucksack, as they would do a tent. Of course, because it is completely
waterproof, it doesn't matter if it is raining, you merely wipe the surface
moisture away and all is well. This pad is also being marketed by Messrs
Karrimor under the trade name 'Karrimat' and is effectively being used as a
back pad in rucksacks, such as the new 'Joe Brown' extendable.

Graham Tiso

Ice-pitons Nigel Rogers writes: 'I should like to correct an error in my
note on the Ciarforon North face in A.J. 72 .•319. Due to a misunderstanding
it was stated that our route was that on which ice-pitons were first used, in
1902. The sense of the note should have been that the route could not have
been taken at that date since it would have necessitated ice-pitons, which were
not known in 1902'. Ice-pitons were first employed in the Alps in 1924 by
Fritz Rigele and Willi Welzenbach on the North-west face of the Grosses
Wiesbachhorn.

Vibrams Remarks in a review in the May 1968 issue of the Alpine Journal
indicate a little uncertainty about the date of the introduction of Vibram soles.

Vibrams were invented in 1935 by the Italian climbers E. Castiglioni and
Vitale Bramani to suit the requirements of Giusto Gervasutti, the name being
derived from the opening letters of Bramani's names.

Their use spread quickly and they were employed on the first ascent of the
North face of the Pointe Walker of the Grandes Jorasses in 1938. Gervasutti
himself seems first to have worn them in 1936 and used them on the first ascent
of the North-west face of the Western Ailefroide in July that year. A few days
previously he had been reproved by a French guide whom he met descending
from the Col du Geant to Chamonix for wearing such footgear. 'Vous etes bien
mal chausse, Monsieur.' 'Eh oui! Je vais me promener.'

The Whillans' box The small portable mountain hut which was used with
great success by the team which recently climbed the Fortress (A.]. 73· 143)
had its origins in the Cordillera del Paine. During the 1962-3 expedition to the
Towers of Paine it was quickly realised that normal tents would not withstand
the ferocious winds of Patagonia. Only the hastily improvised wood and
tarpaulin 'Hotel Britannico' (the brain-child of Whillans and Bray) made it
possible for the British party to stay high and so steal a decisive lead over the
Italian competition. From this crude beginning was evolved the prototype
Whillans' Box that was used on Gauri Shankar.
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156
Whillolls'
box [n use
on the
Fortress

The boxe u ed on the Fortres [156] were virtuall identical; a imple frame
work of Dexion slotted angle-iron (twelve sections, bolted to ether, with angle
plates for strengthening at the corners), covered by a tightly-fitting one-piece
'skin' of extra heavy canvas. At the foot of the walls were canvas flaps which,
when laced acro s the bottom of the box, provided a floor and al 0 tightened
the skin. A sleeve entrance was provided but a sleeve ventilator would be an
added improvement. sing angle-iron, these boxes were very cheap to manu
facture, but, naturally, this also made them unduly heavy and the longer
struts were somewhat unwieldy. Howe er, by using struts of alloy angle sections
(jointed on the longer struts, and possibly with additional strengthening
supports) and using a lighter skin covering, the weight could be drastically
reduced.

Whillans' fertile mind also concei ed the idea of applying the 'box' to over
coming some of the drawback of Himalayan camping. The use of boxes, he
decided, was the solution to the tedious problem of returning to C<1mp, tired
after a hard day, to find tents collapsed. The boxes would stand without de
pendence on guy lines, pegs or other forms of support. Another application
would be to u e the boxes and the sun's radiation to obtain \ ater and thus save
time and economise on fuel. The 'top' of the skin would be of waterproof
material. Snow would be thrown on the roof before departure in the morning
and in the evening one would return to find that the box had a built-in reservoir.
It should even be po sible to incorporate a tap in the waterproof roof and then
one would only have to turn it on to fill mess cans and billies as required! The
kins of Himala an Whillan ' Boxes could of cour e be made from much

lighter materials than the Patagonian models and their weight, using alloy
framework, hould be little more than a conventional mOllntain tent.

lan Clough
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Waterproof nylon outer garments The widespread acceptance some five
or six years ago of the fact that it was better to get slightly damp from condensa
tion than to get soaked by heavy rain, increased the popularity of light-weight
nylon over-garments of the cagoule type. These were made from 2 oz polyure
thane-proofed nylon and proved to be very effective, though, due to the very
considerable abrasion in mountaineering, it was discovered that they lost their
waterproof properties after a year or two.

Experiments have shown that one can expect a very much longer waterproof
life from 4 oz proofed nylon, and due to the increased production of nylon
cloth in this country, and to competition between the various proofers, the
price of 4 oz polyurethane-proofed nylon has· come down by about 20%. This
has meant that it has been possible to produce, for instance, a 4 oz nylon cagoule
for perhaps only 105 or 155 more than a 2 OZ one, and in spite of the few ounces
additional weight, sales have increased rapidly over the last year.

Abrasion still eventually rubs the proofing off the nylon, but because of the
coarser weave of the 4 oz nylon it penetrates further into the cloth, and this
seems to prolong its effective life. There have been troubles from various
proofers with the proofing lifting off the nylon. This is usually due to the dyer
of the cloth leaving it technically 'dirty' after dyeing. The proofers seem to be
incapable of real consistency in proofing their cloth, mainly I think because of
this factor . Work is going ahead now on impregnating the cloth with the proofing
rather than laying it on in sheet form; but although there are grounds for
optimism, considerable experiment is necessary before it can be certain that a
real improvement has been made. Graham Tiso

Neoprene rubber gloves Neoprene rubber gloves (as used in various
aquasports- i.e. 'wetsuit' material) were also used on the recent expedition
to the Fortress, possibly the first time gloves of this material have been used
for climbing. They were much less awkward than conventional gloves for
handling karabiners and other equipment, gave an extremely good grip on
fixed ropes and remained warm even though soaking wet (provided one re
mained active). However, woollen mitts (Dachstein) were found more suitable
for less technical climbing in conditions of extreme cold. Ian Clough

Drinking-water on expeditions On a recent visit to Chitral (see p 205) we
took with us a 'Traveller' water-bottle filter. This is a plastic water-bottle,
capacity It pints, fitted with a pump and a 'Sterasyl' filter made of what looks
like artificial stone. The filthiest water, placed in the bottle, emerges from the
filter clean, bacteria-free and tasting fresh. We found one bottle enough for
four people on the approach march, though a long pumping session was
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needed every evening. A toothbrush is useful for periodically scrubbing the
filter. The makers are British Berkefeld Filters Ltd, of Tonbridge, and we
bought our bottle from John Bell & Croydon, price £3 I7s 6d.

Michael Westmacott

By lorry to Pakistan For our expedition with all its impedimenta (p 218
above) preliminary costings showed that by far the cheapest method of
transport from England to Pakistan was overland. As hopes were entertained
that we "vould be able to motor from Rawalpindi to Gilgit, it was thought
essential that the vehicle be of a robust and four-wheel-drive type. After much
debate, an ex-W.D. Bedford RL was bought from Crook Brothers Ltd of
Hoghton, near Preston, who overhauled it thoroughly and were very helpful
with spare parts and advice.

Owing to shortage of time and in the interests of economy, only a minimum of
essential modifications was carried out. Extra jerrican racks, windows, seats
and cargo-lashing points were fitted in the rear of the waggon. The six members
of the overland team found conditions very crowded initially.

These vehicles have a reputation for reliability and ours upheld this, as we
experienced only two punctures, various minor electrical faults, and on the
return journey a messy oil leak from the timing chest. Four-wheel drive was
used on four occasions and was an asset, but three of these instances could have
been avoided with some slight inconvenience. The Bedford would cruise at
40 mph comfortably on good roads, and proved quite economical. For the
1 1,178 mile round trip it returned 91- miles per gallon. About 15°° miles of this
journey were on dirt roads which were very dusty and extremely dangerous.
Heeding the warnings of other expeditions we constantly nagged each other·
into careful driving (especially when leaving good for bad roads) and sporty
driving brought forth ripe northern comment from the passengers.

There is no difficulty at all in obtaining petrol, but much of it is of a low octane
rating, and therefore not ideal for high compression ratio engines. Since
garages occasionally run out of petrol most unconcernedly, it is a good idea
to carry reserves of fuel. Brian Cosby

Belaying on snow: the use of the 'deadman' Ice-axes were not designed
with belaying in mind. Primarily they were, and are, instruments for cutting
steps in snow and ice. Other functions have arisen later out of necessity, without
too much regard being paid to suitability for this multipurpose role. Traditional
methods of belaying place a completely unjustified reliance on the strength of
the axe shaft (see P 332 below), often without sparing a thought for the material
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in \ hich it is embedded. Metal-shafted axes are the only one which can be used
for this purpose with any degree of confidence, but the stronge~t haft in the
world is useless if the snow itself is going to fracture under load. Accident
record show quite clearly that very often when a leader falls on a" inter climb
he pull the remainder of the party off with him. For thi reason, belays should
be sought on rock (e.g. on gully walls or rock outcrops) wherever possible, using
rock pitons as necessary. But if this is not practicable the 'deadman' properly
applied can prove thoroughly reliable, as tests carried out at Glenmore Lodge,
Aviemore, over recent winters have shown. 1

The simple deadmall was originally devi ed for tethering dogs in the Antarctic,
but has since been developed at Glenmore LOdge for climbing. Essentially, it
is an 8-in square ofi-in alloy with a hole in the centre through which is threaded
a 5-ft length of 4200 lb nylon rope. A barrel knot holds one end of the rope
against the square while a loop is tied on the other.

barrel knot

157 imple dendman

se of the dead11la71 011 slopes. The deadman i embedded in the snow in such a
way that its entire surface resists movement through the sno\ when a load i
applied to the rope. This method has the merit of working in mo t kinds of
snow and particularly in poorly consolidated snow where traditional methods
offer little or no security. Careful placing of the deadman to avoid pulling out is
essential and it must always be tested before use.

A T-shaped slot should be cut in the snow at least 5 ft above the stance. The
cross-bar must be at least I in deep and angled into the snow in such a way
that the direction of the expected load forms an internal angle with the dead
man of between 50° and 60°.

I This note is based on the corresponding chapter in the new booklet MOlmtaill Leader
ship, which will be available in the spring of 1969 from the cottish Council of Physical
Recreation, 4 Queensferry treet, Edinburgh.
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wrong correct wrong

158 The correct angle for use of the deadman Too large or too small an angle
can cause it to come out under load

The upright should be cut to the same depth, but tapering off to nothing to
wards the stance. It is important that the upright is deep enough throughout its
length to accommodate the rope coming from the deadman at the correct angle
to the waist, and also that the rope should come out straight and not be bent
upwards. Any such bending alters the direction of the force applied to the
deadman and it could flick out.

The deadman can be stamped or hammered into the cross-bar but special
care must be taken in slabby snow not to fracture the whole retaining mass of
snow. The rule is that if the snow has good natural cohesion, e.g. very hard or
slabby, disturb it as little as possible, but if it lacks cohesion, e.g. soft or wet,
then stamp the deadman well in.

Use of the deadman on flat ground. Many winter climbs finish on flat ground on
a ridge or on the edge of a plateau, where it is often difficult to provide any
satisfactory belay. The deadman is just as efficient buried in a horizontal
position as in any other. Dig a small pit approximately 12-18 ins deep depending

22
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on the type of snow. Cut a vertical slot leading into the pit on the side where the
stance will be taken. This slot will take the rope. The deadman can then be
pushed or hammered horizontally into the snow at the bottom of the pit.

I S9 Use of the deadman 011

fiat ground

The climber ties on to the sling in the normal way and can then give an indirect
belay round his waist. This is the preferred method of belaying. It is simple, it is
almost universal in its application and it works.

An improved deadman. Various improvements have been devised on the basic
model. For example, it can have two holes drilled in it so that the rope, threaded
through them both and tied back with a figure-of-eight knot, distributes the
load more evenly over the whole surface area. The deadman must be inserted
with the holes in the vertical plane (as in diagram) so that the minimum distur
bance is caused to the snow. A light cord attached to one corner is useful for
extracting the plate.

The ideal shape is square with a wedge-shaped cutting edge to cut into the
snow and a flat top to hammer on. The top should be reinforced with a fold of
hard metal to prevent deformation. Two vertical holes, fitted with heavy-duty
eyelets, accommodate a wire sling, spliced at both ends. The great advantage of
wire over rope is that it will cut easily down through the snow to adopt a
'normal' attitude to the deadman irrespective of how far the latter has been
hammered or stamped in. Offset I-in diameter holes may be drilled in the
deadman to reduce the weight without any loss of efficiency in normal snow,
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160 The improved deadman

though they could reduce holding power in the extremely light powder-snow
encountered in polar regions or in the Alps in winter. If a sling is clipped
through one of these holes and also through the wire loop the deadman can be
carried over the shoulder like an ordinary rope sling. Finally it cannot be too
strongly emphasised that the use of the deadman should be thoroughly
practised since its positioning is crucial. Eric Langmuir

Belaying on snow when moving together: the footbrake This method
was developed in America and New Zealand (where it is known as the 'dynamic
belay'-see p 76 above) and has now been proved very effective in Scottish
conditions too. It can also be used instead of the conventional waist belay
with the deadman.

The basic principle is to resist the downwards pull on the rope exerted by the
falling climber by frictional braking around the axe and foot. The braking lock
is achieved simply by placing the boot downhill of and hard against the shaft
of the axe. Thus during the application of the brake, the rope should be brought
gradually round towards the heel of the boot, so that it may end up doing a
complete S-bend around boot and axe. This, of course, is the same process as
bringing the arms together in a dynamic waist belay on rock, to increase the
angle of friction. But it is much more important in the present case, because
the friction initially provided by axe shaft and instep of boot is quite small and
insufficient to hold falls of more than a dozen feet or so on 45° slopes. The
gradual arrest is extremely important and if carried out correctly should avoid
any sudden jerk on the belayer. Given the supporting action of leg against axe
regulated by the angle through which the rope turns, probably the most fallible
part of the belay is the possibility that the axe might come out. For this reason
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recommended method of
belaying when moving
together

it is essential, as [161] shows, to payout the rope as low down the shaft as
possible, and to maintain downward pressure on the head of the axe-the
centre of gravity of the belayer should be as close to a vertical line through the
ice-axe shaft as possible. This is particularly important where the snow is
either very soft or at the other extreme so hard that the axe shaft does not
penetrate very far.

The belay can be applied by a party moving together over moderate ground,
if the rope from the other climber is held loosely by two fingers of the hand
holding the axe head, and the slack is held in folds in the other hand, while the
point of the axe is automatically thrust into the snow alongside the uphill foot
at each step. The belay on the move requires far more practice than the standing
belay and pupils should be trained to the stage where its application becomes
a reflex action. For most Alpine work it is essential. (Note based on separate
information from Eric Langmuir and Nick von Tunzelmann.)

Superiority of metal over wood shafts for ice-axe belays Although the
conventional wooden-shafted ice-axe, if properly made, is perfectly satis
factory as a climbing aid (i.e. for cutting steps, aiding balance, etc.) it could, as
Eric Langmuir notes above, prove inadequate for belaying both because of the
weakness of the shaft and because of the tendency to pull through the snow.
For these reasons the use of a deadman is recommended generally for standing
belays, although a metal-shafted axe or stake is adequate in very firm snow.

The weakness of the conventional wooden shaft has been shown in accidents
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where axes. have broken under load, but has also now been demonstrated by
R. A. PhI1hps, whose results can be briefly summarised as follows:

Yield: nature and load (lbs) applied j ins

Weight of
from support

20 ins length Normal temp. Low temp. -Zo--ZjOCMaterial and density +Ij-ZO°C

Observed Adjusted Observed Adjusted

Aluminium alloy
Plain, open-ended 12· 4 02

Ioval tube supplied o· 102 Ib/in3 Buckling Buckling
by MacInnes II65 Il65

Laminated wood
(beech)

New axes supplied 13. 202
by Continental 0'039 Ib/in 3 Brittle 75 8 Brittle 872
manufacturer. c. fracture fracture
fifty laminations 618 788
(thi rty-seven per
inch)

Hiclwry
Plain oval shaft, 1[·1 02
newly manufac- 0.033 Ib/in3 Failure of 402 Failure of 606
tured. c. five rings tension tension
per inch fibres 323 fibres 538

Ash
Used ice-axe; good 8'5 02
condition. c. eight- 0. 025 Ib/in3 4 15 476 527 584
een rings per inch

For this table, the loads are all considered to act at 5 ins from the point of
support of the shaft, at right angles to the length of the shaft, and in the weakest
direction. As the shape and dimensions of the shafts varied somewhat, the
observed values for the three wooden shafts were adjusted to show what their
performance would have been had they all had the same dimensions and form
as the light alloy shape which was the largest of the four. Both the observed and
adjusted values are shown in the table.

As these results show, under the conditions applied, the tubular alloy shaft
was by far the strongest of those tested; even at low temperatures (when
wooden shafts are stronger than normally) it was 300 lbs stronger at initial



334 ACCIDENT, EQUIPMENT AND MISCELLA EOUS NOTES

yield than laminated wood, and over twice as strong as the hickory and ash
shafts, which broke cleanly at relatively low loads. If the load were applied
closer to the point of support, as one should certainly aim to do in belaying,
all the values would be increased, but the same relative weakness of wood by
comparison with alloy would remain. The reasons for the poor performance of
some wooden shafts are examined further in the two following notes.

Causes of weakness in wood-shafted ice-axes As noted above, wood
shafted ice-axe belays have been known to fail under load, sometimes with
fatal results. In addition there have been unexplained cases of failure of ap
parently sound shafts under only very light loads.

Testing methods Because of the loss of confidence such breakages engender
there is a tendency for owners and those responsible for the issue of ice-axes
on loan to undertake tests, usually by sitting or jumping on the shaft when tre
axe is supported at its ends. Such tests are both useless and dangerous. nlike
metals wooden articles can seldom be proof-tested. Microscopic examinations
at the Forest Products Research Laboratory in 19681 have shown that at the
levels of stress introduced in wood during the proof loading, serious damage
may occur in the fibres subjected to compression along their length. This
damage takes the form of slip planes which are regions of dislocation to the
fine structure of the cell wall. Results of experiments have indicated that
slip planes can be induced at low levels of stressing, and when numerous, can
reduce the tensile strength and toughness of the timber. Fracture occurs
preferentially across those areas of dislocation which have been weakened by
compression stressing. They create a permanent visually undetectable weakness
in the wood, the effects of which become evident when the stress is reversed
and the collapsed fibres of the compressed wood come under tension, resulting
in failure at low load. It is for this reason that the proof testing of wooden articles
has been replaced by quality-control methods using destructive tests of ex
tracted samples. nless, however, there is considerable uniformity in the
product, the proportion required for destructive testing becomes unrealistically
high. Unfortunately, such is the case with ice-axes-the strength of wooden
shafts is so highly variable that it would not, at present, be practicable to assess
them in this way.

Choice of wood British Standard 3823 gives specifications for the grading of
ash and hickory handles of striking tools. It lists defects such as the presence of
knots or irregularities in the grain that may cause weakness, and grades the
wood into strength classes according to density and rate of growth. A medium

1 J. M. Dinwoodie. 'Failure in Timber. Pt. I. Microscopic changes in cell wall structure
associated with compression failure.' J. Il1sl. Wood Sei. 4 (3) 37-53·



162 Unused ice-axe shafts of ash (left) and beech laminate (right) showing the
brash fracture which occurred und r te t loads. In each case the wood at the
point of fra ture had been subjected to longitudinal compression resulting in
slip planes

growth rate (five to sixteen annual rings per inch) gives the highest density
and consequently the greatest strength. Wood from trees grown more quickly
or more slowl is less dense and less strong. For the lower grades of ash the
specification is very unexacting, but even so a number of shafts \ hich have
broken in use proved on examination to be below even this low standard. In
their countries of origin (Austria and Italy) there are no equivalent standard

163 Photomicrographs (x 720) of thin sections of ({"ood from near thefraetnres
shown above. lip planes and compre sion creases rurtning acro s the grain
appear in the ash (left) as thin parallel line and as 'chains' in the laminated
beech (right)
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to which manufacturers could be expected to comply. Their selection appears
to be based upon appearance rather than on measurement. The resulting shafts
are free of visual defects, but in some cases the obvious direction of the pores
forming the annual rings has been mistaken for the true direction of the grain
(i.e. the wood fibres). This results in the grain 'running out' along the sides of
the shaft and a tendency for the shaft to split obliquely. Purchasers seldom
appreciate that the strength of the shaft is proportional to its weight and there
is a marked customer preference for the light-weight, well-balanced ash shaft
than for the heavier (and much stronger) grades of hickory. Rather than relying
on aesthetic appeal and balance a prospectiye purchaser would be well advised
to opt for a heavy model with fibres that haye been checked for alignment by
the method described in B.S. 3823.

Damage of wood at joints Apart from fractures due to the lack of strength of
low-density wood, there have been failures of high-quality shafts (both new
and used) at low loadings. These occurred where the stresses on the head were
transmitted to the shaft at the ends of the metal straps; because of grooves and
rivet holes this is also mechanically the weakest point of the shaft. A surprising
feature was the brittleness of such fractures, but microscopic examination of
two such shafts revealed the presence of slip planes in the fibres over the entire
cross-section. Since both these ice-axes [162-3] were unused this damage due to
longitudinal compression either occurred when the shaft was driven into the
head during manufacture or during subsequent proof testing.

Damage in use Similar damage discovered in a well-used ice-axe [164] may also
have occurred during manufacture, but could equally well have been the
consequence of hard use (or even misuse), as the head displayed burring,
indicating that the ice-axe had been hammered in during belaying, thus sub
jecting the shaft to considerable longitudinal stressing. It therefore follows
that when an ice-axe has been overloaded in an emergency, or by misuse or by
testing, it should be destroyed; this has long been the practice with climbing
ropes. It is unsafe to issue wooden-shafted ice-axes on temporary loan as
there is no non-destructive method of detecting whether or not the shaft has
become weakened through previous overloading.

Laminated shafts Laminating wood results in more uniform strength by evenly
distributing any causes of weakness such as knots and sloping grain. With
small articles such as ice-axe shafts, however, it should be possible to reject
material containing these defects by visual inspection as described in B.S.
3823. Although normal laminated beech would not have the toughness of ash
or hickory, in the case of the shaft tested by R. A. Phillips (see above) the
strength properties have been altered by the inclusion of high proportions of
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164 Used ice axe wilh ash shaft brohell ill service Compre ion of the wood at
the end of the metal strap had occurred pre\'iously, resulting in premature
failure when the wood came under ten ion

re in permeatin the wood, which appear to have increased its resistance to
bending at the expense of toughnes , and with considerable increa e in weight.
An extremely tough wood uch as hickory still requires considerable effort to
sever it, even after it has been bent beyond the point of maximum load, and
this can be a valuable attribute in belaying, whereas this particular type of
laminated wood tends to snap abruptly.

onclusion It is plain that even without substantial changes in design the number
of sub-standard shafts could be greatly reduced by better selection of the timber
and by obviating the possibility of compressing the wood longitudinally during
assembly. Iso, small changes in de ign could reduce the weakness at the point
where the metal straps end. \\ ith any form of composite wood (such a lamin
ated) detailed information is required for each material on the properties that
are of particular value for this tool, such as toughness, resilience and weight.
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Until such improvements have been introduced, and the posltwn reassessed,
mountaineers should not rely on ice-axes having wood or wood-laminated shafts
for standing belays, and would be prudent not to lend them out of sight. Those
responsible for supplying such ice-axes on loan should appreciate that there is
a possibility of re-issuing dangerously weakened shafts. The alloy shafted
ice-axe is not subject to these limitations, and as shown by the tests in the
preceding note, is considerably stronger than any wood-shafted axe. This
note is published by permission of the Ministry of Technology.

Michael White Forest Products Research Laboratory

Ice-axe shafts: a further comment The' conclusions in the preceding
note closely paral1el those of the team from King's School, Macclesfield, led
by Deryck Siddal1, which reported in 1966. They examined about forty broken
ice-axes made of ash, and found that without exception, all the shafts had
serious faults that would have caused rejection on a number of grounds
density, frequency of annual rings, inclination of grain-had they been in
spected to B.S. 3823 : Part I: 1965, grade A. In addition, some axes had
failed due to excessive compression of the timber when fitting the head or
ferrule.

The team came to the conclusion that although metal and laminated and
impregnated wood shafts can be stronger than any solid wood shafts, a B.S.
3827 grade A or AA hickory shaft could be satisfactory if properly fitted. For
laminated shafts they considered that five or six laminations would be of the
right order (cf. the fifty laminations in the shaft tested by Mr Phil1ips).

Because of the poor quality-control in manufacture of the broken wooden axes
examined, the B.M.C. Equipment Sub-Committee requested the Commission
du Materiel de Securite of the V.LA.A. in 1967 to prepare a .LA.A. standard
for ice-axes based on B.S. 3823, and drafting of this is in progress. It is too
early to predict the outcome, and the difficulty of introducing such a standard
in the countries where ice-axes are made may be considerable, but adequate
control of timber quality and workmanship at the place of manufacture might
well result in wood-shafted axes of satisfactory quality for general use.

Frank Solari

A standardised method of tieing-on for mountain centres In the last
two years or so, several teachers have been assessing the various methods of
rope handling in the hope of arriving at a standardised system which could
be applied at British mountain training centres in the interests of consistency.
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At present, two main systems are used:

a) a waist line of about 25 ft of i-in hemp finished with a reef or double
fisherman's knot, and linked into the rope by a closed screwgate karabiner
of at least 4000 lbs strength ( .LA.A. standard), and either a bowline or
a Tarbuck knot; or

b) a direct waist tie with a bowline.

Both these methods present problems from the safety point of view in the
light of recent experience, namely:

i) the increasing u e of kern mantel ropes (in preference to hawser-laid
ones), in many of which it is impossible to use the Tarbuck knot safely
on account of its springiness, which tends to work the knot loose;

ii) the discovery that some new hemp lines have not been up to standard;
and

iii) the well-known risk, in the case of (b), of the nylon waist tie being
melted by the main climbing rope running over it in the event of a fall,
especially when the waist belay is used.

As a result of the recent work, the main British mountain centres have now
agreed to use one of the two following systems:

I) as in (a) above, but subject to the hemp being of B.S. 2052 quality and
in new condition, and with the figure-of-eight knot (which works well
with kernmantel rope) replacing the Tarbuck knot; or

11) as in (b) but with the waist loop prevented from burning through by a
simple canvas cover or padded belt, of which two examples are shown
below.

165 Cheap methods of protecting a 1/ylol/ rope rOl/lld waist from melting if active
,"ope rl/llS across it IIl1der load Note that the padded belt can also be used for
carrying other equipment
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These systems allow either the shoulder belay to be used (e.g. where the second
man requires positive help) or the waist belay, which is far preferable for
holding a falling leader. Rope should be either B.S. 3I04 No 4 (I i ins) hawser
laid nylon, or II-mm kernmantel to V.LA.A. standards. Gloves with long
wrists are recommended.

Most of this is well-established fact, but it is hoped that a standardised procedure
will lead to greater consistency in application, reducing the risk of inadvertent
mistakes. John Brailsford, John Jackson, and Don Roscoe

Strength ofrunning belays The B.M.C. now recommend that the individual
parts of running belay systems should be capable of withstanding 2000 kgf.

Miscellanea
One hundred years ago In 1869 probably the most important achievement
in the Western Alps was the first ascent of the Gspaltenhorn which at that
time had a great reputation and had been unsuccessfully attempted on several
occasions. G. E. Foster, with Jakob Anderegg and Hans Baumann, reached the
summit on 10 July by the North-west ridge-the ordinary route-'which was
much serrated and presented very considerable difficulties.... The final
arHe, which was of snow, was in a dangerous condition'. Foster, with Horace
Walker and the same guides, also made the first crossings of the Domjoch and
Lenzjoch.

F. F. Tuckett and Elliott Howard visited the Eastern Alps and made the second
ascent of Monte Cristallo and early British ascents of Triglav and Manhart.
Descending to Flitsch, Tuckett thought worthy of recording in his diary a
notice on the corner of the church: 'Tabak und Cigar-Raucher ist bei trokener
und windiger Witterung unter Straffe gegen zwei Gulden verboten'.

Paul Grohmann had a successful season in the Dolomites. On 18 July with
Franz Innerkofler and two other guides he made the first ascent of the Drei
schusterspitze, reaching the summit in a temperature of -9°C, and after
spending some forty minutes overcoming the final difficulties.

A little later he climbed the Langkofel, and subsequently made the first ascent
of the Grosse Zinne (Cima Grande di Lavaredo) in four hours, thanks to the
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