

















in excess of about 60—80 b have little or no effect on performance and so a
high-pressure supply of 100—130 b was accepted as being satisfactory, and
maintained throughout the tests.

A perfect regulator would be one where the inhalation resistance remained at
a low value throughout the whole test, and where the exhalation resistance did
not vary either.

There are few regulators which fulfil the first requirement but none which
satisfy the second, since no regulator at present available has any form of
‘“‘assist’> to the exhalation. All have simple rubber flap-valves and their
resistance depends on the available area of valve and the resistance to the escape
of the air due to deflector horns, exhaust ports, etc.

It is quite difficult to show the information obtained in an interesting way
since it consisted mainly of graphs. What I have tried to do is to collect the
graphs into families having similar characteristics, and I have therefore reduced
all the original information down to three graphs—one for the ‘‘moderate’’
performers, one for the ‘‘good” performers, and one for the ‘‘high’’
performers.
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Worthy of note here is the very poor exhalation performance of the Snark and
the very good exhalation of the Deepstar.
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Good Performers
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The Cyklon had excellent exhalation performance and there was evidence
during the tests to suggest that the performance on inhalation was much
affected by “‘tuning”’, and a better result was obtained on a second, not new,
regulator.

High Performers
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It was quite possible to include both the J2 and the Calypso in the previous
category and it was quite a surprise to find the J2 out-performing the X2. No
doubt, Spartan will attempt to find out why.
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The flat inhalation curves for the Spinnaker B and Pro, the 50/10 and the
Pilot are the result of servo-assistance in each of the regulators. The very good
exhalation graph for the Spinnaker Pro is the result of having two large exhaust
ports.

In order to really ‘“‘knock hell’’ out of the best four of the high performers,
each of them was subjected to a further test, but this time the peak flow was
adjusted to a massive 350 1/min.

Best of the High Performers at High Peak Flow
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The reason for the dotted line for the 50/10 was the fact that this went on to
free flow because of the extremely high peak-flow and it was not until 10 m that
areading could be taken.

The Pilot shows a very low breathing resistance until about 20—25 m and the -

Spinnaker Pro shows good characteristics for both inhalation and exhalation
over the whole range.

In summary, it appears that some regulators have a performance which
gradually deteriorates with depth, while others perform extremely well until a
critical depth when the performance suddenly falls off. It would be extremely
interesting to investigate the reasons. It would also be interesting to re-test
regulators after about 12 months’ continous use.

There are so many factors that should be investigated—effect of temperature
on performance at high flow-rates, effect of low cylinder pressures, and so on. I
appear to have opened Pandora’s Box!

Before anyone starts to try to use the information that I have presented,
please let me reiterate what I have done.

1. Thave tested only ONE regulator of each type.

2. They were tested in the dry and at an arbitrarily chosen peak-flow rate.

3. The organisation of the regulators into Moderate, Good and High Per-
formers was also somewhat arbitrary.
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4. No account has been taken of other essential criteria for a regulator—
reliability, robustness, ease of servicing, price, comfort. All of these must
influence our choice of regulator rather than performance alone.

Nevertheless, I think that it has been possible to compare the behaviour of
these regulators under conditions which are relevant. If 200 1/m peak-flow is
somewhere near to the rate of a diver getting into panic, then perhaps the graphs
give some indication of such a diver ‘‘beating’’ his regulator, and there have
been such instances in the past.

I think that the graphs clearly show the advantages to breathing effort
resulting from the servo-assisted regulators and also how the size of the exhaust
valve is important if exhalation resistance is to be kept low. I wonder if it will be
long before someone produces a regulator with servo-assisted exhalation?

It is obvious to me that a test of the type that I have carried out could become
the basis of a standard test for all regulators to give an indication of their
performance.

Perhaps it is now time for the BSAC, the BSI, and all interested parties to get
together to devise a standard performance test to help the diver to understand
what he is paying for and what he can expect from his regulator.

I have already stated that SSOS provided me with advice, expertise and
equipment and literally nothing was too much trouble for them and I must place
on record my appreciation of their help.”’

OPEN WATER RESCUE COURSE
John Q. Page, Coach, North West Region

““Those of you who attended last year’s
DOC will remember the presentation by
Alan Watkinson, on the Deep Rescue
Workshop, and those of you who received
a copy of the Proceedings of DOC 77
may well have reminded yourselves of the
situation up to November last.

My colleague Peter Ormerod and I, are
here today to continue the saga, and to
acquaint you with the results of the
Workshop findings, and the Pilot Courses
which have been held since this time last
year.

Firstly let me remind you of the reasons
for a need for change.

The old Deep Rescue Exercise was fun,
and it was also a very popular event,
certainly in my area of the North West, .
and I well remember the times in 74/75 when we processed up to 40 candidates
in a day.
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Morning Session, 26th November
Session Chairman—K. Clark, Special Projects Adviser, NDC

CAVE DIVING TECHNIQUES
M. Fawr, Welsh Association SAC

‘I will be talking to you about cave diving
and what I believe it really is.

I do not know what you have in your
minds as a conception of cave diving;
probably you think it is a rather more.
hazardous extension of your sphere of
open water diving but, as I hope to show
you, this is not really the case.

Open water divers do go into caves to
dive, and there are divers that are suited
to their open-water training and
equipment. However, cave diving in its
present stage of evolution is really a sport
for cavers, and they will use basically dif-
ferent techniques and training.

Let me give you some background on
the conditions that the cave diver
operates in.

Caves are formed in limestone rock by the action of water over millions of
years, dissolving away the rock. In the area I shall be talking about—the upper
Swansea Valley—the streams flow south, off the Brecon Beacons and then sink
underground into the limestone. They emerge much lower down the valley into
the River Towey, and in between are ten or eleven miles of cave systems that we
have explored so far.

There must be considerably more cave systems which have not yet been found
or axplored so, as you can see, caving and cave diving are very much pioneering
sports. Quite a lot of the new systems being explored are flooded, which is
where cave diving comes in.

Water conditions in the cave system are not too bad, with a fairly constant
year-round temperature of 9°C. Weather conditions are important to us for, as
you can imagine, the number one hazard for caving is flooding and it is often
impossible to get into the system.

Let me describe the equipment that cavers wear. A wet-suit is essential if you
are going to be in the water for a long time, and 10 or 16 hours is not unusual. A
helmet, obviously, to protect yourself during the low crawls. A miner’s battery
pack, worn on the back of the waist gives 16-18 hours of light from the helmet
lantern. And lots of other equipment has to be carried, to cope with the cave as
well as the diving. ]

Safety lines are needed in some parts of the cave system. If the cave floods, it
may be possible to get through some stretches by taking a deep breath and
pulling yourself through on the safety line. If the flood is backed up 10 or 15
feet and the stream is transformed to a raging torrent, this is not possible and
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the only thing to do is sit it out and wait for the flood to subside. In some parts
of the system we have sited food dumps for this purpose, and cavers could sit
out a flood for several weeks if necessary.

As there are quite large fissures to be negotiated, we have to take flexible
electron ladders into the system, often through tight sections where the passage-
way may only be 9 inches high.

Some sections are very uncomfortable—either very tight or wet—but in
others there is more room and you have a chance to look round and admire the
scenery. But very often the cave ends in a sump and this is where the caver has to
take up diving equipment to further exploration of the cave. We cave divers are
not a lunatic fringe who enjoy flopping around in muddy sink holes here and
there. It is a serious pioneering sport, to find another mile or two—or ten—of
cave that has not been discovered.

So the diving base may be several miles into the cave and all diving equipment
has to be carried into it. As you can imagine, it gets a real battering on the way,
and needs to be tested very frequently between dives. You do not want to
struggle with a large cylinder through tight sections and might, as a result, be
diving with a cylinder as small as 15 cu.ft. Naturally you have to be very aware
of the restrictions put on your diving by this equipment.

A team of cavers is often necessary to carry your diving equipment, in
waterproof ammunition cases, to the dive site some miles underground and this
puts psychological pressure on you, as a diver, to actually dive.

Cave diving started before the last war, with oxygen rebreathers, which were
quite hazardous. Now cave divers use compressed air, usually with one main
cylinder slung from the waist on one side and a smaller reserve cylinder on the
other side. The reserve is solely for emergency use and, in fact, the principle of
using the main cylinder is—one-third of air for the dive in, one-third for the
dive out, leaving one-third for the unexpected. These two cylinders are
completely independent systems, so that if the first one becomes entangled it can
be jettisonned.

The cave diver usually carries three separate lighting systems, but if the dive is
very tight, he might be down to only one, with a single aqualung set.

Weights and the power packs are carried on a separate belt which does not
have a quick release. These would be the very last things to jettison for, if you
got into difficulties, you would always be faced with a horizontal swim out to
safety, and need to be neutrally buoyant. All other equipment does have quick
releases to sort out entanglements or so that the set can be pushed in front of
you through tight passageways. '

Demand valves get a real hammering, being dragged through the mud and
suffering a lot of abrasion. I believe that a good simple valve is best and
preferably one that can be stripped down and reassembled underground if
necessary. Performance at depth is not so important, as most of our dives are
comparatively shallow. The reserve demand valve is usually covered with a
nylon stocking, to prevent it becoming filled up with silt.

We always wear a knife on the forearm where we can get at it—and often
carry two or three spares tucked up our sleeves. This is because the greatest
hazard underwater is the safety line that has to be used.

Drysuits and VVDS’s are used, as well as wet-suits and have obvious
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advantages for long dives of 2 or 3 hours.

The normal procedure is to dive alone. Very often the passages are so small
and so full of silt that buddy diving can be dangerous, and normal rescue
procedures are not possible. You need to be sufficiently confident and
composed to be able to look after yourself. The life-line becomes essential,
despite the entanglement that might arise.

Visibility may be fantastic in some places, even as high as 200 feet, but as soon
as you stop, your fins will churn up the silt; your air bubbles will dislodge silt
from the roof of the passage and the visibility drops, often down to zero. This
means that the return journey is nearly always through zero visibility water, and
proper use of the life-line is essential. Pull on it too hard, and it may be severed
on a sharp projection, or pulled under an undercut in the passage which might
lead you into a jam.

Normally, though, visibility is very poor. Rainwater brings brown silt into the
underground stream system, and you are not able to see more than two or three
feet.

Increasingly, our divers are getting deeper as we explore new cave systems.
The passage may make a series of U-bends, with depths to 70 or 80 feet. In
Wookey Hole, we have reached 150 feet depth at 2,000 feet into the system, and
have to cope with decompression and nitrogen narcosis through some sections.

In some parts of the world, there are systems where the passages are hundreds
of feet wide and perhaps a hundred feet high with water at 20°C—a diver’s
paradise. But in Britain, they are cold, dirty and usually tight. So why dive in
them?

Well, apart from exploring the unknown there are often marvellous dry caves
to find. Vast caverns with stalactites and stalagmites which you are the first man
to see, and small passages lined with delicate crystalline growths. And, of course
the challenge of self-discipline in an arduous and potentially hazardous sport.

Training is essential. Our cave diving group places great importance on caving
ability. New members have to be experienced cavers and work with us for at
least a year before they ever dive underground. The risks are too great
otherwise; a caver in South Wales bought some diving equipment one day,
dived underground the next, and his body was not found for five years.

We have a minority sport with only 60 or so cave divers in the country. But
we are not mad, and we are serious and dedicated, and often have great
rewards.’’
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adjudged to have completed the most useful underwater project in the
preceeding 12 months. The project may have been started at any time.

The adjudicators will be the NDC Project Adviser, the Director of Coaching,
the National Diving Officer and a representative of the Selby Branch of the
BSAC. Peter Small came from Selby and the Branch have donated the Trophy.

In order to qualify, the project must be completed and a report submitted to
the Projects Adviser and we would like the project to be registered with the
BSAC from its inception.”’

Bernard Eaton talked about Peter Small:

““You may wonder why this ‘‘Peter Small’> Memorial Trophy is being donated
in the memory of a man of whom most of you probably know very little, and
who has been dead for 16 years.

I am fortunate enough to be able to tell you about this, as I was a close friend
and colleague of Peter Small. The story goes back to 1953 when Oscar Gugen
first had the idea of forming a British Sub-Aqua Club.

Oscar met Peter at this time and Peter was immediately enthused. Oscar had
tapped an amazing fount of energy and enthusiasm. Peter helped to put the
blue-print for the BSAC together with Oscar and they both travelled the
country, talking to people and forming the first Branches.

Peter also wrote articles for the press, magazines, and so on. He was the
editor of the first BSAC magazine, ‘‘Neptune’’ which became ‘“Triton’’ and
now ‘‘Diver’’.

I knew him as a colleague on newpapers and we became close friends in 1958.
These were stirring days in diving, with Cousteau and Ed Link starting the first
underwater living experiments and George Bond investigating saturation diving.

At that time, the BSAC decided to organise the The Third World Congress of
Underwater Activities, a tremendously ambitious project. Peter’s role was to
put the programme together. ‘

A young Swiss, Hannes Keller had produced a new gas mix which he believed
could be used to take a diver to 1000 feet. He and Peter discussed it at great
length and they decided to make the dive together.

The story of the dive is too long to tell now, but it was a disaster in that Peter
Small and a support diver both died. This double tragedy put the work on these
deep dives back by a year or two. '

We felt that Peter Small should be honoured, and with Oscar Gugen, I tried to
form a memorial Chair of Oceanography at Southampton University at that
time. It was too ambitious; the Club was small, with only 5000 members and it
never got off the ground.

So I am delighted that Selby Branch, a new Branch of the BSAC came up with
the idea of a ‘““Peter Small”> Memorial Trophy. If Peter were alive now he would
be delighted; delighted to see this particular gathering of divers and the growth
of the Club. His articles in ‘‘Neptune’’ showed that he had great vision in diving
and he was interested in projects of all kinds. This is why the Trophy is
particularly apt.
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