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fluids after about half of the ambulance journey. | was
going to ask about cerebral oedema, but that question has
beenanswered. Of course, thiscasea sorai sestheproblems
about asthmaand diving even if the asthma appearsto be
well controlled.

Question:
Why did you diagnose air-embolism?
Dr David Clinton-Baker

| think it was a diagnosis of assumption because he made
arapid ascent from 50 feet. There was no macroscopic
evidence of pneumothorax. Therewasno emphysema. It
was assumed that he had an air embolism. He never had
any bronchospasm. There was adoctor on the boat, who
auscultated hislungsand thought therewere soundsonthe
|eft basebut therewasnever any evidenceof bronchospasm.
He had inhaled salbutamol before diving. He had the
salbutamol aerosol in his diving bag.

Thebursting sensationinside his chest isthelast thing that
he can remember clearly. Hethought that he ascended at
anormal rate, but hisbuddiestried to attract his attention
and they could not get any response from him. They both
said that he ascended too quickly. But hismemory of the
accident is obviously quite blurry, and this feeling of an
explosion in the chest may have happened after or during
the last ascent. His memory is quite vague.

Question:

Should the absence of severe episodes of asthma for the
previous three years indicate fitness to dive?

Dr David Clinton-Baker

| am sure that he had had virtually no trouble from his
asthma, it had compl etely resol ved by episodicinhal ations
of salbutamol for about four years.

But after this episode | would ask myself whether anyone
who had a history of asthma requiring treatment is fit to
dive.

Question:

Thereisnoreal evidencethat heburst abulla. Perhapshis
asthma was co-incidental. Why did you diagnose an air
embolism when he did not have a pneumothorax?

Dr Carl Edmonds

| am worried by the last question. Most cases of cerebral
air embolism do NOT have pneumothorax or mediastinal
emphysema. Why anyone should use the absence of
pneumothorax as an argument against the diagnosis of
cerebral air embolism is beyond me.

THE THEORETICAL BASISOF THE USNAVY AIR
DECOMPRESSION TABLES

Bruce Bassett

My topicisdecompression. Itistheareaof physiology that
| have spent most time with, starting with aerospace
physiology and the problemsof decompression of aviators
andinlater years, twenty yearsor so, gettinginvol ved with
the diving side of it. |1 am going to discuss this and the
theoretical basis of the US Navy tables and an analysis of
their safety. Inthisfirst presentation, | will just cover the
theoretical basis. My second talk isa proposed design for
sport diver tables, and that is a natural offshoot from the
safety analysis of the tables, so those will come together.
Thefinal presentationwill be about the problemsof flying
after diving and diving at altitude.

| am going to limit my discussion to the US Navy tables.
Thereisgood reasonfor that, asthetablesthat weareusing
here in Madang, however they are laid out as sport diver
tables, areall based on thisstandard. The US Navy tables
are probably the most used tables in the world.

Your primary speaker next year is Brian Hills, who has
another concept about decompression altogether. Sol will
be talking about the old historical stuff, while he will be
talking about his theory and maybe the twain shall never
meet.

US Navy diving tables are amasterpiece of design. They
evolved over the years. They represent a cookbook for
diving, with recipes for decompression. If you can read,
you canfollow these schedules. By designthey havetobe
thisway, they have to take care of the average layperson
diver. Youdo not haveto have ahigh school education or
auniversity degree to understand them. If you follow the
instructions they are pretty easy to use whether they are
presentedintheorigina format or inthesport diver format.
Thenumbersareall thesame. If youcanfollowinstructions
and if you can read, then you can follow the tables for
decompression.

I liketo gointothe theoretical basisfor the tables because
it is somewhat obscure. Unless you can find somewhere
the 1906 Journal of Industrial Hygiene from London, you
do not find Haldan€e' soriginal stuff. Haldane and Priestly
published atextbook on respiration up until the 1930's, so
you can find alittle bit of this up to about then. The US
Navy reports on the development of these tables, which
wasreally just an offshoot of Haldane' sstuff, areburiedin
theExperimental Diving Unit Reports, whichareclassified,
andarenot sittingaroundinmost medical or other libraries.
I will try to present in thispaper alittleabout what Haldane
found, why he developed what he did, and what the Navy
didwiththat. Inthenext paper | will talk about theanalysis
of how good they are or how poor they are.

| do not like the term no-decompression, but that usageis
very common (no-decompression isadive that you never



come back from) although no-stop diving isabetter term.
If we draw a graph of the no-stop limits, the “no-
decompression” divesof the USNavy tablesareto theleft
of theline whileto theright are those diveswhich require
stopson theway up. Wearetold, assportsdivers, that we
should never get into decompression dives. We should
always stay to the left of the line. There are some
implications in that statement that | am not sure are truly
valid. However, | will discussthat in the next session. If
we go to theright of the line, we get into the requirement
for staged decompression. Thatisdecompressionstopson
theway up. If you arestrictly asport diver, you may have
never graphed out the profiles. Butif you have studied the
tables a little bit, you realise that as your exposure gets
longer the decompression penalty, or the cost of your
exposure, becomes progressively longer. For example at
150 feet for thirty minutes, you spend about an equivalent
time in decompressing. For thirty minutes of play, you
spend thirty minutes of boredom. If you spend eighty
minutes at bottom at the same depth thetime spent coming
up is about two and a half times the bottom time. During
thisdiscussion of thetheoretical basisof thetables, | hope
it will become clear why this works the way it does. In
decompression divesin the US Navy tables, thefirst stop
is aways short, and they get progressively longer as you
work towards the surface. Thisis because of the basis of
the model.

The basis of the US Navy tablesis based on a concept of
supersaturationand all owabl esupersaturation. Theconcept
of the US Navy tables is that you can have a degree of
supersaturation. So what is supersaturation?
Supersaturation exists when tissue nitrogen tension or
pressure exceeds the total barometric pressure acting on
the body. In physiological shorthand PN2 is greater than
PB. Y ouhavetothink about that onefor awhileto seehow
it exists. Some divers havetroublewith this because they
know about Henry’sLaw. Weknow that nitrogen tension
isonly afraction of thetotal pressure so how isit possible
to have a nitrogen pressure greater than total pressure?
Time is what is involved here. You go to depth, spend
some time breathing compressed air, taking up nitrogen,
increasing the nitrogen tension in the tissues, and then,
particularly inthe area of sportsdiving, you makeadirect
ascent to the surface. Y ou have not spent asmuchtimein
decompressionasyoudidexposingyourself totheincreased
nitrogen pressure. So you can, in fact, reach the surface
with a nitrogen pressure in the tissues greater than the
barometric pressure surrounding youl.

That is a definition of the term “supersaturation”. The
tables are based on allowing a degree of supersaturation.
There are three ways of expressing this degree of
supersaturation. It can be expressed as a AP which isan
absolute pressure difference between what isin the tissue
andtheambient pressure. It canbeexpressedasaM value,
which we will get to later on, which is a sort of tabular
relationship of inert gas over pressure. Or it can be
expressed asaratio. Thereisamaximum tissue nitrogen
pressure which is tolerated at any given total barometric
pressure. If you expressthisasaratio, theratioisequa to
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the nitrogen pressure divided by the barometric pressure.

| will elaborate on this point, becauseit is essential to the
understanding of the way that the tables are built. If we
have aman in equilibrium at any pressure, heissaid to be
saturated. So if we have not been diving for some period
in excess of whatever timeit takesto reach equilibrium, at
sea level, we have nitrogen pressure of approximately
seven tenths of an atmosphere dissolved in al the body
tissueand fluids. The surrounding barometric pressureon
our body is one atmosphere, so under these conditions,
barometric pressureisgreater than nitrogen pressure. We
are not supersaturated. We are merely saturated. We are
inequilibrium. If wetakeamanto adepth of 33 feet of sea
water, ten metres, two atmospheres absolute, and leave
him there long enough to reach equilibrium, his nitrogen
pressurewill increaseto 79% of thistotal pressure. Again,
so long as he is maintained at that pressure, barometric
pressureisgreater than nitrogen pressure, and heismerely
equilibrated at a new barometric and nitrogen pressure.
Now takethisindividual instantaneously back to sealevel.
He now attains the condition that we have to define, the
stateof supersaturation. Uponreachingthesurface, hestill
has 1.58 atmospheres of nitrogenin all of the body tissues
andfluids. Thesurrounding barometric pressureisless. It
is1atmosphere. Now wehavenitrogen pressureexceeding
barometric pressure so heissupersaturated. 1f youwanted
to expressthis as aratio then it would be 1.9.

The concept of supersaturation that developed from
Haldane's time and then into the building of the Navy
tableswasthat if you areat critical supersaturation or less,
theexcessnitrogen pressurefindsitsway viathecircul atory
system back to the lungsto be exhaled. So, asafunction
of timeat the surface, you rid yourself of theexcessgas. If
you exceed the critical supersaturation relationship, then
theforceof excessgaspressureisgreat enoughto causethe
evolution of bubblesinvolving tissuesand fluids. So that
is the basic bubble theory as supersaturation describesit.
It is essential to the way the tables were built.

By the end of the last century Royal Navy divers were
having such a problem with decompression sickness, that
theBritish Admiralty appointed aCommissiontostudy the
problem. The physiological representative on this
committee was JS Haldane.

Hal daneworked with the hyperbaric chamber at the Lister
Ingtitute. His primary animal model was the goat. Goats
are still used in decompression research. They display
bends quite nicely. | have donealittle work with themin
atitudestudies. Haldanehad astarting point whenin 1900
he was appointed to this Commission, a starting point
based on knowledge possessed by divers. Thediversof the
day knew that, if they did not have exposures greater than
about 30 or 33 feet, for the times that they were
occupationally exposed to, they had no problems when
they came to the surface. They started to have their
problems of decompression sickness when they exceeded
this depth. 1t seemed to be a threshold depth.
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Haldane's basic observations about decompression were
based on thisfact. Hetook his goatsto adepth of 33 feet
of seawater, 2 atmospheres absolute, which isanitrogen
pressureof 1.58 atmospheres. Asbest ashecould estimate
it,itwouldrequirehisgoatsthreehourstoreach saturation,
to becomeequilibrated at that pressure. By extrapolation,
hefelt that man would require about five hoursto become
equilibrated at that pressure or any other pressure. An
important point hereisthat the timeto reach saturation or
any percent of saturation on this model, is the same
regardlessof depth. Sothat at 200feetit still requiresthree
hoursfor agoat to reach saturation. To reach some given
percent of saturation (less than 100%) would reguire the
same amount of time whatever the depth.

He took his goats down and repeated what was known at
that time. He took them down to 33 feet and kept them
there until he felt they were saturated, then brought them
directly to the surface and found that they did not display
any signsor symptomsor manifestationsof decompression
sickness. Presumably because they were not forming
bubbles. If you look at the conditions that presumably
existed the animals, if they were equilibrated, and they
were pretty nearly saturated, had 1.58 atmospheres of
nitrogen pressurein al of the body tissuesand fluids. So
whenthey hit the surfacethey werewithstanding aratio of
nitrogen pressure to barometric pressure of 1.58-1.

Thelogical thingtodowastowork thegoatsprogressively
deeper, saturate them and find out what the tolerance was
to decompression. Obvioudly, if you were doing this
scientifically, you would do it in stages. Haldane started
at 2 atmospheres and gradually worked deeper. If wetake
the example of 5 atmospheres absolute, 132 feet of sea
water, nitrogen pressure 3.95, keeping the animals there
for three hours, until they were presumably saturated, he
found that as long as he did not decompress them any
shallower than 2.5 atmospheresthey werefine. If hetried
toget them any shallower they started to display symptoms
of decompression sickness. So if you look at the ratio of
nitrogen pressure to barometric pressure, under these
conditions, it turnsout to bethe sameratio that heobserved
in the first series of animal exposures. He worked to a
maximum depth of 6 atmospheresabsolute, 165feet. This
rel ationship seemedto hold truethroughout. Aslongasthe
animals were not exposed to a supersaturation ratio of
greater than 1.58 to 1, they did not have any symptoms.
That was hisinitial empirical observation which allowed
him to start building some tables.

If you areat 5 atmospheres and you reduce the pressure to
2.5 atmospheresthetotal barometric pressurerelationship
is a two to one relationship, as with two atmospheres
comingtosealevel. Sovery oftenyouwill hear Haldane's
finding expressed asthetwotoonerel ationship. Butinfact
the driving force for gas phase separation is the excess
nitrogen or inert gas pressure compared to barometric
pressure. Thisistheoverpressureof gastryingto comeout
of solution. Normally the gasis breathed off in the lungs
but if the pressure difference becomes too great, then the
forces are such that gas phase separation occurs.

So Haldane' sempirical observationwasthat there seemed
tobeacritical supersaturation ratio that could betolerated.
The next phase in the developing of safe decompression
was to build some sort of decompression schedule from
this. First of al from this observation you could assume
that, whatever the pressure you were saturated at, it was
safe to reduce the pressure by one half. If you wereat 5
atmospheres, you could always come directly to 2.5
atmospheres, no matter how long you had been at 5
atmospheres. Thenyouwould haveto consider saturating
at 2.5 atmospheres and then reducing that by half again.
Eventually you would reach the surfacethat way. But that
is not redlistic. If in fact it takes three or more hours to
reach saturation you would like to know where you stand
in terms of percent of saturation at any given period of
exposure time. So Haldane's next problem was how to
estimate the rate at which you approached saturation, the
rate at which you take up and eliminate nitrogen.

He had three major factorsto consider and awhole bunch
of other variables. We will just look at three factors that
cause it to be a fairly complex job to estimate what
percentage saturation you have under a given period of
exposureat any given pressure. Whenyou got todepthand
started exposing yourself to increased inert gas pressure,
you established a large pressure difference between the
nitrogen pressurein thelungsand that in thetissues. This
large AP, pressure gradient, causesarapidinitial uptake of
theinert gas. The circulatory system carriesinert gas out
to the tissues as a function of time, so tissue pressure is
increasing. You are exposed to afixed nitrogen pressure
so as afunction of time, AP is decreasing. Which means
that the rate at which you can expect gasto transfer to the
blood from the lungs and from the blood to the tissues,
would slow down. Initially with a large AP gas uptake
would berapid and astime went on and the AP decreased,
the rate at which nitrogen uptake occurred would slow
down. And all this saysis that you would not expect a
linear relationship between time and percent saturation.
Y ou would expect some sort of exponential relationship,
whereuptakewasfast at first, slowing down asthepressure
gradient decreased. That would be the physical
consideration.

To complicate this a little bit, we aso know that the
solubility of theinert gasthat we are breathing isdifferent
in different types of tissues. For example, nitrogenisfive
times more solublein fat that in water. So if you have a
great deal of fat, itwill holdmorenitrogenand, theoretically,
this would take more time to reach a given degree of
saturation. If we describe the decay of the pressure
gradient as causing an exponential curve, wecanvisualise
that we have at least two exponential curves. One that
describesthenitrogen uptakeinwater and onethat describes
itinfat. Thecurvefor fat being the curvewith ashallower
slope, taking longer to reach saturation than in water
because fat holds more nitrogen. We all know that in the
body thereisnoclear divisioninto adi posetissueand water
only tissue. Every tissue has a certain degree of fat init.
The proportion of fat in agiven tissueis going to tell you
that tissue has a different rate of uptake to another tissue.



It is not just a simple problem of two curves to consider,
onefor water and onefor fat. Itisawholefamily of curves
for nitrogen uptake and elimination.

If that i snot enough to confuseus, thenwehaveto consider
the transport system for getting nitrogen to and from the
tissues, that is the blood flow. The rate of delivery or
removal of nitrogen is dependant on the perfusion of the
tissues. If youlook at theactively metabolising areasof the
body in aresting man, things like the heart, brain, active
bone marrow, kidney and thyroid receive 75% of output,
yet they represent only 25% of body weight. At first
approximation, ignoring the fat issue, we could say that
thisrepresents 25% of your nitrogen capacity. Y etyou are
servicing this 25% reservoir with 75% of your blood flow.
You have got a big stream filling a small reservoir. In
resting man skeletal muscle and adipose tissue receives
about 25% of blood flow, yetis75% or perhapsmoreof the
nitrogen capacity. A very largereservoir being serviced by
asmall stream. So again we have got another two curves
tointerpose. Infact wereally have afamily of curvesfor
all different areas of the body, related to the rate of blood
flow, or the perfusion factor, as well as the percentage of
fat in agiven tissue or area of perfusion.

S0, in 1906 Haldane had an empirical observationthat you
do not want to see arelationship of more than 1.58-1 in
terms of excess gas pressure to barometric pressure. But
you would liketo know what percentage of saturation you
haveonagivenexposure. What you seemtocomeupwith,
just considering three factors, isawholefamily of curves.
So how doyou estimatewhereyou areat theend of agiven
period of time and a given pressure, if you have got an
almost infinite number of uptake relationships based on
perfusion, physical factors and so on?

Well,in 1906 Haldanecould not doit, and | am not surethat
wecandoit. SoHaldanesaid“To hell withit, | can't do
it” and he established a mathematical model. Haldane
used thehal f-timeequati onwhich describesan exponential
curve. Thisisaniceway of building exponential curves.
Y ou can produce awholefamily of curvesin thismanner,
by assigning either estimated, measured or guess work
units of timetothisequation. The half-time equation says
that in one unit of half-timeyou reach 50% equilibrium. A
unit of half-time is not defined in seconds or minutes or
hours, it is unitless. It is the time taken to reach 50%
equilibrium. With radioactivity 50% of what you are
dealing withisdecayed in oneunit of half-time. If youare
dealing with nitrogen uptake or elimination, you will take
up or eliminate 50%in oneunit of half-time. Inthesecond
unit of half-time, you go 50% of the remaining distance as
itwere, or atotal of 75%, and so87.5% inthreeunitsof half
time, 93.75% in four, and right up theline. Of coursethe
equation says that you never get where you are going. |If
you only go half the distance with each step you never
reach 100%. But you get close enough for government
work and diving and things like that. In practical
applicationssix unitsof half-timebringsyounearly to 99%
equilibrium. Generally speaking, beyond six units half-
time, you consider a theoretical compartment to be in
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equilibriumwiththeinert gaspressurethat youareexposed
to.

Hal dane, usingthistotally theoretical mathematical model,
andanempirical observationthat animalscouldtoleratean
overpressure of inert gas, expressed as aratio of 1.58-1,
now had the ability to build a decompression schedule.
Hal daneassignedtimeconstants, theoretical compartments,
tothismodel tobuild histables. Heassumedthat therewas
avast component, avast tissue, that would haveahalf-time
of fiveminutes. Thatisoneunit of half timewould befive
minutes, two unitswould be ten minutes, and soon. Then
hehad slower compartmentswith half-timesof 10 minutes,
20 minutes and 40 minutes and the slowest compartment
in hismodel was 75 minutes. So that compartment would
reach 50% saturation only after 75 minutes of exposure.
Nobody has ever proposed that there was a distinct
anatomical distribution for these half times. The genera
terms of fast tissues, slow tissues, medium tissues have
been bandied around.

In an exposure to 4 atmospheres of absolute nitrogen
pressure for 40 minutes, we take the half-time of five
minutes and divide the time of the exposure, 40 minutes,
by that half-time and that gives you the units of half-time
for that particular compartment. Forty divided by fiveis
eight units. Thistissue hasbeen exposed with a40 minute
exposure, eight unitsof half-time. Remember that beyond
six you consider it 100% saturated. So the 5 minute
compartment in 40 minutes would have 4 atmospheres of
nitrogen pressure. The ten minute compartment in a 40
minute exposure would be 4 units of halftime, so that we
would have 93.75% of 4 atmospheres, close to 4
atmospheres of nitrogen pressure. The 20 minute
compartment after 40 minutes of exposure, 40 divided by
20is2, has been exposed for 2 half-time units. That isit
would be 75% saturated so would have anitrogen pressure
of 3 atmospheres. The 40 minute tissue with a40 minute
exposure, 1 unit of half-time, so 50% saturated, whichis2
atmospheres of nitrogen pressure. The 75 minute tissue
would obviously be something less than 50% saturated.

The equation allows you to determine, minute by minute,
second by second, or even millisecond by millisecond, the
percentage saturation of thesetheoretical compartmentsas
afunction of time. After your exposurefor 40 minutes, to
four atmospheres you are ready to decompress. The 5
minute tissue has 4, the 10 minute tissue something less
than 4, the 20 minutetissue has 3, the 40 minute one has 2,
and the 75 minute one has something less than 2,
atmospheres of nitrogen pressure. Y ou head towards the
surface. Haldane said that you can continue upwards until
thenitrogen pressuredivided by the barometric pressureis
no greater than 1.58. The tissue which has the highest
nitrogen pressure as aresult of thisexposure governsyour
ascent. You do mathematical manipulation to find out
what factor you divide by four to giveyou 1.58 and that is
the barometric pressure that you must not exceed on your
ascent. That is how Haldane built the decompression
schedules in 1906, based on an assumption of half-times
and an empirical observation that the animals withstood
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this degree of excess gas pressure, this degree of
supersaturation.

The deepest stop on the decompression schedule was a
very short stop, because it was determined by the tissue
with the highest pressure of nitrogen, which is alwaysthe
fast tissue. Coming up from depth you reach apoint where
thefive minute compartment hasthiscritical ratio, so you
cometoascreeching halt. How long you haveto stay there
for that ratio to decay isdetermined by therate constant, so
the deep stops are always short because you are dealing
withafast half-time. Youallow it to decay downtowhere
itissafefor that compartment to make another ascent of 10
feet. Then you find that the next stop becomes a little
longer, because the 5 minute tissue has decayed down to
whereitisnot botheringyou at all and now you are stopped
by the next slowest compartment. Asyou get closer and
closer to the surface, depending on bottom time, each stop
islimited by oneor two half-timetissues. Asyouget closer
to the surface, you get slower and slower compartments.
Sothetimethat you haveto spend at adecompression stop
getsprogressively longer, because the outgassing rate and
the uptake rate are, in this model, equivalent. So it gets
very lengthy. The longer that you are down, the more
nitrogen you put into these slower compartmentswhichis
when the decompression profiles start to become
disproportionate. Thelonger dives require progressively
longer decompression because of the large gas flowsinto
slower compartments.

In 1906 Haldane published his tables, and compared to
what wasgoing onbefore 1906, hesolvedal ot of problems.
Prior to 1906, the decompression profiles were generally
slow linear decompressions, as well as slow linear
compressions. Muchtimein diving waswasted in getting
to depth and getting back from depth and they were not
solving the problems. Haldane introduced his tables and
that seemed to solve the problems. It worked for a long
time. | can not tell you exactly when the US Navy started
diving using the Haldane tables but they did. They were
satisfied with them for awhile, but Haldane' stableswere
fairly limitedin terms of therange of depth. Hedid not go
beyond 165 feet or 6 atmospheres.

The US Navy had requirements to go beyond Haldane's
tables in terms of depth and time. So working with the
Haldane model, they started to explore beyond Haldane's
tables and eventually produced aset of their own tables. |
am not sure of the date of them, they were before the ones
we now call the US Navy standard tables. Using the
Haldane model, they produced a set of tables that were
properly tested at the experimental diving unit to an end
point of zero bends. |f somebody bent they went back and
looked at themodel , found out whichtissuehad thehighest
calculated pressurein it compared to barometric pressure
and did alittle cut-back here and there. Then they tested
again and if they got by with it that was an established
schedule. Then it went out to the fleet. These tables that
| am talking about are the old US Navy tables that were
superseded back in 1955. If you come across them you

should recogni se them because they have an ascent rate of
25 feet aminute instead of 60 feet aminute. In the depth
and time columns they had something starred which was
called an optimum time for a given depth. In those days
they did not have repetitive diving tables. For repetitive
diving you simply added the total time of each successive
dive.

In the 1950s the US Navy decided to look at the tables
again. There were many factors involved, one of which
wasprobably somepercentageof bendscasesoccurringon
the old tables, also scuba had come into the military
hardware. Scubaalthough giving greater mobility isshort
on duration, so the only way to get work donewasto build
a repetitive dive system. So they had to go back to the
drawing board, the Haldane drawing board, and generate
new schedules of standard decompression tables and
repetitive dive tables and exceptional exposure tables all
about the sametime.

The next paper will take you to the US Navy tables circa
1955. They found that they had to extend half-times
beyond 75 minutes. Within the standard US Navy tables
thesdowest half-time consideredis120 minutesand that is
alsothebasisof therepetitivedivetables. Theexceptional
exposure tables go up to ahalf-time of 240. In saturation
diving | haveseen someridiculousnumberslike360to 720
minutesused. Itisbeyondimaginable physiology to have
atissue that has half-time of 750 minutes. How can you
provide enough oxygen for it to survive if that is the
perfusion? Themodel startsto break downwith saturation
diving. Empirically it wasfound that therewasadifferent
ratiofor different halftimes. Thatiswhat thecurrenttables
are based on.

Y ou probably know more about the theory of anaesthetic
uptakesand so onthan | do and | am not surethat any half-
time pattern model isavalid model at all. Thingsaretoo
dynamic to handle by a half-time concept. There are
different models, some work as well, some maybe work
better. If you get conservativeenough inyour approachto
decompression, then anything works. When you are
working at acloseedgeit isinteresting then that thismodel
hasasgood arecord asit does. | am not surethat wereally
know how to describe what happens with gas uptake and
elimination in terms of diving exposure.

Navy tablesarebased on half-timesfor 5, 10, 20, 40, 80 and
120 minutes in the range of the standard tables. The
repetitive dive system is based solely on the 120 minute
tissue. Theexceptional exposuretablesincludehalf-times
of 120, 160, 200 and 240 minutes. Other model sdo not use
half-times. TheRoya Navy model isnot based on hal ftimes.
The Swiss tables are based on halftimes. The Canadian
model, instead of having parallel compartments asin the
USN tables is a series model, where one theoretical
compartment bleeds into another, which complicates it.
Noneof themareabsol utely provenasbeing physiological.
They are model s by which they approach decompression,
empirically tested.



Question:

How much fine tuning did Haldane have to do after he
worked out hisfigures? How much changing did he have
to do between the theory and when he actually ended up
with tables?

Dr Bruce Bassett

Thetheory evolvedfromHaldane’' sempirical observations.
He did not do a whole lot of fine tuning. The next
presentation will show how the US Navy fine tuned it.
From there isthe practical side, how good are they, what
dothestatisticslook likeand, maybe, what iscoming down
thepike, maybethat will benext year’ smeetingwith Brian
Hills.

ANOTHER ALUMINIUM CYLINDER EXPLOSION

WARNING FROM SOUTH AFRICA
CYLINDER EXPLOSION INQUEST AND ENQUIRY

On 29th October 1981 there was an Inquest Enquiry held
into the circumstances surrounding the accident on 18th
March 1981 whichinvolved JSJolly. It wasfound that the
auminium cylinder which exploded had been damaged
thermally due to excessive heat during a repainting
procedure.

Theinvestigation, held in the Durban Magistrate’ s Court,
reminded those using or filling such cylinders that:-

1 Aluminium cylinderswhich havebeen subjectedto
the action of fire of exposed to temperatures in
excessof 177°C must becondemned anddestroyed.
There is no reconditioning allowed.

2. Any aluminium cylinder which shows any defects
in this regard requires verification by hydrostatic
testing.

3. All concerned are advised, in their own interest, to
adhere strictly to these rules.

(From Barologia Newsdletter, March 1982)
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DIVING MEDICINE IN DEPTH

Courses conducted by:
Human Underwater Biology Inc.
PO Box 5893
San Antonio, Texas 78201
(512) 492-9395

September 18-26, 1982 BP-16/Fundamentals.
Bonaire, the Netherland Antilles.

October 30-November 6,1982. A P-8/Selected

Topics. San Salvador Island, the Bahamas.
December 4-12, 1982. BP-17/Fundamentals.
Roatan, Honduras.

January 22-30, 1983.BP-18/Fundamentals. Bonaire, the
Netherland Antilles.

March 26- April 3,1983. AP-9/Selected Topics. Bonaire,
the Netherland Antilles.

April 23-30, 1983. BP-19/Fundamentals. Roatan,
Honduras.

June 18-25, 1983. AP-10/Selected Topics. Roatan,
Honduras.

August 13-20, 1983. AP-11 Selected Topics. San Salvador
Island, the Bahamas.

Brochuresfor each coursewill bedistributed approximately
fivemonthsbeforethestartingdate. Early registrationsare
encouraged as spaceislimited at each location. Toensure
a place in the course of your choice, write to Human
Underwater Biology enclosing adeposit of US$50.00 per
person. The full course deposit of $200.00 per person is
payable within ten days of receipt of the course brochure.

A CURRENT STORY

Officias at an aquarium in British Columbia are said to
have two one metre long South American electric eelsin
oneof their display tanks. ThisChristmasthey decided to
combine salesmanship with a practical application of the
special powersof their exhibits. They placedtwoel ectrodes
inthetank and connectedthecircuit toincludethelightson
aChristmastree near thetank. Each eel issaid to produce
100wattsof power, risingto 300voltsif they areparticul arly
agitated. While calmly swimming the electric output is

steady. Power increases as they actively hunt.

Theelectricdischargefromthe Australian Electric Ray are
saidtoprovideonedivinginstructor (at |east) withinnocent
(?) amusement. He will suggest that diving pupils touch
such creaturesin hisdiving area, then showsthat hesuffers
noill effects, having waitedtill theray’ schargesare much
reduced. Former studentswait patiently for himto pick the
wrong ray one day.



