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Theory of Diving
“Papa Topsi de”

Reprinted by permission, fromlnstitute of Diving Newsletter, Fall 1978

I woul d reckon that a word shoul d be sai d about the theory of diving. Be assured
that what will followcones strictly fromthe brain of “Papa Topsi de”, and does
not necessarily relateto any gi ven and accept abl e concepts of diving practi ces.

Commencing with JS Hal dane, we have been confronted with, and have abjectly
acceded to, a purely mat hemati cal concept of tissue gas contai nnent. By virtue
of experimental work involvingJS, his oxygen-intol erant wi fe, and hi s son, plus
a handf ul of edi bl e pigs. Hal dane devel oped his theory of hal f-time gas-tissue
resi dual s. The concept was fabul ous but quitefragile. Over theyears, it sinply
di d not hol d up. As we | abori ously exanm ned t he upt ake and el i mi nati on gas curves
so carefully derived by Dr Al Behnke and his associates, it becanme cl ear that
the i nt ake and outfl ow of inert gases were not at all mirror i mages. Technical
roadbl ocks at that time did not permt further inspection of the nost critical
probl ens of gas transport, which is the essence of cal cul ati ng deconpression
requirenents.

For a long time, several of us in the field of diving nmedicine had wi shed to
exam ne t he concept of nultiple-inert gas usage for shall owdi ves. W reasoned
that, since each inert gas has its own individual pattern of uptake and
el i mination, perhaps we coul d put together a m xture of inerts which, if treated
separately by the di ver’s body, m ght greatly i nprove deconpressiontinmes. The
wei ght of worl d scientific opinionwas agai nst us since it was accepted doctrine
that the human body, for purposes of deconpression, cares only for the total
partial pressure of any singleinert gas of many such. W coul d not accept this
dogma, but had no safe or reliable tools to neasure elimnation curves of the
gases we would Iike to use in conmbination. |In effect, our hands were tied.

I n about 1972, however, we were given access to a newtool, which conbi ned the
m niaturi zed mass-spectroneter “Med Spect-8" with a specialised flexible
teflon-ti pped i ntravenous probe capabl e of i nstantaneous readout of as many as
five inert bl ood gases, plus Op and COp.

In 1974, we took off at our tiny facility at NCSL. After 18 human exposures
to quintimx gases, we achi eved several dives to 60 feet for a duration of 240
mnutes. All of this with no deconpression, and no bends synptonms. At this
poi nt we wer e st opped by order of t he US Navy Surgeon General , and so never reached
our 360 minutes/ 60 feet goal, which | believe possible with out magi c-m x-5.
No matter, it will ultimately cone to pass.

(Virtually no ani mal s subjects are acceptabl e for high-pressure experimnmental
work. Small rodents are nearly unbendabl e; rabbits are extrenely susceptible
to O toxicity; apes of any kind tend to have congenital |ung disorders; and
horses, the best choice, are too big for chanbers. Let’s face it, man if our
best research subject.)

| guess that the main point of this discussion would sinply be that although

t he basic | aws of physics are perhaps immutable, these | aws can occasionally
be mani pul at ed t o our advantage. And that’s the bottomline of the diving gane.
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