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The breathing patternin air is a pause after breathing out. |In water the pause is
after inspiration with inspiration following imediately after expiration.

Car di ovascul ar changes i ncl ude an i ncrease of 38%i n cardi ac out put, with anincrease
i nstroke volune of 25 M (35% . Divingbradycardi aoccurswithfaceinmersion. There
is an increase of up to 700 M in the central blood volune. The CVP rises. There
is a bradycardia which increases with time i nmersed. The diving reflex, apnoea and
bradycardi a on face i nmersion is nore noticeable with cold water. The forearmbl ood
flowis decreased by 60%while the forearmresi stance is increased by 40% Al though
the heart rate goes down the energy cost is unchanged.

The sudden death syndrone has recently been descri bed. M ddle aged men return from
a dive on the surface, are alright for a while then devel op respiratory trouble and
die. The post nortens have normally given the cause of death as drowning. There
is speculation that what kills themis a hypertensive epi sode opening intracardi ac
shunts L-R

Diuresis is alnost inevitable. A diver working hard at 150 feet will develop a 3
to 4 pint (Anerican) decrease in his plasma volunme. Negative pressure breathing
i nduces a diuresis of up to 500 m/hour; diuresis subsides after 2-3 hours with
i ndi vi dual variations. Sodiumexcretionisincreased. Cold causes diuresis, as does
al cohol . Respiratory water lossis500to600m adayinnormal air, dry gas i ncreases
the water |oss. The effects of water loss in terns of performance, work capacity
gas uptake, etc. is not understood. I mrersion diuresis is reduced by positive
pressure breathing. The diuresis varies with water tenperature, fitness, age, etc.

Skin does not take kindly to being constantly wet, the diver devel ops pain, cannot
work properly and the skin eventually sl oughs.

NEW TOYS
G en Egstrom

This was a review of various advances in diving technol ogy.

1805 - Ful l arton produced a di ver’'s suit which protected the areas of hi gh heat | oss.
1918 - De Graaf produced a 1 atnosphere diving system It |eaked.

1918 - Leavitt produced a 1 atnosphere diving systemwi th articul ated arns and | egs.
There were problens with the ends of the arns.

The USN st andard di ving dress Mark Vis very sinilar tothat i ntroduced by Si ebe Gor man
over 100 years ago.

The Mark VIII is capable of 1000 foot depth in theory, however 600 feet is as far
as it has been taken. There are two 90 cuft 5000 psi bail out bottles which give
a bail out capability. This is enough for a no-stop 300 foot dive ascent. No dive
to that depth is no-stop. It is a hotwater suit with an unbilical connector bl ock
weighing 23 Ib. There are troubles with the unmbilical - 300 feet costs $17, 000.
Al t hough t he unbi | i cal was desi gned to wei gh 1/10th of a pound per foot it has flexible
wal I s and at 450 f eet actual | y wei ghs 6/ 10t h of a pound per foot. The hel net i s buoyant
and the diver is weighted on his chest and wai st.

The Mark XI'l should have been in service two years ago. The helnet is neutrally
buoyant. The diver wears the wei ghts on his thighs which gives himbetter nobility.
It isinits 7th year of devel opment. The nmaj or problemis that Mark Vtrained divers
are reluctant to learn the new skills demanded by this equipnent.
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One atnosphere suits have a future. The Galleotzi suit of the 1930s had linited
visibility and the articulated joints leaked. JIM the current w dely used one
at nosphere suit, has articulated arns which don't |eak and a | arge viewport in the
hel net giving very good visibility.

It takes only 6 hours trainingtolearnto operate JIM JIMis a one man subnersible
which can wal k. It is non-conbatant. It canwork in currents that i nmobilise a Mark
Vdiver. It is confortable and the |ife support systemall ows tenmperature control.
It is highly nobile. In an enmergency the operator can ditch the wei ghts and ascend.
There is no need for deconpression. Wth all these advantages go sone drawbacks.
It isbulky. It isexpensive. Tolease aJl Mcost $300, 000 f or si x nobnt hs and $500, 000

for ayear. It is air transportable, and the four man crew need 12 hours to prepare
it for operation after it has arrived. The |ife support systemlasts for 10 to 11
hours. It has made successful dives (working) to 1700 feet and under the icecap.

Under devel opment are SAM a slinmmer version of Jl Mdesigned to work between 150 and
2000 feet, and WASP. WASP is a devel opnent of the idea of Lethbridge in the 18th

century. It is a one atnosphere systemw th noveable arns but no legs. Mbility
i s by neans of thrusters at the side. Visionis good, but the devel opnent is halted
as the designers lost a patent conflict. It should be nore nobile than JIM

Most di vi ng conmpani es are now equi pped for saturation diving (the state of the art)
and are not keen on changi ng t o one at nosphere systens. There are advantages in the
newsystem The operat or has no need for di vi ng experi ence, he only needs work skills.
There will be problens with unions and di vers when the 1 ATA systens becone wi dely
used especially as it is likely that the cost of the systens goes up the di vers wages
will go down. However it seens |ikely that JIMand WASP wi || be wi dely used for work
bel ow 150 feet within the next 5 to 10 years.

Dysbari c Osteonecrosis
John Kni ght

Dysbari c osteonecrosi s is only one of many causes of osteonecrosis. |t has been known
to occur in conpressed air workers since 1911 and in divers since 1941. It was not
t hought to be an inportant condition until the [ ate 1960s when Wal der and McCal | um
descri bed the incidence in conpressed air workers. O 1694 nen, 334 had definite
lesions (19% . 40%of the lesions were juxta-articular, which neant that 7.6% of
t he men had a potentially serious | esion. 1.9%had a disability. Oher series showed
| ower incidence, for instance the RN survey by Elliot and Harrison of 383 nen had
a lesion incidence of 8% and the | esions were only found in men over 30.

The Medi cal Research Council in the UK forned a deconpression sickness panel which
nonitors the X-Ray films of all conpressed air workers and commerci al divers . Last
year Dr Davi dson, one of the consultantstothe panel, visitedAustralia. |n Septenber
1977 the panel had X-ray filns of 2300 conpressed air workers with an incidence of
383 lesions (17% and 2316 divers with 60 | esions (2.4%. O the divers 804 had never
been bel ow 150 f eet and wer e presuned t o have never used helium They had an i nci dence
of 0.4%of | esions while the 1138 nen who had been bel ow 150 feet and presunably had
used heliumhad a 2.7%inci dence. The incidence in divers is |low but this nmay be
an artifact as the statistics for divers have not been “collected” for |ong.

The cl assificationwas di scussedandillustratedwithX-ray filnms. Al schenes divide

lesionsintojuxtaarticular (AG oup) and Medul I ary | esions (B G oup) withdifferent
sub groupi ngs dependi ng on the origin of the authors. The MRC group do not believe
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