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pace is present into which the gas may diffuse. Relatively enormous
ations are possible in the absence of such bubble nueclei. It is probable
detynormal life conditions nuclei exist in profusion, specifically at such
ngx substances active in the transfer of gases, such as hemoglobin and
piratory pigments. The question of the ultimate locus of bubble formaticn
}is being actively investigated at this time, and until definitive evidence
.further analysis can profitably be made.
w‘the work of Gersh® it is indicated that a gross correlation of the
on; of bubbles with that of fat tissues is found in decompressions from
tessure, It seems that these loci by virtue of their relatively high gas
e at least the requisite condition for maintaining patent bubbles
renot they offer the highest incidence of nuclei among .the various
e body. In point of time it is evident, however, from these data that

gas during rapid decompression will cause_discomfort.only in proport.io
expansion ratio effected in the routine followed. Since in most cases this
the Haldane or Bornstein stage method of decompressing to half tl}efu
pressure,1#8 the expansion will be some two times (greater .by. the eff CrRRE
water vapor'®) the volume at equilibrium. In most cases this is a
stimulus to the smooth -muscles. of the gastrointestinal tract and resul
expulsion of the gas. '

A more serious consequence of mechanical nature is the rupture o 1
during even moderate decompressions because of th'e failure to keep the,
tory passages open.® This rupture occurs mainly in cases of subm
where a tendency to hold the breath is the natural rtesult of. appr.eh 13
unfamiliarity with the unusual environment. The incidence in caisson
and divers is undetermined, but the individual should be warned aga; :
holding during decompression,

volution of gases from solution in the various tissues of the body on-
i Stion gives rise to the main body of sequelae and forms the basis of the
el disease of workers in compressed-air atmospheres. The essential
hat on decompression the body fluids are supersaturated to a varying
& ding on the pressure attained and the time of ‘exposure. If the super-
great enough in the face of a continuous loss of the gas through
nd respiration, then discrete gas phases will form, both intra- and
rly. These accumulations of gas then act to disturb .the normal

the tissues in which they appear il proportion to their number and
24in.the vascular system bubbles are found to form largely in the venous
idithey are carried to the right heart and lungs where they accumulate
onsible for the symptoms known as the “chokes.”® This is 8 disability ‘
egree, depending upon the extent to which the circulation of the lungs
{ with. In general, it is considered a serious condition and recompres-
tuted as quickly as possible. The appearance of: bubbles in.the blood is
mpanied by appearance of bubbles in the various tissues, the fatty
g most subject to bubble formation.®%.68 While the cause of the
- ““bends” and other peripheral symptoms, such-as pruritus, tingling
d joint and tendon pain, is still a moot point, there.i

2. Bubble Formation

The rate of removal of & gas from a fluid must keep pace with :t,}i i
to desaturation resulting from a fall in total pressure if the formati
gas phase, i.e. bubbes, is to be prevented. The physiolqu of bubblé
may be best evaluated by a consideration of the me.cha'msm based o
theory of gases. The molecules of a liquid may exist in the gaseou
while in_the gaseous state they have a higher average energy contént
fellows in the liquid state. Presumably, then, the Average energy of
dissolved in a liquid composed of other molecules becomes equal
energy of the liquid molecules. A bubble of gas wil'l not form un
energy is applied to enough gas molecl_xles in a restricted locus to
placement of the liquid molecules. The chances for the spontaneo
of such energy quantities are very slight and it is generally assumed.
gas or vapor spaces large enough to permit isitiation of bubbles ar
at liquid-solid interfaces under natural cimumstances.“‘_" These 8p
termed “gas nuclei.” (Harvey®® has been instrumental in populari
but it is probably less confusing to call the spaces bubble nucla.n

The data gathered from many experiments on degass . ) | pain, 18 E ¢
“Piceard " Harvey et al.,® and Dean® indicate that a free-gas Phase: sencerofthe-bubbles constitutes onie of the most réusonable Mechanisns
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