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SONIC DECOMPRESSION 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufac 
tured and used by or for the Government of the United 
States of America for governmental purposes without 
the payment of any royalties thereon or therefor. 

FIELD OF THE INVENTION 

This invention pertains to the ?eld of ocean medi 
cine. More particularly, this invention pertains to a sys 
tem for relatively rapid decompression. In still greater 
particularity, the invention pertains to the treatment of 
a diver during decompression by sonic waves. 

DESCRIPTION OF THE PRIOR ART 

Presently, decompression of divers is implemented 
by slowly elevating the diver from the ocean floor with 
relatively lengthy stops during his ascent. Although 
such decompression techniques are satisfactory and 
provide safe, helpful decompression, there are in 
stances where, because of injury, danger, or mechani 
cal failure, the ascent and decompression is too slow. If 
the decompression time is speeded up, a great risk of 
decompression sickness results with possible perma 
nent physical injury to the diver. 
Decompression sickness is a malady which results 

from the reduction of external pressure on a diver 
whose blood and tissues have absorbed nitrogen or he 
lium solution at a depth-induced pressure. During as 
cent, this dissolved inert gas may collect in bubbles in 
the circulatory system and tissues. If elimination of this 
dissolved gas is not accomplished by the lungs the re 
sulting bubbles in the bloodstreams and tissues cause 
symptoms of circulation failure and pain in muscles, 
joints and bones. When such bubbles occur in the brain 
they can produce blindness, dizziness, paralysis, or un 
consciousness accompanied with convulsions. 

SUMMARY OF THE INVENTION 

This invention permits a relatively rapid decompres 
sion of a diver and greatly minimizes the incidence of 
decompression sickness. The invention employs en 
sonifying the diver‘s body with sonic, compressional 
wave energy during the period of assent. This ensoni? 
cation is accomplished by ?uid coupling the compres 
sional wave output of a plurality of transducers to the 
body of the diver. In a preferred form of the invention 
this is accomplished on an elevator platform which 
raises the diver from the underwater work station or 
habitat. Of course, the invention may be practiced in 
other decompression environments such as conven-_ 
tional decompression chambers, if desired. 

STATEMENT OF THE OBJECTS OF INVENTION 

It is accordingly an object of this invention to provide 
an improved decompression apparatus and method. 
Another object of this invention is to provide a 

method of means whereby an underwater diver may be 
expeditiously returned to the surface with safety. 
A further object of this invention is the provision of a 

decompression system which promotes natural elimina 
tion of saturated inner gases from the body of a diver. 
A further object of this invention is the provision ofa 

decompression system in which the diver is subjected 
to compressional wave energy during the decompres 
sion. 
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2 
These and other objects of the invention will become 

more readily apparent from the ensuing specification 
when taken together with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I shows the decompression device of the inven 
tion in an operational environment; 
FIG. 2 is a perspective view of a decompressional de 

vice according to the invention; 
FIG. 3 is a sectional view of the invention taken along 

lines 3-3 of FIG. 2; and ' 
FIG. 4 is a partial sectional view of the decompres 

sion chamber in which the invention may be utilized. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, a conventional surface ship 10 
has a port-side crane ll deployed and is raising a diver 
platform 12 by means of suitable cable 13. The exact , 
nature of crane 11 and cable 13 depends, of course, on 
the particular surface vessel and intended application. 
Since a wide variety of standard structures may be uti 
lized in this application, a further description thereof is 
deemed unwarranted. Likewise, as used herein the 
term cable applies to any marine line or other longitu 
dinal load carrying members including chains, rope, 
and the like. 
Referring to FIG. 2, the details of platform 12 may be 

more readily understood. A horizontal platform 14, 
which may preferably be made of metal such as mild 
steel, provides a decompression space for a diver to 
stand thereon. A plurality of upright standards 15 are 
spaced symmetrically about the periphery of platform 
14. Standards 15 are of a height approximating that of 
a diver eg l.5-2.5 meters. The upper end of standards 
15 carry an attachment 16 to which a harness 17 is fas 
tened. In turn, harness 17 is connected to the distal end 
of cable 13. A plurality of acoustic transducers 21 are 
mounted on standards 15 and distributed along the 
length thereof. 
As best shown by FIG. 4, transducers 21 face in- I 

wardly to concentrate acoustic energy, as indicated by 
wave fronts 22, in the decompression station provided 
on platform 14. 
Transducers 21 may be any conventional acoustic 

transducer and the broadband electro-acoustic type 
transducers have proven desirable in developmental 
models. For example, the transducer disclosed by US. 
Pat. No. 3,470,394 issued on Sept. 30, 1969 to Rufus L. 
Cook et al. for “Double Serrated Crystal Transducer” 
has proven satisfactory in the instant invention. If de 
sired, a bulkhead may be attached to vertical supports 
16 to confine and re?ect sonic energy back to the de 
compression station. Likewise, if such an enclosure is 
employed, the entire interior surface may be consid 
ered a potential mounting surface for a curved electro- _ 
acoustic transducer. Such a transducer can be fabri 
cated in accordance with the method disclosed in US. 
Pat. No. 3,496,617 issued on Feb. 24, I970 to Rufus I... 
Cook et al. for “Technique for Curving Piezoelectric 
Ceramics". 
The method and system of the invention is not lim-. 

ited to decompression within the ocean environment 
itself. That is, the method may be practiced in decom 
pression chambers from the surface when the diver has 
been returned to the surface too rapidly and recom 
pression is required. In such instances, the system of 
the invention is still very bene?cial to the diver. In such 
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circumstances, the acoustic energies are also ?uid-cou 
pled to the body of the diver by immersing him in a 
treatment tank which includes acoustic transducers. 
Such a decompression station is indicated generally at 
25 on the interior of a decompression chamber 24. The 
diver is immersed in a ?uid treatment tank 26 and the 
pressure of decompression chamber 24 is gradually re 
duced by means of a conduit 27 and a regulating reduc 
tion valve 28 to discharge the elevated gas pressure 
through conduit 29. Treatment tank 26 may be any 
conventional acoustic treatment tank such as disclosed 
in US. Pat. No. 3,499,437 issued on Mar. 10, 1970 to 
Lewis Balamuth for “Method and Apparatus for Treat 
ment of Organic Structures and Systems thereof with 
Ultrasonic Energy". 
The aforedescribed structure is believed suf?cient to 

enable one skilled in the diving and underwater engi 
neering arts to make and use the invention however, 
the invention will be better understood by reference to 
the appended preferred mode of operation and claims. 

MODE OF OPERATION 

in operation, a diver positions himself in the decom 
pression station on platform 14 and signals personnel 
aboard vessel 10, by conventional underwater commu 
nication techniques, that he is in position for decom 
pression-ascent. Personnel aboard ship 10 commence 
hoisting decompression platform 12 by means of con 
ventional hoisting equipment attached to the bitter end 
of cable 13 and activate acoustic transducers 21. 
Acoustic transducers 21 in turn generate compres 
sional wave energy which impinges the body of the 
diver. This energy inneracts with the gas absorbed by 
the body tissue and blood and cause almost immediate 
release thereof as the pressure is equalized, such that 
much smaller bubbles are formed and transmitted 
through the bloodstream of the diver to be eliminated 
in his normal respiration. Additionally, ultrasonic en 
ergy is believed to facilitate decompression by stimulat 
ing blood ?ow, particularly in the extremities of the 
diver. This circulatory stimulation is an understood 
phenomena and is ancillary to the effect of such energy 
on the gas bubbles per se. 
The foregoing description taken together with the ap 

pended claims constitutes a disclosure such as to en 
able a person skilled in the ocean medicine and diving 
arts and having the benefit of teachings therein to make 
and use the invention. Further, the structure and 
method described herein meet the aforestated objects 
of invention, and generally constitute a meritorious ad 
vance in the art unobvious to such persons not having 
the bene?t of these teachings. 
Obviously, many modifications and variations of the 

present invention are possible in the light of the above 
teachings, and it is therefore understood that within the 
scope of the disclosed inventive concept, the invention 
may be practiced otherwise than speci?cally described. 
What is claimed is: 
1. A diver decompression system comprising: 
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4 
means to receive and support a diver in a highpres 

sure, ?uid-filled environment including; 
a platform upon which the diver stands for establish 

ing a decompression station; 
means attached to said diver receiving means for less 
ening the high pressure over a predetermined per 
iod including; 
a lifting cable means effectively secured to said 

platform at its distal end for raising the platform 
with the diver thereon to the surface, 

hoisting means on the surface and attached to the 
bitter end of said lifting cable means for taking 
up said cable to thereby raise said platform and 
diver to the surface, and 

means attached to said diver receiving means and po 
sitioned in close proximity thereto for ensonifying 
said decompression station with compressional 
wave energy directed towards said decompression 
station during the period of lessening the high pres 
sure, whereby the length of time necessary to re 
store the diver to normal terrestrial pressure in 
good health is materially reduced. 

2. A diver decompression system according to claim 
1 in which said electro-acoustic transducer means in 
cludes a plurality of electro-acoustic transducers which 
are spaced symmetrically about said decompression 
station. 

3. A diver decompression system according to claim 
2 in which said lifting cable is attached to said platform 
by a plurality of upright standards attached to said plat 
form and arranged symmetrically about the aforesaid 
decompression station. 

4. A diver decompression system according to claim 
3 in which said ensonifying means comprise electro 
acoustic transducer means. 

5. A diver decompression system according to claim 
4 in which said electro-acoustic transducer means in 
cludes a plurality of electro-acoustic transducers which 
are spaced symmetrically about said decompression 
station. 

6. A diver decompression station according to claim 
5 in which said plurality of electro-acoustic transducers 
include a plurality of transducers mounted on each of 
said upright standards in a vertical relationship with re 
spect to one another and positioned to face inwardly to 
?uid couple their acoustic output in the aforesaid di 
rection toward said decompression station. 

7. A method of decompressing a diver comprising the 
steps of: 

placing the diver in a ?uid filled decompression sta 
tion having a high pressure environment therein; 

?uid coupling acoustic energy to the body of the 
diver; and 

gradually reducing the pressure of said high pressure 
environment while maintaining said ?uid coupling 
of acoustic energy to said diver in said ?uid ?lled 
decompression station. 
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