0 T AR T

Approved for public release; distribution unlimited.

Rt




NAVY ESPERIMENTAL DIVING UNIT
V2SRINGION NAVY YARD
WESHINGTON, D.C. 20390

RESEARCH REPORT 9-70

SATURATION DIVES, WITH EXCURSIONS,
FOR THE DEVELOPMENT OF
A DEQOMPRESSION SCHECULE
FOR USE DURING SEALAB III

23 Septenber 1970

Written by

J.K. SUMITT, LCDR, MC, USN
NAVY EXPERIMENTAL DIVING UNIT

and

J.W. KULIG
ASTRO NAUTICAL RESEARCH, INC.
195 Albany Street
Cambridge, Massachusetts 02139

SUBMITTED: _ APPROVED:
9.& SUMMITT J{f aoé/,’{n/
ICDR, MC, USN CDR, USN

OFFICER IN CHARGE

Approved for public release; distribution unlimited.




ABSTRACT

Twenty-three saturation dives to depths of 200 to 850 feet were
conducted at the US Navy Experimental Diving Unit to verify a
decamprassion schedule for use at SEAIAB III. Seventy-one
divers campleted ninety-seven man-dives and tested decompres-
sion schedules based on two different fundamental rates of ascent
during the dive series. Seventy-four man-excursion dives were
zonducted during the series, including a record-breaking excur-
sion to a depth of 1025 feet. A decompression schedule for use
from a depth of 600 feet was developed and found to be safe for
use during SFALAB III.

Eight cases of decorpression illness occurred during the dive
series, Details of these cases are covered in thig report.
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SUMMARY

To verify a decompression schedule for use at
SEALAB III,

Twenty-three dives were conducted at the Navy
Experimental Diving Unit. Seventy-one divers

were utilized on ninety-seven man-dives from

base depths of 200 to 850 feet. Excursions to
deeper depths were made on thirteen of the dives,
including a record-breaking excursion cive to 1025
feet. Decompression schedules based on two differ-
ent fundamental rates of ascent were fested during
this sequence.

A decompression table from the depth of 600 feet
was developed and found to be effective and safe
for use during SEALAB III,
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1. INTRODUCTION

] 1.1 Background !

1.1.1 The concept of a pressurized work compartment to enable divers
to work for extended periods of time underwater is not new, As early as
1907, in a report of studies on diving to the Admiralty submitted by J. S.
Haldane, a proposal for a submersitle decompression chamber was sub-
mitted by the renowned British physiologist, Dr. Leonard Hill (1,2). This
chamber was eventually designed and manufactured by Sir Robert Davis of
Seibe Gorman, Ltd., and after thirty years of operation, is still being
used by the British Navy,

1.1.2  As the need for extended underwater work periods became more
evident, a project with the code name GENESIS was conducte¢d to determine
the effect of saturation diving on man. This first series of studies began
in 1957 at the Naval Medical Research Laboratory (NMRL) in New London,
Connecticut, under the direction of CDR George ¥. Bond, MC, USN; CDR
Walter F. Mazzone, MSC, USNR; and CDR R,D, Workman, MC, USN,

1.1.3  The first two of the five phases of Project GENESIS were conducted
1 on animals under laboratory conditions, in a dry pressure-chamber environ-
E ment, breathing different types of gases. The Phase A and B experiments

‘ were performed to depths of 200 feet and for a period of up to two weeks to
‘ demonstrate the feasibility of saturation diving. Larsen and Mazzone (3)
effectively describe ''Saturation Diving' as diving operations in whichdivers
'( undergo increased pressure, either in the sea or in a pressure chamber,
and remain there for a period of time longer than twenty-four hours, This
principle allows all the tissues of the body to become saturated with the
: inert gas or gases being breathed. As Workman so clearly illustrates (4),
: with the use of saturation diving, divers may continue to work productively
on the job without additional decompression being required following the
first twenty=~four hours of exposure to pressure. With the completion of
- Phase B of Project GENESIS, interest in hyperbaric research began to
wane, Soo.’, however, due to the Navy's interest in manned space flight,
attention was called to the need for research on helium-oxygen environ-
ments for space craft, As a result, Project GENESIS became a formal
Navy program, and work progressed at flank speed(7;.




1.1.4 Phases C, D, and E of GENESIS were laboratory pressure tests
with human subject, and culminated in an experimental saturation dive by
three men to a depth of 200 feet for twelve days in a dry chamber without
suffering ill effects (5). This successful dive completed the laboratory
phase of the US Navy's Man-In-The-Sea Program, which was iollowed by
the placing of human divers on the actual sea bottom; the SEALAB I and
II operations of August 1964 and Cctober 1965, respectively, The calcu-
lations for the saturation decomnpressions on the SEALAB experiments
were originally conceived and developed by Workman of the Experimental
Diving Unit (EDU) (5, 6).

1.1.5 On 9 February 1966, the Deep Submergence Systems Project =
DSSP - (which had beer in‘existence for almost two years), was re=-aligned
as a separate Chief of Naval Materiel -designated organization (PM-11),
and given the requirement to support a SEALAB III experiment as part of
the Man-In-The-Sea Program. The impetus to this task was, in part, de-
rived from the overwhelming success of SEALAB II, which demonstrated
that divers could live and work at a depth of 205 fect for fourteen to thirty
days without having to experience decompression more than once (at the
conclusion of the dive). Plans were then formulated to conduct the SEA-
LAB III experiment, in which divers would live in an underwater habitat

for extended periods of time at an approximate depth of 40C feet, and per-
haps conduct excursion dives to depths greater than their base depth. Con-
sequently, DSSP was tasked with the development of a saturation-excursion
dive format and decompression schedule for use during the experiment. As
the testing and training program progressed at EDU, the decision was made
to go for a deeper depth — 600 feet, which was the approximate depth to
which the SEALAB III habitat was lowered in February of 1969,

1.2 Objectives
1.2.1 To provide a decompression schedule suitable for use during the
SEALAB III experiment,

1.2.2 To conduct biomedical, diving equipment, and human-performance
studies when practical.

1.2.3 To provide training in saturation.excursion diving techniques for
the SEALAB aquanauts,

1.2,4 To obtain an index for the individual's physiological capabilityas
a participant in the SEALAB III experiment,
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1.3 Scope

1.3.1 Twenty-three saturation dives to depths of 200 to 850 feet were
conducted at the US Navy Experimental Diving Unit to veriiy a decompres-
1 sion schedule for use at SEALAB III. Seventy-one divers completed ninety-
i 3 seven man/dives and tested decompression schedules based on two differ-

' ent fundamental rates of ascent. Seventy-four man-excursion dives were
conducted during the series, including a record-breaking excursion to a.

{ depth of 1025 feet.
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2. PROCEDURES

2.1 Experimental Subjects

2.1.1 Seventy-one qualified US Navy, foreian navy, and government

civilian divers in good physical ocondition participated in the twenty-three
saturation dives, including twenty-six divers who participated in more

than one dive. A total of ninety-seven diver exposures were completed
during this series. Their physical characteristics and diving qualifications
are listed in Appendix C.

2.1.2 Each subject received a camplete physical examination immediately
before and after his dive, including audiograms and long-bone X-rays.

2.2 Diwve Procedures

2.2.1 The experimental dives described in this report were conducted under
controlled conditions in a diving charber with a wet-pot. The subjects
normally lived in the dry portion of the chanber caomplex, but would enter
the wet-pot for wet experiments and excursions to depths deeper than the
base saturation depth. Twenty-three dives to saturation depths of 200 to
850 feet were completed.

2.2.2 Four subjects participated in each saturation dive, except the
last five dives, where five subjects per dive were used.

3
2.3 Chanber Atmosphere Analysis and Control

2.3.1 Oxygen analysis was accamplished using the Beckman Model F3
Oxygen Analyzer with ranges 0-~5 percent, 0-15 percent, and 0-25

percent. Teledyne oxygen electiodes were also placed in the chamber for
control of the oxygen make-up system at 0.3 atmospheres p02.
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2.3.2 The oxygen in the chamber was maintained within the limits shown
in Table I. Each block contains the mean and standard deviation describing
the appropriate gas level for the indicated portion of the dive sequence. In
general, the oxygen partial pressure was maintained near the 0. 3-atmosphere
level.

2.3.3 Chamber temperature and relative humidity were determined with
thermistors and Luft Duratherm hygrometers., The air conditioning was set
to maintain a comfortable temperature and a relative humidity of between 50-
80 percent.

2.3.4 The carbon-dioxide level remained below 0.5 percent surface equiv-
alent,

2.4 Gas Supply

2.4.1 Helium pressurization and oxygen make-up systems were installed
in the chamber and igloo. Banks of cylinders containing pre-mixed helium-
oxygen mixtures were available for emergency-mask breathing, treatment
procedures or swimming with one of three types of underwater breathing ap-
paratus. The gas mixture used with the different breathing apparatus was
selected in such a manner as to provide a bag level of oxygen between 0.6
and 1.4 ATM during the swims/excursions,

2.5 Underwater Breathing Apparatus Used on the Dives

2.5.1 Three different types of breathing apparatus were used during the
dive series: the Experimental Diving Unit Bank-Pack (which essentially con-
sisted of a MK 6 semi-closed underwater breathing apparatus and a Garrahan
Block ®), the MK 8 Mod 0, and the MK 9 semi-closed, mixed-gas, under-
water breathing apparatus.

2,6 Watch Sections and Duties

2,6.1 Each twenty-four-hour watch section consisted of a Diving Officer,
Chief of the Watch, a Diving Medical Officer, and a minimum of six additional
personnel,

2,6.,2 The Chief of the Watch supervised the operational aspects of the
dive sequence assuring proper analysis and maintenance of the chamber en-
vironment and attending to the routine needs of the subjects. The Diving
Officer was directly responsible for the safe conduct of all aspects of the
dive, and the Diving Medical Officer was immediately available to handle
any hazards or potential hazards to the subjects.
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2.7 Records

2.7.1 Diving Log: An official diving log containing a chronological
record of the dive procedure and significant events incident thereto was
maintained throughout the dive.

. 2,7.2 Chamber Atmosphere Data Sheets: In addition to the official

diving log, hourly readings of the chamber pressure, temperature, humid-
ity, oxygen, and carbon dioxide were recorded on special log sheets de-
signed for that purpose.
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3. RESULTS
3.1 Saturation Dives with Excursions
3.1.1 The twenty-three saturation dives conducted during this series are

listed by chronological order in Table II. Thirteen dives included excursions
to deeper depths from the base saturation depth. The excursions were con-
ducted from a variety of base depths, and totaled seventy-four man~excursions
from the saturation depth. On three dives, excursions were conducted from
each of two saturation base depths reached during the dive. The depth of the
excursion, the number of team excursions (two men per team), and time at
depth are listed under the column entitled "Excursions' in Table II, The criti-
cal time periods applicable to each of the twenty-three dives are summarized
in Appendix A,

3.1.2 Experiments were conducted during dives, using a variety of com-
pression rates (Appendix B). DNuring the first four dives, the rapid rate of
descent caused cases of mild compression arthralgia, and may have been a
contributing factor to the cases of decompression sickness on three of the

four dives, Commencing with Dive No. 5, a standard compression proce-
dure was established and, with minor variations {Appendix B), remained

the same throughout this series of saturation dives. After an initial descent
was made to fourteen feet on air, compression to the final depth was accom-
plished, using pure helium at an average descent rate of 40 feet per hcur (fph).
Tliis generally consisted of a fifteen-minute travel period and a forty-five-min-
ute "compression'' stop each hour,

3.1.3 Most of the dives were conducted with a minimum bottom time of
twenty-four hours. Three dives, Numbers 1, 11, and 18, had bottom times
of less than twenty-four hours (if the compre:zsion time is not counted as
part of the bottom time).

3.1. 4 Three saturation dives, Numbers 16, 17, and 21, involved remain-
ing at the base depth for a minimum of twenty-four hours, conducting at least
one excursion dive, and then ''sliding'" from the base depth to a new, deeper
base depth. At least one excursion dive was then performed from the deeper
base depth prior to commencing decompression. It was during dive No. 21,
the third saturation dive of this ''sliding' series. that a record-breaking dive
was made by an excursion from the base depth of 825 feet to 1025 feet, for a
bottom time of twelve minutes and thirty seconds.
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Excursions to
Dive No.] Subjects Date Depth/Bottom Time] Depth/Time (min)
1% 4 Sep 66 200/23:34 300/60, 300/60
2 4 Nov 66 200/48 300/60, 300/62,
300/69, 300/51
3 4 Nov 66 300/26 450/60, 450/60 |
4 4 Nov 66 450/27:30 600/60, 600/43
5 4 Jan 67 200/30:50 None
6 4 Feb 67 450/67:12 600/60, 600/64
7 4 Feb 67 450/55:28 600/60, 600/60
8 4 Mar 67 200/28:40 None
9 4 Mar 67 450/34:55 None
10 ry Apr 67 200/28:52 None |
11 % 4 Apr 67 450/13:05 None
12 -4 Apr 67 200/46:48 300/60, 300/33
13 4 May 67 200/47:10 300/60, 300/60
14 4 May 67 200/28:40 None
15 4 Sep 67 450/52:46 600/60, 600/43
16 4 Sep 67 a. 200/29:25 300/58, 300/60
b. 450/49:06 600/60, 600/60
17 4 Oct 67 a. 200/27:45 300/60, 300/5C
b. 450/51 600/60, 600/60
18 * 4 Oct 67 450/21:35 None
19 5 Jan 68 600/154:20 None
20 5 Jan 68 600/60:48 None
21 5 Feb 68 a. 600/44 825/19
b. 825/54:03 1025/12::30
22 ) Mar 68 600/47:30 750/60
23 5 Apr 68 600/69:43 None
Table II. Chronological listing of the SEALAB III

saturation dives conduct.d at EDU, with

a listing of excursion dives,

* Bottom times less than twenty-four hours,
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3.1.5 The iength and depth of each excursion dive varied according to the
saturation depth and the purpose of the excursion., All were calculated to allow
a no-decompression return to the saturation depth.

3.2 Decompression Schedule Development

3.2.1 During the early portion of the saturation-excursion dive series,
(dives Nos. 1-4), the length of time between completion of the last excursion
and commencement of decompression from the base depth was approximately
five hours (Appendix A), This time period was gradually extended to a mini-
mum of a twenty-four-hold at the base depth. The last group of dives with
excursions (dives 16, 17, 21, and 22) used this format.

3.2.2 Appendix B and Table II provide a chronological cross-reference

of the decompression developments by depth and date with regard to the initial

rate of ascent from the base depth, other rates of ascent cr deviations in rate

of ascent experienced, and any decompression stops which may have been em-
ployed with a particular decompression schedule. Figure 1 provides a graphic
presentation of all of the decompression profiles.

3.2.3 The incidence of decompression sickness was eight out of ninety-
seven man-dives, as summarized in Table III. Of these cases, four occurred
during decompression schedules based on a 5-fph rate of ascent without stops.
No cases of decompression sickness were reported on eight di -3 with ascents
from 450 feet at 4 fph, using the same stops as the SEALAB Il. ichedule. The
other four cases occurred on deeper dives with the basic deccrmpression rate
of 4 fph. Complete Accident Reports (NAVMED 6420/1) are contained in Ap-
pendix D,

10
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Diver Decompression Sickness
R ]
Blackburn No symptoms.
Meeks No symptoms.
1 Sundstrom No symptoms
Wyatt Pain in lcft knee at depth of 8 feet, Dr., |
Bornman and LCDR Bergman accompanied
- Ry of Wyatt in chamber,
Donaldson Pain ir both knees at 50 feet. Spread to
) groin.
Garrahan No symptoms. Accompanied Ry of Donald-
3 somn,
Mullen Pain in left knee during Donaldson's treat-
- ment,
Reedy No symptoms. Accompanied Rx of Donald-
son.
Coffman No symptoms. Accompanied Ry of Stubbs,
Mandible No symptoms, Accompanied Rx of Stubbs.
4 Raymond, Dr, No symptoms. Accompanied Ry of Stubbs.,
Stubbs Pain in right knee; reported at 122 feet
(occurred at 150 feet).
Bird No symptoms. Accompanied Ry of Houle.
Bornholdt No symptoms. Accompanied Ry of Houle.
Houle Pain in right knee at 77 feet and recompres
20 sion back to 115 feet. Recurrence during ]
treatment.
Moore No symptoms. Accompanied Ry of Houle,
Reando No symptoms. Accompaniad Ry of Houle,
Bunton No symptoms,
Clark Pain in left knee at 50 feet, Surface tender
22 Reedy accompanied Ry of Clark in chamber,
Lafferty Pain in left knee after surfacing.
Schmitt No symptoms.,
Tuckfield No symptoms,
Giese Pain in thigh at 50 feet.
Jensen No symptoms., Accompanied Ry of Giese,
23 LaFontaine No symptoms. Accompanied Ry of Giese,
Lukeman No symptoms., Accompanied Rx of Giese,
Sutton No symptoms. Accompanied Ry of Giese,
| S
TABLE III Summary of decompression experience applicable

to saturation dives of SEALAB III.

12
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4. DISCUSSIONS AND CONCLUSIONS

4.1 Decompression Experience

4.1.1 All ninety-seven man-saturation dives were successfully completed.
In this sequence, eight cases of decompression sickness were recorded. All
cases of decompression illness were successfully treated by recompression
and the use of a high percentage of oxygen in the breathing medium.

4.1.2 Decompression schedules based on two primary rates of ascent were
tested from various base depths in the process of evolving the schedule for use
at SEALAB III. The selected schedule was more conservative than that used on
the last three dives of the series to 600, 825, and 600 feet. The SEALAB III
schedule was essentially that tested on eight dives to 450 feet, where no case
of deconpression sickness was experienced.

4.1.3 Nineteen of the saturation dives utilized a dive profile comparable
to the profile which was finally selected for use with the SEAIAB IIT experi-
ment. In essence, they incorporated the slow compression rate, the basic
four-foot-per-hour ascent rate, and a conbination of decampression stops

of two- or four-hour duration. The incidence of decompression sickness in
this group was about 4.7 percent. Dives subsequent to this original series,
but using similar dive profiles, experienced a much higher incidence of de-
campression sickness (9). The reasons for this difference are not entirely
clear. However, the diver population utilized on the SEAIAB III experiment
was a highly-motivated and carefully-selected group participating in a per-
sonally-rewarding, classic voluntary program. Concern may have existed
among the divers that decampression sickness would affect their participation
in the final open-sea experiments. Casual interviews since the termination
of the SEALAB III project suggest that at least a few cases of persistent joint
pain during decompression did occur and were not reported.

4,2 SEALAB III Dive Protile

4.2.1 The final dive profile selected for use in the SEALAB III experiment is
represented graphically in Figure 2. Upon descent to 14 feet on air, descent was

13




o R A e e o s g SO SR

SR

juswrtaadxd IIT GV IVES 2Y} 103 Pajoa[as o1yoad 2A1d [BULd 3004 =009

Z @h.pm._.u.m

SAVQ | | _ | _ _ _ |

144 ve L A4 A4 ¥e LA ¥ ¥2

[ oo | 3t | g | 7 | & | 3 | 7t |

_
| | taval sava
%2 v2
g | _

siep 1 L19reunxoadde auwl} wojljog

I4/13 0¢

.,

¥

(%)

xnoy yoea ,, doys uorssaid

-w0d,, 9jnulwI-GH © pue potaad
-uod ‘1y/3} 0% uorssaazdwo)

1eA®I} oJnuUlW-G] B JO Julsis

Fovadans

SALNNIWN NIL 9404 dTOH W
I LOANIAN ANO NI ¥IV NO 1LIAFA 1 OL IZT¥NSSHAd

osL

AACECIS

14

iR Tae b

B s A

s BN LB




made at approximacely average vate of 40 fph to the base depth of 600
feet using pure helium, with 45-minute stcps every 40 feet. Bottom time
was to be approximately fourteen days, and maintaining a partial
pressure of oxygen at 0.30 atmwospheres.

The dive profile consisted of a carpression phase:

© Descent to 14 feet on air

Ly Descent to bottom on pure helium; 14 feet to 60 feet
in fifteen minutes, stop for forty-five minutes, de-
scend 40 feet in fifteen minutes, stop for forty-five
minutes until on the bottom.

Bottom Time:

s Fourteen days

Decompression:

Ascent from 600 feet to 57C feet cuntinuous at
30 fph

* As-ent thereafter continuous at the rate of 4 fph,
exocept for stops of four hours each at the six
stage Jepths of 4506, 350, 250, 150. 100, and
30 feet
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f
R SRR v~ I
| DIVE | RANK/ | AGE | HEIGIT | wriGH' |
‘1 No. DIVER ! RATE é(YEARS); (INC]IES)%(POUN])S)! CLASS DIVER |
] = i '
Blackburn aor { ozz D o2a 0 o | Firet
| | | !
Meeks | BMI ;| 34 | 75 | 200 | Firet
. . i ; .
1 Sundstrom ! MMCS! 34 ! 69 3 - 2 First
3 i -
i g i ! ;
g \ ;
Wyatt t  BMC | 37 } 70 | 186 ;  First
, : :
| !
Blackburn A0l 27 74 - First
Coffman TMI1 37 73 200 First
2 Raymond, Dr. Lt. 31 72 - Medical Officer
L; Stubbs SF2 29 70-1/2 - First
! f . ] j j Medical DV
Donaldson HM Tech
. HeO2 DV
i Garrahan wol 30 70 160 Officer
‘ { 3 Mullen BM1 27 64 160 First
: ) Medical DV
Reedy HM1 5 67-1/2 165 | Tech
Coffman TMI1 37 73 - 200 First
Mandible GMG1l| 32 69 170 First
4 Raymond, Dr. Lt. 31 72 - Medical Officer
Stubbs SF2 29 70-1/2 - | First-
| |
|

APPENDIX C Decscriptive physical data on each of the divers who
Page ) participated in the saturation dives of SEALAB III
(1966-1968).
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DIVE P RANK/ - AGE . HEIGHT | WEIGHT :
o DIVER PRATE {YFARS) (INCHES) (POUNDS) CLASS DIVER |
Huss | bc1 ! 25 | 69 168 ! First 5
| : f i :
Lazaro . EN2 39 | €9 | 154 .  First
B i - i | .'
5 Morey |  EMLl . 27 ! 72 . 194 First
: - ¢ . —
Mulally i DCl ' 33 ¢ 72-1/2 §{ 175 .  First
i \ !
i H i |
| : : :
Barth cwo | 36 i 7 | 190 | HEQ2DV
: ; Officer
| : ' i
Blackburn AOl 27 74 | = ; irst '
6 Mesplay SFC 29 69 - | First
‘ . I Medical DV |
Reedy HM1 | 25 67-1/2 165 | Tech
Huss DCl1 25 69 168 First ;
i 1
Meeks - BMl 35 75 200 | First f
i 4
7 Morey EM1 27 72 203 |  First |
Wells MNCS| 40 68-1/2 164 |  First |
| |
; !
Cannon Civilian 31 68-1/2 170 | = i
| Jenkins Civilian 31 71-3/4 183 - s
Medical DV !
8 Jones Lt. 34 73 235 | Officer |
i
Waller Civilian 33 68 152 | - g
i
APPENDIX C Descriptive physical data on each of the divers who
Page 2 participated in the saturation dives of SEALAB III
(1966-1968).
26
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DIVE RANK/ AGE HEIGHT { WEIGHT

No. DIVER RATE (YEARS){ (INCHES) | (POUNDS)| CLASS DIVER
Cannon Civilian 31 68-1/2 170 - |
Jenkins Civilian 31 71-3/4 183 -

9 Pratt DC2 24 78 282 First

Waller Civilian 33 68 152 -
Cooper Civilian 30 69 180 -
Harrell Civilian 29 68 130 -

10 Pruna Civilian 26 74 190 -
Wyatt BMC 38 70 186 First
Cooper Civilian 30 69 180 -
Harrell Civilian 29 68 130 -

11 Kennedy STI 35 72 180 First
Pruna Civilian 26 74 190 -
Bussey Lt. 29 72 180 He%Zf-fﬁZr
Eaton GMG1 41 68 168 First

12 Mandible GMG1 32 69 170 First
Moynan Lt. 29 72 170 Medical Office]

APPENDIX C Descriptive physical data on each of the divers who

Page 3

participated in the saturation dives of SEALAB III
(1966-1968).
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DIVE RANK/ AGE HEIGHT | WEIGHT
No. DIVER RATE (YEARS)| (INCHES) | (POUNDS); CLASS DIVER
Conda T™M1 34 63-1/2 170 First
Ramsey PH2 33 70-1/2 150 First
13 Reaves PH1 38 71-1/2 185 First
i Rudin BM1 34 73 150 First
Bunton Civilian 33 72 180 -
Dowling Civilian 40 71 175 -
14 Hendrey HM1 32 66 - First
Stevens Civilian 37 74 190 -
BRERey Lt. 30 72 175 He%?‘ﬁﬁzr
Eaton GMG1 41 68 165 First
15 Ramsey PHZ 33 70-1/2 148 First
Reaves PHI 38 71-1/2 185 First
Buski SF1 34 72 195 First
. HeO2 DV
g McDole LCDR 39 70-1/2 178 Officer
16 Myers MM1 23 68-1/2 162 First
Vorosmarti LCDR 31 71 160 Medical Officer

APPENDIX ¢ Descriptive physical data on each of the divers who
Page 4 participated in the saturation dives of SEALAB III
(1966-1968).
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DIVE RANK/ AGE HEIGHT | WEIGHT
No. DIVER RATE (YEARS); (INCHES) | (POUNDS)| CLASS DIVER
Armstrong HM1 25 70 150 First
H DV
Eggar Lt. 41 70 175 g?fzicer
17 1 Melder EQCM 33 68 175 First
: Schleigh BUC 32 69 162 First
Dowling Civilian 40 71 165 -
Hallanger Civilian 28 73 165 -
HeO2 DV
18 Osborn LCDR 29 70 180 Officer
Robinson Civilian 26 72 160 .
Bradley Lt. 31 - - Medical Officer
HeO2 DV
Garrahan wol 30 70 160 Officer
19 Morey EMI1 28 72 203 First
. HeO2 DV
Shipp Lt. - - Officer
Wells MNCS 41 68-1/2 164 First
Bird ENI 30 71 205 First
. ‘ HeO2 DV
20 Houle BMl - - First
Moore MM2 26 74-1/2 205 First
Reando MR1 31 71 174 First
APPENDIX C Descriptive physical data on each of the divers who
Page 5 participated in the saturation dives of SEALAB III

(1966-1968).
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DIVE RANK/ AGE HEIGHT | WEIGHT
No. DIVER RATE (YEARS)|{ (INCHES) | (PCUNDS)| CLASS DIVER
Conda TM1 34 68-1/2 170 First
Kleckner HM! 26 72 155 -
21 Lugo MM1 26 67 170 First
. Risk MM2 31 69 155 First
Winters EN1 - - - First
Bunton Civilian 33 72 180 -
Royal Navy
Clark POl 34 70 165 (B ritish)
Royal Navy
22 :
Lafferty Lt. 30 69 170 (British)
Schmitt MMC 29 70 150 First
Tuckfield ENCS 46 = = First
HeO, DV
Giess LCDR 31 - - Officer
Jensen ENI1 24 - - First
23 | LaFontaine LCDR 34 69 180  |Canadidn Navy
Lukeman LSCD 28 6& 175 Canadian Navy
Sutton Lt. 28 = = Australian Navy

Page 6

(1966-1968).
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NAVMED 6420/1 REPORTS

(Reports of Decompression Sickness
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REPORT OF DECOMPRESSION SICKNESS AND ALL DIVING ACC‘D[-NTS REPORTS STNROL: WEO-00rc-1

ORIGINAL ~ TO PUNED, wASHINGION. §. C.

BAVNED-DI6 (R€Y. 2-56) €COPY = 19 CXP. DIVING UNIT, SAVAL GUN FACTORY, wASH., D. €.
M
¢ 170 soness ot mtroRTiR LTI qy S, NAVY EXPERIMENTAL DIVING UNIT pate
WASHIIGTO! MAVY YARD, WASHIMGTON, D. C. 20390 1l Nov 1966
SARL BF PATI(OT (Su-meus first) 10En.1FICATION BUNBER
WYATT, Frank iicClain Rl (DV) USN 187 73 57
AGE [WEIGNTMMEIGHTBUILD (Chech one) DIVING QUALIFICATIONS /Check one)
8 5 X RED. REAVYIOBESE] HaST ] 4/C SAL. 4 0.8, 2/c vor [{ 1] [TH sty (otnenj
. 3us. 17 LPs. 18,
RECORD OF ALL DIVES MADE DURING THE TWELVE HOURS PRECEDING THE ACCIDENT
111 more than three dives were made, reccrd additional under *RENARES® on reverse.)
FIRSY DIVE ], included ( SECOWD OWVET Son 1968 THIRD DIVF
TYPE OF DIVE | DEPTH OF DIVE | BOTTOM TIME || TYPE OF CIVE | DEPTM OF DIVE 60TTOM TIME | TYPE OF OIVE | DEPTM OF DIVE| BOTTOM TIME
wer o vet oay [[34 [ 144
X 200 foet 2h bhrd X . 300 Taetl &nin. st min.
TYPE OF EQUIPMENT TYPE OF £QUIPMENT TYPE OF EQUIPMENT
oer [ 114 ot cLosto SHALLOW] OTwER § OCLP oLer orta cLoseo SHALLOW | OTHER § OLEP oLer oree CL08¢€0 SHALLOW | cTHER
SEA SEA CIRCUIT | CIRCUIT | wATER sta StA CIRCUIT } CIRCUIT | wATER St StA CIRCUIT | Ci®CuIT | waATi®
wELItN | SCuBA (11 HASK MELIUm | SCusa sScuta MASE nELIUM | SCuBA SCUsA HASK
CHAH]*FR MARK VI HACK PACK
TYPE OF WORK TYPE OF WORK TYPE OF WORX
oot nee NODERATE nEaAvY nont LITU) MOOERATE neavr (1174 LY ) WODERATE neavy
X X
BREATHING MEDIUM BREATHING MEDIUM BREATHING MEDIUM
AR WELIUN § DxvGEn S| DRYGES | OTRER (Ipecify)] an WELIUN 8 OXYGER S| OXYGEN | OTHER (Specéfy/] At | MELIUN § OXYGER § | DAYGENR | OTHER (Specify)
96 L % 10
SOURCE OF BREATHING WMEDIUM SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM
AIR PASES | RELIU-DXAYGER | GASOLINE omeER 11} lulll MELIUN=-0XTGEN | GasoLing 'Ml(l AR BANKS] MELIUN-OXYGER | CASOLINE oTHER
SARKS | cos.-ltssol sanss Conresson BAnRS conrRgEsson
AUTQUATIC MIXIING OF |HE &0o X
DEvOMPRESSION SCHEDULE DECOMPRE'3SION SCHEDULE DECOMPRF.SSION SCHEOULE
STANDARD [ sypsace usinG| WE. DLCONPE.  TABLE usE0 JSTA"OAMO|suaract usinc |we. oecowes.  Tasie useo  JSTA0M0]sumrace vsinc|we. occowen.  TasLe useo
o se owets | SATURATION il Rl (0] DECOTIPRFSSIOH Ma | orvees
. r.r. e, (AN i, e, nin,
TINE LEFT | TimE RATC OF asceaT| Timg TINE LEFT] Ting RATE OF ASCENT | TIME TINE LEFT | Trmg RATE OF ASCENT| TINC
SuRFaCE REACHED | TO FIRST STOP | REACHED WURFACE | REACHED | TO FiRST STOP | mEACKHED A Wcl REACHED | TO FimST STOP | mEACHED
BQTTON SURFACE 200 20TTON SVoradd 20\. v 80TTON SuRFact
17).18 18111 FT/nin 11)47 11119 60 Fr/min 121l8 Ft/mn
1f surfece decospression wsed, tise fros 1f swrfece deconpression used, tise from If surfece decospression used, tise froe
last smter stop to Jat chesder stod. uia, § last water st0p o 13t chomder stop. win. j| last water stop to Ist chesder stof. na,
DEPTH WATER CHAMBER DEPTH WATER CHAMBER DEPTH WATER CHAMBER
b 1 0F STO T OF STO!
Aol IR el NP Al ot I el T 3 i /o ol il
210 210 : 210
200 200 N\ 200
190 190 \ 190
. 180 180 i \ 180 |
170 170 Vi A 179/
(
* -t b T UL
150 1%0°[====-t NN 150 "%
140 140 FEvy. . W, AJ:J/L\ MDD nlﬁ L—/! 2
130 . 130-- JUGSEI PR 7SSV b e e o n.f—uu ;Ts-d-..- -
120 120 W h— 2420 ’
110 1‘16’ LGS == !ﬁ. Lu.u7-__-- r ..Yrd...__..
100 1001 VXV < wrha:100
90 sbJ\. ALY .-/J.‘Jr.‘(_ PO T T L Y g
70 70 Yo i]0
80 60 60
0 50 50
QJO 40 40
20 30 30
20 20 20
10 10 10
% over)
O PRPO
o | A 3(2
B ..




SIGNS AND SYMPTONS BEFORE TREATMENT

MIIONSE‘ TInE ANATOMICAL LOCATION (lltlof‘ll’fz.s'!‘;:ll()

romzzo PAIN 7 Sep DO, 3 Right knce imild

RASH

MUSCULAR WEAKNESS

NUMBNESS P B

DIZZINESS R R SR S s oo SO RS S

VISUAL D1 STURBANCES| , e )
* PARALYSIS

UNCONSC I OUSNESS R 5 G X

. DYSPNEA (cHokes] [ R S SRR

NAUSEA OR VOMITING
MUSCULAR TWITCHING
RESTLESSNCSS
CONVULSI10NS

ACOUSTIC AURA
PARESTHESIA
REMARKS: (other signs ond symptoms before, during and following treatment)

Bend under pressure while undergoing decompression from saturationtexcursion dive.

"Stiff® knee from known trauma at 0643 and 22 feet. Definite pain at 0926 and 8 feet.
Treatment started from 8 feet gauge.

ey
” g

7 A A P AR T PR 1 b e

TREATMENT SCHEDULE RECURRENCE TREATMENT SCHEDULE
LEFT JHBOEX 8 feetRELIEF TIME REACHED BOTTOM LEFT SURFACE RELIEF TIME REACHED BOTTOM ,
aTe Ting Ting oEPTH . oale ML Timg oEPtn
7 Sop |0946 {0954 |LO ft.| 60 Ft- 0956
TIME ON BOTTOM REACHED SURFACT TREATMENT TABLE USED TIME ON HOTTOM PEACHED SURFACE TREATMEN  YARLE N9FD
O;" .l|n| o = T Tt T _D.lVl.(- N 'r'.;“" - - T T
».| 7 Sep | 1211 | Short oxygen s,
OEPTH OF {Stops filled in only 5’:5":9.‘.‘:-": tadle 3 or ¢ s DEFTH OF (Stops frlled in onlgunﬁ:‘naeﬁauut tedle 3 or & 13
SToP used or when other treatesnt tahbles are altered) STOP used cr vhen other treataent tadles ave altered)
FEET L8S MINUTES AT STOP HREATHING MEDIUM FEET L@S MINUTES AT STOP BREATHING MEDIUM
165 73.4 165 | 73.4
140 | 62.3 I 140 | 62.3
120 53.4 120 | 53.4
100 44.5 100 | 44.5
e 80 | 35.6 80 | 35.6 o
60 26.7 60 | 26.7
50 22.3 . 50 | 22.3
) 40 [ 17.8 40 | 17.8
30- | 13.4 30 | 13.4
20 8.9 20 8.9 .
10 4.5 10 4.5
T0 SURFACE 1 10 surFace|

REMARKS: (Inciude sequence of events precediny the sccident and subsequent reswit of treatment, moting any wawtual contriduting
fectors - Use continvation sheet sf needed)

SEE ATTACHED SHEET

R. C. BORNMANN, CDR, MC, USN
SENIOR MEDICAL OFFICER

SICRATURT OF MEMICAL DLPARTNIRT REPRCSINTATIV(
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This 38 ycar old Diver First Class was onc of four divers participating
in the first developmental dive with chamber saturation for 24 hours at
200 feat on helium-oxygen and excursions to 300 feet in the wet pot.
Dccompression from 200 feet was ab the rate of 2 feet every 25 minutes
with a planncd total of Ll hours. On the cvening of the second day of
decompression, with the chamber at approxdmately U fect, WYATT bumped
his right knee climbing into a hammeck., Awakencd at 0630 the next
morning (2L fcet) he reported that the knee was "stiff", Two hours and
L3 minutes later, when the chamber was § fect, the knee was definitely
aching. The other three divers were without symptoms and were transfer-

red to the Igloo where the original schecdule was followed vwithout incident .
to the surface. WYATT was kept in the chamber. The atmosphere was flushed .
with air and he beran to breathe oxyren. le was taken to & feet. Relief

wan couploto as tho chambor went past 10 feot, Prassure schedule followed
profilc of short Oxygen Treatmend Uchedule 0 surfaco, which was reached
at 1211 on VWednesday 7 September, one hour and seven minutes later than
the other three divers. '

COIENT: Appearance of bends at this site is felt to oe directly rclated

to0 the trauma mentioned and to the abnormal tissue condition which was
produccd, Diver'!s age is also noted, although this is not felt to be

-unusually significani. No change in decompression schedule for these

saturation dives is contemplated as tic result of this accident. Incident
was valuable exercise in treating bends during saturaticn decowpression,
but was also quite simple as a result of the fact that pain occurred so

" close to the surface, Other three divers were able to complete last 75

mimites in Igloo. This would not have been possible, due to lack of

- *..complete 1ife support and comfort faCllltleS there, if deconpression ‘

. were to extend much longer.

R. C. BORNMANN
Commander, Medical Corps
U. S. Navy

:iy
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REFORT OF DECOMPRESSION SICKNESS AND ALL

NAVMED 6420/ 1 (RLY. 3.67)
SNOIO% 213 1650

DIVING ACCIDENTS

REPORTS SYMBOL: MED-6420-1

DRIGINAL = BUMED, WASHINGTON, D. C.
COPY = NAVY [XP, DIVING U017, WASHINGTON NAVY YARD, WASHINGION, O, C.
COPY = NAVAL SUB. MFD. COINEP, NAVAL 5K, HASF NCE 10N, GROVGN, CONG.

NAMY ASDY ADDHE S ) HEPORTING S TALION DATT
_iayy__@fg9r}@qta1 Diving Unit, Bldg. 214, WNY, Washington, D.C. 19 NOV 1966
NAMI ™1 PATHINT (Nyrmaae furst) GRADE/RATE IDENTIFICATION NO. 1YPE OF DIVING ACCIDENT
MULLEN James E. BM(1) [494 95 62 Poss. Decompression Sickne
AGE |WEVGIT| HEIGHT | BUILD (Check one) DIVING QUALIFICATIONS (Check one)
27 160 64 SLENDER] MUD ([HFAVY] OBLSE | MAST 1/c SAL. 0.S. 2/c uvov £ uws STy (OTHER)
YRS, Les, INS. X X

RECORD OF ALL DIVES MADE DURING THE TWELVE HOURS PRECEDING THE ACCIDENT

l

(If more than three dives were made, record additional under "RENARKS® on reverse.)

FIRST DIVE SECOND DIVE THIRD DIVE
TYPE OF DIVE | DEPTH OF DIVE | BOTTOM TIME TYPE OF DIVE | DEPTH OF DIVE | BOTTOM TIME TYPE OF DIVE | DEPTH OF DIVE | BOTTOM TIME
=53 ORY WET (133 WET (133
X X 300 teet| 1551 min. feet min, fect min,
TYPL Of | QUIPMENT TYPL OF FEQUIPMENT TYPE OF LQUIPMLNT
prie 0 i N ot JAAL oW JOTHLR [lbraie  [oice i 3 X o i
A '-=A :‘IIOIIIY fl:l‘l m" I.AI":O( o I'llA QIA glll\"‘u" g‘:tllj'l'f "A'ﬁllo' QI 2:"' 2::' ?“«:un :Tl|2‘ :;I|‘r I.A‘:::lo' ofuEn
HEL I [SCURA “CIRA MASK HELIBM |Scuea SCURA MASK HELILM | SCUBA 5CURA A5
AMBER
TYPE OF WORK . TYPE OF WORK TYPE OF WORK
MONE MILD MOOERATE HEAVY NONE MILD MODE RATE HEAVY NONE MILD MODERATE HEAVY
X

BREATHING MEDIUM

BREATHING MEDIUM

BREATHING MEDIUM

AR ]usuuu % OXYGEN % Exvczu OTHER (Specify)

85.p% He, 11.1% N2,| 3% 02

AIR [ HELIUM % OXYGEN % | OXYGEN [ OTHER (Specify)

ATR | HELIUM % OXYGEN % |OXYGEN | OTHER (Specify)

SOURCE OF BREATHING MEDIUM

SOURCE OF BREATHING MEDIUM

SOURCE ORr8REATHING MEDIUM

AIR BANNS | MEL IUM.OXYGEN GASOL INE OTHER
BANKS

COMPRESSOR
X

AIR BANKS] HEL 1UM-OXYGEN | GASOL INE OTHER
BANKS COMPRESSOR

AIR BANKS] HEL IUM-OXYGEN | GASOL INE OTHER
BANKS COMPRESSOR

DECOMPRESS ION SCHEDULE

DECOMPRESS ION SCHEDULE

DECOMPRESS ION SCHEDULE

STANDARDICUnrack USING| HE. DECOMPR.  TABLE USED ||STW©AM| Sunrace usING] WE. DECOMPR.  TABLE USED 57‘:"‘51 SURFACE USING| HE. DECOMPR.  TABLE USED
AIR | OXYGEN AIR | OXYGEN AIR | OXYGEN
TI p.p. MIN. .. MIN, r.P. MIN.
SnEatE”T [atacueo [To Fimsr ator | sUmFace > || SURFACE | REACHED |70 FiRsT STP | SURFACE - ||SURFACE || AEACHES |70 FiREY"SToP' | SURFACE
14 Nov [[4"Nov_See 19 Nov o oo
1830 hgsg [O9ONINM | 3996 vuin Frmn
If surface decompression used, time from If surface decompression used, time from If surface decompression used, time from
last water stop to st chamber stop. min. || last water stop to fst chamber stop. MiIN. || last water stop to fst chamber stop. MIN.
DEPTH WATER CHAMBER DEPTH WATER CHAMBER DEPTH WATER CHAMBER
OF STOPurnures oreatning | miwutes | enearning || OF STORnuTes Jorcatning | Mit o1Es | BREATHING ||OF STOR™WINGTES | BREATHING] WINGTES | GREATAING
(feet)] AT sTOP MEDIUM AT_STOP MEDIUM [ (feet)] AT STOP MED IUM AT STOP MED | UM (feet)| AT STOP MED LM AT STCP MEDIUM
210 ' 210 210
200 200 200
190 190 190
= —SEE-ADDENDIM— e =
170 170 170
160 160 160
150 ' 150 150
140 140 140
130 130 130
120 120 120
110 110 110
100 100 100
90 90 90
80 80 80
70 70 70
60 60 60
50 50 50
40 40 o 40
30 30 30
20 20 20
10 10 10 L

(over)

35

4
3
3

29420

55 q':a' S ‘.\.z.i’




T R A

SIGNS AND SYMPTONS BEFORE TREATMENT

D"EONSU — ANATOMICAL LOCATION ("u';_"If;f‘:':;:m
LOCALIZED PAIN 18 NOV 66 (1021 |left knee mild
RASH
MUSCULAR WEAKNESS
NUMBNESS

DIZZINESS WM

VISUAL DISTURBANCES
PARALYS IS

UNCONSC | OUSNESS e e e A A
. DYSPNEA (CHOKES) X WJKWWW/
NAUSEA OR VOMITING e

MUSCUL AR TWITCHING

" R R R A N A S R0 e et
RESTELS5HESS D R e SRR

CONVUL 5 1ONS
ACOUSTIC AURA
PARESTHES 1A
REMARKS : ' (other signs and symptoas before, during and following treataent)

|
] SEE ADDENDUM
|
e
L - t
= TREATMENT SCHEDULE RECURRENCE TREATMENT SCHEDULE
LEFYT SURFACE RELIEF TIME REACHED B0TTOM LEFT SURFACE CC RELIEF TIME REACHED (50TTOM
DATE TIME TIME DEPTH DATE TIME TIME DFPTH
SEE ADDEND
TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED
DATE TIME DATE TIME
SEE. ADDENDUM MIN,
- CHAMBER CHAMBER
pEggPOF : (Stops filled in only when treatment table 3 or 4 is DEE;SPOF (Stops filled in only whem treatment tahle 3 or 4 1s
' used or when other treatment tables are altered) used ¢ when other treatment tahles are altered)
FEET LBS MINUTES AT STOP BREATHING MEDILM FEET Les MINUTES AT STOP BREATHING MEDIUM
| 165 | 73.4 165 | 73.4
140 62.3 y 140 62.3
I 120 | s3.4 ( 120 | 53.4
i 100 | 44.5 I 100 | 44.5
* 80 35.6 L 80 35.6
60 | 26.7 N 60 | 26.7
50 22.3 . 50 22.3
) 40 | 17.8 40 | 17.8
30 | 13.4 U ' 30 | 13.4
20 8.9 20 8.9
10 4.5 10 4.5
TO SURFACE TO SURFACE
REMARKS: (Include sequence of events preceding the accident and subsequent result of treatment, noting any unusual contributing
factors « Use continustion sheet i, needed)
'Iv. -
SEE ADDENDUM
o / -«
' AT LL 774 g
DR,

iIC, USN

SIGNATURE OF MEDICAL DEPARTMENT REPRESENTATIVE

NAVHED 6!207 [ iIACl)
S -

AR 7. AN KL PETRL Se U o -

294y
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MULLEN was one of 4 divers making a saturation dive to 300 feet with
an excursion dive to 450 feet for one hour. The dive began at 14 NOV 66.
Decompression was carried out in 2 foot steps, spending 25 minutes at each
stop. The chamber atmosphere at 300 feet consisted of 3% Oxygen, 11.1%
Nitrogen, and 85.9% Helium. During decompression the oxygen level was
maintained at 0.3 atmospheres.

One of the other divers experienced a pain only bend at the 50 foot
level and MULLEN accompanied the recompression treatment back to 108',
Decompression from this level was at 20 MPF. At 90 feet, MULLEN reported
a tense sensation in the left knee and was treated with two 30 minute periods
of breathing 60-40 helium-oxygen mixture by mask while continuing decompression.
Subjectively, he reported slight improvement following these periods.
Decompression was continued to the surface without any change in his symptons.

IMPRESSION: Possible mild decompression sickness.
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'REPORT OF DECOMPRESSION SICKNESS AND ALL DIVING ACCIOENTS  opicimus - 10 susto, waseincron, o, ¢, "CO*TS 3TOO0L: mtD-gezo-s

llwto-llt_(ln. 2-%6) _ COPY — 10 CRP. DIVIAG UAIT, WAVAL GUN FACYORY, wasw, D. C.
(e sooniss or mreanee swnony G [INVY EXPERILE. AL DIVLG Uil RO A=
* VASHIIGTO:! (WY YARD, VASHIIGTON, D. Co 20390 WI‘)%
RARE OF PATIERY (Sw-wome firsl) 10ERTIFICATION NUMDER
nOLDSY, Gere Doyce, 14°1(DV) 253 37 35
“aot [acioutferonT]3uiLe Crecr oner DIVING QUALIFICATIONS (Check one)
a0ty meo.Ingavy] oZese| mase ¢ i sa. | o.s. e vor L) [TH Sty {oTmge)
36 (185 | 72 X X
° s, \8S. (L1

RECORD OF ALL DIVES MADE DURING THE TWELVE HOURS PRECEDING THE ACCIDENT
{if more than three dives were made, ~ecord additional under "RENARKS® om reverse.)

. FIRST DIVE SECOND DIVE THIRD DIVF
TYPE OF DVE |DEPTH OF OIVE | BGTTOM TiMe | TYPE OF DIVE | DEPTH OF DIVE | BOTTOM TIME [ TYPE OF DIVE | DEPTH OF DIVE| BOTTOM TIME
we oRy v /annel 20851 s 2 et Ry ver orv
X X 300 /‘ “:9“ ot feet min. teat min,
TYPE OF EQUIPMENT TYPE OF EQUIPMENY TYPE OF EQU!IPMENT
oter ote? oren cL0se0 | swaLtow] otuew § ocer | oter | oren €L0sSE0 | suaLLow | Oveem [t ocer | ocer | oren €LOSEd | SwatiLow| onem
StA StA CINCUIT | CIRCUIT | waTER SEA SEA CIRCULT | CIRCUIT | WATER SEA | SEA cIRCUIT | CIRCUIT | wATER
WELIUM] SCuua | Scush sk CHATER | nevium] scue scusa nas« HELIUM| SCUBA SCuUBA uaSK
TYPE OF WORK . TYPE OF WORK TYPE OF WORK
a0nt e MODERATE ngavy nONE "L WOGERATE HEAVY (113 "o WODERATE nEavy
X .
BREATHING MEDIUM BREATHING MEDIUM BREATHING MEDIUM
AR WELIUN § DXvGEN B 1 OXVGER LO"!. {Ipect ZI AR HELIUM § oxYGER S| OXYGER OTHER ll,lc‘fyl (Y13 KELIUN § oavGER § OXYGER OTHER (Specify)
LR ADDE: oL
SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM
AR sangkS | mevium-0svGER | GASOLINE T omer AR BARKS| NELIUM=OKYGEN | GASOLINE 1”"" AlRDARKS| MELIUM-OZXYGER | GASOLINE oOTHER
[ T1IHY COnPRESSOR [ F1183 ComrPRESSOR [ T11§3 CoNPRESSOR
p¢
DFt.OMPRESSION SCHEDULE DECOMPRESSION SCHEOULE DECOMPRESSION SCHEDULE
STARDARD | giprace using] WE. OCcomPR.  Tasie useo [JSTARDARDIsumFace usinG [ ME. DECOMPR.  TADLE uSED  [STARDARD|syppack uSIeG | ME. DECONPR.  TABLE USED
° alr o:vcnj AR | oxveen Al | OXTGEN
T ADDCIDIT
SEE APDTITYT e.r. wie, r.e, e, r.e. wa,
TINE LEFT | Tim RATE NF ASCERT| TiNE TINE LEFT] RATE OF AS: TINE LEFT] T( ¢
OUI%I:E thguu TO FIRSY STOP | REACHED s“uc{ :::gutn u: rusilsg::' :::EN(D s.','-'f.‘c‘t l[:((:ll(ﬂ :375-:;1‘%5:' :;:E"g
pOTTON SURFACE 0TTON SURFACE pOTTON suRfFact
&I FaR
SI:I: ADDEL-:lbhl FH/MIN I Finin FT/min
11 surface deconprassion used, tise fros 11 serface decmpression wsed, tine fros 1f surface deconpression wsed, tise from
lest sater stop to lat charder stoh. win, | 1ast wmter stop to 19t chasder stop. nin | 1ot watcr 260 to 138 chomder stod. i,
DEPTR WATER CHAMBER DEPTH WATER CHAMBER DEPT) WATER CHAMBER
OF STO TWinc | minutes | sneatninc | OF STOP—wrautes Jorcatning 0F STO =
Trantt | metives | Mcoronc ] ar"sror | “Ncorun | iseees] at'stor | weorun ] arsror | “corum B iseclt)]| i vros | Mncoron” | M sres | Mhioron”
7
210 210 (\l / 21p
200 | SEE ADREMDILE 200 \/ 204 1\ s
190 190 A7~ | 190X T
= 3 ———
170 170 | 170 s
. 160 160 sto 2. A0 160 TEPEPI =Y ====
: 150 ' 150 150 o
140 140 D NG| JEReBe - AP O-f====
130 130 — A" 130
120 120 vb STDT F,_}__ﬁ__ 190 d-w——- [TE0I ===
110 110 110
100 100 100
90 90 90
80 80 80
70 70 70
80 60 60
%0 50 50
o T —
30 30 30
20 1 20 20
10 10 10
»
Y . SR (orer)




SIGNS AND SYNPTONS BEFORE TREATMENT

ONSET INTENSITY
oarg Ting ANATOMICAL LOCATION (miLe, m00., SEvire)

°°Cm1i° PAIN__ |17 1OV 60 521043330 DOTH! KIELS TXDERATE
RASH
MUSCULAR WEAKNESS

NUMBNESS
DIZZINESS \
VISUAL DISTURBANCES
PARALYSIS

UNCONSC IOUSNESS RN \WWWWzW
DYSPNEA (CHOKES) &m‘%}k\ R R R IR

. NAUSEA OR VOMITING
MUSCULAR TWITCHING

RESTLESSNISS
CONVULS10XS
ACOUSTIC AURA T
PARESTHESIA . T
REMARKS: (lother signs end synptéms before, during end followsng trestment)~.. SN AN
SEE ADDE!DUM
=S
TREATMEKY SCHEDULE RECURRENCE TREATMENT SCHEDULE
. LEFY SURFACE RELIEF TINE REACHED BOTTOM LEFT SURFACE RELIEF TIMFE REACMED BOTTOM
&u Ting [n ] oEPTY oair TINg Ting oEPth
SEE ADREIDUN |
TiNE TN ROTTOM REACHED SURFAZE TREATMERT TABL. USED TIME ON BOYTOM REACHED SURFACE TREATMEN  TABLE USED
[13T3 Teng DATE Yimg
", wiw,
0EPTH OF [St08 ftlled in only g‘:fu(?'fﬁ"“ tadle 3 or v 33 DEPTH OF (Stops fslled in onlcy:N-.Ah:‘qegrRanuu table 3 or & a3
510P wsed OF when OtAsr t-ecisent talles are altered) STOF used or when othee treafeent tadles ave altered/
FIET | tes NINUTES AT STOP HREATAING MEDIUM Feet | owns MINUTES AT STOP BREATHING MEDIUM
189 73.4 169 | 73.4
140 | 62.3| SEC ADDEiDUI : 140 | 62.3
120 53.4 120 | 53.4
iC0 4.5 100 | 44.5
80 | 35.6 80 | 35.6 ¢
: 60 | 26.7 B e 60 | 26.7
50 2.3 50 | 22.3
__40 | 17.8 i 40 | 17.8
30 13.4 t . 30 13.4
20 [ 8.9 B 20 | 8.9
10 4.5 10 4.5
T0 SURFACE ) T0 SURFACE

REMARKS: (Include tequence of events precediny the sccudent and subscquent result of treatment, motiny any wautwal contributing
fectors - lse continwation sheet 1f needed)

e Gl
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DOLALDSO! wias one of four divers ncling a scturation dive to 3000
vith an excursion dive to 450! for 1 hous, The dive bhegan on 14 lloverber
1966, Dacorpression was carried out in 2 foot steps, snonding 25 mirutes
at each stope The chamber aimosphere ot 2009 consisted of 3,00 oxynen,
11,5 nitvogen, and 85,97 heliua, Miring the decorpression the oxyren
level vas rainteined at 0.3 ainosphere, Zlic nressure being maintained, as
necded, with 1005 helium, CO2 was not allowed <o excead 050, The gas
mixture for the 450 excursion was O oxyuenfo%S Leliunm,

The pre=-dive physical examinction was unionarkable, DGIALDSCI had
been trcated for left kree pain during a dive to 400 feet for 1 hour on
6 October, and for right knee pain during a dive to 420 feet for l/Q hour
on 11 Octohier, On 25 October he rade a 100 foot saturation dive, with a
200 excursion, without incident,

At 522022330 from the start of deconnresiion, at 50%, DOIJALDSON

~reported nodexate pain behind the natellae of hoth knees, The pain
-had bequn minimally at 54%, and hao increased in intensity after the

Ry

- prograssion to 52' and to O0'. Physical exanination by REIDY, maiv),

a nenber of the 4=nan tean; uader the direction of the medical officer,
was unremarizable. Decompression was begun, with the patient hreathing
¥s 0o, 005 1o by maske AL 6O' tho nain was slighily decreasead, At

70t the retro=patellar pain was nearly cone, but he becan having pein

“ in the right calf and right popliteal {ossae The patellar pain
- disappearcd at 80%, but the right call pain increased in intensity

and extended down the leq, DNe=exanination at 00%, again undcxr the
diract supervision of the attending ii,D., revealed clight wealiness of
the right lege The pain was increased by neclk flexion, Sensation was
intact, deep tendon reflexes caual irilatexally, plantar responscs noxrnial,
and the femoral and pedal pulses were intact and cqual bilaterally. The

~ pain incveased transitorily as the recoumression was continued to 90,

vwith tiie addition of soim pailn in the xight gvoin,

The transition to 100' was not accomnanied by additional pain. At
this depth the pain became intexmitient, primarily involving the xight
calf, popliteal fossa, and groin arcas, le-cxamination vias normal coxcept
for nininal wealness of the right leg. (The apparent wealiness nay have

_been due to pain). lle spent two 30 ninute periods hreathing S05/205 1leOn

by maslk, with 10 ninute intervals brcathing chamber atmosphere, At th
end of this time the pain was present in the right lmee and occasionally
in the lelit knea, The physical exanmination was nexnnl, and he had only

. mininmal subjecciive knee weakness oiter doing 5 deep knee bends, e then

ot

spont twwo 30 minute periods hreathing 60 He/40i Op by mas!t, with 10
ninute intervals breathing chamber atmosphere, Very slight pain and
stifiness were prasent in the right lnee at the_end of this time, and

_occasional slight pain in the 1.7% kneo,
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It was Jdecided te proceed to 110! to achieve more nearly complete
reliefs The paln increased in intensity as the pressure was increasod,
houever, with pain returning in tie right ¢roin, The rccompression vias
stonped at 106Y hecause of the pain, Physical exanination revealed ne
nouroloqicnl det 1c1t. tor 30 minutes Lroauing chaer atrosphoxe,
he was put on G hcliun, 4005 oxygen Ly nask for two 20 minute periods,
with an interval poeriod of 30 minutes off the mask, There was no pain
at the end of this time. The pressure was increased to 103' as a paine
provocative tests Since the increased pressure did not result in pain
this time, the decompression was restarted from 108Y, snending 40
ninutes at each 2' siep,

At 30" DONALDSCH reported very slight pain in the right knee and
occasional ¢ u..chi*)g of the left hip, The sympton' disannecared during
the course of two 32 minute period" breathing 504 heliun, 5C5 oxyqene
Subsequently mild vacue right lnee Puln recurred with each depth change,
and disappeared during the 40 minute ston, At ecach stop he snent 20
minutes breathing chamber atrosphere and 20 nminutes breathing .)0/50 HeOo
by mask and was not recorpressed, (Sco 2nd treatment schedule),

From 30' to 12' he experienced no pain, At the end of the 12' stop
he reported pain in the left leg below the knee, .llis three team mates
viere loclied into the igloo portion of tbo chamber corplex to finish their
decomprassion on the criginal schedule of 25 ..1ir‘uce..}2 foot ston, A
fresh tender was locked in to join DOUALDSOI who then was put on 10055 Og
and recompressed to 30, The chanber atmosnhere was switched to air,

The recompression was slow becavse the pain 1.11‘ ted o the richt lree

and groin, and increased with the increascd pressure, (Sce 3rd treatment
schedulc)s One of the medical officcrs 1 f‘"ﬂd in at 3()' and a thorough -
physical examinaticn wes unremaxlablee Th*ny pinutes a.""'or the pain was .
gone corpletely the decompression was continued as pox the 3rd treatment
schadule, and the suricce was reached without furt ther incident,

Thoxe wore no post=diva sequellac, Physical oxamination, routine
loboratory values, and rultiple x=rays of Lolh knees were all normal,

DONALDSQIIYs xepeated susceptibility tc decompression sickness it
the sane anatomical location during deep dives has led tothis '
disqualification from the lian=in-the-Sea pzograni. This does not
necessarily mean, houever, that he can not participate ir standord

. Navy diving, The decompression schedules ceatinue to undergo evaluation |

at tha Dxperimental Dlving Unit, q @ ,\%_
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1st TREATTENN

THSPIRED GAS

Chanbor atmosphexe

80/20 1o/
" " ]
" " "
" ”" L]
L] ”" "

1

Chanber atmosphero
80/20 lieOp
Chanbexr
60/40 1icOp
Chanbezr
60/40 1icOp
Charer
Chanbex
80/40 HeOo
Chambex
60/40 1lc0p
Chamber
Chambax

RE~START DECGLPRESSION
2nd TREATILLHT SCLIDULE

50/50 1leCy
Chamher

50/50 HeOp -

Chanmber

50/50 leOy -

~ Chamber

50,/50 lieOp
Chanber
50/50 1le0s
Chamber
50/50 !ieOp

Chamber

TIIE

(Reported pain)
27 minutes
3 ninutes
2 minutes
7 ninutes
30 minutes
10 mirutes

30 minutes

- 10 minutes

30 minutes
ninutes
ninutes
rinutes

ninutes

o0 minutes

10

30

10

22

3G minutes
0

30 minutes
12

30 minuteg
10 sinutes
30 minutes
20 minutes
29 minutes
20 minutes
20 mirutes
20 minutes
20 minutes
20 minutes
20 minutes

20 minutes

at caclhi stop.

ilo pain = procended with 2 fooh deconpression stons, spending 20 minutes on
- 50/50 1002 and 20 ninutes on Chamd2




0 3rd TRZATI 10 SCHEDULE ' : _

iid, -

P IIGPINED GAS T I

. Y I o . .
300 X Co 20 nlales
FARS 31 pituees : e
10055 Oa : 20 i ulcs ?;
L) .

. 10757 Ca 3¢ ainules
Pain gone
F15 by 30 ninvtes ‘
00 Ll Oy 2) siiries including 20 ninutes travel time,
' hiz 2 2) ninvios

100 10088 T 30 nmiuutes including 20 ninutes travel tirmo.

. () 2 gyt
MNMr 22 nisaies
r.‘ ~, -. 5y e, - .
8. . ]-Q!v-, 0‘3 . f) Frh et 4 o 1 o °
; D o

oY ’ Mr ' .30 minutes

- - P 5 - D
X T Cy 30 ninutes

‘ AL Mz - 3N ninaies
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COPY = 10 (3P, OIVING URIT, RAVAL GUN FACTORY, waSH.

e-[ 20D ADDBESS OF REPORTING STATION U.S. ”AW EXPERI“E:IAL DIVII.(; UA]Il

T R R T

UASHLIGTO] iIAVY _YARD, VIASIITIGTO:!, D, Cs 20390

0003492 2

REPORY OF DECOMPRESSION SICKNESS AND ALL DIVING ACCIDENTS o4 ciaar - 1o punco. wasuiacron. ». c.

oarg

REPORTS 3TNHROL: WED-¢v20-1
0. €.

14 DEC 1966

NAME OF PATIENT (Su-mees first) 1OERTIFICATION mUNOCR
. £
STU3LS, Joe Pete  SFii2 (V) 965 52 77
AGE |WEIGHT HEIGHTIBUILD (Check cne) DIVING QUALIFICATIONS (Chechk one)
£C.|ntavvjoocs HERY SM. . S ] or 0o ws Sty 1
29 216 70}:_ RO MEC.|nCAVY]OOESE| Na i/c o v 2/¢ v '] {otwga)
oS, Les. a8, X X
R RECORD OF ALL DIVES MADE DURING THE TWELVE HOURS PRECEDING THE ACCIDENT
(If more than tAree dives were made, record additional under “RENARKS® on reverse./)
FIRST DIVE SECOND OIVE THIRD DIVF
YYPE OF DIVE | DEPTH OF OIVE | BOTTOM TIME | TYPE OF CIVE | DEPTH GF DIVE | BOTTOM TIME | TYPE OF DIVE | OEPTH OF D1VE | BOTTOM TIME
wi o Jer hi50v 600t P7:31ss1Sf [ N ERE
faet P > = fest min feet -in..
TYPE OF EQUIPNENT TYPE OF EQUIPMENT TYPE OF EQUIPMENT
otee oeEr orcn cLosco | swattow| ovmem § OLCP | OCEr | ortw cLoseo | swaitow | oTage f occr | oeer | orew CLoSE0 | suatLow] DTHER
sta SER CIecysT | CimcunT | waten SEA St CIRCUIT | CIRCUIT | wATER sta sta CInCuIT | CimcuiT | watem
MELIUN ] SCUBA SCUdA nasx ngLIun | SCuea Scuos HASK NELIUM] SCUBA scura nsk
SEE ADDL:DUi1
TYPE OF WORK TYPE OF WORK TYPE OF WORK
(1113 nLwo NODERATE NEAVY nost "o HODERATE neavy (1113 LITU) NODLRATE ngavy
X
BREATKING MEDIUM BREATHING MEDIUM BREATHING MEDIUM
AR WELIUM § oxvGEn $1 OXYGER | OTRER (Specify)] atf | WELIUK § ORvGEm S| OXYGEW | OTHER (Ipec(fy)] Atk | WELIUX § OXYGER § | OXYGEw | OTHER (Shecify)
SCE ADDE:D{l
) SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM
AR SARKS | nELIUW-ONYGER | GaSoLing oTHER AR ulul WELIUW-0RYCER | GasOLINE 'Mll!l AtR0anes] WILIUN-ORYGEN | GASOLINE omeR
danny CoRPR( 3300 [TTTH) conPacsson samis conpRESSOR
LD .OMPRESSION SCHEDULE DECOMPRESSION SCHEDULE OECOMPRESSION SCHEOULE
TASOARD | g peoc¢ ustoc| #E. Otcomer.  Tasrr useo Ji3° SURFACE vSING | KE. DECOMPR.  TASLE vSEO  [{STAWOARDIgympace uSinG | WE. OECOMPR.  TAOLL USLO
@ an | orvGEn AlR | oxvGEm aln | oxvgen
: ore T
_ SCE ADDEIDL na, v.e, nin. 0. wn,
E RATC OF A3CERT| TINL '
sonratt’ | atatweo | o Finsy sior | atacweo Snratt’T| Mhbweo | To'FiRsr'Sor | natueo sonface | maeneo | 10513568 | acacweo
s0TTON SURFACE BOTTON SURFACE #0TTON SURFACE
SCE ADDE[DUIl FT/MIN | /e FT/min
11 serfece decospression uied, tiee frou 1f surface deconpression wsed, ting frow If surfoce decosprassion used, tine fros
lost water stop to 13t chesdar stod. nin, [ test wmter stop to Izt chowdar stop. win.f| Jost water sC0p 30 13t cheader stop. s,
DEPTH WATER CHAMBER DEPTH WATER CHAMBER DEPTH WATER CHAMBER
F ST T OF STO —0F STO
A I R P Rl et I A el IR 2 ot I el R e
210 210 0~\} / N, 210
200 A0 -\ ; ’/fOO
i *Yoot==n= JOIC-Z]-_N_"HO__;-_ {7190
o P [ 1§
180 | SEE| ADDE:pUI 180 | V7,1 - 180 |+
. 170 70—t Ul MNEDEPT. 170
160 L 160 160
150 T BoY-----+ AST FNG-——_l _ APQJ_150
. 140 N TN 119
130 PGy B e SK} e[ YEOMAZ] 130
120 120 120 L)
110 110 1.5.pele 19664 140
LEZAS A
100 100 SR 100
90 90 90
80 80 80
70 70 70
60 60 60
50 50 50
o . ;
30 30 30
20 20 20
10 A 10 10
M0 PRPO 4pren)
3




SIGNS AND SYMPTONS BEFORE TREATMENT

ONSET INTENSITY
e o ANATOMICAL LOCATION (niee, »00.. SEviRe)
29 IOV 1946 RNIGQIT KICE T LD=[ICOERATE

Qacmzzo PAIN
ASH

MUSCULAR WEAKNESS

NUMBNESS

DIZZINESS

VISUAL DISTURBANCES)

PARALYSIS

UNCONSC IOUSNESS

XX ) ¢ SOOOTCK XX

SO a%a

o

OYSPNEA (CHOXES)

>

NAUSEA CR VOMITING

R R BRI
N R AR AR,

K

MUSCULAR TWITCHING

RESTLESSNCSS

CONVULSIONS

ACOUSTIC AURA

.

'S

PARESTHESIA

REMARKS: (other signs ond symptems u!or‘c‘.:dl_nn‘-(

-

ond follewing treatment) 'y "~
2 . e S

P ]
g ree
" o.

1!

i~

TREATMENT SCHEDULE RECURRENCE TREATMENT SCHEOULE
LEFT SURFACE RELVEF TIME REACHED BOTTOM LEFT SURFACE RELIEF TIME REACHED BOTTOM
o\rl‘. Ting Tine 1241 ] DATE Ting Ting [J340] :
SEE ADDHIDU
TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED TIME ON BOTTOM REACHED SURFACE | TREATMEN TABLE USED
DATE Tine DATE Temg
nin, wiw, | .
DEPTH OF (Stops filled in only g::“tgctﬁnul tadle 3 or ¥ s DEFTH OF (Stops felled in me".ﬁ‘.‘aammm tadle 3 or & o3
STOP used or when other treatesnt tahles ave altered) SToP used or when other freatsent tadles ace altered)

FEET L8s MINUTES AT STOP HREATHING MEDIUM FEE? LRS | MINUTES AT STOP BREATHING MEDIUM
165 73.4 165 | 73.4
140 ] 62.3 140 | 62.3 _
120 53.4 120 | 53.4
100 4.5 100 | 44.5

80 | 35.6 80 | 35.6 i

60 26.7 60 | 26.7

50 22.3 50 | 22.3

¢ | 17.8 40 [ 17.8

30 13.4 ' 30 | 13.4

20 8.9 20 8.9

10 4.5 10 4.5
TO SURFACE T0 SURFACE

REMARKS:

-factors ~ Use contanvetion sheet 1f needed)

{Include sequence of events precedsny the accrdent ond subdsequent result of treatment, notiny uny wawvswal contridutangy

/

N
Chy

C Y

C. ¥, RUDENSTEIN, LT, IC, USIR

SIGRATURE OF M{DICAL OLPARTM(RT R{PRES(NIATIVE
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. _ NOT REPRODUCIBLE
Q ADDE: DU

STUDIS was one of 4 divers making a simulated saturation dive to 4507,
with an excursion to GOO* for 1 hour, The dive wac carried out in a wet-
_dry chanmber complex at the Experinental Diving Unit, The chamber atmosphere
. vias maintcined at 0,3 ATA of oxycen, Pressurization was accomplished and
maintained with 100 helium, The planned decompression schedule consisted
of a 25 ninute stop at cach 2 foot decrerent.

At 1249, after 673353800 of cecompression, STUDDS reported noderate
riqght knoe poine The pain had been present since about 150', and had not
increased as the depth was decreased, Physical exanination by Dr, Raymond
(one of the four divers) was nomal. lle was treated with O0f 'lmlium/gf-ﬁ
oxygen by mask for 20 ninutes, and then with 327 lled for %wo 30 ninute
periods, Intervening were 10 minute periods breathing chanber atnosphera.
The pain was not relicved cormletely, so the chanbor wias pressurized to
165* wvhiere he was treated with five 30 rinute periods breathing 25 lieOo,

Y These periods were alternated with 30 ninute periods bhreathing chambor

] o . .
Vo v atmosphere, Pain reliof was compleic after tho 3rd period. Thirty
\ '\";-n\“ minute after the last poriod on 327 lleCy the decompression was re=started
/7" at the original rate. it
Ry

At 20%, after 1052342250 of deconmpression, STUBDS again reported
right knee pain, il (DV) REDDY was locked in, and he and STUBDS wore
_ isolated from the 3 other divers vho continued their ascent to the
Q surface, STUBDS and REZDY were recompressed slowly on air, with STUBDS
: breathing 10G/i oxygen, Complete relief wis obtained at 32Y, but
" .- reprossurizatlion was continued to G0*, Afier 25 minutes or oxycen he
" reported right calf pain, There were no significant nhysiczl findings.

lie then spent 10 nminutes on air, 20 minutes on Op, 10 mirnutes on air,

- and 20 minutes on Op, After another 10 ninutes on air the ascent was
restarted at 1 FPIl with STURDS breathing 10055 Co, .The pain recurred
at 40', lic was re=nressurized to 9O with slight relief, A blood
‘pressure cuff was placed around the affccted calf and inflated, At -
80 nm.llge the pain was markedly decreased, At 100 nmllig, the pain
increased again, The cuff was released, and the pain vanished, never
to return again, The ascent was reswed at 25 min,/2' decrement up to
30%, then 40 minutes/2' decrement to the surface, The posi=dive
physical examination was normal,

* Impression « decompression siclness,

This developrental decorpression schedule is boing ravised in hopas
of avoiding further decompression probleiis,

CoVJe NUBLIISTEX!
LT, IC, USD
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REPORT OF DEGOMPRESSION SICKNESS AND ALL DIVING ACCIDENTS RLPORTS STHOOL: WEB-gnre-1

ORICIRAL - TO MUNED, waswinglos, 0. C.

Ilp\b-lu o€V, 2-%¢) COPY - TO €xP. DIVING UNITY, mAVAL GUR FACTORY, waASH,, O. C.
0. AQAAL3S OF BLPORTING STATION DATC

o aont L Avin~y Undd, Washinoton dnwvy Yari, '"azhinvten. D.C. 2-16-68
sang 07 PATICRT (Su-mese farst) 10EnTIFICATION AUMBER

gL tHened Ceon 93 €1 M

AGE WEIGNHT NEIGHT]BUlLD (Check one) DIVING QUALIFICATIONS (Chech onme)

29 1‘,, .,l 900y NED.|nCAvVY| OBESE] masT ] 1/¢ SAL. | 0.8, tlc uor €09 s sSw [CILTU)

vl R S X X | aranAn

RECORD OF ALL DIVES MADE DURING THE TWELVE HOURS PRECEDING THE ACCIOENT

{If more than three dives were made, record oddstional under "RENARES® on reverse.)

FIRST DIVE SECOND DIVE THIRD DIVF
TYPE OF DIVE | OEPTH OF DIVE | BOTTOM TIME TYPE OF DIVE | DEPTH OF DtvE | BOTTOM TIME I TYPE OF DtVE | DEPTH OF DIVE] BOTTOM TIME
e [T wer oar wET ooy
X feet ain, Toet min, feet min,
TYPE OF EQU1IPMENT TYPE OF EQUIPMENT TYPE OF EQUIPMENT
ner oer | orn closeo | swacrow| orwee Jocer | ocer | oren c103c0 | suaviow | oruen J oeer | oeer | oren cLoseo | swatiow| otmen
A $CA CIRCULT [ CINCUIT | waTEN Sta Sta CIRCUIT | CImCUIT | waTER SEa SEA CIRCUIT | CIRCUIT | waATER
nevivn| scusa | scusa mast | rgqea ngLiun| Scusa scuba | masx nELiun] scuss scusa | wase
VI
TYPE OF WORK TYPE OF WORK TYPE OF WORK
sent no %ODERATE weavy wong o /muu: wipvy "ot niLo HODERATE wEAvY
E I Y il
BREATHING MEDIUM o afrekiping weorom 7/ /[ / ereaTHING uEDIUM ¥
A wELiwm 8 oxvers 81 oxvcen | omnee (Snecésy/] arn | mAVuk s pesden 3| oxveen . mm}; ) bAc iun 8 oxveen 8 | oxvgen | otwem (Specify)
, 5 o o 113 (ol s =g 1 .
9> » LATY CIif PRNIES IR Y /
SOURCE OF BREATHING MEDIUM e JOURCETDY BREATHING WETON RCE OF BREATHING MEDIUM
AT8 0ANNS | WELIUN-ORYGER | GASOLINE omien s bl SnTuEs e [FEasoam < ovaew i 20 (OA0XYGER | GASOLINE oTHER
[ TTTH] v conPRESSOR sanks o ComPrESSOR NS COMPRESSOR
- g ASPES apo-L (.
DFCOMPRESSION SCHEDULE DECOMPRESSION SCHEDULE ™ T DECOMPRESSION SCHEOULE
A0 | qoprace USING] WE. DECGMPR.  TABLE USED """"z SURFACE uSIng | nE. i:conn. TABLE USED  NSTANDARD)<ypf 4 InG | WE. DECONPR.  TABLE USLD
aim | oavein —-—---'_S&W'a EO Lz LT T
SALIRATION na. r.e. n. r.e. nin.
TINg LEFT | TimE RATE OF ASCERT| TIME TIME LEFT| Ting RATC OF ASCEWT | TIME TIME LEFT | TINE RATE OF ASCENT) TINE
SURFACE REACHED | TO FIRST STOP | REACWED SURFACE | REACWED | TO FIRST STOP | REACWED SURFACE | REACNED | TO FIRST STOP | REACHED
o652 qu':M’l ﬁy"r 0TT0N SuRFaCE 80TTON SURFACE
il LR
20 J-rPa g, fimin | Pely 6 | FT/utn F/uin
1f serfece deconpression used, tise froc 17 serfece ticonpression used, tine fros 11 surfece decospression wsed, tine from
lest amter stop to 13t chesder stod. uin, § o3t sater stop ¢o 13t chomder stof. win fi lost water stop to 13t chembder stod. ne,
DEPTH WATER CHAMBER DEPTH | WATER CHAMBER DEPTH WATER CHAMSER
OF STOP[ wiawtcs Teacamnisc] winuies | ancatninc §OF STOF wiwurcs Toncatwinc| wisures [ancavning §OF STOFSTavtes Tewcatninc T wisvies T acatnine
[fged)] | AT sSTOP WED UM At sTv‘or NEDI UM (feet)] av stor MEDIUN AT STOP MEDI UM (feet)] ar stor MEDIUM | AT STOP WEDIUM
0 53¢ | COTOTY T V0L 210 210
dux | FROTIC7D T 200 200
q90 | CUPT:| OF S TGS 190 190
80 | AT 19 ~i=/1: 180 180 | -
B RA 170 170
160 160 160
{ag 150 150
(40 140 140
430 130 130
g 120 120 !
_;’fiq 110 ) 110
100 100 100
90% 90 90
0.7 80 80
1702 ) 70 70
80, 60 60
5 50 50
O: m . 0
30+ 30 30
0 20 20
10 10 10
A

MO-PaPO i (A!f')




~ PARALYSIS

. NAUSEA OR VOMITING

4
1

- o L o T T
SIGNS AND SYMPTONS BEFORE TREATMENT
ONSET INTENSITY
oarg Tne ANATEMICKLIROCATION (w110, %00., SEvIRE)

C"uzeo PAIN |MDENEEEN RO EUENTIRIITON Jart HILD

nevoN

MUSCULAR WEAKNESS

NUMBNESS

DIZZINESS A

VISUAL DISTURBANCES|

UNCONSCIOUSNESS

OYSPNEA {CHOKES)

MUSCULAR TWITCHING
RESTLESSNCSS

CONVULSIONS

ACOUSTIC AURA

P RESTHESIA

REMARKS: (fother signs and symptoms before, dursng and followsng treatment)

PT noted stiffqesa n)i~ht nain RT knee at 1'7f‘ roliaved an 1 YR STOP at 150, raturned
at 110, religval 2t 199 (% 1R ztod). slirnv Zonsation

returned at 75', Lucrersel In fntenglite o 77 whare st romortad,

no other asirne «n gpiptosz conll be atleites at that ti=s or at 1any othar

point in the mmat.ent.

NOT REPRODUCIBLE

TREATWENT SCHEDULE . RECURRENCE TREATMENT SCHEDULE
LEFY SURFACE RELIEF TIME REACHED BOTTOM LEFY SURFACE RELILF TIME REACHED BOTTOM
@ ' TINg TimE OEPTH (Y313 TINg TIME oLeTn
.0 ATIDACAED Froriny ron :
TIME ON BOTYOM REACHED SURFACE TREATMENT TABLE USED TIME ON BOVTOM REACHED SURFACE TREATMEN TABLE USED
DATE TiNE DATE Ting
TPEATIENT e 0 M
DEPTH OF (Stops filled in only 3’15"1953-“! tadble 3 or ¥ i3 DEPTH OF (Stops frlled én aqlsﬂ.ﬁ?aegﬁunu tadle 3 or v s
storp used or when other treatesat tables ave oltered) STOP used or when other treataent tadles ave altered)
FEEY L8s MINUTES AT STOP HREATHING 'MEDI UM FEET Las MINUTES AT STOP BREATHING MEDIUM
165 73.4 oo 165 | 73.4
140 | 62.3 140 | 62.3
120 53.4 120 | 53.4
100 44.5 100 | 44.5
80 | 35.6 80 | 35.6 “
. 60 26.7 60 | 26.7 .
50 | 22.3 50 | 22.3
; 0 |17.8 ' 40 | 17.8
p . -__ 30 ] 13.4 30 | 13.4
20 8.9 20 8.9
10 4.5 10 4. ".L
T0 SURFACE 10 SURFACE |

REMARKS: (Include sequence of events precediny the accsdent and subzequent result of treatment, ncting uny wautwal contriduteag
factors - Yse continvetion sheet sf needed)

SEE ATTACHED SHEET
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Prior to this dive the patient, Houle cives a history cf infumwy
to the involved axtremity. occurrin< in 1 motoreycle accident approximately
one year aro, causine severe contusions and abrasions in tie general area
of the present symptoms. In addition, he has had two nrevious cases of
the denis, both within the Mt thrze months while workin~ with the ADS IV
Projact i{n Envland. These hends manifasted the same sywntoms as those in
tha prasant case, ‘

The dive was a 600 foot saturation rua. dascent in W:3% 44 hours
on the hatton durin+ which the M-rk VIII sami-cleased scuba rips were
swintastad in the woetpot. Ho aveursion vas attopted,

Ascent beran at A rate of 2 nimutes a faot to 570 where the rate
of ascert was chanrad to 15 wninutes per foot. This rate was held constant
excent “or stop3 of four hours Auration at 450', 399'. 150' and 100°'.
Conatant .3ATH 0, + Hy was maintained.

In re*rospact, aceerdinz to his own lor, the first cirns had appearecd
at 179: with a mild pain in the vi~ht knee which cleared at the 150' stop.

It returnod at 110 btut was hetter after the Four hour hold nt 100 andwquq“.

at 96'. At 385' the sensation returmed. involvin~ the rizht knee and hip,

rradually increasinz in intensity =ntil. on proupting by fallow Afver it
was reported at 77' after 140: 15:00 hours decompression. (All times will
refer to lor times, inlicating in this case time after leavine bottom).

Treatnont was berun accordine to the protocol devised for treatment
of cases occuring in saturation dives:

(Latters refer to enclosed gérph)

A. 140:15  Pain in right knea and hip reported, no further- aigns
or symptoms eclicited. ke

"B. 140:47  Durina reconpres sion toward depth of relmef Houle placed

on He-32%92 mix by mask.’
1n1:32 0%f Hask : . ' ‘
C. 141:32 Dapth of Relief'lls feet. No pain, no loss of strength or.

_sensation ' . R

. 142:03 O Mask He-32802 . 7 R Tty
142:22 - Or Mask Me-k0%02 Lo REPROD“C‘B‘_'E
12:37 | Off Mask NOT

in2:53 . On Mask (uot)

113:24 Off Mac
D. 143:38  On Mask (40%). Bezan Ascent to 90 feet according to
~ . trcatmant protocol, at rate of 1fpm. .
E. 14%:03 Reached 90' chanred rate of ascent to 20 in/ft.

1ui:08 off Magsk

CF. 161:01 Houle reports onset of mild ache madial asnect of risht

knee and rizht anterior thich, occurred after reachinn 39,
Arain no other siqns or symptoms. - :

161:09 Or. 69-40 mix by mask

161:39 0F£ Mask '

181:43 Other divers separated, tender sent fron «nvface to join
floula in chamber, chamber taken down one foot to make seal




T TN e o ey u

> b . AT AR

p ’ on hatch. : :
.Gs  161:51 Reran descent toward sixty feet at 1 fpm. No chance in
symntoms. Pain was almost completely relieved at 50'
H. 162.38 Further improvement on reachins sixty feet. Ie~an cycles
of twenty minutes 100% 02 by mask.
162:52 Off Mask
163:01 On Mask during this period all symptoms had cleared.
163: 77 OET Mask

163:27 On Mask .
163:57 Off Mask
I. 1€2:59 Ascant to 50 feet st 1 Fpn. Mo svmptoms.

K. 166:50 Ascant to the surface at the rate of 20 minutes/foot, (actual
travel 2ft at 1 fpma. then 33 minute holds). Each hour A
twenty minutes of 02 administervad by mask.

N. 180:32 Surface

_ Thane were no residuil symptoms, x-ray of the involved extrenity was
nazative. The four other dfivers never manifested any siins or symptoms
of dacompression sickness.
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REPORT OF DECOMPRES.ION SICKNESS AND ALL DIVING ACCIDENTS EET Tariaate | e SA el
WamMED 6820/ 1 (PEV. 3-67) ‘c)ou:el:A:A;vm:.;:?'o“'i':é“&rz?:: PAHINGTON tavy YARD, WASHINGTON, D. 2.
< NLO10%. 2131650 COPY = NAVAL SUB. MID. CENTER, NAVAL 5Uf. RAF NEW LONHON. GROTGN, CONN.
WAVl AN ARDRI S OF SEFROKTISG STRTION RATE
S. Navy Bxperinental Diving Uait, Wosh, Navy Yard, Vacghington, D, C.| 28 Mar 1068
T OF FATIENT (Sername f1rst) GRADE/RATE TDENTIFICATION NO. TVPE OF OIVING ACCIOENT
CLARE, Dorck J. P0-CD1 |RN P/JX3S91556 |Bends
AGE |WEIGHT| HEIGHT | BUILD (Check one) DIVING QUALIFICATIONS (Check one)
7 ELNER] MED JHEAVY[ OBESE| MAST | 1/C | SAL. | D.s. | 2/¢ uoT €00 | uwS | STu | (OTHER)
33 | 170 (]
s, Les, INs. X X Royal Navy
RECORD OF ALL DIVES MADE DURING THE TWELVE HOURS PRECEDING THE ACCIDENT:
(1f more than three dives werc made, record additional under "REMARKS" on reverse.)
FIRST DIVE K SECOND DIVE THIRD DIVE
TYPE OF OIVE | DEPTH OF DIVE | BOTTOM TIME TYPE OF DIVE | DEPTH OF DIVE | BOTTC!M TIME TYPE OF DIVE | DEPTM OF DIVE | BOTTOM TIME
wET DRY wET ORY wET DRY
’ X 600 teet| Saturatipn fect min, fant min,
TYPE OF EQUiPMENT TYPE OF EQUIPMENT TYPE OF EQUIPMENT
N T L o Ll 1T T N M Yl LU e G 1 T
HEL1UM |SCUBA SCupA MASK HELIUM |SCUBA SCUBA MASK HEL1UM | SCUBA SCUBA MASK
an|
TYPE OF WORK TYPE OF WORK TYPE OF WORK
NONE MILO MODERATE HEAVY NONE MILD MODERATE HEAVY NONE MILD MODERATE HEAVY
X
BREATHING MED UM BREATHING MEDIUM BREATHING MEDIUM

AIR MELIUM % OXYGEN % |DXYGEN OTHER (Specify) |l AIR HELIUM % DXYGEN % | DXYGEN OTHER (Spectfy}{{aIr HELIUM % DXYGEN % { OXYGEN OTHER (Specify)

92,4 Ho, 6.0 N,[1.6 0

SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM
AtR BANKS :E‘k;lSN-DKVGEN g&igkéggon OTHER AIR BANKS] :ih;léﬂ-OXVGEN Egglﬁéggnn OTHER AIR BANKS :Eh;gM-DKVG[N gggkéggon DTHER
x 2
DECOMPRESS ION SCHEDULE " DECOMPRESSION SCHEDULE DECOMPRESS ION SCHEDULE
STANOARO| e ace USING | HE. DECOMPR.  TABLE USED [ISTANOARDIsyarace usinG| HE. OECOMPR.  TABLE useo {ISTANCARD| suppace usING| HE. OECOMPR.  TABLE UsED
0 AIR | DXYGEN ATR | OXYGEN AIR | OXYGEN
P.P. MIN, P.P. MIN, P.P. MiN,
TN - O ol Sl R U N LS B L R e o bR
BOTTOM 80TTOM BOTTOM
1542 114307 1 fpn 02:30
20 Moy femn | 30 Mar FT/MIN FT/MIN
If surface decompression used, time from If surface decompression used, time from If surface decompression used, time from
last vater stop to Ist chamber stop. min. || last water stop to ist chamber stop. MiIn.|| last uater stop to Ist chamber stop. MIN,
DEPTH WATER CHAMBER DEPTH WATER CHAMBER DEPTH WATER CHAMBER
OF STOFwiwoves Tereaning | minutes | sreatning || OF STOR Winutes [areatring | winutes [ereaTaing || OF STORiiNGTES [ BREATHING| MINGTES | BREATHTNG
Afcet)] AT svop MED UM AT sTOP | MEOIUM |l (feet)] AT STOP | MEDIUM AT STOP | MEDILM  [{(feet)]| AT sToP MEDIUM | AT STOP MED | UM
210 . 210 210
200 m‘) Sk 200 200
190 190 7/ 190
180 180 7N 180 [ |
170 170 Ley™ 777 170 | 1/
. 160 6o 010 Al o rtro bl pol de L
150 : 150 (- Y 150 |f
. 140 a0 §vn (AW ol tghty | biae
130 130 : 130 |1
120 120 §D T e i R A
110 110 110
100 100 RASIDIIS Sl Prlie Al R
90 90 90
80 80 80
70 70 70
60 60 60
50 50 50
40 40 40
O:m 30 30
20 20 20
10 10 | 10 —
- (over) Wi

52
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SIGNS AND SYMPTONS BEFORE TREAIMENT

D”EONSE ! == ANATOMICAL LOCATION ._u'o""lfn"f;(‘v‘:m
<:5WLUEDPAIN 23 Mar 68(1500 Loft Knoo Nod,
RASH
MUSCULAR WEAKNESS
NUMBNESS .
DIZZINESS e s e [
VISUAL DISTUR'JANCES]
; PARALYSIS

- UNCONSC I OUSNESS
DYSPNEA (CHOKES) o R ’

. NAUSEA OR VOMITING N, -
MUSCUL AR TWITCHING
RUSTULsoM 55 S R R R e e )
CONVULS I ONS ) .
ACOUSTIC AURA P
PARESTHES 1 A K

PEMARKS: (other signs and symptoms before, during and following treatment)

Xo oth‘r signs or'symptoms

TREATHENT SCHEDULE RECURRENCE TREATMENT SCHEQULE
gLEFT SURFACE RELIEF TIME REACHED BOTTOM LEFT SURFACE RELIEF TIME_REACHED BOTTOM
TE TIME TIME DEPTH DATE TIME TIME DEPTH

SEE_ATTACHED $SIERT TRUATED ON

TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED
DATE TIME DATE TIME
protocol
: MIN. MIN, {
DEg;gPOF (Stops filled in'omf':l:sh:BCEreRunnt table 3 or 4 is DEgTHPOF (Stops filled in onlfg:xat?:unent table 3or 4 is |
used or when other treatment tables are altered) used or when other treatsent tables are altered) 1
FEET LBS MINUTES AT STOP BREATHING MEDIUM FEET LBS MINUTES AT STOP BREATHING MEDIUM
165 73.4 165 73.4
140 62.3 140 62.3
120 53.4 120 53.4
100 44.5 N 100 44.5
80 | 35.6 50 | 35.6 .
c . 60 26.7 60 26.7
° 50 22.3 . 50 22.3
40 | 17.8 ' , 40 | 17.8
T 30 | 13.4 ' 30 | 3.4
20 8.9 20 8.9
10 4,5 10 4.5
. " TO SURFACE TO SURFACE

REMARKS: (Include sequence of events preceding the accident and subsequent result of treatment, noting any unusuval contributing
factors « Use continuation sheet if needed)

| ©

SIGNATUR PRESENTATIVE 3

- T Ililﬂml) 53 - -orens j
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Vecrmprossion

Asconded from GO0 to 570 at rate of 1 fpa, chacber 02 had been raised
slightly prior to ascent, Hold constent ascont rate of 18 minutas per foot
oxcopt for fouar hour stops at 4060, 300, 150, 100 feet, Docomvression

was uveventful until 51 feot.

1 Bond

1 28 March
2 1500 At fiftyone,-two fest CILARK noted poin in the prepatellar area left
E knee, worso with oxercise, no othar symptoms

Bvaluation

Historys no pravious bonds, rushy 1nju::lc,u 1o both legs 5-10 years previously,
Ko othor truuble during this dive, no traums receatly. Kow at fifty feet has
sensation in both incos,

Physicals vital signs normal, ro rash,chost clear Loo foot stog to Pand A,

No crepitus in joints or tondona, ac élm'\,es in the fundus, Kcrvous system
intact, no parasthesies in tho affcctod area. Pain relieved during exam,

i Treatoont
[ g Jreatoont Ny ,
| trp
23 Xazch 000
1615 Pein recurred at fifty foot atop, during poal, after short rest, Clgl ¢

_ ° 1633 put on 100% Og

2 1653 0©ff 02 Somo improvenent
1710 Wurco in both knees
1711 On 100% Og pruparisg to split complex

{ 1731 0If 0, (50 foot) Reody sent down as tender Chanbor preuuriud
1747 MNuch gcttor at sixty foet, going on GO-40 mix .

'\ 1750 Prin worre sproading to thigh prozsurizing chanber

1820 Some improvencnt, givinz trial of G60-40 mix at this depth

. 1840 G2 mix, kneo vlear, thigh mild ache, encouraging hydration, Return
dopth according to protocol ~ 66,8 ft,
1858 On mix v
1920 0ff mix no ronidual symnptons
1049 O mix no rosidusl eynptous 2.

2000 Off uix po rosidual symptons
2030 Walking in choobor, no eryuptonmz, rate of ascent switchad 20 twenty
uinutes/foot (at 75 foet)

29 March

0200 flolding for four hours et fifty feot. No chango,

0700 Continuing ascent ot 20 fpu, No ckargo.

0815 Added 100% O3 for 40 minutes every 10 foot to regimen, Xo symptoms

R ey
d

30 March
0180 CLABK on surface, no symptomse, no signs on physical,

54
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REPORT OF DECOMPRESSION SICKNESS AND ALL DIVING ACCIDENTS 1CPORGS SYMIOL: HED-6420-1
NAVMED 6420/ 1 (REV, 3-67) ORIGINAL ~ am;o. FALINGION, O, €,
= ) "OPY = NAVY FXP, N Uh HEIGTGN WAV hYT,, netGn, G, C.
$/N.0105. 7142 1650 Coby = NAVAL SB. W De TEELS, ekl ot A et i,
. . NAME AN ADERESS OF H FORTING STATION
1 Navy =Zxperimental Divirg Unit, Bldg. 214, WNY, Washington, D.C. 28 MAR 68
NAML OF PATIENT (Surnade f1rs1) GRADE/RATE TOCNTIF ICATION NO. TOPE UF DIVING ACCALLAT
: LAFFERTY C . F, LT UNKNOWN Decompression Sickness |
1 _I\_Gl',_ W LCILE I IGH | BHIED (Check ane) DIVING QUALIFICATIONS (Check onr)
30 170 96 weaer] n.lnfuv' o[ A [ 7C [ sa. | pLs. | 2/ mt to0 | uws | s [ inneeg
we | wes ] owef x| X Diving Officex (RN)
RECORD OF ALL DIVES MADE JURING THE TWELVE HOURS PRECEDING THE ACCIDENT
(If more than three dives were made, record additional under "REMARKS" on reverse.)
. FIRST DIVE SECONG DIVE THIRD DIVE
TYPE OF DIVE | DEPTH OF DIVE | BOTTOM T!ME TYPE OF DIVE | DEPTH OF DIVE | BOTTOM TIME TYPE OF DIVE | DEPTH OF DIVE i BOTTOM4 TIME
wer ORY WET (112 WET DRY
X 600 teet 2848 nin. veet alin, tent min,
.
3 TYPE OF EOUIPMENTV R . TYPE OF EQUIPMENT TYPE OF EQUIPMENT
. OEEP OTEP  |OPEN CLOSED_ | SHALLOW | OTWER ||DEEP |OEEP  [OPEN CLOSZD_ [SHALLOW |[OTHER |{DEE® JOEEP  [OPEN CLOSED_ [SHALLOW |OTREA
SEA SEA CIRCUIT | CIRCLIT |wA/ER SEA SEA CIRCUIT [CIRCUIT |WATER SEA SEA CIRCUIT |ETRCIT [wATER
HEL 1UM [SCUBA SCUBA MASK X HEL UM [SCUBA  ]scuea MASK HELI1UM | ScuBa SCuBA MASK
CHAMBER
TYPE OF WORK 'TYPE OF WORK TYPE OF WORK
NONE MILD MODERATE HEAVY NONE MILD MODERATE HEAVY NONE MIL0 MODERATE HEAVY
X
SREATHING MEDIUM BREATHING MED UM BREATHING MIDIUM
AIR HELIUM % GXVGEN % |OXYGEN | OTHER (Specify){[AIR HELIUM % OXYGEN % | OXYGEN | OTHER (Specify)]lAIR [HELIUM % OXYGEN % |OXYGEN | OTFER (Specify)
92.4% He, 6.0% N2, 1.6% 02 "
. SOU (CE OF BREATHING MEDIUM SOURCE OF BREATHING MED IUM . SOURCE OF «£REATHING MED UM
AIN BANKS | MEL |UM.OXYGEN | GASOL INE OTHER AIR BANKS| HEL 1UM< OXYGEN | GASOL INE OTHER AIR BANKS| HEL IUM.OKYGEN | GASOLINE _ |OTHER
BANKS COMPRE SSOR BANKS COMPRFSSOR BANKS COMPRESSOR
X .
ODECOMPRESSION SCHEDULE DECOMPRESSION SCHEDULE DECOMPRESS 10N SCHEGULE
STANOARD|q\;prace USING | HE. DECOMPR.  TABLE useD ||STAMARD|suprace usinG| WE. DECOMPR.  TABLE uSEw ||STAMOARD| guprace usinG| WE. DECOMPR.  TABLE usED
AIR | OXYGEN AIR | OXYGEN ) AIR [ OXYGEN
SATURATION *-* MIN, P.P. MIN, P.P. Min,
TIME LEFT JTIME RATE OF ASCENT | TIME REACHED || TIME LEFT] TIME RATE OF ASCENT | TIME YEACHED |[TIME LEFT|TIME . | RATE OF ASCEFT | TINZ REACHED
SURFACE REACHED |TO FIRST STOP | SURFACE SURFACE | REACHED | TO FIRST STOP | SURFACE SURFACE | REACHED * | TO FIRST STOP | SURFACE
BOTTOM BOTTOM BOTTOM
1542 + 0730 .
20 MAR | 14:07 1 rram (99 MAR Frmn Frn
If surface decompression used, time from If surface decompression used, time from If surface decompression used, time from
last vater stop to Is? chamher stop. MIN. || last water stop to 1st chamber stop. min. |} last water stop to Ist chanber ston. MiN,
DEPTH WATER CHAMBER DEPTH WATER CHAMBER DEPTH VIATER CHAMZER
OF ST WInOTES TereaTaing | winutes | aneamning || OF STOFuinutes [ereatwing | minutes Jereatning ||OF STOFUiRuTES | BREATHING| MIRGTES T BREATHITG §
[feet)] AT STOP | WEDIUM AT STOP MED | UM (feet)] AT STOP MED | UM AT STOP MED | UM (feet)}!l AT STOP MED UM AT STCP +  wIDILM
210 210 210
200 200 200
1€0 190 190
180 180 180
170 SEE ATTACHED SHEET 170 170
160 160 160
o 150 . 150 150
140 140 140
. 130 130 130
) 120 120 120 {
110 110 110 f \
100 100 " 100 1
) 90 90 20 ]
8G 80 80 |
70 70 70 !
60 60 60 |
50 = 50 |
40 40 [ 40 !
. L 30 30 {
20 20 20 !
10 10 10 |
(over) e 2vady
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SIGNS AND SYMPTONS BEFORE TREATMENT
l_ DA'".ONSl T T IME ANATOM'CAL LOCATON z'uul.‘x. [V "il"(”)
LOCALIZED PAIN 29 MAR 68/0750 | left knee ‘ mod.
RASH :
MUSCULAR WEAKNESS i
NUMBNESS I
DIZZINESS 7

VISUAL DISTURBANCES

PARALYSIS

UNCONSC | OUSNESS

z
““ZW"JW/V////// A%

DYSPNEA (CHOKES)

NAUSEA OR VOMITING

- .

MUSCULAR TWITCHING

RESTLESSNESS

CONVULS I ONS

ACOUSTIC AURA

PARESTHES IA

REMARKS :

SEE ATTACHED SHEET

(other signs and syeptoms before, during and following treataent)

Ta

TREATMENT SCHEDULE RECURRENCE TREATMENT SCHEDULE
LEFT SURFACE RELIEF TIME REACHED BOTTOM LEFT SURFACE RELIEF TIME REACHED BOTTOM
DATE TIME TIME DEPTH see at tached DATE TIME TIME DEPTH
29MAR 68{0808 |UNK 10' sheet
TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED
see attached DATE VIME DATE TIME
sheet win. [28 MAR 1018 other ; MIN,
DEgigPOF (Slaps filled in o'llycmr:BtErfn!uu( table 3 or 4 is DEg-}:gPOF (Stops filled tn onlyc:‘l:‘::atgr?ntmml table 3 or 4 1s
used or when other treatment tables are altered) used or when nther treatment taliles cre nltersd)
FEET LBS MINUTES AT STOP BREATHING MED IUM FEET L8S MINUTES AT STOP BREATHING MIDILM
1e° 73.4 165 73.4
140 62.3 140 62.3
120 | 53.4 | SEE ATTACHED SHEET 120 | 53.4
100 | 44.5 100 | 44.5
80 35.6 80 35.6
60 26.7 60 26.7
50 | 22.3 50 | 22.3
40 17.8 40 17.8
30 13.4 30 13.4
20 8.9 20 8.9
10 4.5 10 4.5
TO SURFACE TO SURFACE |
REMARKS: (Include sequence of events preceding the accident and subsequent result of treatment, noting any unusual contriduting

factors = Use continuation sheet if needed)

SEE ATTACHED SHEET

-
Y a2 A4
Q ZV .J{HTT',¢CDR, MC, usx
SIGNATURE OF MEDICAL DEPARTMENT REPRESENTATINE
WAVAED §830/ 1 (BACK) [SOTEM
* 56
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Ascent from 600 to 570 feet at 1 FPM, Chamber 02 had been raised
slightly prior to ascent. Hold constant rate of ascent of 15 MPF except for

4 hour stops at 450, 300, 150, 100 and 50 feet.

%0 minutes after surfacing the patient began complaining of left
knee pain. He was placed on 100% 02 by mask and recompressed over a
The patient complained of marked increase
in pain coincident with compression and it was decided to return to a
shaliower depth. Considerable improvement was noted upon reaching 10
feet, so the patient was held for one hour of 02 breathing at that depth.
He was then surfaced, still breathing 02, at a rate of 5 minutes per foot.

ten minute period to 30 feet.

VR R

& are . o A Rl g o s aany L o L e i e s 4 ahe 4.4 pai o o B

He surfaced asymptomatic and experienced no further difficulty.

TREATMENT SCHEDULE

Left surface
Reach 30
Leave 30'
Reach 10'
Leave 10'
Reach Surface

0808
0819
0823
0828
0928
1018

57

Breathing 100%
oxygen by mask

LY
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REPORT OF DECOMPRESSICN SICKNESS AND ALL DIVING ACCIDENTS REPOHTS SYMBDL: MED-6420-1

NAVHED 6420/ 1 (REV. 3-67) ORIGINAL = BUMFD, WASHINGTON, D, ¢

) X ey - . o %L MALINGTGN MR ¢ ChRLL RELNGION, 5, .
S/N.0105.214. 1650 COPY = NAVAL hine W1 Do ” LFIVE b A AR oise kT e B eyt FAA
NAML AND ADDWL %3 O MIPCRTING »TALION il..::-

Navy Experimental Diving Unit, Bldg. 214, WNY, Washington, D.C. 125 APR 1968
NAME OF PATIENT (Surname frrat) GRADE/RATE 1OFNTIFICATION ND. TYPE OF DIVING A7 Z150%T

GIESS LCDR UNKNOWN Decompression Sickness
AGE [WE IGHT] HEIGHT | BUILD (Check ane) DIVING QUALIFICATIONS (Check one)
31 UNK UNK  jevn] wo jueavvfoncse [ wast[ 17¢ T sa. To.s. T 27c unt €op | ows [ sty | (nrver;
YRS, LBS.l INS, X Diving Officer
RECORD OF ALL DIVES MADE DUR'NG THE TWELVE HOURS PRECEDING THE ACCIDE!NT
(1f more than three dives were madc, record additional under "REMARKS" on reverse.)
: FIRST DIVE SECOND DIVE THIRD DIVE
TYPE OF DIVE | DEPTH OF DIVE | BOTTOM TIME TYPE OF DIVE | DEPTH OF DIVE | BOTTOM TIME TYPL OF DIVE { DEPTH OF DIVF¥ BOTTOM TIMT
wET DRY T DRY Wil DRY i
¢ X 600 .| 4192 ain. fret min, teet | ~in,
TYI'E OF FOUIIMINT TYPE OF LQUIPMINT TYPL OF 1 GHMENT
oter MER[OFEN cLonin_ [uaciow [oTHER J[orer Jorep  lorew CLOSED_ | SHALLOW |OTHER J{DLEP  JOFEF GPIN ik [ 1O | OTHER
SEA uiA CIREIMT  JCiRimT |wATiR SEA SEA CIRCUIT [CIRCUIT [wATER SEA SEA CIMCNT (IR T jwaTiR
HELIUM [SCuBA SCURA MASK HELIUM |SCUBA SCUBA MASK HELIUM | SCUBA 5CUMA A K
ICHAMBER
TYPE OF WORK TYPE OF WORK TYPE OF WORK
NONE MILD MODERATE. HEAVY NONE MILC MODE RATE HEAVY NONE WiLo MODERATE HEAVY
X
BREATHING MEDIUM BREATHING MED.IUM BREATHING MEDIUM

AR HELIUM % OXYGEN % [OXYGEN | OTHER (Specify)|[air HELIUM % OXYGEN % } OXYGEN | OTHER (Specsty)

92.4% He, 6% N2, 1.6% O

»

IR HELIUM % OXYGEN % | OXYGEN | GTHER (Speccfy)

SOURCE OF BREATHING MEDIUM SOURCE OF BRCATHING MCDIUM SOURCE OF "BREATHING MiDIUM
AlR aANKS ::k:ls'n-t\lVG[N ‘Cl‘\a:’;éggm OTHER AIR BANKS] g:l';‘:lsﬂ-OKYGEN gaﬂ;{ggon OTHER AIR BANKS :E'L":lsN-DKVCEN g(‘;js:{::’;ok OTHLR
- o
Dl.CWPR['SS!ON SCHEDULE DECOMPRCSS ION SCHCOULE DECCMPRESS tON STHELULE
STANDARD [cyppact WSING | HE. DECOMPR. - TABLE uSED |ISTAMOARD! ginpace usinG| HE. DECompr.  TABLE usED || 'A*OARDl sunFace USING] HE. DECGMPK.  TARLE ySED
AR OAYGIN AR OXYGEN AIR |OXYGEN
SATURATION®-" MIN, r.e. MIN. p.P. MIN,
R O LRI S Bl R PN s B e M L B e S
80TTOM BOTTOM BOTTOM
15 APR | + 1130
2214 09:45 1 rfmn [25 APR FT/MIN FT/vin
If surface decompression used, time from If surfar‘e decompression used, time from If surface decompression used, time from
last vater stop to 1st chamber stop. miK, [l last wate- stop to fst chamber stop. MIN,|| tast water stop to 1st charmber stop. wiN,
DEPTH WATER CHAMBER DEPTH WATER CHAMBER DEPTH WATER CHAVBER
OF ST MINUTES | AREATHING MINUTES | BREATHING OF STU MINUTES |BREATHING MINUTES BREATHING OF STOPWUT[S BREATHING| MINLTES BRIATHING
““” AY STOP MED UM ‘AT STOP ‘| MEDIUM {feet)] AT sTOP MED UM AT ST0P MED I UM {feet)}] AT STOP MED I LM AT STCP MED I M
210 210 210 |. !
200 200 200 !
190 190 190
180 180 180
170 170 170 1
160 160 160 i 0
150 ’ 150 150 !
140 140 140 |
130 130 130
120 120 120
110 110 110 i
100 100 100 1 -
90 90 90 !
80 80 80 i
70 70 70 |
60 60 60 |
50 50 S0 f
20 40 . 40 i
30 30 30 ! .
20 | 20 20 | '
ol L 10 _ 10 i ;
- (DWI’) ~ =204 :
- 58 ;




SIGNS AND SYMPTONS BEFORE TREATMENT

ONSET STES
ANATOMICAL LOCATION "TE_"S'TY .
DATE TIME IviLg, wis., SEVEET)
LOCALIZED PAIN 24 _APR 68[2305 ight thigh Miid
RASH
MUSCULAR WEARNESS ) )
NUMBNESS 3

D1ZZINESS g@W&WM/WWI

VISUAL DISTURBANCES
PARALYSIS

. UNCONSCIOUSNESS WWWW;&ZZ/ 7, 00
DYSPNEA (CHOKES) XX 3 WW/%/‘

NAUSEA OR VOMITING
MUSCULAR TWITCHING
RESTLESSNESS
CONVULS | ONS
ACOUSTIC AURA
PARESTHES A
REMARKS: (other signs and syaptoms before, during end following treetament)
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TREATMENT SCHEDULE RECURRENCE TREATMENT SCHEDULE
LEFT SURFACE RELIEF TIME REACHED BOTTOM LEFT SURFACE ) RELIEF TIME REACHED BOTTOM
BATE TiME '“io DEPTH DATE TIME TIME DEPTH
NA NA |25 APR| 25' NA .
TIME ON BOTTOM REACHED SURFACE TREATMENY TABLE USED TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED |
DATE TIME 02 breathing DATE TiME
— NA wn. |25 APR{1130 |during decompregsion MIN,
DEZ;SPOF (Stops filled in onlyct(hAe’lA\BtEr?uml table Jor 4 is DEg;gPOF (Slops filled in onlycrlﬁtatsrfntunl table 3 or 4 is
used or when other treataent tables are altered) used or when other treataent tables are altered)
FEET LBS MINUTES AT STOP BREATHING MED IUM FEET Les MINUTES AT STOP BREATHING MED!LM
165 73.4 165 73.4
140 62.3 140 62.3
120 | 53.4 SEE ATTACHED SHEET 126 | 53.4
100 | 44.5 100 | 44.5
80 35.6 80 35.6
60 26.7 ’ 60 6.7
) 50 22.3 50 22.5
40 17.8 40 17.8
. 30 13.4 30 13.4
’ 20 | 8.9 20 | 8.9
10 4.5 10 4.5
TO SURFACE TO SURFACE

REMARKS: (Include sequence of events preceding the accident end subsequent result of trestaent, noting any unusual contrihuting
fectors « Use continuation sheet 1f needed)
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Ascent from 600 to 570 feet a 1 FPM. Used constant rate of
ascent thereafter of 15 MPF except for 4 hour stops at 450, 300,
150, 160 and 50 feet.

Shortly after leaving the 50 foot stop the subjuct reported mild
pain lower right thigh. It has been intermittent over the previous
3 days of decompression. Since the symptoms were mild, it was decided
to treat with periods of oxygen by mesk and continue decompression.

2305 24 APR Symptoms reported.

2305-2325 " 100% oxygen, significant ielief.
0400-0420 25 APR 100% oxygen

0425-0445 " 100% oxygen

0450-0510 bz 100% oxygen = complete relief
0900-0920 " 100% oxygen

0925-0945 " 100% oxygen

0950-1010 " 100% oxygen

1130 ¥ Surface

60




