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ABSTRACT 

Twenty-three saturation dives to depths of 200 to 850 feet were 
conducted at the US Navy Experimental Diving Unit to verify a 
decompression schedule for use at SEITAB III. Seventy-one 
divers completed ninety-seven man-dives and tested aeoompres- 
sion schedules based on two different fundamental rates of ascent 
during the dive series. Seventy-four nan-excursion dives were 
conducted 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 decompression illness occurred during the dive 
series. Details of these cases are covered in thil report. 
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SUMMARY 

Problen 

1. 

Method: 

1. 

Findings: 

I. 

To verify a decompression schedule for use at 
SEALAB in. 

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 c'.ive to 1025 
feet.    Decompression schedules based on two differ- 
ent fundamental rates of ascent were tested 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 submersible 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 conducted 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 F. 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 
on animals under laboratory conditions, in a dry pressure-chamber environ- 
ment, breathing different types of gases.    The Phase A and B experiments 
were performed ta 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 which divers 
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/. 
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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 Navyfs Man-In-The-Sea Program, which was lollcwed by 
the placing of human divers on the actual sea bottom;   the SEALAB I and 
II operations of August 1964 and October 1965,  respectively.    The calcu- 
lations for the saturation decompressions 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 ie-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 feet 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 40G 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 capability as 
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 verify a decompres- 
sion schedule for use at SEALAB III«   Seventy-one divers completed ninety- 
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 Navyf foreign navy, and government 
civilian divers in good physical condition 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 complete physical examination immediately 
before and after his dive, including audiograms and long-bone X-rays. 

2.2 Dive Procedures 

2.2.1 The experimental dives described in this report were conducted under 
controlled conditions in a diving chamber with a wet-pot. The subjects 
normally lived in the dry portion of the chamber complex, 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. 

1 
2.3 Chamber Atmosphere Analysis and Control 

2.3.1  Oxygen analysis was accomplished using the Beckman Model F3 
Oxygen Analyzer with ranges 0-5 percent, 0-15 percent, and 0-25 
percent. Teledyne oxygen electrodes were also placed in the chamber for 
control of the oxygen make-up system at 0.3 atmospheres p02- 

4 
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2. 3, 2 The oxygen in the chamber was maintained within the limits shown 
in Table 1.    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 
alent. 

The carbon-dioxide level remained below 0* 5 percent surface equiv- 

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 (5)), 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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DIVE NO. DESCENT BOTTOM TIME ASCENT 

1 
.32 

+.00 
.31 

+.0 
.30 

+.00 

2 .31 
+.02 

.30 
+.00 

3 .30 
+.00 

.30 
+.01 

4 
.31 

+.02 
.34 

+.08 

5 
.28 

+.01 
.30 

+.00 
.33 

+.08 

6 
.28 

+.00 
.30 

+.01 
.30 

+.01 

7 
.30 

+.01 
.30 

+.01 
.30 

+.01 

8 
.30 

+.00 
.29 

+.02 
.30 

+.01 

9 
.30 

+.00 
.30 

+.01 
.30 

+.01 

10 
.30 

+.00 
.31 

+.02 
.30 

+.01 

11 .30 
+.00 

.32 
+.02 

.30 
+.01 

12 .29 
+.01 

.31 
+.01 

.30 
+.01 

13 
.30 

+.00 
.30 

+.00 
.30 

+.01 

14 

15 .29 
+.00 

.31 
+.02 

.30 
+.01 

16 
.31 

+.02 
.30 

+.00 
.30 

+.01 

17 
.30 

+.01 
.30 

+.00 
.30 

+.01 

18 
.30 

+.01 
.30 

+.01 
.30 

+.00 

19 
.36 

+.03 
.31 

+.03 
. 30 

+.01 

20 
.35 

+.04 
.30 

+.02 
.31 

+.01 

21 
.30 

+.01 
.30         .30    at 

+.01      +.00     825r 
.30 

+.00 

22 .28 
+.01 

•30 

1                      +-01 
.31 

+.03 

23 
.29 

+.01 
.30 

+.01 
.31 

+.01 
n mwwilMI —a—I 
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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).    During the first four dives, the rapid rate of 
descent caused cades 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 hour (fph). 
This 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 compression 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 w?d 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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Dive No« Subjects Date Depth/Bottom Time 
Excursions to 
Depth/Time (min) 

:        1* 4 Sep 66 200/23:34 300/60, 300/60 
2 4 Nov 66 200/48 300/60, 300/62, 

300/60, 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 67 100/30:50 None 
6 4 Feb 67 450/67:12 600/60, 600/64 
7 4 Feb 67 450/55:28 600/60, 600/60 j 
8 4 Mar 67 200/28:40 None     j 
9 4 Mar 67 450/34:55 None 

10 4 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 

i   15 4 Sep 67 450/52:46 600/60, 600/43 
16 4 Sep 67 a. 200/29:25 

b. 450/49:06 
300/58, 300/60 
600/60, 600/60 

17 4 Oct 67 a. 200/27:45 
b. 450/51 

300/60, 300/5C 
600/60, 600/60 

18* 4 Ocf:  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 

b. 825/54:03 
825/19 
1025/12::30 

22 5 Mar 68 600/47:30 750/60        j 
23 5 Apr 68 600/69:43 None 

Table II. Chronological listing of the SEALAB III 
saturation dives conducted at EDU, with 
a listing of excursion dives« 

* Bottom times less than twenty-four hours. 
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3. 1.5 The length 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 or 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 ascen* without stops. 
No cases of decompression sickness were reported on eight di s with ascents 
from 450 feet at 4 fph, using the same stops as the SEALAB I3J. schedule. The 
other four cases occurred on deeper dives with the basic decompression rate 
of 4 fph. Complete Accident Reports (NAVMED 6420/1) are contained in Ap- 
pendix D. 

10 
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DAYS DAY I DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7 DAY 8 DAY 9 DAY 10 

ire 1 ELAPSED TIME FROM  START OF DEJMJfPRESSION 

SEALAB III   HEOZ   SATURATION DIVE ^COMPRESSION   PROFILES 
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1 Dive No. |           Diver !                                         Decompression Sickness            1 

S   * 
Blackburn 
Meeks 

j     Sund strom 
Wyatt 

No symptoms.                                                             j 
No symptoms.                                                             j) 

i              No symptoms                                                                1 
Pain in left knee at depth of 8 feet.    Dr.        1 
Bornman and LCDR Bergman accompanied 1 
Rx of Wyatt in chamber.                                         1 

I    3        ! 

Donaldson          • 

Garrahan 

Mullen 

Reedy 

Pain in both knees at 50 feet.    Spread to        J 
groin.                                                                                1 
No symptoms.    Accompanied Rx of Donald- 1 
son.                                                                                    | 
Pain in left knee during Donaldson's treat- 
ment.                                                                                       | 
No symptoms.    Accompanied Rx of Donald- 1 
son.                                                                                    1 

4 

Coffman 
Mandible 
Raymond,  Dr. 
Stubbs 

No symptoms.    Accompanied Rx of Stubbs. 
No symptoms.    Accompanied Rx of Stubbs. 
No symptoms.    Accompanied Rx of Stubbs. 
Pain in right knee; reported at 122 feet           | 
(occurred at 150 feet).                                            1 

20 

Bird 
Bornholdt 
Houle 

Moore 
Reando 

No symptoms.   Accompanied Rx of Houle.     1 
No symptoms.   Accompanied Rx of Houle.     1 
Pain in right knee at 77 feet and recompres-1 
sion back to 115 feet.    Recurrence during     j 
treatment.                                                                     | 
No symptoms.   Accompanied Rx of Houle.     1 
No symptoms.   Accompanied Rx of Houle.      j 

!    22 

Bunton 
Clark 

Lafferty 
Schmitt 
Tuckfield 

No symptoms. 
Pain in left knee at 50 feet.   Surface tender 1 
Reedy accompanied Rx of Clark in chamber. 1 
Pain in left knee after surfacing.                       s| 
No symptoms.                                                               j 
No symptoms.                                                             j 

23 

Giese 
Jensen 
La Fontaine         j 
Lukeman 
Sutton                  j 

Pain in thigh at 50 feet.                                          jl 
No symptoms.   Accompanied Rx of Giese.     J 
No symptoms.   Accompanied Rx of Giese.     1 
No symptoms.   Accompanied Rx of Giese.     j 
No symptoms.   Accompanied Rx of Giese.     j 

TABLE III Summary of decompression experience applicable 
to saturation dives of SEALAB III. 
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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 decompression 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 SEALAB III experi- 
ment. In essence, they incorporated the slow compression rate, the basic 
four-foot-per-hour ascent rate, and a combination of decompression 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 hi^ier incidence of de- 
compression 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 decompression 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 Profile 

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

The dive profile consisted of a compression phase: 

Descent to 14 feet on air 

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: 

Fourteen days 

Decompression: 

Ascent from 600 feet to 570 feet continuous at 
30 fph 

Assent thereafter continuous at the rate of 4 fph, 
except for stops of four hours each at the six 
stage depths of 450, 350, 250, 150. 100, and 
:)0 feet 

15 
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DIVE 
!     No. 

j   RANK/ 
DIVER              !  RATE 

j      AGE 
j (YEARS) 

HEIGHT |   WEIGHT 
(INCHES)1 (HOUNDS) 

i 

1 \ 
! 

CLASS DIVER I ! 

1 

1 
Blackburn                    A01 

1 

1 
!        27 74       !           - 

1 
First 

Meeks                             BM1 !        34 
| 

75                200 
i 

First            j 
1 

Sund ström                   MMCS 34 » 1   - First 

Wyatt                             BMC 37 
i 

70                186 First 

!                  !                i 
1                 1                1 i                                                        ! 

j    2 

i 

Blackburn                    AO1 » 74 - First 

Coffman TM1 37 73 200 First 

Raymond, Dr. Lt. 31 72 Medical Office if 

j  Stubbs SF2 29 70-1/2 - First 

1 

! 

3 

Donaldson HM1 - - - Medical DV 
Tech 

Garrahan W01 30 70 160 
He02 DV 

Officer 

Mullen BM1 27 64 160 First 
j 

Reedy HM1 25 67-1/2 165 
Medical DV 

Tech 

!   4 

1 

Coffman TM1 37 73 200 First 

Mandible GMG1 32 69 170 First             | 

I Raymond,  Dr. Lt. 31 72 - Medical Officer 

Stubbs SF2 29 70-1/2 - 

r 

First             ; 

i               1 

APPENE 
Page 1 
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DIVE 
No. DIVER 

RANK/ 
RATK 

AGE 
1 (YEA US) 

: HEIGHT 
(INCHES) 

! WEIGHT 
j (HOUNDS) 

 » 
i < 

CLASS DIVER  j 

| 

I    5 

| 
Huss DC1 

i 

;        25 69 168 !        First              '• 
i 

1 Lazaro EN2 39 i    fc9 |        154 
j 

First             1 
i 

Morey EMI 27 
j 

;        72 194 
I 

First 

Mulally DC1 33 j     72-1/2 |        175 First 

ill.:                                     ; 
1                i               1                 f 
i                 i               i                 ;■ 

6 

Barth cwo 1        36 
!     71 190 i    He02 DV 

Officer 

Blackburn AOl I        27 74 i 
!                                   i 

First 

Me splay SFC 
I 

29 69 
i 
i 

!                                     1 I                                     i 

First 

Reedy HM1 25 67-1/2 165 
Medical DV 

Tech 
1                            ! 

1                            I                                         ! 

!    7 

Huss DC1 25 69 168 
i 

First             j 

Meeks BM1 35 „ 200 I        First 

Morey EMI 27 
» 

203 
1                                         : 

First             j 

Wells MNCS 40 68-1/2 164 First             j 

i             ! 

j    8 

Cannon Civilian 31 68-1/2 170 
! 
1 

Jenkins Civilian 31 71-3/4 183 
i 

Jones Lt. 34 73 235 
Medical DV 

Officer 

Waller Civilian 33 68 152 
I 

■ 

| 
i 
1 

APPENDIX C 
Page I 

Descriptive physical data on each of the divers who 
participated in the saturation dives of SEALAB III 
(1966-1968). 

26 
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DIVE 
No, DIVER 

RANK/ 
RATE 

AGE 
(YEARS) 

HEIGHT 
(INCHES) 

WEIGHT 
(POUNDS) CLASS DIVER 

9 

Cannon Civilian 31 68-1/2 170 - 

Jenkins Civilian 31 71-3/4 183 - 

Pratt DC2 24 78 282 First 

Waller Civilian 33 68 152 - 

10 

Cooper Civilian 30 69 180 - 

Harrell Civilian 29 68 130 - 

Pruna Civilian 26 74 190 - 

Wyatt BMC 38 70 186 First 

11 

Cooper Civilian 30 69 180 - 

Harrell Civilian 29 68 130 - 

Kennedy ST1 35 72 180 First 

Pruna Civilian 26 74 190 - 

12 

i             j 

Bussey Lt. 29 72 180 
He02 DV 

Officer 

Eaton GMG1 41 68 168 First 

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 
]    No« DIVER 

RANK/ 
RATE 

AGE 
! (YEARS) 

HEIGHT 
(INCHES) 

WEIGHT j 
(POUNDS) j CLASS DIVER 

1    13 

Conda TM1 34 68-1/2 170 First 

Ramsey PH2 33 ■     70-1/2 150 First 

Reaves PHI 38 71-1/2 185 First             | 

Rudin BM1 34 73 150 First             | 

} 

14 

Bunton Civilian 33 1Z 180 - 

Dowling Civilian 40 71 175 

Hendrey HM1 32 66 - First            | 

Stevens Civilian 37 74 190 ! 

j    15 

Bussey Lt. 30 72 175 
He02 DV j 

Officer 

Eaton GMG1 41 68 165 First 

Ramsey PH2 33 70-1/2 148 First             j 

Reaves PHI 38 71-1/2 185 First 

16      j 

Buski SF1 34       ! 72 195 First             \ 

McDole LCDR     j 39 70-1/2 178 
He02 DV j 

Officer          \ 

Myers MM1       ! 23 68-1/2 162 First              j 

Vorosmarti LCDR 31 71 160 Medical Officer 

APPENDIX C      Descriptive physical data on each of the divers who 
page 4 participated in the saturation dives of SEAL AB III 

(1966-1968). 
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DIVE 
No. DIVER 

RANK/ 
RATE 

AGE 
(YEARS) 

|   HEIGHT 
! (INCHES) 

WEIGHT 
(POUNDS) 

i i 

CLASS DIVER 

17 

Armstrong HM1 25 70 150 First            | 

Eggar Lt. |        41 70 175 
HeOa DV 

Officer 

j  Melder EQCM 33 68 175 First            j 

Schleigh BUC 32 69 162 First            | 

18 

Dowling Civilian 40 71 165 • 

Hallanger Civilian |        28 73 165 | 

Osborn LCDR 1        29 70 180 
He02 D V 
Officer         1 

Robinson Civilian 26 72 160 

j    19 

Bradley Lt. 31 - - Medical Officer 

Garrahan WOl 30 70 160 
He02 DV       | 
Officer         i 

Morey EMI 28 72 203 First 

Shipp Lt. - - 
He02 DV 
Officer 

Wells MNCS 41 68-1/2 164 First            j 

20 

Bird EN1 30 71 205 First 

Bornholdt Lt. 30 - - 
He02 DV 
Officer 

Houle BM1 - - First            1 

Moore MM2 26 74-1/2 205 First             j 

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 
1    No. DIVER 

RANK/ 
RATE 

AGE 
(YEARS) 

HEIGHT 
(INCHES) 

1   WEIGHT 
(POUNDS) CLASS DIVER 

21 

Conda TM1 \       34 68-1/2 170 First             [ 

Kleckner HM1 26 72 155 ! 

Lugo MM1 26 67 170 First 

Risk MM2 31 69 155 First 

Winters EN1 - - - First 

22 

Bunton Civilian 33 72 180 m 

Clark POl \       34 70 165 
Royal Navy 

(British) 

Lafferty Lt. 30 69 170 
Royal Navy        ' 

(British! 

Schmitt MMC 29 70 150 First              | 

Tuckfield ENCS 46 • . First 

23 

Giess LCDR 31 - - 
HeOz DV 

Officer 

Jensen EN1 24 - - First 

La Fontaine LCDR 34 69 180 Canadian Navy 

Lukeman LSCD 28 68 175 Canadian Navy 1 

Sutton Lt. 28 - " Australian Navy 

APPENDIX C     Descriptive physical data on each of the divers who 
Page 6 participated in the saturation dives of SEALAB III 

(1966-1968). 
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APPENDIX D 

NAVMED 6420/1 REPORTS 

(Reports of Decompression Sickness 
and all Diving Accidents) 
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- JgBggggg/gB&i HBK 

XT ** 

REPORT OF DECOMPRESSION SICKNESS AND All DIVING ACCIDENTS 
MfNCt-BIC (Iff.  2-M) 

OO03V7 5^ 
RtP»RT1  JTMMl:   «fe-#tKt 

OUCIiai -   TO  NMO.   «ASMIROOR.   0.   C. 

CO>T - to (UP.  eivt*c WIT, «»n CUR ritw, «n»., o. c. 

6 ,-c ... .CD«»**».iro.T,M »m.« ^ s^ Nm> mpiäRIMEllTAL DIVD» UNIT 
WASIIISJGTOI :iAVY YARD. HASIiTOTOfl» P. C. 20390 

•MC ». P.TIC.T r*»-»•«# '«Mi; 

TO&TTn Frank IlcClain   Bffl, (DV) USN 
AGE JWEIGHTJHEIGHTIBUILD   (Check out!* 

38 175. 
hm«4 

• »(■-incatiei atmttt 

78? 73 S7 

Hi Nor 1966 

$«.. '   o.S.   J   1/t 
l 

OIVING  QUALIFICATIONS   fCAect ont) 
(OTMCBi 

RECORD OF ALL DIVES MADE  DURING  THE   TWELVE HOURS  PRECEDING  THE  ACCIDENT 
(If ion   tAdR   tftrtf  dtves were nadt,   record additional  under 'REMARKS*  on  reverse.) 

——————an—g- w ■   ii i, i i aoawc——————————■ 

TYPfc OF DIVE 

W-. 

IRST DIVE It  Spp 10^6 
DEPTH OF  DIVE 

200 fMt 

BOTTOM TIME 

[inciadetj 

2h\kTA 
TYPE OF EQUIPMENT 

Mt» 
SCA 
ML I UN 

•PER 
CIKVIT 
SCUIA 

OTMt 

TYPE OF WORK 

«110 

X 
HOOCRATC 

BREATHING MEOIUM 

miÜ I OITCCR * I OlTCCs | OTiCR (JNci/>j| 

?6   a 
SOURCE OF BREATHING MEDIUM^ 

MCUUW-OITCC« 
•»■«5 

iiiHn 
C«S0U«C 
COM»RCSSOR 

m OF HSfeO? 
OFV.DMPRESSIOK  SCHEDULE 

6 STAROARO St'*ri(f usi.c 

TIMC LEFT 
SURFACC 

17W 

OITCCR 

TIM 
«ACN£D 
•QTTON 

1811» 

M.  Of COM«.        TAUE USCO 

SATÜRA-tlON 
f. f. 

R«TC OF  ASCOT 
TO FIRST STOP 

TIM 
RCACHCO 
SURFACC 

If tmrfmco decompression used, 
tatt Miter ito» to lat chemher 

ti«« /roa 

TYPE OF  01VE 

MT 

X 
DOT 

SECOND PIrc< S«p iffi 
OEPTH OF 01VE 

300 r««i 

BOTTOM  TIME 

6a.m. 

THIRD DIVF 

TYPE OF  01VE 

MT OtT 

OEPTH OF   01VE BOTTOM TIME 

TYPE OF  tOUlPMEMT 

ME» 
SEA 

OCEP 
SC« 
MLIIW 

OPER 
CIRCUIT 
SCUM 

MAitft VI IJACK PJICK 

ClOSCO 
CIRCUIT 
SCUIA 

SMAUOV 
NAUR 
MASK 

TYPE OF WORK 

HllO 

BREATHING MEOIUM 

Ml IHN % OITCCR t 

90     10 
OITCCR OTNCR (SHci/y)\ 

SOURCE OF  BREATHING MEOIUM 

HCUUN-0 ITCER 
• «■IS 

CASOll.C 
CONPACSSOR 

T- 

OCCP 
SC« 

TYPE OF EQUIPMENT 

DCCP 
SEA 
«CUD» 

Ore« 
CIRCUIT 
scut« 

ClOSCD 
CittUlT 
SCUM 

SNallOV 
•ATE« 
MAS« 

CTRCR 

TYPE OF  WORK 

■ORC HOOCRATC 

BREATHING MEOIUM 

HCllUN • OITCCR S OXTCCR OTHER tSPodfji 

SOURCE OF  BREATHING MEOIUM 

DECOMPRESSION  SCHEDULE 

SURFACE  USIRC 

«IR   I OITCCR 

11U7 

TIM 
RCACM0 
MTTON 

111*9 

NC.   OCCOMPR.       TAIIC USCO 

NO DECO} 
p.p. 

UPRESSIOil 
NIR. 

RATC OF ASCOT 
TO FIRST STOP 

60 FT/Nia 

TIM 
RCACNCO 20(t 

AIROARISI NCLIUH-OITCCR 
•ARIS 

CASOIIRC 
COMPRESSOR 

OTMt 

DECOMPRESSION SCHEOULE 

SURFACE US IRC 

AIR I   OITCCR 

TIM ICFT 

121(8 

TfHC 
RCACMCO 
•OTTOM 

NE.   OECOMPR.        TAME USCO 

RATE OF ASCEIT 
TO FIRST STOP 

FT/Nio 

TIM 
RCACNCO 
SURFACE 

// smrfmco decompression mil,   tine from 
lost voter jto* to 1st ckomttr »top. 

If/ m/aci decompression used,  time from 
MiR.ll ,a»' voter stop to Jjt ekmmPer stop. 

»ND*PtPO 



SIGNS AND SYMPTOMS BEFORE TREATMENT 

© 
ON sei 

ANATOMICAL LOCATION INTENSITY 
(Mite. MOO., stviti) 

OCALIZEO  PAIN 

RASH 
7 Sep      535 Right lcnco mild 

MUSCULAR WEAKNESS 
NUMBNESS 
DIZZINESS mmmmmmwwmmwmmvtK 
VISUAL DISTURBANCES 

DYSPNEA (CHOKES) 
NAUSEA OR VOMITING 
MUSCULAR TWITCHING 
RESTLESSNESS 
CONVULSIONS 

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

Bend under pressure while undergoing decompression from saturation «excursion dive« 
"Stiff*1 knee from known trauma at 06U3 and 22 feet*   Definite pain at 0926 and 8 feet« 
Treatment started from 8 feet gauge. 

TREATMENT SCHEDULE RECURRENCE TREATMENT SCHEDULE 

A.        lEFTjDBOBC 8 feetREUEF TIME REACHED BOTTOM |          LEFT   SURFACE RELIEF TiMF.  REACHED BOTTOM. 

7 Sop 
T IMC 

09W 
TIN* 

095U 
DEPTH 

to ft J   60 Ft- 0956 
| o»u TINC TINC 01MH 

TIUF  ON  B0T10M REACMEO su»u *< r 1     TWATMfNl   1AIUE  USED 

j Short oxygen 

TIME  ON   IIOTTOM I'fACMfO  SUHfACf ffHAtMfN     T»f»lf   U'.ED 

H i. 

OAtf 

7 Sep 
IIMI 

1211 
DAK IIMf 

DEPTH OF 
STOP 

CHAMBER                                      ! 
(3to**   filled  in only »hen  treatnent   tabl* 3 or «  13 

'            used or vhen other  treatnent   tahlts are altered) 

1    DEPTH  OF 
j         STOP 

CHAMBER 
(Stops   filled   in only when  traafent   table   3 or  u   > 1 

used or vhtn other  freatnent  tables are  alteren 

FEET LBS )            MINUTES  AT   STOP             | BREATHING  MfcOIUM 1  Ftt 
LBS MINUTES   AT   STOP BREATHING MEOiUM 

165 73.4 165 73.4 

140 62.3 140 62.3 

120 53.4 1?0 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.) 

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 , , .,                                                      1 _J TO SURFACE 

REMARKS:     (Include  «t^nenc*  of events Preceding the accident and 
factors  - list continuation  sheet   %f needed) 

SEE ATTACHED SHEET 

0 

subsequent   re**lt   of  treatment,   not\nr  any  MMIM4   contributing 

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

siciuTuir of «miCM oif*tm««t NMtttiUtivf 

11. 
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© 

V 

o 

This 38 year old Diver First Class was one of four divers participating 
in the first developmental dive with chamber saturation for 2k hours at 
200 feot on helium-oxygen and excursions to 300 feet in the vet pot. 
Decompression from 200 feet was at the rate of 2 feet every 25 minutes 
with a planned total of Ul hours. On the evening of the second day of 
decompression, with the chamber at approximately 60 feet, WYATT bumped 
his right knee climbing into a hammock. Awakened at 0630 the next 
morning (21; feet) he reported that the knee was "stiff". Two hours and 
U3 minutes later, when the chamber was S feet, the knee was definitely 
aching. The other three divers were without symptoms and were transfer- 
red to the Igloo where the original schedule was followed without incident 
to the surface. VJXATT was kept in the chamber. The atmosphere was flushed 
with air and he began to breathe oxygen« He was taken to 60 feet. Relief 
wan comploto a« the chamber wont pant Ii0 foot. Pronnuro schedule followed 
profile of short Oxygon Treatment Schedule x>  ouri'aco, which was roachod 
at 1211 on Wednesday 7 September, one hour and seven minutes later than 
the other three divers. 

COMMENTt Appearance of bends at this site is felt to oe directly related 
to the trauma mentioned and to the abnormal tissue condition which was 
produced. Diver's age is also noted, although this is not felt to be 
unusually significant. No change in decompression schedule for these 
saturation dives is contemplated as the result of this accident. Incident 
was valuable exercise in treating bends during saturation decompression, 
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 
minutes in Igloo. This would not have been possible, due to lack of 
complete life support and comfort facilities there, if decompression 
were to extend much longer. 

R. C. B0RNHANN 
Commander, Medical Corps 
Ü. S. Navy 

*tf 
%tf 

34 
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REPORT OF DECOMPRESSION SICKNESS AND ALL DIVING ACCIDENTS 
MiMiD 6«J:ü/|   («IV.   3-G7) 
S S.01OS. ?I4. «».SO 

KEPOtTS SYMBOL:    MED-6U20-I 

ORIGINAL   - BUMtD.   WASHINGTON.   0.   C. 
COPY  - NAVY  rXP.   DIVING UNIT,   WA'.MINGTON  NAVY  YARD.   WASHINGTON.   0.   C. 
COPY   - NAVAL   StlB.   Mfl).   rCNirp.   NAVAj,   VIH.   h«.f   l.f IVgtVt.   f.PQIQ'i.   CON'«. 

NAM)   AMI  APPRI ss  iti   Kinwttlhi*.     r AI IHN ~~~ 

_Nayy Experimental Diving Unit,  Bldg.  214,  WNY, Washington,  D.C. 
SAW,    o,    MII|Vr|fc«iwT«««r |GRA0E/RATE 

MULLEN      James E. 
AGF. 

27 
YRS. 

WE IGliT 

160 
LBS. 

HEIGHT 

64 

BUILD  (Check  one) 
MID.I 

X 

BM(1) 
IDfNTIFICATION  NO. 

494 95 62 

:iAir 

19 NOV 1966 
ivpr. or DIVING ACCIDENT 

Poss. Decompression Sicknej 
OILING  QUALIFICATIONS   (Cheek one) 

i/c 

X 

i/c STU (OTHER) 

RECORD   OF   ALL  DIVES  MADE  DURING  THE   TWELVE  HOURS  PRECEDING  THE  ACCIDENT 
(// more   than  three dives were made,   record additional  under   "REMARKS' on reverse.) 

FIRST DIVE 

TYPE OF DIVE  DEPTH OF OIVE  BOTTOM TIME 

out 

300     '"< 1551   »i' 
TYPE  OT  EQUIPMENT 

orir 
SI» 

hi I P 
MA 
Ml I UNI 

»MM N 
I IHIItll 
SCUBA 

«I iv.l0 
rim «uT 
SCUBA 

MAiitHi [onil     lnrip 
AHM |'.i A 
ASH ! . 

fetfAMbER 

SECOND OIVE 

TYPE OF DIVE 
•ET DRY 

DEPTH OF DIVE 

feet 

BOTTOM TIME 

nln. 

TYPE OF EQUIPMENT 
PtrP 

IA 
HELIUM 

OPIN 
CIRCUIT 
SCUBA 

ci eiM ii 
riBlUIT 
SCUBA 

'.MALLOW 
WAUR 
MASK 

THIRD DIVE 

TYPE  Of   DIVE 

UT- 
DEPTH OF  DIVE 

fret 

BOTTOM TIME 

min. 

TYPE  OF   I.OUIPMLNT 

MlP    TnifP 
StA SI A 

HELIUM 

nriN 
< infill T 
SCUBA 

CI.0MI1 
( IHIIjir 
SCUBA 

'.MAI 10« 
»A T| N 
MASK 

TYPE  OF  WORK TYPE  OF WORK TYPE  OF WORK 
MODERATE 

BREATHING MEDIUM BREATHING MEDIUM BREATHING MEDIUM 

»»»    .HELIUM X  OXYGEN %  OXYGEN 

85.p% He,  ll.ip, N2, 
OTHER   (Sptcif  ) 

3% 02 

HELIUM * OXYGEN  * OTHER' (Sptcify) HELIUM %  OXYGEN % OTHER (Sptcify) 

SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM SOURCE 0F»r«9REATHING MEDIUM 
GASOLINE 
COMPRESSOR 

DECOMPRESSION SCHEDULE DECOMPRESSION SCHEDULE DECOMPRESSION SCHEDULE 

SURFACE USING 

AIR  OXYGEN 

SATURATION 

HE. OECOMPR.   TABLE USEO SURFACE USING 

AIR   OXYGEN 

HE. OECOMPR.  TABLE USEO SURFACE USING HE. OECOMPR. 

TIME LEFT 
SURFACE 

14 NOV tfOoirl 
1830    1858 

TIME 
REACHED 

RATE OF ASCENT 
TO FIRST STOP 

addendum 

TIME  REACHED 
SURFACE 

19 NOV 
1726 

TIME LEFT| 
SURFACE 

// surface decompression used,  time from 
last voter stop to 1st chamber stop. 

TIME 
REACHED 
BOTTOM 

RATE OF ASCENT 
TO FIRST STOP 

TIME REACHED 
SURFACE 

IME LEFT 
SURFACE 

TIME _, 
REACHEtf 
BOTTOM 

TIME REACHED 
SURFACE 

// surface decompression used,   time from 
last water stop to 1st chamber stop.  

If surface decompression used,  time from 
last voter stop to 1st chamber stop. 

DEPTH 
OF STOFt 
LÜMJL 

WATER 

MINUTES 
AT STOP 

BREATHING 
MEDIUM 

CHAMBER 
MINUTES 
AT  STOP 

BREATHING 
MEDIUM 

DEPTH 
OF STOP] 

tttlil 

WATER 
MINUTES    IBfiEATHING 
AT   STOP     I    MED IUM 

CHAMBER 
Mil JTESI BREATHING 
AT  STOP    I    MEDIUM 

DEPTH 
OF STOFt 
(feet) 

WATER 
MINUTES 
AT STOP 

BREATHING 
MEDIUM 

MINUTES 
AT STOP 

6REATHING 
MEDIUM 

210 210 210 

200 200 200 

190 -SBE- M>DStt>lflfr 
190 190 

180 1B0 180 

170 170 170 

160 160 160 

150 150 150 

140 140 140 

130 130 130 

120 120 120 

110 no 110 

100 100 100 

90 90 90 

80 

70 

80 80 

70 70 

60 60 60 

50 50 50 

40 40 40 

30 30 30 

20 20 20 

10 10 10 

(ovtr) 

35 
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WWWWMPBBPIW>..MWei.»■■»'N '-UJ  »»^H.MUWH 
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SIGNS AND SYHPTONS BEFORE TREATMENT 

ONSET 
ANATOMICAL   LOCATION i      INTENSITY 

DATE TIME (MHO. MOC. . SE7EFE) 

LOCALIZED  PAIN ^8 NOV 66 1021 left  knee 1       mild 
RASH 

MUSCULAR  WEAKNESS 

NUMBNESS 

DIZZINESS m^m^m^mmmMm////m^////////. 
VISUAL  DISTURBANCES 

PARALYSIS 

UNCONSCIOUSNESS mmmmmmmmmmmmmmm 
DYSPNEA   (CHOKES) ^^^^^^^^mi^äädhk NAUSEA  OR  VOMITING 

MUSCULAR   TWITCHING 

Rrsrif ViNiss          I Mj&MgöM^^ 

CONVUISIONS                  ! 

ACOUSTIC  AURA             \ 

PARESTHESIA                  1 

REMARKS: (other  signs  and symptom» before,  during and following  treatment) 

SEE ADDENDUM 

TREATMENT SCHEDULE RECURRENCE TREATMENT SCHEDULE 

LEFT SURFACE RELIEF TIME REACHED BOTTOM LEFT SURFACE RELIEF TIME REACHED NOTTOM 

TIME 

SEE ADDENDUM 

TIME 

TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED 

SEE. ADDENDUM 

DEPTH OF 
STOP 

FEET LBS 

CHAMBER 
(Stops filled in only when treatment table 3 or U is 

used or »hen other treatment  tables are altered) 
DEPTH   OF 

STOP 

MINUTES AT STOP BREATHING MEDIUM FEET LBS 

CHAMBER 
(Stops filled in only when treatment  table 3 or A  is 

used    '  »hen other  treatment   tables are qltrr'H) 
MINUTES  AT  STOP BREATHING  MEDIUM 

165 73.4 165 73.4 

140 62.3 140 62.3 

120 53.4 120 53.4 

!00 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 6.9 20 8.9 

10 4.5 10 4.5 

TO SURFACE 
REMARKS:     (Include  sequence of events preceding  the  accident  and 

TO  SURFACE 

factors  ■  Use  conlinuilton   sheet   t/ needed) 

SEE ADDENDUM 

subsequent   result  of  treatment,   noting  any  unusual contributing 

ivplm,  CDR, MC, USN 
SIGNATURE Or MEDICAL DEPARTMENT REPRESENTATIVE 

HAVMEO 6120/1  (IACK) 

2fi 



■u<f,mK~r»<--*x*-*<*(*X2&*i/*l<* 

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 symptoms, 

IMPRESSION: Possible mild decompression sickness. 

37 
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O0O3HH1   «^ 
REPORT OF DECOMPRESSION SICKNESS AMD All DIVING ACCIDENTS  MI6MUI . T0 ,w0. MWIiCT0.. ft. c. 
M»*CP-tii (RE». 2-M) .  CO»T - to t«P.  QIVIRC U«IT, not cw ficitw, «AS* 

UKJtTS STNML:  MC»-«t|0-l 

,-t «o .oDoisso tir*im«si«iio.u-5- HAW EXpnrji.;n:rrAL DIVIIJG UIJIT 
nAsiiiinro:: ;IAVY YARD, UASHIJETOU, D. C. 20390 

0. c. 

■Mt or PATIERI (*•*■•*•« /**»»> 

D2::LDSC::> Gor.e r-oycc, ?:::I(DV) 
AGE |»EiGHT|^g 1GWT|3JtLC   (Cmct oml f3JlLC  ( 

LfROINJ HtO 

lOfRTiriCAIIOR  «UNlt« 

253 37 30 

&~&fl**> 

DIVING   QUALIFICATIONS   (Chtfk  OM) 

36 135 72 r (OlHtR) 

RECORD OF ALL DIVES MADE DURING THE TWELVE HOURS PRECEDING THE ACCIDENT 
(if nort   than   thrtt  dwts utrt  made,    -tcord additional   undtr  'REMARKS'  on   rtvtrtt.l 

FIRST l>S« SECOND OIVE THIRD DIVF 

TYPE OF  OevC  I DEPTH OF OIVE BOTTOM TIME TYP£ OF DIVE  OEPTH OF OIVE  BOTTOM TIME R TYPE OF DIVE  DEPTH OF OIVE  BOTTOM TIME 

M'x   i "x l300'A,0 t 20tDlts2il MET OUT WtT 

?«»l 

Of* 

feot 

TYPE OF EQUIPMENT TYPE OF  EQUIPMENT TYPE OF  EQUIPMENT 

OttP 
SM 

Ott? 
StA 
NCLIUM 

OKI 
CIRCUIT 
SCUuA 

ciosto 
CIRCUIT 
SCUlA 

SHAllON 
WATER 
MASK Q\K: 

OEEP su 
otir 

HEUUN 

Oft« 
CIRCU'» 
scut* 

CLOSCO 
CIRCUIT 
SCUM 

XiAU.OW 
UATtR 
MASK 

OttP 
StA 

OttP 
StA 
NtUUN 

Oft I 
CIRCUIT 
SCUIA 

ClOStD 
CIRCUIT 
SCUIA 

SHAUO« 
HATER 
NASI 

OTKtR 

TYPE OF WORK TYPE OF WORK TYPE OF WORK 

ROM 

X 
BREATHING MEDIUM BREATHING MEDIUM BREATHING MEDIUM 

RtUUH t OIVCEH * OKTCtR OTHER (SHeify), 

;EE ADDE'I 
AIR HUlUN t OXYCt*  < OXTGtl OTHER  (Sttcifyjl 

SOURCE OF  BREATHING MEDIUM SOURCE OF  BREATHING MEDIUM 

HEUUN « OIYGEH * OXYGEi OTHER (SHeifyl 

SOURCE OF  BREATHING MEDIUM 

HEUUN-OlYGEH 

X 

CASOIIHE 
COX Mt SSO» 

OTHER NtLIUN-OITCtH 
• AUS 

GASOUAE 
CONfBtSSOR 

HtLIUN-OITCt« 
•ARKS 

GASOUHt 
COHMtSSOR 

DECOMPRESSION SCHEDULE DECOMPRESSION SCHEDULE DECOMPRESSION SCHEDULE 

6 
STAIOARD Sl'RFAtl  US IRC 

SEE AI 
5AVCEH 

)DEI!D' 

HE.  OECONPR.       TAHl USEO 

%] 
P.P. 

SURFACE USING 

AIR   I OtYGER 

Mt.   OECONPR.        TABU   USCO 

R.R. 

SURFACE USIkC HE.   OECONRR.        TAILE USCO 

TIME  LEFT 
SURFACE 

SEE 

TINE 
REACHES 
•OTTO* 

ADDEi; 

RATE OF ASCERT 
TO FIRST STOP 

TIME 
REACHCO 
SURFACE 

TIKE tEFT 
SURFACE 

to FT/KIR 

TINE 
irACHtO 
•OTTON 

RATE OF ASCEUT 
TO FIRST STO'' 

FT/NII 

TIME 
RIACHEO 
SURFACE 

TIHE iEFT 
SURFACE 

TfHE 
RtACHtO 
■OTTOH 

RATE OF ASCERT 
TO FiBST STOP 

FT/mt 

TlHt 
REACHES 
SURFACE 

If t^rfmet tsco%?rsssio* usii,  tin* frtm 
Utt vnttr «top to 1st c»«-6»r »to». 

// tmrfnct d«CM*r«)»iA» utti,   tim«  fron 
last Mi«r »toP to ist ckomitr tto>. 

If »r/«l  d4co*prt!3\o* «s«d,   t<«( from 
U»t wattr stop to ist cloak»*- stop. 

OEPTK 
OF STOP) 
Ittlil 

WATER 

NIRUTES 
AT STOP 

»MATH IRC 
HEOIUH 

CHAMBER 

NIRUTES 
AT STOP 

•REATHll« 
HEP I UM 

DEPTH 
OF STOPt 
(Jttt) 

WATER 

NIRUTES 
AT STOP 

•REATHIHG 
HEOIUH 

CHAMBER 

MIRUTtS 
AT STOP 

•RtATHlRG 

DEPT 
OF S70f^ 
Utt] ) 

WATER 

MIIUTtS 
ATJTOP 

•RtATHlRG 
HEOIUH 

CHAMBER 

NIRUTES 
AT  STOP 

•RtATHlRG 
HEP I UN 

210 
200 

210 

SEE h wmi 200 

211 

20Ö K y?r 190 190 19C 

Z yoL-JL-H— % 

0 

180 
170 
160 

150 
140 

130 
120 
110 

100 
_90__ 

80 

70 

60 

50 

40 

JL. 
20 
10 

180 
170 
160 

150 
140 

130 
120 

110 
100 

90 
80_ 

"TO 

60 
50 
40 

30 

20 
10 

01 ̂ ^ 

fczd 
ÄOIP-: 

170 
.__ BldLawJ— n2pBM== 

WL 

id) SKG-l sJ 

PSTW Ma 
150 

^a4iViu  

13Ö" 

L 13K-I 
110 

100 
90 

80 

70 

60 

50 
40 

30 

20 

10 

f  APO- 

YEOMAM 

f*»«pj 
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SIGNS AHO 5YMPT0HS KFME TREATMENT 

0 
ONSET 

ANATOMICAL LOCATION 
INTENSITY 

[(Mitt. ■••.. if»l tt) 

OCALIZED PAIN 17 IJOV «6d 52iQSn3Q      DCfni ICIEES 
RASH 

MODERATE 

MUSCULAR WEAKNESS 

NUMBNESS 

DIZZINESS 

VISUAL 0ISTUR8ANCES 

PARALYSIS 

NAUSEA OR VOMITING 

MUSCULAR TWITCHING 

RESTLESSNcSS 

mmmmmmmmmmmmmw 

CONVULSIONS 

ACOUSTIC AURA 
PARESTHESIA 

REMARKS:    fotktr signt ond tymbtami  be fort,  during and following  trtatmenth 

SEE ADDEIEUM 

TREATMENT SCHEDULE                                              | RECURRENCE TREATMENT SCHEDULE 

IE** SURFACE RELIEF |     TIME  BEACHED BOTTOM     | LEFT   SURFACE RELIEF TIME   HfACHEO  BOTTOM 

f*n 
SEE AT 

■ •Mi                  I   Of FT* 0*i' TIMC TlNt OC'Th 

TiME  OH  POTTOM REACHED SURFACE |     TREATMENT   TABL  USED    1 TIME ON  HOT TOM REACHED SURFACE TPEATME».     TABLE  USED 

M   ». 

OATt TlMl 

«•in. 

0»TC TIMC 

OE^TM OF 

5 TOP 

CHAMBER 
(J:S?J   fltUd   1« only -%Aen   tr«oi«r*t   titbit   3  o*  «   u 

t»T»J  or h.<A«n ol».-T   Ceo («"it   toMri  ar# «Itrrfiii 

i   DEPTH or 
STOP 

CHAMBER 
(Stops   filled  in only *,*««  treatment   taftl«  1 or »  ti 

U$e/  C  k>Hrd  ot*<*   frraf««"it   tdHr* «r«   «ll»r#.1/ 

FffT i8S MINUTER   AT   STOP H^f Af,-t|N(,   MfrDIUM rtii u<r. MINllTlS   AT   STOP BRtATHINÖ  MEOIUM 

165 73.4 Hi A 5 7 3.4 

2.3 140 6?. 3 SEE ADPEIPJU       i ;  HO 6 

120 5}.4 120 53.4 

100 44,5 100 44.5 

80 35.6 80 35.6 «♦> 

60 26.7 60 26,7 

50 22.} 50 22.) 

40 17.8 -.' 40 17.8 

30 U.4 (                1 30 13.4 

20 8.9 20 8.9 

10 ♦ .5 10 4.5 

TO SURFACE 
i—                        i 

TO  SURFACE 

REMARKS:     (Include   itfjurnct  of fVffnCl   trtctding  the  accident  and 
foctort   -  the  C0Mtt*»att9H   Shttt   if  netted) 

tvbttautnt   rttult   of  treatment,   noting *ny iinn*«*l   contributing 

Cfy 
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WXJALDSüiJ eins ono of four (livers making a saturation dive to 3001 

with an excursion divo to 4501 for 1 hour. Tho dive began on 14 November 
1966« Decompression was enrriod out In 2 foot stops, sponding 25 minutes 
at oach stop, Tho chamber atmosphere r.t 300* consisted of 3.0T> oxygon, 
11,&»' nitrogen, and 05,9ft helium. During the decompression the oxygen 
level was maintained at 0,3 atmosphere, the pressure !>cing maintained, ao 
needed, with 100^ helium, CO2 was not allowed to exceed ,00%, Tho gas 
mixture for tho 450' excursion was C/J  oxygcn/9£j helium. 

The pro-dive physical examination was unremarkable, DOnALDCC:.' had 
boen treated for loft knee pain during a dive to 400 feet for 1 hour on 
6 October, end for right knee pain during a dive to 450 feet for l/2 hour 
on 11 October, On 25 October he made a 100 foot saturation dive, with a 
2001 excursion, without incident. 

At 52:02: :30 fron tho start of decompression, at 501, DO;:,ALDCO!J 
reported moderate pain behind the patellae of both knees. The pain 
had begun minimally at 54*, and had increased in intensity after the 
progression to 521 and to 50', Physical examination by ItEEDY, Ili'l(DV), 
a member of the 4-man team, under the direction of the medical officer, 
was unremarkable. Hcconprossion was begun, with the patient breathing 

. 2Cw C2, GC£i lie by mask. At 60' tho pain was slightly decreased. At 
701 the retro-pateliar pain was nearly rone, but he began having pain 

■ in tho right calf and right popliteal fossa. The patellar pain 
disappeared at GO1, but tho right calf pain increased in intensity 
and extended down tho leg. He-examination at GO», again under tho 
diroct supervision of tho attending M,D., revealed slight weakness of 
the right log. The pain was increased by neck flexion. Sensation was 
intact, (loop tendon reflexes equal bilaterally, plantar responses normal, 
and tho femoral and pedal pulses wore intact and equal bilaterally, Tho 
pain increased transitorily as tho rocomprossion was continued to 901, 
with tho addition of some pain in the right groin. 

The transition to 100f was not accompanied by additional pain. At 
this depth the pain became intermittent, primarily involving the right 
calf, popliteal fossa, and groin areas. He-examination was normal except 
for minimal weakness of the right leg. (The apparent weakness »May have 
boon due to pain), lie spent two 30 minute periods breathing GO^/20^ II0O2 
by mas!:, with 10 minute intervals breathing chamber atmosphere. At tho 
end of this time tho pain was present in tho right knee and occasionally 
in tho loft knee. Tho physical examination was normal, and ho had only 
minimal subjective knee weakness after doing 5 deep knee bonds. Ho thon 
spent two 30 minute periods breathing GCft» \\a/4C£* On by mas!:, with 10 
minute intervale breathing chamber atmosphere. Very slight pain and 
stiffness wore present in tho right kr.ee at the end of this time* and 
occasional slight pain in the l«-ft knee. 
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It war. decided to procood to 110' to achieve noro nearly complete 
relief. The pain increased in intensity as tl:e pressure was incrcasod, 
however, with pain returning in the right groin. The rcconpression vino 
stopped at 1061 because of the pain. Physical examination revealed no 
neurological deficit. After 30 minutes breathing chamber atmosphere, 
ho was put on OT» helium, 4ffj oxygen by «ask for two 30 ninuto periods, 
with an interval period of 30 r.iinutos off the mas!:. There was no pain 
at the end of this tine. The pressure was increased to IOC1 as a pain* 
provocative test. Since the increased pressure did not result in pain 
this time, the decompression was restarted from 10Ö1, spending 40 
minutos at each 2f stop. 

At 3C1 DOIJ/LDCO:: reported vory slight pain in tlio right knee and 
occasional twitching of tlio loft hip. The symptoms disappeared during 
tlio course of two 30 minute periods breathing 50K helium, DC£J oxygen. 
Subsequently mild vague right knee pain recurred with each depth change, 
and disappeared during the 40 minute stop. At each stop he spent 20 
minutes breathing chamber atmosphere and 20 minutes breathing 50/30 He02 
by mask and was not rccompressed. (Seo 2nd treatment schedule). 

From 30 • to 121 lie experienced no pain. At tlio end of the 12* stop 
ho reported pain in the left leg below the knee. .His three team mates 
wero locked into the igloo portion of the chamber complex to finish their 
decompression on tlio original schedule of 25 minutes/2 foot stop. A 
fresh tender was locked in to join DOIJALDSQIJ who then was nut on lOtfj 02 
and reconprossed to 301. The chamber atmosphere was switched tö air. 
Tlio recomprossion was slow because the pain shifted to the right knee 
and groin, and increased with tlio increased pressure. (Gee 3rd treatment 
schedule). One of the medical officers locked in at 30', and a thorough 
physical examination w£s unremarkable. Thirty minutes after the pain was 
gone completely the decompression was continued as per the 3rd treatment 
schedule, and the surface was reached without further incident. 

Thoro wore no post-dive scquollr.c. Physical examination, routine 
laboratory values, and multiple x-rays of both knees wore all normal, 

DO^ALDSOU1G repeated susceptibility to decompression sickness in 
the same anatomical location during <1GCY> dives has led to*his 
disqualification from the Man-in-tho-Sea piograr.;. This does not 
necessarily mean, however, that he can not participate in standard 
Wavy diving, the decompression schedules continue to undergo evaluation 
at tha Experimental Diving Unit. 

c.vj. nursEiGTEin .t 
nyi.c, usr* CPRO^ 
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e 
ist TPJ-ATJcrrr SCHEDULE 

DEPTH IUCPIHED GAG Tlf.E 

501 Chambor atnosphcvc (Hcportod pain) 

60« 00/20 Ito/O^ 27 ninutoo 

70» ii    it   ii 3 minutes 

001 HUM 2 minutes 

90« II        It        11 7 minutes 

100» It        II        II 
I 30 minutes 

Chamber atmosphero 10 minutes 
m 

80/20 IIGO2 30 minutes 

Chamber 10 minutes 

60/40 Iic02 30 minutes 

Chanibor 10 minutes 

60/10 U0O2 30 minutes 

Chambor 10 idnutes 

•.:; 

106« Chamber 22 minutes 

60/40 H0O2 30 minutes 

• .    . Chamber 30 minutes 
'    • - • 60/40 II0O2 30 minutes 

Chamber 12::30 

108« Chambor Mo pain -     - 

1 
RE-STATiT DECaiPHESSION tttit 

2nd TREATtEiiT SCHEDULE 
. 30» 50/30 UcQz 30 minute,^ 

1 Chamber 10 minutes 

i "   .50/^0 1100(2 ' 30 minutes 

1 36» Chamber 20 minutes 

1 50/50 He02   ; 20 minutes 

34« Chamber 20 minutes 

1 ' 50/30 IfeCfe 20 minutos 

F 32* Chambor 20 minutes 
1 

50/50 l!e02 20 minutos 

1  0 301 Chxibor 20 minutes 

50/30 JieOg 20 minutes 

Chamber 20 minutes 

^ 

Or 

X 

1, 

& 
*tf>' 

&Ü $& 

^ 

0 

t 1° 

IIo noin - proceeded with 2 foot decompression stops, sy 
50/30 II0O2 and 20 minutes on ChombcA?. rjao at each stop. 

ion stops, spending 20 minutes on 

■,...' . ...   ----- .-.■-■■• 

*^  
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3rd TT^ir.r.rf GCSISXJLE 

nnrai IOTIPJ-D GAS TT32 

30« loc# C2 30 ai:.uLoc 

Air " 31 uiwutes d* 
lev;; en CO r.i. ufcec «1 
Air GO niiiutos 

10-.:; o2 CO idUratcs 

Pain gone • ■ 

Air 33 ninutec • 

20» IOCS Oj> DO rli::itcs including 20 ninutcs travel tino 

Air 20 .-..Ir.utns 

10« IDSS 30 ninutes including 20 nir.uroc travel tin» 

_ Air 2D ni:-uv.oc 

3« 3D r&iutco ■; 

6« M.T . CO öi-.*i*en '• 

4* iCCfJ 0^ 30 aiiiircoG 

2« Air 30 nlnutoa 

SUBF/CE 

vtf 
A* ** »*' 

fiV» .V* 

0 
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T *r •«■«.' OO0 3t9Z ? 
REPOrfT OF DECOMPRESSION SICKNESS AND All DIVING ACCIDENTS OtlCt««l  -   TO MNE».   M*S*l*C'OH.   o.   c. 

COM - to tig. QI»I«C umt. um. cut rjctogt, jjfgj 

© :
t s .00.15$ or «P0.T..C $»T.O.UäSä IJAVY ^nnir,E:;rAL DIVIIJG UIIII 

i/A^iiTinroii riAVY YAPP, UASinisro;?. P. C. 20390 
■ANt  OF  MTttHT   I *•*»••••  /»'««' 

5TU3BS, Joo Poto 

■CWfTS JTM001:   Nf»-*I}R-I 

0. c. 
04ft 

14 DEC 1966 

srrs (CV) 
AGE IWEIGHTIHEIGHTIBUILD   (Chech ene) 

29 
TRS. 

216 
IIS. 

70*r fattm« «tc Mt»»» 

X 

lOtallHCftTIO«  lUNttt 

965 52 77 

X 

DIVING QUALIFICATIONS   ffttcj on«; 
U.S.  I   i/c (OTHER) 

RECORD OF ALL DIVES MADE  DURING  THE   TWELVE HOURS PRECEDING  THE  ACCIDENT 
(If more   than  thrtt  dives vere made,   record additional   under  'ORHARKS'   on  reverse.! 

FIRST DIVE 

»YPE OF*0»V6 1 DEPTH OF  01 V£ 

«IT OtT 

X ii^/boo1 
BOTTOM TIME 

B7:31i:15 

SECOND OIVE THIRD DIVF 

TYPE OF  CIVE 
WET OIT 

OEPTH OF  OIVE     BOTTOM  TIME   \  TYPE OF   OIVE 

r«ei 

«ET OR» 

OEPTH OF   OIVE 

feet 

BOTTOM TIME 

TYPE OF EQUIPMENT TYPE OF  EQUIPMENT TYPE OF  EQUIPMENT 

our 
it* 

our- 
st* 
NCLIUN 

out 
CIRCUIT 
SCUM 

SEE ADDffiJDUi.. 

CLOStO 
CIRCUIT 
SCUIA 

SHAUOM 
UATU 
NASI 

our 
set 

ottr 
st* 
NtllUM 

Oft« 
CIRCUIT 
SCÜIA 

ClOSCO 
CIRCUIT 
SCUl« 

»ULM 
UATtt 
MASK 

ottr 
st« 

ottr 
st* 
NtllUM 

Oft« 
CIRCUIT 
SCUM 

ClOStO 
CIRCUIT 
SCUO* 

SHAUOV 
vATta 
HAS« 

OTRCI 

TYPE OF WORK TYPE OF WORK TYPE OF WORK 

Mil HOOtRATC 

X 
BREATHING MEDIUM BREATHING MEDIUM BREATHING MEDIUM 

■Uli» • OIYCCR «I OlVGtR  I OTRl» (Specify 

SEE AbDEim.1 
«liur f OITCtR » OlYCtR  OTHER (Specify AIR   NtLlUN I OITCtR • I OITCtR   OTHE« (Specify) 

SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM 

lit IMIS NtMUW-OIVGlH 
IMI] 

X 

GASOUHC 
COMWSSOI 

Al*  I A« IS   HfLIVH-OITCfR 
■ *RIS 

GASOI IRC 
CONPrfliJO» 

iiiimi  HEUUN-OI»GE« 
•AR IS 

CASOURt 
C0HI>RlSS0R 

Oi COMPRESSION  SCHEDULE DECOMPRESSION  SCHEDULE DECOMPRESSION  SCHEDULE 

e TAROARO Sl'RTMt   US IRC 

AIR OITCtR 

SEE 

HI.   OCCONft.        TAIlt USCO 

toEiipyn 

SURFACE USIRC Kt. OECONPR.   TAtlt UStO 

'■r. 

Sü»FACE USIRC HI. OtCOMRR.   TAILC UStO 

TINE LEFT 
SURFACE 

TINE 
REACHED 
MT TON 

SEE ADDE 

RATE OF AiCERT 
TO FUST STOF- 

TINE 
REACHED 
SURFACE 

TINE LEFT 
SURFACE 

DUI.l 

TINC 
«EACHEO 
NT TON 

RATE Or ASCERT 
TO FIRST  STOP 

rT/m» 

TINE 
REACHED 
SURFACE 

TINt UET 
SURFACE 

Tf« 
REACHED 
OOTTON 

RATE Or ASCtHT 
TO fIRST STOr- 

rT/mi 

TINt 
REACHED 
SURFACE 

// surface ieconprassion need,  tine from 
last ulir ttop to III chanter itoP. 

tf tnrfaee ieconprassion used,  tint fron 
last ulir $t0P to Jit chamber stop. 

If surface decompression nsei,  tin* fron 
last mater stop to 1st chozber stop. 

iMO*t>t»0 



sian us snriMS KFMC NCAIMOIT 

^■GASH 

ONSET 
ANATOMICAL LOCATION 

INTENSITY 
(■HO.  Mt..   SIMM) 

■OCALIZEO  PAIN 29 new IOCZ Rica IT KiJEE HLD-MOOERATE 

MUSCULAR WEAKNESS 

NUMBNESS 

DIZZINESS 

VISUAL DISTURBANCES 

PARALYSIS 

UNCONSCIOUSNESS 

DYSPNEA ICHOKES) 
NAUSEA CR VOMITING 

ivAvAv«W»%W«vA\WiVAViV«VAVAV«ViV»VW 

Mtäiütä^ 
MUSCULAR TWITCHING 

RESTLESSNZSS 
CONVULSIONS 

ACOUSTIC AURA 
PARESTHESIA 
REMARKS:    f«tA«r tlfm Ma  svai*toaf  before,   during and following  treatment)   '/   " ►»      t . 

// 

TREATMENT SCHEDULE RECURRENCE TREATMENT SCHEDULE 

A.          LEFT SURFACE REHEF TIME REACHED BOTTOM LEFT  SURFACE RELIEF TIME  REACHEO BOTTOM 

Byr' »1« 

s 
TlMt 

EE ADDI 
Ot*TM 

mm 
0»U TIHC Tl»l 01'»« 

TIME OH BOTTOM REACHEO SURFACE TREATMENT   TABLE USED TIME ON  BOTTOM REACHEO SURFACE TPEATME».     TABLE  USED 

ma. 

OATC Tl« 

Ml«. 

0»U Tl« 

DEPTH  OF 
STOP 

CHAMBER 
(StoP» filled In only *Aen  treatment  table 3 or u is 

used  or vhen  Other   treatment   tables  are  altered) 

DEPTH  OF 
STOP 

CHAMBER 
(Stops   /»l led   in only tuhen  treatment   table   3 or   »   ti 

u»ei  or k*fn other   treatment  tables 0*e alteret' 

FEET LBS MINUTES   AT   STOP HRCATHING MfcOlUM FtU IPS MINUTtS  AT   STOP BREATHING MEDIUM 

165 73.4 165 73.4 

140 62.3 140 62.3 

120 53.4 120 53.4 

100 44,5 100 44.5 ■ 

80 35.6 80 35.6 '*> 
60 26.7 60 26.7 

50 22.3 50 22.) 

40 17.8 •- - 40 17.8 

30 13.4 .             1    .   ' '       ■ ■'  1 30 13.4 

?0 8.9 20 6.9 v 
10 4.5 1    io 4.5 

TO SURFACE 
 L TO SURFACE 

REMARKS:     (tnctmde  *«f)a*ftCf  of events  preceding the accident and subsequent  remit  of treatment,   noting any unmfw+l  coNlriOnCiwtf 
•factor»  - Ute  continuation   sheet   if needed! 

9 
A 

cr 
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NOT REPRODUCIBLE 

ADDENDUM 

STuTwS was ono of 4 divers making a simulated saturation dive to 4501, 
with an excursion to 600* for 1 hour« Tho dive wac carried out in a wet- 
dry chanter complex at the Experimental Diving Unit. The chamber atmosphere 
was maintained at 0.3 ATA of oxygon. Prcssurization was accomplished and 
maintained with 10C& helium. The planned decompression schedulo consisted 
of a 25 minuto stop at each 2 foot decrement. 

At 124» f after 67t35«i00 of decompression, GTUI££ reported moderate 
right knee pain. The pain had boon present since about 150*, and had not 
increased as tho depth v/as decreased. Physical examination by Dr. Raymond 
(one of tho four divers) was normal. Ho v/as treated with GC& helium/20^ 
oxygon by mask for 20 minutes, and then with 32"J IIe02 for two 30 minuto 
periods. Intcrvoning woro 10 minuto periods breathing chamber atmosphere. ' 
The pain was not relieved completely, so tho chanbor was pressurized to    ^<> 
165» whore Vie was treated with five 30 minuto periods breathing 2& IIoCV>. 

**   Those periods woro alternated with 30 minute periods broathing chambor 
\\  iJ  atmosphere. Pain roliof v/as complete after tho 3rd period. Thirty 
N ^'*V' minuto after the last poriod on 32i II0O2 tho decompression v/as re-started   /;' 
A. at tho original rate.        ,^ \ 

■ ,0 

• 

c.^j. nunnusTEin 
LT, r.c, ucir* 
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At 20f, after 10l>:34i:00 of decompression, 5TU3DG again reported V' 
right knee pain. Hill (DV) REEDY was locked in, and ho and STUilhs were       «/* 
isolated from tho 3 other divers who continued their ascent to the ' * 
surface. GTUBD5 and REEDY woro recomprossod slowly on air, with STUBBS 
breathing 100/i oxygen. Complete relief W/JS obtained at 32v, but 
reprossurization v/as continued to 60f. After 2J minutes or. oxygon he 
reported right calf pain. There woro no significant physical findings. 
He then spent 10 minutes on air, 20 minutes on O2, 10 minutes on air, 
and 20 minutes on 02. After another 10 minutes on air the ascent was 
restarted at 1 FPM with STUHDC breathing 100ft Co. Tho pain recurred 
at 401. Mo was re-pressurized to 501 with slight relief. A blood 
pressure cuff was placed around the affected calf and inflated. At - 
00 mm.IIg. tho pain was markedly decreased. At 100 mm.llg. the pain 
increased again. Tho cuff was released, and the pain vanished, never 
to return again. The ascent v/as rosur.cd at 25 rain#/2

f decrement up to , 
301, then 40 minutos/2f decrement to the surface. The pos^divo 
physical examination v/as normal. 

• Impression - decompression sickness. 

This developmental decompression schedule is boing revised in hopes 
of avoiding further decompression problems, 
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OOO.3£06 
«PORT OF DCWMPNESSION SICKNESS AND ALL DIVING ACCIDENTS 
Mimetic (ttt. i'M) ___ 

O 
OOICIIAI -  TO  PU"CD.  «ASMIOCTOO.  0.  C. 

CO 

•IPO0T1 STNOOl:  NtO-M»-! 

,6  AQ^OtiS 0'  OlPOOTlit SUTIOI 

i-ivi^nt l   H rin~ unit, vfcnhJTKTtgn ^>w Y.ir». 1* isM typten. D.C. 
0*TC 

?-10-63 
■ Mt  0»   PATItiT   !*••«••• /«'ft/ 

:!0!;y:.   Mori:*.]    V. nnnl 

IDlATIflCATIOi   ■UMIt» 

003 m ?i 
AGE WEICHT HEIGHT BUILD (Check on,) DIVING QUALIFICATIONS /CA«c« one) 

TtV 

15? 
Hi. 

■ CO. 

K 
i/e 

X 

109 UHS SIO (OtKti) 

RECORD OF ALL DIVES MADE  DURING THE  TWELVE HOURS PRECEDING  THE  ACCIDENT 
IIf more   than   thrtt  dives vere made,   record additional  under 'REMARKS'  on  reverse.) 

FIRST DIVE SECOND DIVE THIRD OIVF 

TVP»E OF  DIVE    DEPTH OF  01VE      BOTTOM TIME TYPE OF  DIVE     DEPTH OF  DIVE     BOTTOM TIME TYPE OF  DIVE    DEPTH OF   DIVE      BOTTOM TIME 

■IT «ET 

± 'Mt 

0»T 

r«et feet 

TYPE OF  EQUIPMENT TYPE OF  EQUIPMENT TYPE OF  EQUIPMENT 

otto 
it« 

Oil* 
it» miun 

•»Co 
CUCUIT 
SCO!« 

ClOJIO 
CUCUIT 
SCUOA 

SNAiiO« 
■ATCO 
■•SI 

OTMt« 

VII 

OEEP 
st* 

OllP 
si« 
NtllUN 

OPIA 
CIRCUIT 
SCUM 

ClOSCO 
CUCUIT 
SCUIA 

SNAUM 
■ ATtf 
MASK 

DEEP 
StA 

OEEP 
SCA 
MtllUN 

OPEN 
ClOCUlT 
SCUOA 

CIOSIO 
CIRCUIT 
SCUOA 

sttAiioa 
■A HO 
NASA 

OTIIIO 

TYPE OF  WORK TYPE OF WORK TYPE OF WORK 

// smrfact decompression msei,  li«# fron 
loot tator «to« to ist chamber stop. 

If surface tjconprosslon used 
last vater stow to 1st ckambe 

tine from 
r stop. 

\lf turf act decompression used,  tint fron 
last kalif jfo* to 1st chamber stop. 

DEPTH 
OF STOfl 
[lull 

WATER 

MI00TI3 
AT STOP 

•»CiTHllC 
WtQIUN 

CHAMBER 

MltUTCS 
AT  STOP 

T7T 
■OCATNIIG 

MtOIUM 

DEPTH 
OF STOP 
(feet) 

WATER 

HIIUTtS 
AT STOP 

ME A THING 
NEOIUN 

CHAMBER 

MINUTES 
AT STOP 

■HEATH IIC 
MEDIUM 

DEPTH 
OF STOP 
ifeet) 

WATER 

MIIVTES 
AT STOP 

MEATHINC 
MEDIUM 

CHAM3ER 

MINUTES 
AT  STOP 

■OEATNIIC 
MEOIUN 

.70 y^ry 210 210 

jm FRO"! J70 iv 200 200 

JB2L c:;?Tr rue ■•TiO"-; 190 190 

•1B0*. AT •rir/ 180 180 

:i7a 170 170 

:ifitt 160 160 

>iao! 150 150 
:i-4ct 140 140 

:i3tf 130 130 

Tl« 120 120 

JIM 110 no 
10V 100 100 

**• 90 90 

•80/ 
-*♦• 

80 80 

•70.' 70 70 

:60y 60 60 

Ö 
50 50 

^0- 

40 40 

30 30 

•id 20 20 

10 10 10 

JHD-POPO V ') 
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SIGMS AND SYMPTOMS BEFORE TREATMENT 
3 

ONSET 
ANATOMICAL LOCATION 

INTENSITY 
•art VIKf (MHO. "WO.,  seven) 

^"VlZED PAIN \\\ "i      ".it* T'    . : ;iiLJ 
WH 
MUSCULAR WEAKNESS 

NUV3NESS 

OIZZINESS mmmmmmmmmmmmmm 
VISUAL DISTURBANCES 

PARALYSIS 

UNCONSCIOUSNESS «xxXXXX>ö<xxxxx>S>^ 
l^^\«\Y/XY)("A"x^^MVV^^Y/JMVY////AVy/AV^AV/ 

OYSPNEA   (CHOKES) 

NAUSEA OR VOMITING 

MUSCULAR TWITCHING 

RESTLESSNZSS mmmmmmmmmmmmmsm 
CONVULSIONS 

ACOUSTIC AURA 

P'RESTHESIA 

RCMARKS:    (othtr signs and symptoms before,  during and following trtatmtnt) 

PT notert stiffness n.Urht rviln 37 fcnoo *t \7Q rf»U*»v**' on »* *m c/TOp .it 150, rdturne«! 
at 110, rsli*v»5 *t 100 (H HR sto\>).  islirat   '3?n9*ti<Vi 
roturnflJ #it "5',  liicrtttse-j I» liitttiwlty tr> 7*71 vh»fr<fc Ir.t report« i. 
no othov oirrjö •*.r» sjiipco;.»3 iw.l-'. be ollciteJ at that ti**v3 or ;»t *ny other 
point in tho tmst.iont. 

NOT REPRODUCIBLE 

TREATHtNT SCHEDULE                                            | RECURRENCE TREATMENT SCHEDULE 

_     LEFT SURFACE RELIEF |     TIME REACHED BOTTOM LEFT   SURFACE RELItF TIMF.   WfACHtO  BOTTOM 

P., AT 
TIMC 

r-sc-to 
TIMC 

norzv. 
OCfTM 

ro?. 
I 0«K TIME TIMC 01'TM 

TIME ON BOTTOM REACHED SURFACE |    TREATMENT   TABLE USED \       TIME  ON   BOTTOM REACHED SURFACE TREATMEh     TARI£  USED 

T?V..M:^;:T  „■■. 
0ATC TIMC 

I.    . i                                        l*"1' 

DAU TINE 

DEPTH OF 
STOP 

CHAMBER 
(Stop* filled in only yhen treat««*!  table 3 or u is 

used or when other treatment   tables are altered! 

1    DEPTH  OF 
STOP 

CHAMBER 
(Stops   filled  in only «A««  tr«at«f*t   table  3 or •  tl 

wird or vhen other  treatment   tailes are a\tere.i) 

FEET LBS MINUTES  AT  STOP            ( HRCATHINti-'MEOfUM |   FttI ins MINUTtS  AT   STOP BREATHING  MEDIUM 

165 73.4 165 73-4 

140 62.3 
• |    HO 62.3 

120 53.4 1?0 53.4 

100 44.5 100 44.5 

80 35.6 1     80 35.6 •% 
.     60 26.7 60 26.7 

50 22.3 50 22.) 

40 17.8 • 40 17.8 

"     30 13.4 :       30 13.4 

20 8.9 20 8.9 

10 4.5 i     10 4.5 

TO SURFACE 1 1 TO SURFACE 

REMARKS:     (Include  ntnuenet of tvtnts  preceding tht accident and  subsequent  rtiult  of treatment,  ncting any *nu*w*l contributing 
factors - Ute coif in«« Neu  tkeet   if needed) 

SEK ATTACHED SHCCT 

o 

\W0i^ihmJmTp^aWiiil^iMu^aa' •-*•»<»'"*»•>»***»*> 

-£7n™' ■- 
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Prior to this dive the patient, Houle ^ives a history c*  in1n?*y 
to the involved extremity. occurring in i motorcycle nccidrn*: nporoximately 
one year ar,o, causing severe contusions and abrasions in the general irea 
of the present symptoms. In audition, he has had two orovious cases of 
th» ben Is, both within the J»t three months while workin" with the ADS IV 
Project In England. These bends m.*»nifeste<l the same symntoms as those In 
the proton-«- c*se. 

The dive was a 600 foot saturation run. descent in 14:35 44 hours 
on the bottom durir»-* which the >V«rk VIII ser.i-clnsod scuba rip;s were 
swimtosted in the wotpot. Ho excursion was attempted. 

Ascent herein it a rate of 2 minutes a foot to 570 where the rate 
of ascent was chanrred to 3.5 minutes per foot. This rate was held constant 
except '"or stop3 of four hours duration at U50'\ 300', 150* and 1001. 
Constant .3ATM 0a + He was maintained. 

In retrospect, accord in 7 to his own lo", rrh<* first si.^ns had appeared 
at 170: with a mild pain in the ri«;ht knee which cleared at the 150' stop. 
It returned at 110 but was better after the four hour hold *t 100 and '»one 
at 06'. At 35' the sensation returned.. involving the ri?ht knee and hin, 
gradually increasing in intensity until, or, prn-.iptir.*; by fellow diver it 
was reported at 77* after 140: 15:00 hours decompression. (All times will 
refer to lor* times, indicating in this case time after leaving bottom). 

Treatment was ber*un according to the protocol devised for treatment 
of cases occurin<j in saturation dives: 

(Letters refer to enclosed <*arph) 

A. 1*10:15   Pain in right knee and hip reported, no further signs 
or symptoms elicited. r 

B. 140:47   During recompression toward depth of relief Houle placed 
on I-le-32%02 mix by mask. 
Off Mask 
Depth of Relief 115 feet. No pain, no loss of strength or. 
sensation „~—— 

On Mask Ho~32tC2   .      *" 4       '*^: ~~^~^Mft\.E 
Or Hink He-M0*»02 \ QCPfcOD^ttU 

Off Mask K& Ht 

On Mask (40%) 
Off Mask 
On Mask (40%).    Be^an Ascent to 90 feet according to 
treatment protocol, at rate of Ifpm. 
Reached 90f chanr.ed rate of ascent to 20 Ilin/ft. 
Off Ma3k 
Houle reports onset of mild ache medial asnect of ri*ht 
knee and ri?*ht anterior thi«h, occurred after reaching 39?. 
Af»ain no other si<*ns or symptoms. 
On 60-10 mix by mask 
Off Mask 
Other divers separated, tender sent from surface to loin 
Houle in chamber, chamber taken down one foot to make seal 

49 

141:32 
c. 141-32 

142:0-1 
142??3 
142:37 
142:50 
1>>3:2H 

D. 143:36 

E. 144:03 
144:08 

r. 161:01 

161:09 
161:39 
161:43 
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on hatch, 
G. 161!51  Beran descent toward sixty feet at 1 fpm. No change in 

symptoms. Pain was almost completely relieved at 50f 

H. 162.30   Further improvement on reaching sixty feet. Pe?,an cycles 
of twenty minutes 100% 02 by mask. 

162!58  Off Hank 
163:09   On M??k during this oeriod all symptoms had cleared« 
163\?l       Off Monk 
163:37   Or. Mask 
163:57   Off Mask 

I. 163:50   Ascent to SO feet at 1 ?Ti7\.    No symptoms. 
K. 166:50   Ascent to the surface at the rate of 20 minutes/foot, (actual 

travel 2ft at 1 fpa* then 30 minute holds). Each hour 
twenty minutes of 02 administered by mask. 

N. 180:32   Surface 

Th'sro were no residual symptoms, x-ray of the involved extremity was 
negative. The four other divers never manifested any si*ns or symptoms 
of decompression sickness. 

*s i MWMHMHmwmti*«"" ** " 
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REPORT OF OECOMPRES.ION SICKNESS AND ALL DIVING ACCIDENTS 
RiVMCO 6*20/1  (•'».  3-67) 

>V-a ^>;,/ 7 
REPORTS SYMBOL:    HcO-6420-l 

ORIGINAL - aUMTD. WASHINGTON. 0. C. 
COP* - NAVY IXP. DIVING UNIT. WASHINGTON NAVY YARD. WASHINGTON. 0. C. 
COPY - NAVAL SU«. WP. «TNTER. N»VAL 'Mtl.   BA'.r NfW LONDON. GRQTfrN. CONN. 

I\? »rrei :•* oi   utrvNiivi MAMO« 

o S. Nnvy gxpcrincntal Diving Unit, gPgh, Nnvy Yard, \7nshlrTgton, P. CJ   28Mar 1J?68 
TAtUNT   |5»'n«tf   ftnil 

CLtRK,  DorckJ. 
GRADE/RATE        ]I DENT IFI CAT ION NO. 

IPO-CDl   IniT P/JX3S91C3 

c*u 

TYf-f. OF DIVING ACCIDENT 

Bends 
AGE    WEIGHT    HEIGHT     BUILD  (Chrck  one) DIVING   QUALIFICATIONS   (Check  one) 

33 
>RS. 

170 
LB«;. 

70 
IN*. 

HIWTCHJ MED. HEAVY] l/C 

X 
SAL. D.S. EOO UWS STU (OTHER) 

Royal Navy 
RECORD   OF   ALL  DIVES  MADE  DURING  THE  TWELVE   HOURS   PRECEDING  THE   ACCIDENT 
(If  more   than   three  dives  were  made,   record  additlonal   under   "REMARKS" on  reverse. ) 

FIRST OIVE SECOND OIVE THIRD DIVE 

TYPE OF  OIVE      DEPTH OF  DIVE      BOTTOM TIME TYPE  OF  DIVE     OEPTH OF  DIVE      BOTTOM TIME TYPE  OF  DIVE     DEPTH  OF  DIVE      BOTTOM TIME 
DRY 

600 f.»Ct Saturatl 
WET 

f-^t 

TYPE  OF  EQUIPMENT TYPE  OF  EQUIPMENT TYPE  OF  EQUIPMENT 

OCEPTÖEEP 
SEA SEA 

HELIUM 

OPEN 
CIRCUIT 
SCUBA 

CLOSEü       * SHALLOW 
CIRCUIT    IwATER 
SCI PA MASK 

Chan 

DEEP 
SEA 
HELIUM 

OPEN 
CIRCUIT 
SCUBA 

CLOSED 
CIRCUIT 
SCUBA 

SHALLOW 
WATER 
MASK 

OEEP 
SEA 
HELIUM 

OPEN 
CIRCUIT 
SCUBA 

CLOSED 
CIRCUIT 
SCUBA 

SHALLOW 
WATER 
MASK 

TYPE OF WORK TYPE OF WORK TYPE OF WORK 

X 
BREATHING MEDIUM BREATHING MEDIUM BREATHING MEDIUM 

HELIUM X OXYGEN X 

92.4 Ho» 6 
OXYGEN 

.0 N, 

OTHER   (Sptcify) 

1.6 O 

HELIUM % OXYGEN %  I OXYGEN    JOTHER  (Specify) HELIUM  X OXYGEN  X OTHER   (Sptcify) 

SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM 

DECOMPRESSION SCHEDULE DECOMPRESSION SCHEDULE DECOMPRESSION SCHEDULE 

O 
SURFACE USING 

AIR  OXYGEN 

TIME   LEFT 
SURFACE 

1542 
2Q Marl 

TIME 
REACHED 
BOTTOM 

14 f 071 

HE. OECOMPR.   TABLE USED 

RATE OF ASCENT 
TO FIRST STOP 

1 fpia 

TIME   REACHED 
SURFACE 

02:30 
30 Mnr 

SURFACE USING 

AIR   OXYGEN 

TIME 
REACHED 
BOTTOM 

HE. DECOMPR.   TABLE USEO SURFACE USING 

AIR !OXYGEN 

TIME 
REACHED 
BOTTOM 

HE. OECOMPR. 

// surface decompression used,   time from 
last water stop to 1st chamber stop. 

If surface decompression used,   time from 
last vater stop to 1st chamber stop. 

If surface decompression used,   time from 
last  water stop  to 1st chamber s*op. 

(over) 
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SIGNS AND SYMP10NS BEFORE TREATMENT 

ONSET 
ANATOMICAL   LOCATION INTENSITY 

(*s DATE TIME <MILD.MOO.. SEVERE ) 

^p7'AL iZED   PAIN 23 Mar 6S 1500 Loft Knoo Mod. 
RASH 

MUSCULAR   WEAKNESS 

NUMBNESS 

DIZZINESS wmmmmmmmmMmmmm 
VISUAL  DISTURBANCES 

PARALYSIS 

UNCONSCIOUSNESS mmmmmmmmmmmmmrm J888S888888888S 
DYSPNEA   (CHOKES) ^<i^<^^^^^^^^i^i^^^^^m^w 
NAUSEA   OR   VOMITING mmmmsi^^^M^^^m^mm 
MUM III AM    1 WITCH INC, 

Rl Sll 1 NSNI SS \&$"sss>?sk:*^ 
CONVULSIONS 

ACOUSTIC  AURA 

PARESTHESIA 

REMARKS:  (other signs and symptom»  be/ore, during and following  treatment) 

Ko otter signs or symptoms 

o TREATMENT SCHEDULE RECURRENCE TREATMENT SCHEDULE 

LEFT SURFACE 
mTrt I TIME 

SEE ATTACK 

RELIEF 
OEPTH 

'ACTED fclEBT TftLVTCD Qfl 

TIME REACHED BOTTOM LEFT SURFACE RtLIEF TIME REACHED BOTTOM 

TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USED TIME ON BOTTOM REACHED SURFACE TREATMENT TABLE USEO 

pro 
MIN. 

DATE     « ocol 
I 

DEPTH  OF 
STOP 

CHAMBER 
(Stops filled in only when treatment table 3 or U is 

used or when other treatment tables are altered) 

DEPTH   OF 
STOP 

CHAMBER 
(Stops filled in only when treatment table 3 or 4 is 

used or when other treatment  tables are altered) 

FEET LBS MINUTES AT STOP BREATHING MEDIUM LBS MINUTES AT STOP BREATHING MEDIUM 

165 73.4 165 73.4 

140 62.3 140 62.3 

12C 53.4 120 53.4 

100 44.5 100 44.5 

80 35.6 W 35.6 

60 26.7 60 26.7 

50 22.3 50 22.3 

40 17.8 40 17.8 

30 13.4 30 n.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 
/actors - Use  continuation sheet if needed) 

© 

m     r ■AVM.EI^ttftt/.ljyCK) 
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Decompression 

Ascended fro» 000 to 570 at rnto of X fpa, chamber 02 had bean raised 
•lightly prior to ascent.   Hold con«tent ascent rat« of 15 minutes par foot 
except for four hour atopa at 4G0# 300, 1609 100 foot*   Doeomoroeelon 
«aa uueventful until 31 foot« 

Bond 

28 March 
1000 At flftyono,~two frit CIAKK noted pain in tha prepateller araa laft 

knee, worse with exercise, no othor symptoms 

Evaluation 

Blatoryt no previous bonds, rugby lnjuvloa to both legs 5-10 years previously* 
Ko othor trouble during thla divo, no trauma recently, Kov at fifty feat haa 
sensation in both i-neat. 
Physicals vital signs normal» no rash.chest clear [50 foot eto3 to P and A. 
No crepltu» in joints or tonnona, nc thanges in tho fundua. Nervous system 
intact, no paraathaalaa in tho affected area. Pain relieved during «a*. 

Treatment ^o 
r 

23 »arch R°0n 
1615 Pain recurred at fifty foot atop, during meal, after short rest,     ^&/r 
1633 put on 100% 02 * 
1653 Off O2 Scmo improvement 
1710 Wurco in both Uneca 
1711 On 100% O2 preparing to split corcplox 
1731 QZZ O2 (SO foot) needy sent down OP tender Chaober pressurised 
1747 Much Setter at sixty foot, poing on 60-40 mix 
1750 Prin worco spreading to thi^h procaurizing chamber 
1820 Some improvement, giving trial of 60-40 mix at this depth 
1840 0?f nix, kneo clear, thigh mild ache, encouraging hy drat ion, Eaturn 

dopth according to protocol - 66,8 ft, 
1858 On mix 
1020 Off mix no roaldual symptoms 
1A40 On mix no residual symptoms '• 
2000 Off mix no rocidual cymptoma 
2050. Walking in cliambor, no <*ymptoma, rate of ascent switched to twenty 

minutes/foot (at 75 feet) 

20 March 
0200 Holding for four hour» at fifty feet. No change, 
0700 Continuing accent at 20 Xpm, No chance, 
0815 Added 100% 03 for 40 minutes every 10 feet to regimen. Ho symptoms 

30 March 
0160   CIAfiX en surface, no eymptcme, no signs on physical. 
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REPORT OF DECOMPRESSION SICKNESS ANO ALL DIVING ACCIDENTS 
«AVMEO 6<t»/ I   (REV.   3-67) 

>'N.01ÜS.:U. K,50 

!?:P0I>;J SYM30U    MED-6H20-I 
ORIGINAL    - AlAUD.   SA'.HINf.lO'i.   0.   f.. 
COPY   -  NAW   IXP.   HIVIMi  *H\\,   UA'.MI'fGTO'l   NAVY   /A*'..   «)VI'.r,Tf,/i,   o.   c. 
COPV  - NAVAL   SUB.   MIO.   r> :.(>'.   HAW Al    '.'.ft.   f»' •'   ••■• »     '/•:.'.'..   '.-f.'Vi.   rf.NN. 

KAMI    AN»   AOl'KI SS   Of    H. »'OUTING    MAT ION 

Navy jfrperlmental Diving Unit.  Bldg.  214.  WNY. Washington.  P.C. 
NAML  OF   PATIENT   f£«rn<i*»   ft'lit 

LAFFERTY    C.   F, 

GRAOC/RAU 

LT 

IDCNMMCATION NO. 

UNKNOWN 

J_28L 
TYPE   '.'F   DIVING AC'.U.t.T 

D?<?OTnpressiQn Sickness 
A OF wi mm HI IUII 

30 170 90 
VHS Lns. 1 H\-. 

il«il.| Ml O.llil AW 

DIVING  QUALIFICATIONS   (t:i„,i,  onr/ 

i/c 

X 

RECORD  OF   ALL  DIVES  MADE   "WRING THE   TWELVE  HOURS  PRECEDING  THE   ACCIDENT 
(If  more   than   three  dives  were  made,   record additional   under   "HEHARKS" on reverse, j 

Diving Officer   (RN) 

FIRST DIVE 

TYPE   OF   DIVE      DEPTH  OF  DIVE j   BOTTOM TIME 

SECOND OIVE 

TYPE  Or   DIVE DEPTH OF  DIVE BOTTOM TIME 

THIRD DIVE 

TYPE  OF  DIVE DEPTH  Of  OIVE BOTTOM TIME 

600 fret 2848 min 
*rr 

TYPE   OF   EQUIPMENT TYPE  OF  EQUIPMENT TYPE   OF   EQUIPMENT 
OEEP 
SCA 

DFEP 
SEA 
HELIUM 

OPEN 
CIRCUIT 
SCUBA 

CLOSED 
C IRUHT 
SCUBA 

SrlALLO* 
«A.F.R 
MASK 

CHAMBER 

DEEP 
SEA 
MEL.UM 

OPEN 
CIRCUIT 
SCUBA 

CLOSED 
CIRCUIT 
SCUBA 

SHALLOW 
WATER 
MASK 

OEEP 
SCA 

OEEP 
SCA 
HELIUM 

OPCN 
CIRCUIT 
SCUBA 

CLOSED 
C I RCij IT 
SCUBA 

SHALLOW 
*ATER 
MASK 

TYPE   OF  WORK TYPE  OF  WORK TYPE   OF  WORK 

MODERATE MODERATE 

BREATHING MEDIUM BREATHING MEDIUM BREATHING MEDIUM 
HCLIUM % OXYGEN  %   I 0XV6EN    I OTHER   (SptcTfy~j MR j MEL I UM * 0X"GEN  %   j OXYGEN 

92.|4% Ho.   6.0% N2. 

OTHER   (Spttify) 

ll.6% 02 

HELIUM % OXYGEN % I OXYGEN  (OTHER (Sftcyfy) 

SOU<CE  OF  BREATHING MEDIUM SOURCE  OF  BREATHING MEDIUM SOURCE   OF«REATHING MEDIUM 

DECOMPRESSION  SCHEDULE DECOMPRESSION SCHEDULE DECOMPRESSION SCHEDULE 

SURFACE  USING HE.  OECOMPR. 

SATURATION "' 

SURFACE USING 

AIR  OXYGEN 

HE. OCCOMPR.   TABLC USEL SURFACE USING 

AIR  OXYGEN 

HE. OECOMPR.   TABLC USED 

TIME LEFT 
SURFACE 

1542 
20 MAR 

TIME 
REACHED 
BOTTOM 

+ 
14:07j \    FT/MIN 

// surface decompression used,   time from 
last voter stop to 1st chamber stop. 

0730 
129 MAR 

TIME 
REACHED 
BOTTOM 

TIME REACHED 
SURFACE 

TIME LEFTITIME 
SURFACE   REACHED * 

BOTTOM 

// surface decompression used,   time from 
last voter stop to 1st chamber stop. MIN 

// surface decompression used,  time 
last water stop  to 1st chamber stop. 

from 

DEPTH 
OF STOPJ 

Mull 
MINUTES 
AT STOP 

BREATHING 
MEDIUM 

CHAMBER 
MINUTES 
AT STOP 

BREATHING 
MEDIUM 

DEPTH 
OFSTOFf 

fjeetj. 

WATER 
MINUTES [BREATHING 
AT STOP I MEDIUM 

CHAMBER 
MINUTES    (BREATHING 
AT  STOP MEDIUM 

DEPTH 
OFSTOFt 

ihm 
WATER 

MINUTES 
AT STOP 

I BREATHING 
MEDIUM 

CHAMBER 
TES 
TCP 

Bftt*7«ING 
vCCMtfV 

210 210 210 

200 200 200 

ISO 190 190 

180 
SEE ATTACHED SHEET 

180 180 

170 170 170 

160 160 160 

150 150 150 

140 UO 140 

130 130 130 

120 120 120 

110 110 110 

100 100 100 

90 90 90 

80 80 80 

70 70 70 

60 

50 

60 60 

50 

40 40 40 

30 30 

20 20 20 

10 10 10 

(over) 
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SIGNS AND SYMPTONS BEFORE TREATMENT 

REMARKS: (other   signs  and  syrptoms  before,  during and following  treatment) 

SEE ATTACHED SHEET 

TREATMENT SCHEDULE RECURRENCE TREATMENT SCHEDULE 

LEFT  SURFACE RELIEF TIME  REACHED BOTTOM \          LEFT  SURFACE RELIEF TIME   REACHED  BOTTOM 
DATE 

29MAR 68 

TIME 

0808 

TIME 

UNK 

DEPTH 

10' 
see attached 
sheet 

OATE TIME TIME DEPTH 

TIME ON  BOTTOM REACHED SURFACE TREATMENT  TABLE USED TIME  ON  BOTTOM REACHED  SURFACE TREATMENT   7A&LE   USEO 

see attached 
sheet              MIN. 

DATE 

28 MAR 

VI ME 

1018 other                      i MIN. 

DATE TIME 

1 

DEPTH  OF 
STOP 

CHAMBER                                               | 
(Stops filled in only when treatment   table 3 or U is 

used or when other treatment  tables are altered) 

DEPTH  OF 
STOP 

CHAVOER 
(Stops filled in only uhem  treatment   table 2 or U   is 

used or  when other   treatment   t>isAr<,   r.re  alt'emd) 

FEET LBS MINUTES  AT  STOP BREATHING MEDIUM          | FEET LBS MINUTES  AT  STOP BrtEATHlNG MEDIUM 

\f 73.4 165 73 4 

140 62 3 140 62 3 

120 53.4 SEE ATTACHED SHI pST                                I 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 1 | 
20 8 9 20 8 9 1 

10 4.5 10 4 5 ' 
TO SURFACE [ TO  SURFACE 1 

REMARK S: (In elude  t equence  oj event«  p r reeding   the  accident   and subsequ ent rest lit   x>f treatment, not ing on f   unusual   contributing 

factor»  - Use  continuation »heet  if needed) 

SEE ATTACHED SHEET 

K gü&MITT,  CDR,  I.fc,   USX 
SIGNATURE OF MEDICAL DEPARTMENT REPRCSCSTATIV 

%"  UMU *s!Q|1 (bACi) 

'■'iHMBUil wy** MMMBBiltf^iMi'iB 
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Ascent from 600 to 570 feet at 1 FFM, Chamber 02 had been raised 
slightly prior to ascent. Hold constant rate of ascent of IS 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 
ten minute period to 30 feet. The patient complained of marked increase 
in pain coincident with compression and it was decided to return to a 
shallower 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. 
He surfaced asymptomatic and experienced no further difficulty. 

TREATMENT SCHEDULE 

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

0808*^ 
082 
0823  f 
0828 
0928 I 
1018 y 

Breathing 100% 
oxygen by mask 
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REPORT OF DECOMPRESSION SICKNESS AND ALL DIVING ACclDENTS 
•UVHED *i»20/ I  (REV.  3-6?) 
&'N.0105*214. 5650 

RfPOKTS 3YH30L:     H£D-6«20-I 
ORIGINAI   - fiiiwro. WASHINGTON, o. •:. 
COPY   -  NAVY   fXI*.   DIVING   II«»!,   *A'.HINCTO'I   »JA// 
COPY   -NAVAL   MM.   «Ml.      JNIIR.   NA/Al    '.■.=!.    ^f 

NAMl   AM)   AÜOKI :.-,   01    MirüHTir.c    >IAI ION 

Navy Experimental Diving Unit,  Bldg. 214,  WNY, Washington,  D.C. 25 APR 1968 
NAME or PAIIENT {fimrntM* /in»; GRADE/RATE IDf NTH KATION  NO.                          |t*PC   OF   DIVING  Ar.-.iT/f.T 

GIESS LCDR UNKNOWN             |Decompression Sickness 
AGE WEIGHT HEIGHT 

üNK~~ 
niliLO  (Check  one) DIVING   QUALIFICATIONS   (Check  one) 

31 ÜNK i£Nrt« MIO. HEAVY OOCSE MAST l/C SAL. o.s. 2/C unr fOÜ u* i STiJ    1   (OTVfRl 

v«s. LOS. INS. X jDiving Officer 
RECORD   OF   ALL  DIVES  MADE  DUR'NG  THE   TWELVE   HOURS  PRECFDING  THE   ACCIDEM 
(If more   than  three Hives vere «ode»   record adriit ional  under   "HEMAHKS" on reverse. ) 

FIRST DIVE SECOND DIVE THIRD DIVE 

TYPE  OF OIVE OIPTH OF DIVE nOTTOM TIME TYPE   OF  DIVE DEPTH OF  DIVE BOTTOM  TIME TYPE   OF   DIVE DEPTH or DIVE ' üOTTOM TIMC 
DRY 

600 4192 fret 

TVPC   OF   I Oil I I'M) NT 
M FP 
SI A 
HELIUM 

orfN 
CIRCUIT 
SCUBA 

CLOMP 
CIRi HIT 
SCUM 

SHALLOW 
»ATI R 
MASK 

CHAM 3ER 

TYPf   OF  lOUH'MTNT TYPE   Of    I UUIPMI t.[ 

DTEP        IOPTN 
SEA CIRCUIT 
HELIUM     SCUBA 

CLOSED 
CIRCUIT 
SCUBA 

SHALLOW 
WATER 
MASK 

orr.f- 
SCA 
HELIUM 

OP IN 
C I W.I» IT 
SCUflA 

r.i u;ui 
' IC..JIT 
SCUHA 

'."*! I 0« 
•AU» 
MASK 

TYPE  OF  WORK TYPE  OF  WORK TYPE   OF   WORK 
MODERATE MODERATE 

BREATHING MEDIUM BREATHING MEDIUM 
HELIUM n OXYGEN  % 

92.4% He, 

OXYGEN 

6% N2 

OTHER   (Sptcify) 

.   1.6% 02 

HELIUM « OXYGEN  % OXYGEN OTHER   (Sßtcxfj) 

BREATHING  MEDIUM 
TTR  'HELIUM « OXYGEN 5 I OXYGEN  I OTHER (Spttlfj) 

SOURCE OF BREATHING MEDIUM SOURCE OF BREATHING MEDIUM SOURCE OF'BREATHING ML DI UM 

DECOMPRESSION SCHEDULE DECOMPRESSION SCHEOULE DECOMPRESSION SCHEDULE 

SUREACr   US INC. HE.  OCCOMPR. 

SATURATION"p 

SURFACE USING 

AIR      OXVGEM 

TIME LEFT 
SURFACE 

HE. OECOMPR.   TAOLE USED 

RATE OF ASCENT 
TO FIRST STOP 

SURFACE USING 

AIR  OXYGEN 

HE. OECOMPR.   TAflLE USED 

TIME LEFT 
SURFACE 

15 APR 
2214 

TIMl 
REACHED 
BOTTOM 

+ 
09:45 

1130 
125 APR 

TIME 
REACHED 
BOTTOM 

TIME REACHED 
SURFACE 

TIME 
RCACHEO 
BOTTOM 

// surface decompression used,  time from 
last water stop to 1st chamber stop. 

If surface decompression used,   time from 
last wtter stop to 1st chamber stop. 

If surface decompression used,   tine from 
last voter stop  to  1st charter stop. 

DEPTH 
OF STOP 

Mull 
210 

WATER 
MINUTES 
AT   STOP 

IDftEATHING 
MEDIUM 

CHAMBER 
MINUTES 
AT STOP 

BREATHING 
MEDIUM 

DEPTH 
OFSTUf 
(feet) 

210 

MINUTES  BREATHING 
AT STOP   MEDIUM 

CHAMBER 

MINUTES      BREATHING 
AT  STOP MEDIUM 

DEPTH 
OFSTOF 
(feet) 

210 

WATER 
MINUTES 
AT STOP 

63EATMM 
MEOiOM 

M'NL.T£S 
AT   STCP 

BRiATHis; 

VEOUM 

200 200 200 

190 

180 
SEE ATTACH SB SHE ET 

190 

180 

t90 

180 

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 

40 

50 

40 

50 

40 

30 30 30 

20 20 20 

10 10 10 

(over) 
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SIGNS AND SYMPTOMS BEFORE TREATMENT 

ONSET 
DATE 

ANATOMICAL LOCATION INTENSITY 

LOCALIZED PAIN    {24_ APR.,68 
RASH 

2305 Right thigh JLUd 

MUSCULAR  WEAKNESS 

NUMBNESS 

DIZZINESS 

VISUAL   DISTURBANCES 

PARALYSIS 

•    UNCONSCIOUSNESS 

*     MUSCULAR   TWITCHING 

RESTLESSNESS 

CONVULSIONS 

ACOUSTIC  AURA 

PARESTHESIA 

REMARKS:     (other  sign* and symptoms before,  during and following  treatment) 

SEE ATTACHED SHEET 

TREATMENT SCHEDULE I                                RECURRENCE TREATMENT SCHEDULE 

LEFT SURFACE RELIEF I    TIME  REACHED BOTTOM LEFT  SURFACE RELIEF TIME   REACHES  BOTTOM 

OATE 

NA 

TIMC 

NA 
83io 
25 APR 

OEPTH 

25' !     NA 

DATE TIMC TIME OEPTM 

TIME  ON BOTTOM REACHED  SURFACE |    TREATMENT  TABLE USED    j TIME  ON  BOTTOM REACHED SURFACE TREATMENT  TABLE  USED 

NA                         Ml«. 

DATE 

25 APR 

TIME 

1130 
02 breathing 

1 during decomprej ision MIN 

OATE TIMC 

DEPTH  OF 
STOP 

CHAMBER 
(Stops filled in only when treatment  table 3 or k is 

used or when other treatment  tables are altered) 

DEPTH   OF 
STOP 

CHA 
(Stops filled in only vh< 

used or vhen other tree 

MBER 
M treatment  table 3 or U is 
tment   tables  are altered) 

FEET LBS MINUTES  AT  STOP BREATHING MEDIUM [  FEET LBS MINUTES  AT  STOP BREATHING MEDIUM 

165 73.4 1    165 73.4 

140 62.3 140 62.3 

120 53.4 SEE ATTACHED i .HEET                           | 1    120 L   53.4 

100 44.5 |   100 44.5 

80 
1  

35.6 i     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 \    :o 4.5 

TO SURFACE | TO  SURFACE 

REMARK S: (In r lüde tequencr   oj events   p receding   the accident  and substqu ent rest lit   of treatment. noting an Y unusual   contributing 

SEE ATTACHED SHEET 

ITT, CDR, MC, USN 
SIGNATUR! Of MCDICAl OEPARTMCNT «Cf»fSCHTATIVC 

**% EMU ttzoji (*ACI) 
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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, 1G0 and 50 feet. 

Shortly after leaving the 50 foot stop the subject 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 m?sk and continue decompression. 

Symptoms reported. 
100% oxygen, significant relief. 
100% oxygen 
100% oxygen 
100% oxygen - complete relief 
100% oxygen 
100% oxygen 
100% oxygen 
Surface 

2305 24 APR 
2305-2325 

tt 

0400-0420 25 APR 
0425-0445 

it 

0450-0510 
ii 

0900-0920 
ft 

0925-0945 
II 

0950-1010 
• i 

1130 V 
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