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Front cover shows an artist’s concept of a Mk 12 SSDS diver at

depth in the open sea.

Inside front cover features another new item of equipment, the
SLSS Mk 1. Diver is on an underwater ergometer in the OSF
chamber during a test dive. Story on page 25.

Back cover photo was taken during chamber testing of the Mk

12 SSDS in the OSF. Story on page 15.

0w N N & A

.12
.14
.15
.18
.20
.23
.24
.25
.28
.30




LT RANK, CF, REPLACES LCDR
RIDGEWELL, CF, AT NEDU

LT Gordon Rank, CF, relieved LCDR
Barry Ridgewell, CF, on September 1,
1976, as the Canadian Exchange Of-
ficer at the Navy Experimental Diving
Unit, Panama City, Florida. As a Proj-
ect Officer at NEDU, LCDR Ridgewell
was instrumental in the development
of the new Mk 12 Surface Supported
Diving System (SSDS). LT Rank also
serves as a Project Officer with the Mk
12.

LT Rank came to NEDU from the
Fleet Diving Unit, Atlantic, where he
qualified as a Submersible Pilot on a
Canadian diver lock-out submersible,
the SDL-1. His most recent duties be-
fore moving to Panama City included
serving . as Commanding Officer of
YMT-12, a fleet diving tender, and also
as the Commanding Officer of the
SDL-1. He participated in the SDL-1
trials in the Arctic and in various other
cold water dives near Halifax. During
the Olympic games in Montreal last
summer, he was the leader of the
Bomb Disposal Team, which was part
of the Olympic Security forces. LT
Rank has attended U.S. Navy schools
in salvage and mixed gas diving and in
explosive ordnance disposal.

WHO’S DOING THE NAVY'’S WORK-
ING DIVES?

During the 5-year period of 1971-
1975, divers aboard AR, AD, and AS
type ships conducted approximately
42,000 working dives. This figure
represents 84 percent of all Navy work-
ing dives, which numbered approxi-
mately 50,000 for the entire fleet (i.e.,
ships and Harbor Clearance Units).
Of these 42,000 dives, 41,000 were
performed in 0-60 feet of seawater.

Approximately 57 percent of the dives
were conducted in scuba gear, and ap-
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proximately 43 percent had the diver
in lightweight gear.
These statistics came from Naval
Safety Center, Naval Air Station,
Norfolk, Virgina. The Supervisor of
Diving wants to encourage all com-
mands to feel free to request any div-
ing statistics they desire. The facts are
there for the asking!

SECOND NAVY DIVER REUNION
AT PANAMA CITY BEACH

The second Navy diver reunion has
been scheduled for March 4, 5, and 6,
1977 in Panama City Beach, Florida.
The goals of this gathering include
forming a National Diving Association
that will work toward the establish-
ment of a National Diving Museum in
Panama City. The attendees will also
be honoring the 50th Anniversary of
the Navy Experimental Diving Unit
and will witness NEDU’s change of
command, during which CDR .M.
Ringelberg will be relieved as Com-
manding Officer by CDR C.A. Barthol-
omew.

All past or present Navy divers or
friends who wish to attend this second
reunion are encouraged to do so.
Brochures are being distributed de-

scribing the events scheduled. Those |

who do not recieve a brochure are still
urged to attend and should contact
Master Chief Tolley at NEDU
(904-234-4351) or Mr. Bob Barth
(904-785-1750).

LT MACDOUGAL RELIEVES LT
HALL AT OOC

LT Richard MacDougal has joined the
staff of the Supervisor of Diving as the
Diving Equipment Project Officer. LT
MacDougal reported to his new post in
mid-December 1976 to replace LT
William M. Hall.

LT MacDougal previously served at the
Navy Civil Engineering Laboratory,

where he designed and developed a
unique deep ocean current sensor.

LT Hall has taken over the duties of
Executive Officer at Underwater Con-
struction Team One in Little Creek,
Virginia.

INTERNATIONAL DIVING SYM-
POSIUM-"77

The seventh annual International Diving
Symposium, held in New Orleans,
Louisiana, on January 18-20, 1977,
was the largest and most informative
of these meetings to date. Representa-
tives from more than 15 foreign coun-
tries joined with United States civilian
and military organizations to discuss a
wide range of topics relevant to recent
developments in diving technology.
The U.S. Navy diving community
was well-represented in the 3 days of
presentations. CDR C. A. Bartholo-
mew, Supervisor of Diving, NAVSEA,
presented a broad overview of the U.S.
Navy diving program today. CAPT
W. H. Spaur, Senior Medical Officer at
NEDU, next discussed the new satura-
tion excursion tables. HTC R. H. Fine
and MMCM A. . Parfinsky, also from
NEDU, discussed “O, Clearing of
Hyperbaric Facilities” and ‘“Navy
Diving Accidents—1975", respectively.
The Naval Medical Research Institute
sent two participants for the Biomedi-
cal Support section of the program.
A. J. Bachrach, Ph.D., and CAPT J.
Vorosmarti, M.D., spoke on ‘““Human
Bioengineering of Hyperbaric Equip-
ment” and “Decompression from
Steady State Exposures to 250 Meters,”
respectively.

The program was sponsored by the
Association of Diving Contractors in
cooperation with the Undersea Medical
Society, the Oceaneering Division of
the American Society of Mechanical
Engineers, and the Associated Builders
and Contractors, Inc.
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Divers’ Gas Purity

The following Is a list of the topics (and their au-
thors) presented at the 1976 symposium
Fundamentals of Respiratory Air Processing
Edward ). Naddy
Robbins Aviation, Inc
Specific Case Histories of Contamination of U.S. Navy
Divers' Breathing Gas Systems
R.D. Neal and Aubrey W, Trigger
Nawval Surfoce Weapons Center, Dahlgren Laboratories
Protective Treatment of High Pressure Gas Systems
M.A. McMahon
Parry-Colson Litd.
Life Support Air Sampling Equipment
Scott Thornton
Texas Research Institute
New Shipboard Compressors
john R. Ward
Naval Ship Research and Development Center
Gas Analysis Requirements to Reach Depths in Excess
of 1,800 Feet
A. Purer
Naval Coastal Systems Laboratory
Rationale for Breathing Gas Requirements of the NIOSH
Recommended Standard for Commercial Diving
Robert W. Hamilton, Ph.D., Tarrytown Labs, Lid., and
Alan H. Purdy, Naotional Institute for Occupational
Safety ond Health
Carbon Monoxide Induced Alterations in Pulmonary
Alveolar Macrophages at Ambient and Elevated Pressures
Dr. M. Val Roloff,
Navel Medical Research Institute

Calculation of Carbon Monoxide Toxicity Under Pres-
sure Pressures
Dr. Peter E. Erickson
Taylor Diving and Salvage, Inc
U.S. Navy Cleaning Proceedures for Diving Gas Systems
HTC(DV) Raymond H. Fine, USN
LS. Navy Experimental Diving Unit
The Use of Non-Explosive Breathing Mixtures of Hydro-
gen and Oxygen for Deep Diving
William P, Fife, MD ; Mark Edwards; and Michael
Mezzino
Texas A&AM University and University of Houston
Breathing Dynamics of a Diving Helmet with a Neck Seal
Peter S. Riegel
Battell¢ Columbus Laboratories
Some Design Considerations for Hyperbaric CO,
Scrubber
Raymond L. Beniz
Naval Coastal Systems Laboratory
Compressor Application in Diving Systems and Its
Operation to Enhance Divers' Air Purity
LT WM, Hall, CEC, USN, and Mr. O.R. Hansen
Office of the Supervisor of Diving
Synthetic Microlubrication of Reciprocating Compres-
sors— A Route to Gas Purity and Safer Operations
]. William Miller
CPl Engineering Services Inc
Compression Produced Gas Conaminants
D.S, Slack and W. S. Gault

Rix Industries

Symposium
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AIG MESSAGE SUMMARY UPDATE

NAVSEA 0822437 OCT 76: USN Diver's Mask Mk 1 Mod
S and T Safety Harness Hook (AIG 239 FY774).

NAVSEA 0913247 OCT 76: Diving Equipment Service
Approved/Authorized for Navy Use (AIG 239 FY77-3).

NAVSEA 261918Z OCT 76: Approved Diving Equip-
ment (AIG 239 FY77-5).

NAVSEA 091458Z NOV 76: Scuba Diving Manning
Levels (AIG 239 FY77-6).

CHANGE
of
COMMAND
al

HCU2

LCDR ROPER has served
[

Yeck Department. USS BAYFIELD

(APA-33); Operations and Div Officer, Naval Ord

CNO WASHINGTON DC 091404Z NOV 76: AlIG Mod-
ification 23975 (AIG 239 FY77-7)

NAVSEA 102020Z NOV 76: Certification of Diving
Systems (AIG 239 FY77-8).

NAVSEA 121931Z NOV 76: USN Diver's Mask Mk 1
Mod O Ops (AIG 239 FY77-9)

NAVSEA 301514Z NOV 76: USN Diver's Mask Mk 1
Mod O Field Change No. 1 (AIG 239 FYT77-11).

NAVSEA 012037 DEC 76: Diving Safety (AIG 239
FY77-10),




A Few MoreWords from SUPDIVE

CDR Charles A. Bartholomew, USN
Supervisor of Diving

In the last issue of Faceplate, | took the liberty of
commenting on a host of programs/issues facing the
Navy diving community. One broad topic that | did not
address was ‘‘certification.” The goal of the Navy
certification program as described in NAVMATINST
9290.1 is to provide maximum assurance that all deep
submergence systems used by Naval personnel are
materially and procedurally adequate to safely carry out
specified operations. The certification process must be
initiated and completed by just about every diving
activity in the U.S. Navy—salvage and rescue ships,
tenders, Naval shipyards, laboratories, and Naval stations
are just a few. The process itself is discussed in Paragraph
6 of NAVMATINST 9290.1. It is initiated when
your Command formally requests a certifica-
tion review. To date, only 151 activities (or approxi-
mately 72 percent) have requested this review. Only 45
(approximately 20 percent) can actually claim title to
certified diving systems.
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What is the certification status of your diving locker?
If you don’t know, find out. If the process has not been
started get a copy of the aforementioned instruction and
initiate a certification request through your chain of
command.

Certification procedure entails an exchange process
between individual commands and the System Certifica-
tion Authority (SCA). (Actually, there are three SCAs—
SEA OOC for diving equipment and shipboard diver
support systems, PMS 395 for manned submersibles, and
NAVFAC for shore installations.)

Certification is a effort to provide the Navy with the
assurance that safe diving systems and equipment are
being operated in the safe manner. It is not intended to
needlessly complicate Navy diving or to pose require-
ments which are technically or economically unattain-
able. If undertaken with the proper attitude,
certification should materially and procedurally upgrade
your present diving systems, improve the new ones, and
make diving a safer Navy profession.
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The CEL-developed blind bolt fastening tool installs four com-
mercial fasteners on split pipe. Note the mandrel is bolt at lower
left. It will be removed when bolt is fastened by the tool.

Top right photo shows divers using new manual nut splitter.

The Laboratory is conducting a long-range evaluation
of blind-bolt fasteners. A total of 600 were installed on
split pipe at a depth of 40 feet in the ocean. The system
will be inspected twice a year for 5 years. The ocean
tests were started after detailed in-house tests were con-
ducted with satisfactory preliminary results.

The improved method of using blind-bolt fasteners
has many potential applications, such as salvage work
(placing attachment points, padeyes), underwater struc-
tures requiring fastening by divers (I-beams, plates), and
various underwater repair operations. According to CEL,
the blind-bolts could prove stronger and more durable
than nuts and bolts in many instances.

Included in the criteria that must be met to develop
an acceptable fastener installation are: Quick and simple
installations, as few parts as possible, and access required
from only one side of the pipe. In addition, it must be
strong enough to hold pipe halves together under all
conditions, resist loosening (vibration) even if the pipe
partially corrodes, and it must be made of corrosion-
resistant material or be éathodically protected by sacri-
ficial anodes.

MANUAL NUT SPLITTER AVAILABLE

A manual nut splitter is the latest in a family of under-
water tools developed by the Civil Engineering Labora-
tory (CEL), Construction Battalion Center, Port
Hueneme, California, for Navy construction divers. Four
sets recently were delivered to Underwater Construction
Teams (UCT’s) for inclusion in their underwater tool
kits. Like other CEL-developed tools and techniques,
the splitters were developed to increase the effectiveness
and efficiency of the working diver.

Divers have repeatedly experienced problems in re-
moving nuts and bolts that hold cast iron split pipe
sections together. The pipe protects submarine cable
systems installed from the beach to depths of 120 feet.
Abrasion, corrosion, and marine fouling often make it
impossible to remove nuts from damaged pipes. The
former method involved a hydraulically powered grinder.
This procedure was time-consuming, dangerous, and
required two divers.

The Naval Facilities Engineering Command
(NAVFAC) assigned the task to CEL. Mechanical engi-
neers Mr. Stan Black and Mr. Steve Sergev developed a
splitter that safely cuts a stainless steel nut up to 1 inch
across the flats in less than 1 minute. The older method
took approximately 15 minutes to remove a nut. The
high speed grinder also posed the danger of either in-
juring the operator or cutting his air line.

Engineers redesigned an existing commercial nut
splitter (3/4-inch jaw opening) with a larger and stronger
jaw to accommodate a 1-inch nut. Harder and wider
cutters (S-1 tool steel) also were developed. An SAE-8
high strength bolt was used for the drive screw with a
ball bearing attached to the end. The original screw had
lacked sufficient strength to withstand high stresses
developed by more than 30,000 pounds of driving force.

The modified nut splitter was tested both on the
work bench and in the CEL seawater diving tank. Nor-
mally, the tool is operated by a hand socket ratchet
wrench that turns the drive screw. It takes a diver a few
minutes to split one nut. If he wants to do the job quick-
er (30-45 seconds), he can use a hydraulic impact wrench
to turn the drive screw.

The small, compact tool was specifically designed to
operate in confined areas. However, larger splitters
capable of removing units up to 2 inches across the flats
also were delivered to UCT’s by CEL. @




Above, I-r: CAPT Spaur, USN, and CDR Ringelberg, USN, receive awards from LCDR Cox, CF. Below, left, COR Ringelberg
gives the opening remarks. Below, right, CDR Milwee, SURFPAC Salvage Officer, describes PACFLT salvage/diving operations.

C21 Information Exchange

NEDU and the Canadian Defense & Civil Institute of
Environmental Medicine (DCIEM) realized that both
commands would benefit from joint research in order to
share accumulated knowledge and to avoid duplication
of efforts in reaching for similar goals.

The third annual meeting of the Information Ex-
change Program (IEP) on Diving and Salvage between
the United States Navy and the Canadian Forces was
held on October 14-15, 1976, at the Naval Coastal Sys-
tems Laboratory (NCSL), Panama City, Florida. Repre-
sentatives from the U.S. Navy Atlantic and Pacific fleet
salvage forces, special warfare teams, NEDU, Naval
School of Diving and Salvage, and NCSL gathered with
their Canadian diving counterparts to exchange data
from their respective diving programs. This particular ex-
change project, entitled IEP C-21, was initiated when

10

The IEP C-21, which provides for the use of each
country’s diving facilities, equipment, and personnel for
the purpose of extending operational diving expertise, is
a very active exchange program. In accordance with the
C-21 guidelines, four sets of newly developed powered
diving tools were shipped to Canadian fieet diving units
in 1976. NCSL tool specialists traveled to Canada to
conduct cold water tests on the tools and to train both
the Atlantic and Pacific Canadian Diving Unit personnel
in the use of the equipment. More recently, the Cana-
dian Forces successfully completed their first saturation




Above, I-r: LCDR Cox, CF, gives DCIEM Review; LCDR Busby, CF, gives the status of the CF diving support ship and the
Deep Diving Program; LCDR Malec, RN, discusses the NEDU 1,400 fsw dive. Below, l-r: Dr. Grodski describes the DCIEM

breathing machine; Mr. Tom Odum talks about the LOSS Program.

PONTOONS IN PLACE
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Program Convened in Panama City

dive in cooperation with NEDU at the Ocean Simulation
Facility (see FP, Summer 1976). A team of nine Cana-
dian divers traveled to Panama City for 2 weeks of train-
ing and indoctrination before making a 350-foot dive,
which included excursions down to 456 feet of seawater.

The 2-day meeting featured many in-depth presenta-
tions on both U.S. Navy and Canadian Forces com-
mands, diving programs, and past and future projects.
The conference, which was chaired by CDR ).M. Ringel-
berg, NEDU’s Commanding Officer, also included tours
of both the Ocean Simulation Facility and the Large
Object Salvage System (LOSS), which currently is being
tested at NCSL. During the DCIEM Review, LCDR Fred-
erick Cox, CF, Commanding Officer of the Canadian
Dive Team and Diving Unit, presented an award to
CAPT W.H. Spaur, MC, USN, and CDR Ringelberg in

appreciation for their efforts in the Canadian saturation
dive in the OSF last April.

In his C-21 “Forecast,” LCDR Cox discussed such
plans as maintaining the CF relationship with NEDU (in-
cluding continuing the diving schedule through June
1977 and joining with NEDU in breathing machine
problem studies); participating in a human engineering
study with NCSL; and looking into the possibility of
exchanging diving statistic information with the Naval
Safety Center. LCDR Cox also extended an invitation to
NEDU to participate in a cold water dive planned for
late March or early April 1977.

The concluding remarks included the announcement
that the next IEP C-21 meeting will be held in the fall of
1977 at DCIEM in Toronto. @
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borne hull cleaning, has sub-contracted this task to a
company using the SCAMP R automatic hull cleaning
machine. The cleaning procedure calls for the use of the
SCAMP R machine to clean the main hull area first,
followed by the use of hand-held rotary brushes to clean
the curvature of the bow, rudders, screws, shafts, and
appendages. The SCAMP machine cleans a swath approx-
imately 5 feet wide on each pass. For a ship the size of a
fleet oiler (640 feet), waterborne hull cleaning normally
involves 1 working day for the SCAMP machine fol-
lowed by 1 day to finish the appendages with the hand-
held machines.

With four or five ships to clean “back to back,” the
automatic type machine is a great asset. It is estimated
that 500 to 600 ships a year will be cleaned while water-
borne. With this in mind, it is not unreasonable to forsee
some kind of a fully automatic “‘ship wash’ in the near
future. Until that time, available assets will be used; and
presently, the SCAMP is giving the most cost effective
service.

The geographical location of the ships cleaned has
ranged from Norfolk, Virginia, on the east coast to as far
west as Pearl Harbor, Hawaii. The hull cleaning on the
east and west coasts of the United States has been super-
vised by Mr. Donald (Blackie) Keane and Mr. Clark
Malider in the SUPSALV Office. Pearl Harbor tasks
have been supervised by BMC(MDV) H. T. Harper, from
SUPSALV’s West Coast Team.

According to current indicators, it looks like the Div-
ing Operations Branch is going to have a busy year

Dunce cap of USS SAMUEL GOMPERS (AD-37) before cleaning.

ahead. The west coast TYCOM’s have already indicated
that 15 to 20 ships are scheduled for hull cleaning in the
first 3 months of 1977. (The largest of these ships will
be the USS ENTERPRISE.} The east coast TYCOM’s
have not made their future plans known as of this writ-
ing. It can be anticipated that SUPSALV will be re-
quested to clean six to 10 ships in the first quarter.

It has already been recognized that considerable cost
savings in fuel consumption have been realized and oper-
ating efficiency has been increased by using waterborne
hull cleaning technigues. In view of this, and with the
high cost of labor and lack of available drydocks, it
appears certain that waterborne hull cleaning will soon
become a part of the Navy diver’s everyday life.

The following messages are two of many received that
have reported increased operating efficiency and fuel
savings after waterborne hull cleaning was performed:

Utilizing the Scamp Waterborne Cleaning had a

two-fold effect on GOMPERS. 1t resolved the heat-

ing problem on the main engine condensor by re-
moving the marine growth congesting the scoop
injection opening. A 2-knot speed increase over

the ground was observed at standard speed, 100

rom, and a 12 percent reduction in fuel use.

~From CO, USS SAMUEL GOMPERS (AD-37).

DUBUQUE speed increased 1 to 2 knots after

cleaning using the same power. The difference be-

tween fuel consumption at 16 and 18 knots is
approximately 430 gallons per hour.

-From CO, USS DUBUQUE (LPD-8). @

Dunce cap of SAMUEL GOMPERS after waterborne hull cleaning.
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MKI12 SSDS

ompletes OPEVAL

The sense of satisfaction that re-
sults from a difficult job well done is
evident at the Navy Experimental
Diving Unit, Panama City, Florida,
after the successful development of
the Mk 12 Surface Supported Diving
System (SSDS). This replacement for
the Navy’s veteran Mk V “hard hat”
rig has completed a major milestone
in its journey to the fleet. During
June 1976, an operational evalu-
ation of the Mk 12 SSDS in the air
mode was performed at sea aboard
USS HOIST (ARS-40). In an interim
report of the evaluation, Commander,
Operational Test and Evaluation Force
(COMOPTEVFOR) has recommended
that the Mk 12 be approved for service
use for air diving operations.

This will be welcome news to those
divers who have had the opportunity

to dive the Mk 12 during the air mode
Technical Evaluation (TECHEVAL)
and Operational Evaluation (OPEVAL)
phases. This group unanimously ac-
claimed the Mk 12’s mobility, versa-
tility, and, above all, its comfort.
The only criticism was that it was not
vet available in the fleet.

The production model of the helmet
has been improved in several ways to
simplify maintenance and fabrication.
The procurement schedule will make
the first air systems available in limit-
ed quantities in late 1977. The first
Mk12s produced will go to diver train-
ing facilities, with FY78 production
models distributed to fleet units,
replacing the existing air mode Mk Vs.
Those diving facilities with mixed gas
requirements will be provided with the
Mk 12 recirculator when it is available.

At that point, the Mk V will be on its
way to becoming a memory.

The mixed gas mode TECHEVAL
is scheduled to commence in early
March 1977. The first phase will be
conducted in NEDU’s Ocean Simula-
tion Facility at the Naval Coastal
Systems Laboratory in Panama City.
The second phase will be performed
from NCSL’s offshore stage No. 1
or from a to be determined fleet asset.
The dives will be manned by NEDU
personnel and divers from fleet units.
OPEVAL of the mixed gas mode is
slated for June 1977 and will be staged
from an ASR, possibly in the Gulf off
Panama City. Divers that participate
in the evaluations will be given an
indoctrination course in the use of this
system by NEDU Mk 12 project per-
sonnel.
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The Mk 12 system includes the dual
purpose heimet, neck dam and breach
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cation cable/strength member is being

examined as a substitute for the pre-

ent cable whose polvurethane outer

D L%
I v
I I I e
i 1| f
pe€ I id val |
f culal d
' T )
i C E B
tr mMe
} e 3
. N
r W
Vv 1
g g
5 Wi ex
ne
2 t sLl
| i £ COITe rob
black
L ar Nnave
C IgdLE (

Dcean Simu'ation Facility. Photo at far right
I for norma viewing. Photo below left shows
rackpack and exterior when mounted on diver's



( () o ____': o~ ™
IR g
) ; l'r"' :
- 2 "5
F- 4N H(.’L()I’Bled 0 I '
Dogs Tl
4 3 a R
- 2 (ARG ¢
so"y' N NUK
i RN IS e
..9'4 : . - :
A. US. Navy F4N aircraft crashed into Gulf of Mex-
ico waters northwest of Key West, Florida, on August 6,
1976. The aircraft, BUNO 151422 from VF-101, U.S
Naval Air Station, Boca Chica, Florida, impacted the
water in a vertical attitude at an estimated velocity of
500-600 knots. Both crewmen were killed.
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An accompanying aircraft (also an F-4N), immedi-
ately notified the base of the accident and recorded a
Tactical Air Navigation (TACAN) line of position from
NAS, Boca Chica. Other forces, both Navy and Coast
Guard, rushed to the scene and recorded additional posi-
tioning information over surface debris. A moored barrel
was also set in a position near floating debris approxi-
mately 5 hours after the crash.

An initial search was mounted using local Explosive
Ordnance Disposal (EOD) divers. However, this effort
was almost immediately terminated because of the
reports of large sharks in the search vicinity of the
divers.

The U.S. Navy Supervisor of Salvage was contacted
for assistance on August {3. Seaward, Inc., the primary
search and recovery contractor for the U.S. Navy, was
placed on standby alert to furnish a search team for the
task when required. Official authorization to proceed
was issued on August I5; and that evening, Mr. R. E.
Kutzleb proceeded to Miami, Florida, to rendezvous
with LCDR W. J. Tageson, USN, the designated Super-
visor of Salvage representative (SUPSALVREP).

LCDR Tageson and Mr. Kutzleb traveled to Key West
the next day to interview VF-101 personnel and to ob-
tain all available positioning and background data on the
loss. A long range navigation system (Decca Hi-Fix) was
ordered, as was Seaward’s sonar subcontractor. Arrange-
ments were also made for search team personnel suffi-
cient to conduct a 24-hour search effort.

USS ESCAPE ARS-6, commanded by LCDR Lars
Okeson, USN, departed Mayport, Florida, on August 17
to act as the search and recovery platform for the task.
Decca navigational personnel and equipment also pro-
ceeded to south Florida to commence shore site selec-
tion and equipment installation.

USS ESCAPE arrived at Key West, Florida, the after-

- noon of August |9, and search equipment installation

was initiated on board. Tropical Storm Dottie was over
the area at this time, which delayed the erection of the
shore navigational antennas at the sites selected, Cape
Romano and Cape Sable, Florida. (This same storm had
also caused ESCAPE to arrive later than intended
because of very heavy transit weather.) Accordingly, an
underway time of August 2| was set to provide time for
shore equipment installation.

A second review of all information germane to the
search task was conducted before departure, and ar-
rangements were made for a U.S. Coast Guard SAR heli-
copter to meet ESCAPE on scene and confirm position-

ing details.

USS ESCAPE was underway at early August 21 for
transit to the site, stopping at Pulaski Shoal Light struc-
ture (at Dry Tortugas) to initiate Decca equipment cali-
bration. This was accomplished and ESCAPE then
arrived in the search area and set a local calibration and
Decca reference buoy. The Coast Guard SAR helicopter
also arrived shortly thereafter and set two smoke
markers for visual reference that were ‘“tied in”’ to the
search navigation system and recorded.

The sonar was put in the water and the bottom search
commenced that night and continued until early the fol-
lowing morning when a contact was acquired by sonar
which, though poorly defined, was obviously foreign to
the bottom and had to be checked visually. Upon search-
ing the bottom area, divers reported finding engines,
trawl boards, and portions of an old previously sunken
fishing trawler. The aircraft search was then continued
until early August 24, when a firm, definitive contact
was acquired by sonar and its position and pattern were
defined during several succeeding “runs.” A buoy was
set and ESCAPE moored nearby to permit diver verifi-
cation. The sonar contact was confirmed as the missing
F-4N aircraft and wreckage recovery commenced by
divers from USS ESCAPE, augmented by the Explosive
Ordnance Disposal Team at Key West.

ESCAPE divers participating in this operation were:
LTjg R.A. Hinderer, ENS T.E. Stanton, ENS S.C. Duba,
BMC(DV1) D. Brown, MM1(DV1) K.W. Hearth, MM1
(DV1) S.L. Smith, HT1{DV1) K.D. Doty, BM1(DV1)
C.D. Pate, BM1(DV1) T.N. Dowland, HM1{DV1) S.E.
Tripp, MN2(DV1) G.R. Zawacki, SK3(DV2) R.B. Her-
nandez, HT3(DV2) R.G. Rohn, ENFN(DV2) S.C. Miers,
and ENFA(DV2) R.H. Powers. The EOD Det. Key West
divers assisting were CWO T.H. Brennan, GMGC A.F.
Trevillo, EN1 F.D. Bail, and EN1 M. Lundberg. The
depth of the dives varied from 92 to 100 feet. Scuba
equipment was used exclusively when rough seas made
it difficult for the divers to hold their position while
wearing the Mk 1 Bandmask.

Initial demobilization of the search equipment and
personnel commenced August 26, with final equipment
offloading (navigation gear) accomplished the following
day. All personnel were en route to their home stations
on August 28, thus successfully completing the search
and recovery task.

This search and recovery task was successfully con-
cluded through the dedication and enthusiasm of all the
activities concerned, coupled with enough crash position
information to well define the initial search area. @
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BM1 Euteneier attaches electrodes to HMC Boyce. BM1 Euteneier prepares for the finger tremor test.

1,400-Foot Saturati

LT R.C. Carter, MSC, USN Navy Experimental Diving Unit

BM2 Stevens performs tremor test for HPNS during the dive.

Below: HTC Gibson (left) and BMCS{MDV) Ramos at control panel during baseline studies.
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L-r: HTC Gibson, USN; LCDR Norton, R

N; LCDR Malec, RN,

Dive Officer; BMCS(MDV) Ramos at control panel during dive.

ive at NEDU

-

Above: EN2 Harkins tries to load ball bearings in HPNS study.
Below: CDR Ringelberg (center) with divers just before the
start of the dive. BMCS(MDV) Ramos is at right.

The Navy Experimental Diving Unit (NEDU), Panama
City, Florida, successfully conducted a saturation dive at
1,400 feet from August 27, to September 26, 1976. The
30-day dive was accomplished in the NEDU-operated
Ocean Simulation Facility. Six U.S. Navy divers partici-
pated in medical experiments and equipment evaluations
during the 13-day bottom time and the 17 days of com-
pression and decompression.

The dive was designed to study the diver’s ability to
perform useful physical work in the water using available
underwater breathing apparatus and an adaptation of U.S.
Navy diving procedures and to collect, record, and ana-
lyze biomedical and equipment data important to deep
operational diving.

Compression to 1,400 feet was carried out in two
stages. On the first day of the dive, the OSF was com-
pressed to 1,208 feet in 12 hours. Two successful excur-
sions from 1,208 feet to 1,020 and 1,000 feet in the next
3 days, followed by a 7-hour compression to 1,400 feet.

Investigators from the Naval Medical Research Insti-
tute, Bethesda, Maryland, monitored the divers for signs
of High Pressure Nervous Syndrome (HPNS) during com-
pression. When men are compressed to pressures greater
than 1,000 fsw, tremor, dizziness, and depression in elec-
trocortial activity are among a distillation of change
(called the High Pressure Nervous Syndrome) that occurs
within the Central Nervous System (CNS) and the Peri-
pheral Nervous System (PNS). In this dive, the intent of
NMRI, Duke, and the University of North Carolina was
to quantify tremor and dizziness and to better describe
changes that may be going on in the CNS or PNS before,
during, and after HPNS onset. Although little physio-
logical evidence of HPNS was found, presumably because
of the slow compression rate, some of the divers did
experience mild nausea and lethargy for several days
after the compression to 1,400 feet.

Additional medical experiments were carried out by
the NEDU staff and investigators from Duke University,
the University of North Carolina, and the Canadian De-
fense and Civil Institute for Environmental Medicine.
These included the measurement of several respiratory
parameters and the measurement of body heat loss in a
diver while wearing a hot-water suit.

The respiratory experiments showed the effects of
dense compressed helium on the divers’ breathing. To
compare the work capability and respiratory function of
divers supported by Navy underwater breathing appara-
tus, a low resistance laboratory apparatus of bag-in-a-box
design was installed. By using this apparatus, oxygen
consumption, carbon dioxide production, minute venti-
lation, tidal volume, respiratory rate, and tidal carbon
dioxide and heart rate could be measured on the exercis-
ing, immersed diver.
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NEDU 1,400 fsw divers, I-r: BM2{DV) C.E. Stevens, HMC(DV) W.M

D.B. Harkins, LT J.N. Mares.

The heat loss studies measured the insulating prop-
erties of thermal protection garments and the heat loss
of the divers both in 40°F water and during exposures to
cold helium-oxygen in the dry chambers. During the
immersed exposures, the diver’s ability to perform
underwater tasks was examined. Test results indicated
that standard U.S. Navy hot water suits could keep a
diver satisfactorily warm in 40°F water, but that un-
recognizable, slow developing hypothermia (low body
temperature) may develop if the diver’s breathing gas is
not heated adequately. During this study, the USN Mk 1
Band Mask with two different inspired gas heaters were
examined while the divers performed graded exercise in
cold water. The Mk 1 Band Mask has proven it can sup-
port divers performing moderate work to depths of
1,600 feet. These studies measured the breathing resist-
ance (as has been done previously) and the adequacy of
the essential inspired gas heaters.

Another method of measuring diver performance in
this dive was through the System for the Investigation of
Diver Behavior at Depth (SINDBAD). SINDBAD, as
used on this dive, consisted of a set of psychological
tests presented using a slide projector. These tests were
performed by the divers in wet and dry conditions at a
20-foot depth before and after the dive, at the deepest
depth of the dive, and at an intermediate depth. The
divers’ responses will be examined to indicate which, if
any, mental abilities may be affected by deep helium-

oxygen diving.
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. Boyce, BM1(DV) E.L. Euteneier, CAPT W.H. Spaur, EN2(DV)

Additional investigations important to operational
diving included during the 1,400-foot dive were com-
munications tests of the Mk 12 and Mk 14 helmets,
hearing studies, helium speech adaptation, high pressure
neurological syndrome measurements, and studies of
pulmonary mechanics. Also, the development of the Un-
limited Duration Excursion Tables and Procedures for
Saturation Diving were continued. Excursions between
the depths of 1,000 feet of seawater, the current certifi-
cation depth limit of U.S. Navy systems, and 1,208 feet
of seawater were among the depths studied.

This 1,400-foot dive was scheduled at the end of a
2-year period of continuous operation of NEDU’s new
hyperbaric chambers in Panama City. During this same
calendar period, the U.S. Navy performed the deepest
open sea dive ever accomplished, diving to a depth of
1,148 feet of seawater. In support of this deep open sea
diving, the U.S. Navy has performed only a single experi-
mental dive to a deeper depth. This was the 1,600-foot
dive performed by NEDU in 1973 at the facilities of
Taylor Diving and Salvage in New Orleans, Louisiana
(see FP, Fall 1973).

These controlled studies of experimental diving are a
necessary predecessor to open sea diving. Equipment and
procedures that provide gases for respiration, capability
to perform underwater work, protection from cold, and
compression and decompression rates must not be left to
discovery in the open sea.
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During a special ceremony on October 29, 1976,
ADM james L. Holloway [11, the Chief of Naval Opera-
tions, presented medals to the six Navy Experimental
Diving Unit divers who took part in the 1,400-foot dive
in the Ocean Simulation Facility from August 27, 1976
to September 26 (story on preceeding pages). CAPT W.
H. Spaur, MC, USN, received the Navy Commendation
Medal for his efforts in the project. The Navy Achieve-
ment Medal was awarded to each of the other team
members—LT |. N. Mares, HMC(DV) W. M. Boyce,
BM1(DV) E. L. Euteneier, BM2(DV) C. E. Stevens, and
EN2(DV) D. B, Harkins.

In addition to presenting the medals, ADM Holloway
was given 2 tour of the Ocean Simulation Facility. CDR
J. M. Ringelberg, NEDU's Commanding Officer, briefed
ADM Holloway during the tour on the facility itself and
on past accomplishments and present projects at NEDU.

The CNO's visit to NEDU was part of a larger tour of
the Naval Coastal Systems Laboratory. Accompanied by
the Chief of Navy Education and Training, VADM James
R. Wilson; NCSL Commanding Officer, CAPT James V.
Jolliff; and NCSL Technical Director, Gerald Gould;
ADM Holloway was taken through various areas of
NCSL to see firsthand the advanced research develop-
ment projects under way and some of the fleet opera-
tional equipment developed there. Mr. Gould briefed
ADM Holloway and VADM Wilson on all aspects of the
Laboratory during the tour. Transported from Pensa-
cola, Florida, by helicopter, the visiting group was given
the opportunity to see the projects being conducted in
the Guif of Mexico in addition to an aerial view of the
offshore stages and overall laboratory property.
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Upper left photo shows several key person-
nel: BTC Jarvi (Assistant Project Director),
LT Stubblefield (NAVSPECWARGRU TWO
RDT&E Officer), GMG1 Myers, and HT1
MacDonald. Above: LTjg Pauison (Project
Officer) inspects equipment.Photos below
show side, interior, and back view of SLSS
Mk 1 equipment.
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The swimmer may continually monitor the PPO,
in the breathing loop by viewing either a battery power-
ed primary display or an independent secondary display
system that is powered by the oxygen sensors them-
selves. In the highly unlikely event of an ECM failure,
a primary display failure, battery failure, or the failure
of any two of the three PPO, sensors, the SLSS Mk 1
may still be manually operated and manually PPO, con-
trolled as long as any one of the PPO, sensors is oper-
ative.

The SLSS Mk 1 consists of four basic, independent
subsystems. These are:
1. Electronic assembly consisting of a disposable
battery power supply, oxygen sensors, electronics
control module, and primary and secondary dis-
plays.
2. Pneumatic assembly consisting of oxygen and
diluent gas storage flasks, oxygen and diluent gas
flask pressure gauges, stainless steel plumbing,
solenoid valve, first stage regulator, filter, flow
restrictor, accumulator, and manual bypass valves.
3. Breathing assembly consisting of a CO, re-
moval system, flexible breathing diaphragm, mois-
ture absorber, and a mouthpiece and flexible hose.
4. Equipment case assembly consisting of a
mounting base for all subassemblies and diver’s
harness and a protective outer case.

Physically, the SLSS Mk 1 is a relatively compact,
hydrodynamically styled unit that is contoured to the
general shape of a swimmer’s back. The unit is 24 inches
long by 15 inches wide by 8 inches high and weighs 57
pounds in air. When submerged in sea water with the
diluent and O, flasks halfcharged and with the breathing
diaphragm halfextended, the SLSS is approximately
neutrally buoyant.

Under the direction of the SLSS Mk 1 Project Officer,
LTjg Howard ‘“Ponce” Paulson (SEAL/UDT Liaison
Officer at the Navy Experimental Diving Unit), verifica-
tion tests on the first SLSS Mk 1 commenced on March
24, 1976, and continued through April 16. During this
period, unmanned tests were conducted at NEDU to
determine whether the rigs delivered complied with the
contract specifications. Factors such as breathing resist-
ance and cannister breakthrough for various work rates
at various temperatures were carefully evaluated. During
these unmanned tests, the first units were subjected to
a total of 45 hours of evaluations. No discrepancies with
the physical requirements of the equipments were noted.
All performance characteristics were met, with the ex-
ception of a slightly higher than expected breathing re-
sistance under moderate to heavy work conditions. The

old Mk VI type of mouthpiece and hoses that were used
with the rigs were found to be the primary cause of the
resistance.

The Technical Evaluation (TECHEVAL) of the SLSS
Mk 1 commenced on May 12, 1976, and con-
tinued until June 12. Personnel assigned to the first
TECHEVAL phase of testing (DT 111 A) were from the
Naval Special Warfare Groups 1 and 2. These personnel
were carefully indoctrinated in the care, maintenance,
and minor repair of the rigs before the first manned
tests. Following the indoctrination period, the rigs were
subjected to a total of 124 hours of bottom time. Of this
time, 63 hours were spent during a saturation dive scen-
ario to 225 feet. The remaining 61 hours were devoted
to open tank and other swims. During this manned
testing phase, only two minor problems arose, both of a
quality control nature. The first problem was an elec-
tronics malfunction that caused a misreading on the pri-
mary display of one rig. The cause of this malfunction
was determined to be a poor solder joint in a circuit
board. The second problem was a minor water leak
around the face of one of the pressure gauges on an O,
storage flask. Examination of the gauge revealed that the
gauge face probably had not been tightened sufficiently
to compress its seal.

The final TECHEVAL phase, DT 1lI B, commenced
July 6, 1976, and was completed August 5, 1976. This
phase of the testing, conducted at the Naval Base,
Roosevelt Roads, Puerto Rico, was conducted by the
same personnel assigned to DT Il A. The rigs were sub-
jected to a total 535% hours of bottom time. Individual
dives ranged in length from 2 to 7 hours. During these
dives, there were no malfunctions of the electronics con-.
trol system; however, several features requiring physical
modifications were noted, most of which were accom-
plished before the completion of this phase. The success-
ful completion of both the DT Il A and DT 11l B phases
of testing resulted in the approval from the Chief of
Naval Operations to proceed with the Operational Evalu-
ation (OPEVAL) testing of the SLSS Mk 1.

The OPEVAL phase was conducted by the Com-
mander, Operational Test and Evaluation Force
(COMOPTEVFOR). These evaluations, also conducted
at the Naval Base Roosevelt Roads, Puerto Rico, were
held from September 7-23, 1976. During this mode of
testing, emphasis was placed on the use of the SLSS Mk 1
in conjunction with the SDV and submarine operations.
An additional 110 hours of successful bottom time was
accumulated with no major additional faults uncovered.

Currently, NAVSEA is in the documentation process
required for obtaining both ‘“System Certification”
and “Approved for Service Use” status for the SLSS
Mk 1.
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RHCU Update

The Reserve Harbor Clearance Unit (RHCU) program
was formally established in June of 1974. RHCU's were
designed to provide a cadre of qualified diving and sal-
vage personnel in the event of fleet mobilization. Ten

units were formed and placed at various locations
throughout the continental United States. RHCU's were
divided into small and large units. Large units consisted
of 5 officers and 30 enlisted men; small units of 4 offi-
cers and 17 enlisted men

At the outset it was desired to find qualified Salvage
Diving Officers and He-O; Diving Officers to fill the
command billets. In areas where Salvage Officers were
unavailable, explosive ordnance disposal officers and
underwater demolition team officers were invited to fill
officer billets. In most cases, the officer’s diving qualifi-
cations had lapsed for over 1 year; thus, a retraining

program was necessary

Enlisted personnel presented a different set of situ-
ations to the RHCU program. There seemed to be

adequate scuba and 2nd Class divers available from sub-
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Mr. George Michelson
Office of the
Supervisor of Diving

marine and tender duty, but there was a limited quantity
of 1st Class divers and no Master Divers available at all to
accept supervisory responsibility. As in the case of the
officers, almost all enlisted divers had to be retrained
because more than a year had passed since their last
requalification dives. Only minimal records of divers re-
leased from active duty have been kept, which makes
recruiting efforts very difficult

At present, there are still officer and enlisted billets
available in the RHCU program. Officers must have been
ously qualified Navy Diving Officer, and prefer-

The divers

ence for billets will go to Salvage Officers.

that the RHCU program desires are NEC codes for
scuba, 2nd Class, 1st Class, Diving Medical Technicians,
and Masters,

At the beginning of the RHCU program, enlisted per-

sonnel without previous Navy Diving School trainin

were accepted and sent to the schools; but this only
made up approximately 10 percent of the total RHCL

personnel. The program no longer accepts Navy person-
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HCU 104 (Philadeiphia, PA)
CAPT Karabell

HCU 208 (Jacksonville, FL)
LCDR Sage

HCU 419 (San Diego, CA)
LCDR Jones

HCU 420 (San Francisco, CA)
LCDR Nugent

HCU 1001 (Portsmouth, NH)
LLCDR Parker

HCU 1106 (Little Creek, VA)
LCDR Haley

HCU 1210 (Corpus Christi, TX)
LCDR Petering

HCU 1313 (Chicago, IL)
CDR Shanahan

HCU 1419 (Long Beach, CA)
LCDR Weaver

HCU 1522 (Seattle, WA)
LCDR Ziegler

== P s_-.=_

(215) 755-3321
(904) 772-2684
(714) 225-5115
(415) 765-5725
(203) 439-1000

ext. 1971
(804) 460-1685
(512) 939-2241
(312) 6427733
(213) 547-6076

(206) 623-6970

RESERVE HARBOR CLEARANCE UNIT
PERSONNEL REQUIREMENTS

OFFICER

Recent Active Duty Diving Officer

1105, 1405

Salvage Officer

He-0, Officer

EOD Officer
UDT/SEAL Officer
Diving Medical Officer

ENLISTED

Recent Active Duty Diver

Graduate of Navy Diving School

Scuba
Second Class

Diving Medical Technician

First Class
Master Diver

Retired personnel are not eligible in either category.

29



The Qld (iTaster ...

I thought | might take time this issue to show you a few of the “incidents”
happening in fleet diving. Looking over the Naval Safety Center’s accident reports
for a 2-1/2-year period, | find an amazing number of cases where someone got
“bent” because an inadequate decompression table was chosen. A frequent prelude
to this error was a situation in which the decompression table followed had been <
pushed to near its maximum limit of depth and/or time during the dive. Cutting the WY\
figures too close like this leaves no room for depth gage error or for variations in
environmental conditions effecting the diver underwater. Any miscalculation can
result in a decompression schedule that is insufficient. Change One to the U.S. Navy
Diving Manual recommends going to ‘‘the next Jonger table when work is cold or
arduous.” | might even add to that: When the dive has gone to a maximum limit
for a decompression table. Now | know that | have told y’all before about
considering the next longer table if there is any doubt at all. | hope you don't have
to learn it the hard way—like some of the following divers have. Remember—it’s up
to you to take the “ounce of prevention’’—unless you want to risk the “pound of

cure!”

A\ = e -
- A* _\ :?’-g.‘-““

A diver was making a 120-foot qualification dive in a
diver training school. As he neared the bottom he
became dizzy. While on the bottom (where he stayed for
15 minutes) he remained dizzy and surfaced still report-
ing dizziness. He was taken to the nearest dispensary for
examination. While being examined, he developed
double vision and numbness of the hands. He was re-
turned to the school, recompressed to 60 feet breathing
pure oxygen, and started on a Treatment Table 6. When
symptoms did not clear after 20 minutes, he was taken
to 165 feet and shifted to a Treatment Table 4. Symp-
toms except for double vision cleared at 125 feet on
descent. On the advice of the Navy Experimental Diving
Unit, treatment was shifted to Table 6A. While complet-
ing this Table, double vision cleared at approximately 70
feet, and the diver completed the treatment clear of all
symptoms.

This is a case of decompression sickness {with

CNS involvement). Although the reporting activity

stated the cause as unknown, the fact that this

dive was at the maximum depth and bottom time
for a no decompression schedule is the most
immediate probable cause. The accuracy of an “in
calibration” depth gage is + 1 percent of full scale
reading. If this were a 400-foot gage, the actual
depth could be as much as 124 feet on this dive,
placing this diver in the position of requiring de-
compression. The basic cause may be experience.
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The supervisor failed to consider the gage accuracy
when selecting the appropriate Table. Diving
supervisors must be continually aware of the many
variables that may affect the selection of a de-
compression schedule (such as sea state, depth,
bottom time} and how accurately they can be
measured, and then resolve alf of these in selecting
the safest Table for the diver.

Two second class divers made a working dive in
open-circuit scuba on an ASR to attach a line to the
false seat. Seas were 6 feet, and the current was 1 knot.
They were instructed to leave the bottom (124 feet) upon

- completion of 15 minutes of bottom time and follow a

130/20 Standard Air Decompression Table, which
requires a 4-minute stop at 10 feet before surfacing.
Both said they followed these instructions. Twenty
minutes after surfacing, diver one complained of pain
that developed into a headache and dizziness. At the
same time, diver two complained of pain in the right
shoulder. After a short surface examination, both divers
were placed in the recompression chamber and taken to
60 feet breathing pure -oxygen. Symptoms for both
divers abated somewhat on reaching 60 feet. After 18
minutes on oxygen, diver one developed symptoms of
oxygen poisoning and was placed on air. After 15 min-
utes, he was placed back on oxygen and the Table 6 was




completed with no further symptoms. Upon surfacing,
both diver one and diver two were essentially symptom
free, although diver one had some residual soreness in
the right foot. This cleared in 12 hours, and no further
difficulty was experienced by either man.

The cause of this accident was omitted de-
compression. Working a repetitive dive sheet shows
that this diver should have taken at least the
120/20 Table because of the residual nitrogen time
from the first dive. The diver was also using the no

Since both divers were affected on this dive,
metabolic difficulty can probably be ruled out.
Also, the dive was well within the parameters of
the decompression schedule followed. The most
likely cause is the adverse environment. It is nearly
impossible to maintain exact depth at 10 feet for
the required 4 minutes in Scuba with 1 knot of
current and 6-foot seas running. Even if a descend-
ing line or stage is used, depth will vary. So, here
again we have inadequate decompression as the
immediate accident cause, with inadequate plan-
ning and failure to follow established procedure
contributing to the accident. But the basic cause
was apparently behavioral, i.e., the fact that it was
more convenient to use scuba rather than deep-
sea equipment. Page 4-16 of the Diving Manual
limits scuba normal working depth to 60 feet for
60 minutes and maximum working limits to 130
feet for 10 minutes. These men were at 124 feet
for 15 minutes, /f their depth gage was exactly
correct. In addition, page 4-15, paragraph 4.4.1
states that “The scuba diver must remain within
the limits of No Decompression Tables except in
an emergency.” There is no indication that this
dive was other than routine, and the ship is
equipped with deep sea air and He-O, diving
equipment. It appears safety was sacrificed for
expediency.

decompression table to the maximum depth limit
and not allowing for any error in the depth gage.
Whenever the surface interval between dives is less
than 12 hours, the repetitive dive tables must be
used. In addition, diving the tables to the limit of
depth and/or time should be avoided wherever
possible to allow for inaccuracies in the depth
gages (+ 1/2-percent at mid-scale).

Two divers made a 10-minute 199-foot dive, wearing
Mk V deep sea air rigs, in a pressure complex at a diving
school. They were decompressed on a 200/10 excep-
tional exposure air table. Within 5 minutes after surfac-
ing, diver one reported mild right shoulder pain and
numbness over the right forearm. Diver two reported
pain in the right shoulder after 3 minutes on the surface.
He had previously (while on the bottom) reported some
difficuity with the assigned project, which required him
to exert himself considerably. Within 10 minutes on the
surface the pain had subsided into a dull ache. In the
meantime, diver one’s symptoms disappeared completely
over the next 20 minutes, and his physical examination
at that time proved normal. During the 10-minute inter-
val after examination, diver one developed a knotted
rash over the right upper back and chest. Both divers
were recompressed on a Treatment Table 5. Diver one
completed the Table 5 symptom free; however, diver
two had residual soreness of the right shoulder and arm,
which was attributed to muscle strain because of the
hard work involved.

This case occured after a diver had made a 4-minute,
120-foot dive wearing open-circuit scuba. He had made a
previous dive to 120 feet for 6 minutes with a 10-minute
surface interval before this dive. He surfaced from this
4-minute dive on a ‘“no-decompression” schedule. Fif-
teen to 20 minutes after surfacing, the diver noted a
sharp, persistent pain in the left shoulder blade area
slowly increasing in intensity. He reported to a re-
compression facility 2 hours and 40 minutes later with
the pain still present, and a muscle twitching which had
génerated in the left elbow. Surface oxygen was admin-
istered for 5 minutes before commencing recompression
treatment on a treatment Table 6. The shoulder pain was
relieved within 3 minutes at 60 feet and all symptoms
were gone after 35 minutes. The treatment was com-
pleted with no further complications.

This looks like another case of decompression
sickness, based on the symptoms, table used, and
results of treatment. The cause was personnel error
in selecting the decompression schedule used. This
is another case of pushing the decompression
schedule to the maximum bottom time and within
1 foot of the maximum depth (recall our dis-
cussion of depth gage accuracy previously). Add to
this the heavy work and you have all the ingre-
dients for an accident. If the next longer table
{200/15) had been used, it would have more than
doubled the decompression time. Remember the
safety of the diver is of prime importance. In this
case, a saving of 10 minutes decompression time
cost 2-1/2 hours of treatment time.
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