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THE CONQUEST OF INNER SPACE

Welcome to the U.S. Navy's SEALAB IIT experiment, man's most ambitious
effort yet undertaken to penetrate earth's last unexplored frontier--
the ocean depths. Never before have so many men lived and worked on
the ocean floor for. so long and at so great a depth.

The importance of SEALAB IIT is not the establishment of records, but
rother the evaluation of techniques and equipment being developed to
extend man's capabilities in the deep ocean. These capabilities will
enhance the Navy's underwater work in such activities as location,
salvage, search, recovery, rescue, construction, oceanography, and ap-
plied research. .

SEALAB Ill HABITAT

Some of these activities--such as salvage and construction--have direct
non-military spplications. In addition, several non-military experi-
ments will be conducted during SEALAB ITI by persomnel from the Depart-
ment of Interior's Bureau of Commercial Fisheries. This work will have
direct economic implications.

Thus, SEALAB III will aid man in his conquest of the deep sea--of Inner
Space~--to work, to mine, to harvest, to fish, and to play in the sea.
But primarily, SEALAB ITII will further the U.S. Navy's ablility to oper-
ate in the sea.

We of the Navy's Deep Submergence Systems Project, who are responsible
for the development of techniques and equipment for deep-sea operations,
are most pleased to have you with us as man takes this giant stride in
the conquest of Inner Space. Welcome aboard.

Captain William M. Wicholson, U.S. Navy
Project Manager

Deep Submergence Systems Project
Department of the Navy
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All photographs are
Official U.S, Navy
unless otherwise indicated

This handbook has been prepared by the Nortronics Division of
the Northrop Corporation in conjunction with the U.S. Navy Deep
Submergence Systems Project to provide a suitable description of
the SEAIAB III experiment for news media representatives covering
the event. Nortronics provides engineering support for the
SEATAB ITI experiment. All material for this handbook has been
provided for public use by the Deep Submergence Systems Project.
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Iy
FACILITIES AND ARRANGEMENTS FOR THE PRESS

Every effort is belng made to provide adequate briefings, interviews,
communications, transportation, working space, and background meterial
for the members of the press covering the SEAIAB ITI experiment.

The Command Information Bureau (CIB) at the Long Beach Airport (Build-
ing T-420) is the primary location for arranging to cover the various
aspects of the SEALAB ITI experiment, conducting interviews, obtaining
news releases and background material, etc. A subordinate CIB is
located at the Naval Undersea Warfare Center pier at Wilson Cove on
San Clemente Island.

Registration

Registration and issuing of special badges for the SEALAB ITT experi-
ment will be done at the Command Information Bureau at the Long Beach
Airport.

NEWS MEDIA REPRESENTATIVES MUST BE REGISTERED TO VISIT THE EXPERIMENT

SITE; THEY MUST DISPIAY THEIR BADGES WHILE IN FLIGHT TO AND FROM SAN
CILEMENTE ISLAND AND WHILE AT THE EXPERIMENT SITE,

Berthing and Messing

Berthing facilities on San Clemente Island are limited and spartan.
Only news media representatives having unusual justification will be
authorized to remain overnight on the island. Authorization will be
mede by the Officer-in-Charge, CIB, with the concurrence of the SEATAB
IIT On-Scene Commander and the Officer-in-Charge, San Clemente Island.

News media representatives remaining overnight will be billeted on a
space avallable basis. The charge for berthing is $2.00 per person per
night and includes linens, blankets, and towel. Emergency toiletries
may be purchased at the Navy Exchange on the island.

During visits to SEAIAB ITI news media representatives may use the main
dining hall in the Wilson Cove area. News media representatives are not
authorized to eat on board the support ship EIK RIVER.

Meal hours at Sén Clemente Island are: breakfast 0530-0730; lunch 1100-
1300; dinner 1700-1900. The cost per meal is: breakfast 85¢, lunch
$1.50, dinner $1.65.

At times of peak news media interest there will be box lunches availsble
at the Sub-CIB.

Equipment and Supplies

Typewriters, extensions of commercial telephones, and a TWX filing
capability are provided in the CIB at Long Beach and the Sub-CIB on San
Clemente Island. General office supplies will also be available. TWX
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filing will be done at collect press rates and written on forms provids-
ed by the CIB. TWX copy for filing during an adverse incident will be
done in takes of not more than 250 words and will be handled on a firste-
come, first-served basis. Each take will be date/time stemped and &
copy will be returned to the correspondent. Another copy will be made
available upon transmission to provide a record of time of transmisslon.

Interviews

Interviews with Aquanauts and operational support persomnel will be
given on a pre-arranged basis. Interviews with Aquanauts in the sea-
floor habitat will be processed on a first-come, first-served basis.
Pre-programmed national network radio and television shows will be ag-
signed specific time slots by the Officer-in-Charge CIB.

Photographs

A library of released SEAIAB IIT photographs and proof sheets will be
available at the CIB. News media representatives may pick up copies of
stock photos; special orders of black-and-white photos will require a
minimm of five working days and color photos will require a minimum of
ten working days to process.

Sufficient copies of photos selected for release during the experiment
will be available at the CIB to meet normal media requirements. All
released photos will automatically be delivered to national and inter-
national wire service outlets in the Los Angeles area. Coples will
also be available at the Pentagon in Washington, D. C.

News Releases

News releases are issued twice a day at the CIB in the form of situa-
tion reports. Additional feature and summary releases are issued per-
iodically.

Copies of all previously released features and situation reports are
available at the Long Beach CIB and at the Deep Submergence Systems
Project Office in Chevy Chase, Maryland.

Radio

Radio requirements and requests will be co-ordinated by the Radio
Officer, Media Section, at the Long Beach CIB. Limited radio recording
facilities are available at the CIB.

Rlectrical outlets with 110 AC power will also be available in the sur~
face support ship ELK RIVER and at the Sub-CIB on San Clemente Island.
Beeper reports are available on a CIB telephone line and background
music, sea sounds, etc., will be available at the CIB. (The noise
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level at the CIB is relatively high during working hours and microphone
wind screens will be required for recording at the experiment site.)

Redio recording supplies (i.e., tapes, extension lines) must be furnish-
ed by news media representatives.

Alternate power sources such as batteries should be provided for record-
ing on San Clemente Island and aboard the surface support ship EIK
RIVER.

Zelevision

All television requirements and requests will be co-ordinated by the
Television Officer, Media Section, at the Long Beach CIB. A television
set with color-balanced lighting and B& Marconi and Cohu vidicon
cameras is available at the CIB to make black-and-white videotape
reports after visits to San Clemente Island. Models of various SEALAB
IIT components as well as a profile model of the ocean floor site are
available on the set. Slide and film chain are also available for
station identification or logos if these are provided by news media re-
presentatives. No videotapes can be supplied by the CIB.

ZIransportation

An eight-passenger aircraft is available for transporting news media re-
presentatives between the Long Beach Airport and San Clemente Island
during the operational phase of SEALAB III. This phase ends when the
last team of Aquanauts completes decompression.

Schedules for the press plane will be posted in the newsrooms at the
Long Beach CIB and the Sub-CIB on San Clemente Island. Passenger lists
will be made up on a first-come, first-served basis, and reservations
must be made 24 hours in advance. NO NEWS MEDIA REPRESENTATIVES WILL
BE FLOWN TO SAN CLEMENTE ISLAND UNLESS THEY HAVE BEEN REGISTERED WITH
THE SEATAB ITI CIB AND ARE ON THE PASSENGER LIST.

During periods of anticipated maximum press coverage (i.e., initial
Aquanaut entry into seafloor habitat, exit of first Aquanaut team from
decompression), a larger press alrcraft will be available. This will
be a LO-passenger aircraft which can carry approximately 2,000 pounds
of camera equipment.

Working Spaces

News media representatives may use the working newsroom at the CIB which
is adjacent to a briefing theater which may be used for interviews when
available.

A preview theater is available to view work-print motion picture footage
shot by Nevy photographers. A schedule of daily projections is posted
in the newsroom.
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Limited working newsroom facilities are available at the Sub-CILB on Han
Clemente Island.
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SAN CLEMENTE ISLAND

1. Castle Rock
2. Northwest Harbor
3. FORACS Operations Building
4, Wilson Cove and Housing Area
5, 'P' Site
. Randall Control Building
. Deeptrack Facility
8. Abandoned Air Field
9. Project Stone
10. Station Peak Transmitter = Receiver Building
11. "White Rock" (Navigation Landmark)
.2 : 12. Mount Thirst
13. Mount Vista
14, Mosquito Cove
4 Wilson Cove 15. Observation Post
16. Pyramid Head
17. Pyramid Cove
18. China Point
19, Cove Point
20, Lost Point
21, Mail Point
22, Seal Cove
23, Eel Point
24, Measured - Mile Course
25, West Cove
26, Station Frank
27. Auxiliary Landing Field
28. Station NAM

~N o

MORRIS DAM

118 0' 0"

®
GREATER
= LOS ANGELES
LOS
ANGELES
HARBOR

SANTA CATALINA
ISLAND

PASADENA

NAVAL UNDERSEA
WARFARE CENTER

118 33" 15"

LONG BEACH

NAVY STATIONE
AN
SAN CLEMENTE ISLAND AND CHANNEL ISLANDS

@
SANTA BARBARA

L]

ANACAPA ISLAND
ISLAND
SAN CLEMENTE ISLAND
119 ¢' 0"

M
SANTA CRUZ ISLAND

POINT MUGU
g

SAN NICOLAS
ISLAND

PR

pe

33 30' 0"
33 0' 33"
32 30' 0"—

——



2.
SEATLAB III EXPERIMENT

The SEATAB IIT experiment is being conducted to evaluate techniques and
equipment being developed to further Navy operational capabilities in
the deep ocean invironment.

The experiment is being conducted off San Clemente Island which is in
the Navy's San Clemente Island Range off the coast of Southern Cali-
fornia. This range is used to test submarine-launched missiles (such
as Polaris, Poseidon, and SUBROC), torpedoes, and other underwater
equipment. The San Clemente Island Range is administered by the Naval
Undersea Warfare Center (NUWC) at San Diego and Pasadena, California.
NUWC is one of the Navy's primary "laboratories" for developing and
testing underwater equipment and systems.

The development of techniques and equipment for specific programs to
extend the Navy's underwater capabilities are under the management of
the Navy's Deep Submergence Systems Project (DSSP) with headquarters in
Chevy Chase, Maryland. DSSP co-ordinates work being done by a number
of Navy activities and civilian academic and industrial organizations
in support of these programs which include underwater search, location,
rescue, escape, recovery, salvage, construction.

SEATAB IIT is the latest in a series of open-sea experiments conducted
by the U.S. Navy employing the technique of "saturation diving" which
is being used in DSSP programs.

During SEALAB III five teams of eight men each, including civilian
scientists and foreign Navy personnel, as well as U.S. Navy divers,

will occupy a seafloor habitat for consecutive 12-day periods. While

on the bottom these "Aguanauts" will carry out experimental construction
and salvage work, engage in oceanographic and marine biological research,
and undergo a series of physiological and human performance tests.

By employing the technique of "saturation diving" the Aquanauts will be
able to work on the ocean floor for an unlimited period, passing freely
between their underwater house or "habitat" and the outside water with-
out intermediate decompression. Rather, at the completion of a team's
12-day stay at a depth of 600 feet the Aquanauts will undergo a single
decompression period of approximately six days in the safety and rela-
tive comfort of the surface support ship. (The decompression in satu-
ration diving is based on depth rather than time, thus the six-day
decompression would be required whether they spend 12 days of 120 days
on the ocean floor; without decompression they would fall victim to the
disease known as "bends" which could be fatal.)

The seafloor habitat will be serviced by the range support ship ELK
RIVER (IX-501), a modified Navy landing ship (formerly LSMR-501). This
ship is specifically outfitted to support a large number of Navy under-
water projects. In direct support of SEALAB III the ELK RIVER has been
fitted with the prototype Mk 2 Deep Diving System which will provide a
means of lowering the Aquanauts to the bottom, bringing them to the
surface, and providing them with proper decompression after they return
to the surface.



Prior to the beginning of the ocean-floor program the habitat will be
towed to Sen Clemente Island and lowered to a depth of about 600 feet
Just_off an area known as Wilson Cove. The 57%—foot-long habitat is
designed somewhat along submarine principles: it uses water ballast
tanks to attain positive or negative buoyancy while maintaining posi-
tive stability. During lowering operations the habitat will have
approximately 9,000 pounds negative buoyancy.

An artist's concept of the SEALAB IIT experiment.
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As the habitat i1s lowered into the depths a gas compensating system,
which uses compressed helium provided from the surface support ship,
automatically increases habitat pressure to a value slightly greater
than embient sea pressure. This gas is provided through an umbilical
cable containing separate lines for breathing gas, power lines, com-
munication lines, compressed air, and fresh water. This umbilical
ceble will be attached to the seafloor habitat for the duration of the
experiment. However, the primery source of power and fresh water for
the habitat will be through lines to shore facilities on San Clemente
Island.

The habitat will also be connected to the surface support ship by an
automatic dumbwaiter system. This system will enable transfer of food
specimens, and equipment between the support ship and habitat. The
system is fully automatic so that no surface support divers or Aquanauts
need enter the water to handle the pressurized container.

The Aquanauts themselves will be raised and lowered in two Personnel
Trensfer Capsules (PIC). These can each transport four Aquanauts from
the surface support ship to the vicinity of the habitat, with the Aqua-
nauts actually swimming into the habitat. These Transfer capsules con-
nect directly to the two Deck Decompression Chambers (DDC) in the sur-
face support ship so the Aquanauts can remain under pressure until they
begin decompression in the DDCs.

During the 60-day experiment the Aquanauts will conduct a comprehensive
bottom program. Most of the activities will be conducted in the im-
mediate vicinity of the habitat, but there will be some relatively long-
range forays and excursion dives to greater depths. These dives can be
accomplished without intermediate decompression when the Aquanauts re-
turn to the habitat. (The Aquanauts are more restricted in the dis-
tance they can travel toward the surface; of course, sudden return to
the surface without decompression means instant death.)

For 60 days the suceeding teams of Aquanauts will live and work on the
ocean floor, pushing forward man's incursion in this last frontier on
earth.

When the bottom program is completed the last team of Aquanauts will
secure the habitat and ride the PTCs to the surface support ship for
their six-day decompression. The habitat will then be raised to the
surface, buoyed, and towed to port. The ELK RIVER--with the last Aqua-
naut team still being decompressed--will also return to port marking
the end of the operational phase of SEALAB III. Debriefings and press
conferences will be held and the tedious process of evaluating the
wealth of data developed in SEALAB ITI will begin. So, too, will begin
the planning of the next phase of the U.S. Navy's Man-in-the-Sea
Program.
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3.
SEALAB ITI ORGANIZATION

The SEALAB III experiment is being conducted under the overall direction
of the Commander, Naval Undersea Warfare Center, who has control of the
test site in the San Clemente Island Range.

On-Scene Commander:

Commander J. M. Tomsky, USN

Commander Tomsky has executive authority over all phases of the actual
experiment. Commander Tomsky is "double-hatted" during SEALAB IIT be-
cause, like most of his principal assistants, he has another Navy billet
in addition to his position in the SEATAB III organization. Commander
Tomsky is also Head, Ocean Engineering Branch, in the Deep Submergence
Systems Project and as such is responsible for the development of much
of the equipment and technology which is being tested in SEALAB III.

The On-Scene Commander has the following principal assistants:

Deputy On-Scene Commender
and Special Agsistant for Aquanaut Operations:

Commander M, Scott Carpenter, USN

Commander Carpenter, who piloted the second U.S. orbital space flight,
is the Navy's senior Aquanaut. As Deputy On-Scene Commander and Special
Assistant for Aquanaut Operations he acts for the On-Scene Commander in
his absence or as delegated. He is responsible for the administration
of the SEALAB IIT experiment and is an advisor for Aquanaut safety,
operations, and equipment. (He is also Assistant for Aquanaut Opera-
tlons in the Deep Submergence Systems Project.)

Principal Investigator and Medical Officer:

Captain George F. Bond, MC, USN

Captain Bond began the Navy's experiments in saturation diving and is a
physician and submarine medical officer. As Principal Investigator and
Medicel Officer he is responsible for the health and safety of SEATIAB
IIT personnel including the Aquanauts, and directs the blo-medical
program. (He is also Assistant for Medical Effects in the Deep Sub-
mergence Systems Project.)

Officer-in-Charge, Command Information Bureau:

Lieutenant John C. Dewey, USN

Lieutenant Dewey is responsible for the preparation and conduct of the
SEATAB IIT public affalrs program. This program seeks to inform the
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public and direct public attention to the nature, scope, and signifi-
cance of the Navy Men-in-the-Sea program. (He is also Public Affairs
Officer for the Deep Submergence Systems Project.)

Deputy for Ocean Science and Engineering:

Mr. Denzil C. Pauli

Mr. Pauli is responsible for the coordination and liaison of all Navy
activities and other govermment agencies, scientific and educational
institutions, and national and international groups involved in the
verious SEAIAB IIT ocean floor programs. (He is also & physicist,
Ocean Technology Programs, Office of Naval Research.)

Diving Operations Officer:

Captain Walter F. Mazzone, MSC, USN

Captain Mazzone, an officer in the Medical Service Corps, is responsi-
ble for the supervision end direction of the compression and decompres-
sion cycles of the Aquanauts, the surface support dlving operations,
atmospheric monitoring of the diving system and seafloor hebitat, and
the engineering instrumentation monitoring of the habitat. (He is also
Ofﬁcersin—(}harge of the Deep Submergence Systems Project Technical
Office. .

Deputy for Range Support Operations:

Mr. Joseph Berkich

Mr. Berkich is responsible for the operation of the surface support
ship ELK RIVER, the mooring system, shore support facilities on San
Clemente Island, the various surface support craft, range liaison, and
hendling of the seafloor hebitat (including lowering end raising evolu-
tions). (He is also Head, Ocean Range Operations Section, Naval Under-
sea Warfare Center.)

QUICK IOOK: SEALAB IIT ON-SCENE ORGANIZATTON
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b,
SEAFLOOR HABITAT

The SEATAB III habitat was specifically designed and outfitted for use
as & sea-floor laboratory (SEATAB) in the U.S. Navy's Man-in-the-Sea
Program.

E'he 57%—i‘oot-long c;y'lindrica.l structure has "capped" ends and a small
"conning tower" which give it the appearance of a railroad tank car
without wheels. Inside the structure resembles the interior of a sub-
marine. The main cylindrical structure contalns e maze of dials, valves,
switches, electronic equipment, a compact galley, a bio-medical and
merine research laboratory, and berthing facilities for eight Aquanauts.

The habitat is essentlially the same used in the previous SEAIAB IT ex~-
periment which has been extensively modified to reflect the experience
gained in earlier ocean-floor work. The main cylindrical structure is
574 feet long and 12 feet in diameter. Two rooms, each 12 feet square
by 72 feet high, have been installed under the mein structure.

Aquenauts enter the habitat through a hatch in the diving station, the
small room attached to one end of the main hebitat structure. The diving
station provides space for the Aquanauts to don and doff their diving
gear, to check and adjust their equipment, to charge SCUBA.tanks (from
gas banks attached to the habitat), to control breathing gas being sup-
plied by hose to divers in the water, and to clean and stow swimming
gear., A sghower stall is also provided. There is a 12-inch view port
in each side of the diving statlon. Directly above the diving station,
in the stern of the main structure, is a utility space. This utility
space has another shower stall, a combination clothes washer=dryer, hot
water heater, and space for additional gear stowage.

The laboratory area, located forward of the utility space, is the opera-
tions center for the habitet. It contalns panels for monitoring and
controlling the atmosphere in the habitat, the power and lighting system,
communicetions, and special instrumentation. Laboratory tables, with
sliding teble leaves, are on both sides of the area and there is stowage
space in the overhead and below the lab tables for equipment.

Going forward, the next area conteins the habitat's galley. There is a
10-cubic-foot refrigerator, four-burner electric range, infra-red oven,
double sink, and stowage space.

The washroom separates the galley from the berthing area. There is a
single toilet, wash basin, and lockers for personal items of the Aqua-
nauts.

The berthing area, occupying the forward end of the mein chamber, con-
tains eight bunks, lockers, and additlonal stowage space.

There are 11 2h-inch plexiglass viewports in the main cylinder providing
observation of almost all of the surrounding water. (The number and
slze of the viewports was decided after a near-fatal accldent in SEATAB
I; an unconsclous Aquansut outside the habitat was rescued only when his
bottles bumped the side of the structure...he was not visible from
ingide the habitat.
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Directly below the berthing area is the observation room. The space 1g
fitted with four large viewports. The habitat's freezer is also located
in the observation room and there is a large bottom hatch which could be
opened to provide direct access to the sea in the event of emergency.

Atmosphere

The atmosphere of the habitat at a depth of 600 feet will consist of
92.4% helium, 6.0% nitrogen, and 1.6% oxygen (see section on Man-in-the-
Sea Program). Relative humidity will be maintained at about 70% with &

Artist's concept of habitat on bottom.

temperature of 90°F. The gas composition of the atmosphere will be
established before and during the lowering operation; thereafter, while
the Aquanauts are on the ocean floor, the atmosphere will be maintained
by gas storage bottles attached to the habitat. The habitat ventilation
system was modeled after the standard submarine system with lithium
hydroxide (LiOH) COp scrubbers and charcoal filtration.

There are eight 53-cubic-foot bottles mounted on the habitat proper and
eight additional gas bottles mounted on the "clump" under the habitat.

Because of the higher thermal conductivity of helium (six or seven times
that of normal atmosphere) and the resulting heat loss to the cold sur-
rounding sea water, a "comfortable" temperature of about 90°F is main-
tained in the habitat. Two-inch cork insulation covers all metal in the
habitat which is exposed to the sea. The deck of the main structure,
diving station, and observation room are made of concrete with embedded
heating cables and there are overhead radiant heaters.

h-2

Emergency Systems

Two external oxygen cylinders are used to replenish the habitat's atmos
sphere with oxygen. The oxygen is automatically bled into the habitat,
A sensing device monitors the partial pressure of oxygen in the atmo-
sphere. Upon detecting a loss in partial pressure the oxygen supply
is opened automatically and an acoustic alarm is actuated. The oxygen
is cut off when the required partial pressure is reached. Each oxygen
cylinder hes independent piping.

In the event of failure of the automatic sensing device a visual readout
sensor is provided. Should both oxygen sensing systems fail a manual
oxygen makeup system is provided. This includes two 1l.35=-cubic-foot
oxygen bottles in the habitat.

Finally, an emergency Bullt-in-Breathing System (BIBS) is provided in
the event the habitat's atmosphere becomes contaminated. BIBS manifolds
are provided throughout the habitat, including the diving station and
observation room and SCUBA mouthpieces, with hoses and regulators to fit
the mainfolds, are provided at each bunk (a total of eight) and in the
diving station (four).

Lowering and Ballasting Systems

The habitat complex is normally positively buoyant to facilitate han-
dling and towing. A variable ballast system is provided for lowering
and anchoring the habitat on the ocean floor.

The variable ballast system consists of three water ballast tanks plus
about 2,000 pounds of portable lead pigs located inside the habitat and
in trays outside of the habitat and on the "clump" suspended under the
habitat. Ballast tank No. 1 is located in the small "conning tower" of
the habitat, No. 2 in the overhead of the habitat, and No. 3 in the
"clump" under the habitat.

The habitat is made some 9,000 pounds heavy for lowering by flooding
No. 1 and No. 2 ballast tenks. The habitat is then lowered to the
ocean floor by crane. Onee the "clump" rests on the bottom the No. 3
ballast tank is flooded, providing a suitable anchor on the ocean floor.
The habitat is attached to the "clump" by a series of cables. Although
the ocean floor may be uneven, and hence the clump may be at an angle,
the habitat can be maintained in a level attitude by means of automatic
tensioning wires attached to the "clump" and the Aquanauts shifting the
portable lead ballast in the habitat.

Finally, located beneath the diving station and observation room are two
air-tight skirts, 18 inches in depth. The skirts provide a variable
volume below each hatch to accomodate fluctions in the water level due
to tidal variations and changes in the internal pressure of the habitat.

The following table provides the various buoyancy conditions of the
habitat:



Status Weight Displacement Reserve Buoyancy
TT—oﬁs—)'* (Tons) (Tons)

Dry Weight for Lift 298.91 m—e Bk

On Surface 306.13 327.29 +21.16

Ready for Lowering 320.26 327.29 + 7.03

(flood No. 2 tank)

During Lowering 331.31 327.29 - 4,02
(flood No. 1 tank)

On Bottom 348.02 327.29 -20.73
(flood No. 3 tank)

During Occupancy 340.8 327.29 -13.51
(skirts blown)

*1 ton = 2,240 pounds

Thus, while the habitat is on the bottom the main structure will have a
buoyancy of +39.39 tons and will therefore be positively buoyant and
anchored to the seafloor by the "clump."

Diver Support

While the habitat is on the seafloor the Aquanauts will regularly exit
into the surrounding water to perform work tasks and conduct experiments.
They will use the Mk VIII semi-closed SCUBA rig when in the water, with
their breathing ges supplied from umbilical hoses from the hebitat or
back tenks. (See section on Aquanaut Equipment.) The Habitat diving
stetion will have facilities for meintaining and charging the back tanks.
Moored outside the diving station six umbilical hose storage racks, two
holding 600-foot hoses for excursion dives and four 200-foot hoses for
normal, at-depth operations.

Electric Power System

The total capacity of the habitat power system is 152 kilovolt-amps
(KVA) which is normally supplied from San Clemente Island via an under-
water transformer bank. Alternate power, in the case of primary power
failure, is supplied from the surface support ship ELK RIVER.

All habitat equipment operating on 440 volts is supplied from a main
power panel. Three other panels are supplied by circuits from the main
power panel. The 44O-volt equipment supplied through the main power
panel are: winch motor for the surface transfer system, hot water heater,

ventilation power panel, flood-light transformers, infra-red oven, and
wagher~dryer.

Ll
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The 120/208 volt distribution power panel is through three 37.? KVA
transformers which are supplied from the main power panel. This dis-
tribution power panel supplies the 120 and 208 volt loads t.hroughout
the hebitat. The electric range and main habitat deck heablng_ are
supplied directly fram this panel. All other loads are supplied via
five area distribution panels, three in the main cylinder and one each
in the observation room and diving station.

Electric heating cables embedded in the concrete decks of the habitat
have adjustable area controllers to regulate automatically tl}e amount
of heat generated by the cables. In each case a transfer switch has

The seafloor habitat being fitted out.

been provided to enable manual on-off control should the automatic
controllers fail. (Other electric heaters located in the habitat in:
clude 13 overhead radiant heaters, duct heaters in the air-conditioning
system, and the water heater. These are individually controlled by

switches in the area distribution panels plus an integral thermostatic
control in the water heater.)

The habitat interior lighting system consists of overhead ligats, bunk
lights, and hand lanterns.

The overhead lighting in each area is controlled by 2 hi%hrofﬁ ~low toggle
switch. The "low" position is for normal usage and the "high position
for photographic lighting. In addition, the overhead lights in the
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leboratory and galley areas can be controlled from the surface support
ship for photographic purpcses.

Each berth has a small light which is controlled by the individual in
the bunk.

Two red standing lights are installed in the main cylinder, one over the
hetch to the observation room and one over the hatch to the diving
stetion. There is also a red stending light over the entry hatch to the
dlving station.

Exterior habitat lighting consists of four 1,000-watt underwater flood-
lights installed on each side of the main hebitat, seven underwater
floodlights mounted outside the observation room, and three underwater
floodlights mounted outside the diving station. Four additional under-
water floodlights are mounted on pen-and-tilt units with cemeras. These
are controlled from the surface support ship. Two underwater flood-
lights (snooper lights) at the end of an extension cord are provided at
the forward end of the cobservation room and two at the after end of the
diving station.

Design and Construction

The habitat wes constructed at the San Francisco Bay Naval Shipyard in
1965 specificelly for use in the SEATAB IT experiment. The design of
the habitat was dictated primarily by experience in the SEALAB I exper-
iment (in which two floats had been welded together to form the baslc
habitat). The design for the new SEATAB habitat was constrained by the
limited time available before SEAIAB II was scheduled to take place and
a restricted budget. The influence of SEALAB I on the new habitat in-
cluded:

1. The new habitat would be a pressure vessel capable of being
pressurized prior to submergence. (SEAIAB I habitat was a non-pressure
vessel and had flooded several times during lowering operations because
of the difficulty in maintaining internal gas pressure.)

2. The habitat would be unmanned during lowering and emplacement.
(The importance of personnel safety was a paramount consideration.)

3. The hebitat would be cylindricel and approximately 50 feet
long and 12 feet in diameter. (SEALAB I habitat was cramped and in-
dicated that the 50 by 12 foot dimensions would be optimum for up to
Aquanauts and their equipment.)

I, The habitat should have four separate areas: entry, laboratory,
galley and living space. (This basic arrangement worked well in SEA-
IAB I.)
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5. Special features must be included to hold habitat heat. (The
coefficlent of heat transfer of helium is approximately six times that
of air, thus speclal provisions must be made for supplying and retaining
heat in the habitat.)

6. Temperature in the habitet would be maintained at about 9OCF,
with a relative humlidity of 60 to 70%. (These conditicns were satis-
factory in SEATAB I.)

T. There would be a maximum possible number of portholes in the
hebitat. (Again, the near-loss of an Aquanaut in SEAIAB I gave the re-
quirement for visual observation of the work area from the habitat a-
high priority.)

8. Internal habitat volume was to be reduced where possible by
use of interior ballast tanks, dead spaces, etc. (Decreases in interior
volume reduced the amount of helium required, thus reducing cost.)

9. The habitat would be peinted white. (The international orange
color of SEATAB I did not have the underwater acuity of white.)

10. An improved ballast system must be provided. (A major problem
in SEALAB I was the ballast system, which included using 300-pound rail-
road axles as variable ballast; a most awkward system.)

With this data, the San Francisco Bay Naval Shipyard commenced final
design end construction of the habitet. The steel selected for the main
structure was l-inch thick mild steel, Grade M, of Military Specifica-
tion MIL 5=-16113 and, as such, recelved extensive testing at the rolling
mill, The plate was ultrasonically inspected at the shipyard. All
welds were radiographed and found defect-free.

In general, standard shipyard procedures were used in all phases of con=-
struction and testing. Fabrication of the large, 24-inch view ports was
extremely difficult because the tolerances were very close and hard to
maintain in the face of normal welding distortions.

One of the most d@ifficult problems was fabrication of the dished heads
used to cap the main cylinder of the habitat structure. Once the design
specifications were established, contract bids were let to the normal
commercial suppliers of large dished cylinder heads. The SEALAB II pro-
duetion schedule demanded delivery in 30 to 45 days. None of the major
steel companies could even approach the deadline. The large size of the
heads (12 feet in diameter) coupled with a rash of back orders due to an
impending steel strike, made normal procurement impossible. The earliest
delivery that could be expected was five to six months after the schedul-
ed stert of SEALAB IT,
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Fortunately, the shipyard had the Navy's West Coast Shock Testing
Facility and thus had a goodly amount of experience in controlled under-
water explosions. The use of energy released in an underwater explosion
to form metal was a novel idea, until 1965 used only to form relatively
smell and simple pieces. In this process the energy of the explosion is
trensmitted as a pressure pulse through the water, forming the steel
egainst a die. The forming process lasts only a few milliseconds. The
use of this process to form large and complex sections like the dished
heads of the SEALAB II habitat had not previously been attempted.

Several problems became apperent: die design and construction, includ-
ing the curing of the concrete form, handling and rigging, and configura-
tion and size of the explosive charge. Briefly, a large die, lhi feet
in dlameter and 5%— feet high, filled with a special-formuls quick-curing
concrete, was designed and build. A blank of steel was placed over the
die and & vacuum was drawn under the blank. This vacuum was extremely
importent because any trepped ges would have to vent when the head was
formed, thus wrinkling the edges. One hundred pounds of C-l plastic
explosive were rigged in two concentric rings with a central charge.

The calculations for the explosives were extremely complex as were those
for the depth of water at detonation.

The entire forming assembly, weighing 60 tons, was lowered 30 feet
beneath the surface of San Francisco Bay using the shipyard's large
gunning crane. The explosives were detonated and, in approximately
0.004 seconds, the first dished head for SEALAB II was formed.

The results were phenomenally good with only minor straightening being
required. The second heed was similarly formed. The heads checked with
1/16 inch of planned diameter and within 1/ inch of palnned contour,
well within acceptable parameters.

The significance of the feat can best be illustrated wilth exeerpts from
s United Press International story in the Gazette (Berkeley, Californis),
dated 18 November 1965, several months after the shipyard formed the
dished heads for SEAIAB II,

Denver (UPL) - & metal shaping process...ls being studied by
Martin Co. and Denver University sclentists for possible use in
forming missile domes, side plates for ships, and other large
structures.

The technigue was demonstrated Wednesday with the production of...
ash trays.

It involved the placing of a sheet of metal across & die or mold,
then submerging the mold and metal in water. An explosive charge
was detonated a few inches away, beneath the water, causing a
shock wave to blesgt the metal into the mold.

BRRRREEREERES

The experiment is being conducted under a one million dollar
govermment grant by DU's Denver Research Institute and the Denver
division of the Martin Company. It is expected to take three
years to prove or disprove the process.

SEATAB IIT Modifications

On the basis of experience in SEAIAB II, the 205-foot, h5-day saturation
diving experiment conducted in 1965, several modifications were made to
the habitat for its use in the SEAIAB III experiment.

Ten-man teams in SEALAB IT were found to be too large for "comfortable"
living and efficient bottom operations, Accordingly, an optimum eight-
man team has evolved resulting in improved habitet bunking arrangements.

The relatively crowded conditions of SEAIAB II also led to installation
of the two small rooms under the main cylindrical structure, one an ob-
servation room and one a diving stetion. Alsc, having the Aguanauts
enter and leave the habitat through the diving station the humidity in
the main habitat is reduced.

Finally, when the SEATAB IT habitat was emplaced on the ocean floor it
had a 6-degree list to port and a down trim of 10 degrees by the stern.
This angle led to the habitat belng referred to as the "tilton Hilton"
by the Aquanauts and created some minor problems. To alleviate chances
of the SEALAB III habitat being at an angle because of the ocean floor
contours, the habitat was fitted with a "elump," a package consisting of
a water ballast tank and eight gas bottles suspended underneath the main
structure (between the diving station and observation room).

During emplacement the habitat has a slight positive buoyanecy with the
clump serving as an anchor. After the clump has settled on the bottom
its water ballast tank (No. 3) is flooded and tensioning cables lock
the habitat to a rigid position parallel with the true horizontal rather
than the slope of the ocean floor.

QUICK LOOK: SEATAB ITI HABITAT

Length Height (from ocean floor)
oversll 62 £t 6 in diving station entrance 6 ft 6 in

main eylinder 57 £t 6 in diving station floor 8 £t
Width main cylinder floor 17 £t 6 in
maximum 19 % top of main cylinder 29 ft 6 in

main eylinder 12 ft top of conning tower 38 ft



Clump Weight
length 22 ft dry weight to life 298.91 tons
width 19 ft (1 ton = 2,240 pounds)
height o lth
Habitat gas requirement
helium 107,565 cubic feet
oxygen 1,935 cubic feet

Gas Pottles (53 cubic feet)

mounted on habitat 8 (E oxygen, 2 emergency bre%thing gas,

diver breathing gas mix

mounted on clump 8 (helium)
in habitat 2 (emergency breathing gas mix for BIBS)
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OCEAN FLOOR PROGRAMS

A series of comprehensive ocean floor programs are being undertaken in
SEALAB III to further the U.S. Navy's knowledge and capabilities in the
areas of oceanography, equipment engineering, construction, salvage,
marine biology/ecologr, human performance, and physiology.

The following descriptions cover the various programs and individual
tasks and projects within these programs. A listing of these tasks and
sponsoring activities will be found in the Quick Look at the end of this
section. (More extensive data on specific programs are available from
the SEAIAB IIT Command Information Bureau.)

Oceanography

Within the oceanography program there are tasks being conducted in
physical and biological oceanography, marine memmal use, geology, and
bio-acoustics. This program will reveal more about the deep ocean
environment. The data obtained in these tasks will aid in the develop-
ment of improved capabilities for military, economic, and other uses of
the depths. The oceanography tasks are:

Physical Oceanography: Installation of a number of devices on the

ocean floor including current meters, thermographs, tide gauge, under-
water oceanographic array, temperature recorder, bioluminescence meter,
radiance meter, and salinity meter. The underwater oceanographic array--
which is in addition to other measuring devices--will record temperature
and current data at three levels above the bottom at least every two
minutes. A falling-ball turbulence study, developed by Captain Jacques
Cousteau, will investigate turbulence and eddies in the ocean by plot-
ting the impact location of negatively buoyant balls released from a
given height above the ocean floor. (Oceanographic measurements will
also be made from the surface and in the water column during the SEAIAB
III experiment.)

Marine Biology/Ecology: Aquanauts from the Bureau of Commercial Fishe
eries will conduct work in this area to create a cadre of personnel
trained in saturation diving techniques and who are familiar with
engineering design, support, and operations involving seafloor habita-
tion. Their work will also provide a preliminary assessment of the
research value of observation and experimentation in the ocean environ-
ment. Further development of the undersea laboratory concept as a
research technique for oceanographic and fisheries work can be expected
to yield large benefits to marine resource development efforts. In this
task diver-scientists will undertake a variety of short-term experiments
including lobster transplant studies, light attrmction studies of fish
and invertebrates, and observations of fish species behavior and
interaction. Another phase of bottom biology work will study light
production by biological organisms.

Marine Mammal Uses: This effort will determine behavioral and physical
capabilities of marine mammals and, secondly, help to develop training
techniques which will employ these capabilities to support men working
in the sea. During SEATAB IT an Atlantic bottlenose porpoise named
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"Tuffy" was used to demonstrate the feasibility of employing a marine
mammal to aid a lost Aquanaut and deliver tools, messages, and other
objects. Two wild sealions also befriended the crew of SEALAB ?I; they
could be called by the Aquanauts and fed by hand, and surfaced in the
well of the SEATAB IT habitat to breath the helium-oxygen atmosphere
before returning to the surface. Tuffy returns to the Navy Man-inTthe-
Sea porgrem in SEATAB III along with another porpoise and two sealions.
They will be used for search and rescue of lost Aquanauts, delivery of
small items, propulsion ald, and to demonstrate search and rescue y
techniques for lost Aquanauts. Small items, such as tools and specimen
containers, will be attached to a mammal's harness for delivery between
the habitat and surface, habitat and divers, and two or more divers
working in the open water. During the tests an Aquanaut will also use
an acoustic device to signal he is lost; the memmal is expected to
respond by picking up a tethered line at the habitat and carrylng it to
the Aquanaut.

Training "Tuffy" the porpoise and a sealion for work in
the SEALAB IIT experiment.
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Geology: The emphasis in geological oceanography will be observation
of sedimentological processes such as transport, scour, and structural
settlement which have heretofore been unattainable by conventional
divers. Current measurements and time-lapse photography will be used
in support of the sediment transport studies.

Bio-acoustics: During SEALAB III, efforts will be made to employ the
advantages gained with bottom habitation in the identification of sounds
produced by marine organisms. This work will involve placing hydro-
phones on the bottom at distances of 50 to 100 feet from the habitat
and recording under "quiet" conditions as well as normal sub-surface
operating conditions.

Engineering

Communications: This work will determine the effectiveness of com-
munications equipment and gather fundimental data on helium speech in
the areas of intelligibility with the BQC underwater telephone, helium
speech unscrambler, and between Aquanauts inside the habitat; voice
changes vs. time in a helium atmosphere; learning to understand helium
speech vs. time on bottom; and general underwater communication tests.

Exposure Suit and Face Mask Evaluation: These tests are part of an
effort to extend diver work time in the ocean depths by providing pro-
tective yet non-restrictive exposure suits and face masks. Electric-
wire suits and hot water circulating suits will be used by the Aquanauts
in SEATAB ITI. (There was limited testing with earlier electric-wire
suits in SEAIAB II,)

Engineering Evaluation: This effort will evaluate the effectiveness of
various seafloor habitat systems and equipment. The data collected will
provide topside persomnel with current information concerning all life
support systems in the habitat. This same data will later provide
parameters and criteria for future seafloor installation designs.

Major areas being studied are structural, such as ports, hatches, ac-
cess openings, drains, ballast, penetrations; systems, such as the bal-
lasting system, pressure control, plumbing, food storage, and
habitability, such as space utilization, safety, and comfort.

Construction

The construction experiment in SEALAB III will help determine the
ability of divers to assemble structures on the ocean floor. In this
experiment four Aquanauts will assemble a repair and storage station
near the seafloor habitat.

The Aquanauts will use an underwater "trolley" system, with a variable
buoyance pod containing a hydraulic winch to provide lift, to move pre-
fabricated sections of the structure along the ocean floor. The
sections will be assembled with quick—connect/quick-release fasteners.
A buoyant '"chandelier" will be suspended over the structure to provide
area lighting.
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The completed station will be 10 feet high and have a l(.)-foot d::.ametar
with the bottom open to the sea to provide entry. A grillwork in part
of the opening will serve as a floor. After the structure i‘.s agsembled
it will be blown dry and outfitted with shelves, interior lights, and
other accessories for use as a repalr and storage station.

Salvage

i ~-in=-the~- is to improve
A primary purpose of the U.S. Navy Man-in 1:.he Sea t_affort is '
undervater salvage technigues. Thus, a major portion of the SEALAB ITI
experiment is devoted to this area of interest.

Bottom Stabilization: A chemical bottom overlay spray will 'bg tested
in an effort to reduce bottom turbidity to enable more effective work
by divers.

Lift Systems: Four salvage lift systems will be tried during SEALAB LI,
These are (1) a small, rugged, self-contained lift system consisting of
a TO-cubic~foot buoyancy pontoon and a hydrazine gas generstor; (2) an
8.h-ton 1ift collapsible pontoon inflated by surface supplied air; (3)
the Hunley/Wischhoefer Lift System which consists of a 25-ton g;a.lvage_
padeye, a variable buoyancy messenger buoy, and a remote coupling device
for attaching the lifting point of the object being salva.ged_ to the
1ifting wires of a surface ship; and (4) a small, self-contained
variable buoyancy system including attachments for moving small objects
(100-200 pounds) along the bottom.

Diver Tools: Four improved diver tools will be evaluated in SEATAB IIT,
an explosive cable cutter, explosive stud d.river., electr:.c-po?rered ha.xlnd
tool, and oxy-arc burning equipment. The electric hand..too:_l_ is a m:!.:..t-
purpose device which works on the impact principle. This m.]_'l. aid
diver work when no firm surface is avallable to help the diver steady
himself against the effects of conventional torque tools. The problclams
of providing oxygen through hoses for deep-depth use of oxy-arc burning
tools will also be examined.

Search Procedures: Improved methods of locating objects on.the-ocean
floor will be tested, among them a "spider web" of Light gria lines,
lines carried between Aquanauts, and a new type of eircling line. _These
tests will help divers locate objects within a work area when working
in the murky, deep-depth bottom environment.

Biology

Bactericlogy: During previous saturation diving experiments Aquanauts
have developed infections and microorganisms ha.ve'been tra.nsf?rred.
among personnel. The logical extension of this is to determine the
susceptibility or resistance to infection of man in the §eafloor
environment. Related studies will also be conducted during the SEALAB
III experiment.
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EKG Telemetry: This task will study cardiac performance and body
temperatures of Aquanauts at different depths, water temperatures, and
conditions of physical and mentael stress. Cardiac performance will be
monitored by telemetering and electrocardiogram while the divers are
in the water as well as in the seafloor habitat,

Heated Diver's Dress and Thermal Balance: This phase of the bioclogy
program will investigate body heat loss due to the helium-oxygen atmo-
sphere of the seafloor habitat and the effectiveness of protective
thermal equipment when the Aquanaut is in the water.

Sleep Studies: Investigations will be conducted in sleeping habits of

Aquanauts exposed to prolonged living in the high-pressure, helium-
oxygen, semi-isolated, and stress conditions of the seafloor habitat.

Human Performance

Speech and Manual Dexterity: These experiments are directed at determi-
ning whether there is any performence decrement at various depths with
observations being made at the surface, 8 feet, 200 feet, 300 feet,

400 feet, 450 feet, and 600 feet. The performances being observed in-

clude helium speech, fine and gross manual dexterity, and associative
memory.

Salvage Tasks: This task will measure diver performance during the
execution of various work and salvage activities. The emphasis in the
human performance program is on developing procedures and work doctrine
rather than testing equipment.

Construction Tasks: The purpose of this task is to measure diver per-
formance during several underwater projects involving the use of hand
tools, moving and menipulating heavy pieces of equipment, and extensive
co-ordination among Aquenauts as well as surface support persamel.

Vigibility Tasks: This experiment is designed to test underwater
visibility of Aquanauts in the open sea and in the seafloor habitat.

Crew Observation: This experiment seeks to develop a better understand-
ing of the behavior of individuals and crews in the special enviromments
saturation diving and the seafloor habitat. Some of the data will
answer such guestions as: How does man respond to this environment?
What kind and how much work can he best perform? How will he get along
with other divers? What will be his relationship to "topside" society?
How will he react emotionally? How do his reactions compare to those
of other men exploring unusual enviromments such as Quter Space, the
Antarctic, Mk. Everest, and other remote areas., How should SEATAB crews
be organized? During SEATAB III the Aquanauts will be observed by
closed-cirecuit television, monitored by cpen microphones, and extensive-
1y interviewed in an effort to obtain answers to these and many other
guestions.
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The above ocean floor programs have been formulated under the direction
of the Office of Naval Research and during the SEALAB ITIT experiment
are under the direction of the On-Scene Commander's Deputy for Ocean
Science and Engineering, Mr. Denzil Pauli. In addition, several other
programs, related to the above, will be conducted during SEALAB ITT,
These are:

PHYSIOLOGLC TEST PROGRAM

The SEALAB III Aquanauts will undergo extensive physiologic testing be-
fore, during and after the ocean floor experiment. Specific tests being
conducted on Aquanauts include measurement of: oral body temperature,
blocd pressure, pulse rate, body weight, and body height. ALl tests
begin three days before the individual Aquanauts are scheduled to
descend to the ocean floor to obtain a satisfactory baseline for com-
parison of data procured during their period of bottom habitation.

These tests are repeated for three days after they return to the surface
or until the measurement return to normal pre-dive range.

Most of the physiologic testing is being carried out on Teams No. 1 and
No. 2 so that changes, if they occur, may be assessed early in the
experiment. In addition to the tests listed above, which will be made
on all members of the first two teams, selected Aquanauts will serve as
subjects for urine studies, electrocargiograms, respiratory studies,
investigation of the effects of pressure on bone, exercise tolerance
tests, electroencephalograms, and deuterium oxide studies of total body
water.

This physiological test program will be conducted under the direction

of the SEATAB IIT Medical Officer and Principal Investigator, Captain
George F. Bond.

ATMOSPHERIC CONTROL

Detailed studies of the problems and capabilities of atmospheric control
in seafloor habitation will be examined by the Naval Research Laboratory
during the SEALAB III experiment.

AQUANAUT EQUIPMENT

In addition to Aquanaut egquipment evaluation in SEATAB III which was
described earlier in this section, the Westinghouse Branch of the Deep
Submergence Systems Project will conduct studies in this area.
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HUMAN ENGINEERING EVALUATTON

Comprehensive studies of human engineering factors in living and working
on the ocean floor are belng examined during SEATAB ITT by specialists
from the Deep Submergence Systems Progect, the Office of Naval Research,
and the Submarine Medical Center.

QUICK LOOK: SEATAB IIT OCEAN FLOOR FROGRAMS

Tagk Titles Task No. Lead Activity

OCEANOGRAPHY
Physical 0=-1 Navy Mine Defense Laboratory
Biology/Ecology 0-2 Bureau of Commercial Fisheries
Marine Mammal Use 0-3 Naval Undersea Warfare Center
Geological O=lt Nawval Oceanographic Office
Blo=-acoustics 0-5 Naval Undersea Warfare Center
Biology 0-6 Naval Oceanographic Office

ENGINEERING
Communications E-1 Navy Mine Defense Laboratory

Exposure Suit & Face

Mask E-2 Same
Habitat Engineering E-3 Same
CONSTRUCTION
Structure c-1 Waval Civil Engineering
Laboratory
SALVAGE
Bottom Stabilization S-1 Supervigor of Salvage & Naval
Civil Engineering Laboratory
Lift Systems 8-2, 8-3
g8-4, s-11 Same
Diver Tools S-6, 8-7
§-8, §-9 Same
Search Procedures 5-10 Same
5=T
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TEAM ASSIGNMENTS

TEAM 1

Team 1 will make basic physiological measurements to confirm baseline
data obtained in chamber tests at the Navy Experimental Diving Unit.
This team will also set up the habitat and the oceanographic equipment
to be used throughout the ocean floor experiment. Marine fauna concen-
sus studles will be conducted to determine the marine conditions at the
start of the experiment.

TEAM 2

Team 2 will concentrate on salvage tasks. Included in these tasks are
the use of special lift equipments, hydrazine generators, stud guns, and
cutting and other special tools. Evaluation of thermal protective
clothing will be conducted by this team.

TEAM 3

The primary role of Team 3 is underwater construction requiring team
effort and assembly. The team will transport heavy material ower the
ocean floor using special 1lift devices when precision positioning is
required for assembly procedures. The oceancgraphic program conducted
by this team includes a survey of the ocean floor biologlcal life and
behavioral activities.

TEAM 4

Teem 4 will conduct intelligibility studies on Aquensut life in the sea-
floor habitat, including communications between Aquanauts in the water,
between Aquanauts in the water and the hebitat, and between the hebiteat
end surface support ship. This team will also investigate soniserous
marine life in the area, employing photographic and sound recording
techniques. Aquanauts on thls team will also investigate the materials
involved in the construction work performed by Team 3.

TEAM 5

Tesm 5 will be responsible for completing specific tasks not finished
by the previous teams. In addition, this team will investigate the
geology of the area and the engineering properties of the ocean floor
sediments in the area. A significant portion of this team's bottom
time will be directed toward work in the outside water and evaluation
of long-length umbilicals which are to be used in small object search
and recovery operations. Finally, thls team will prepare the habitat
and other ocean floor equipment for recovery upon completion of the
ocean floor phase of the experiment.



ALL TEAMS

Humen behavioral studies will be conducted by all five Aquenaut teams
end special humen performance studies will be made in conjunction with
the salvage work done by Team 2 and the underwater construction project
of Team 3.

SEALAB ITI Aquanaut Wallace Jenkins is shown doning
an electric-wire heated suit during the previous
SEALAB IT experiment. An improved electric-wire suit
is being used in the current experiment.
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6.
COMMUNTCATTONS AND MONITORTNG

Communications and monitoring are key functions in the SEALAB ITIT
experiment. By its very nature, SEALAB III is probing heretofore un=-
visited areas of human endeavour. Never before have men and equipment
operated so long at so great a depth., Thus, intensive and continuous
communications and monitoring are required to determine the condition
of men and equipment.

The task is difficult in the SEATAB ITI enviromment: the equipment must
function in conditions of (1) high humidity, (2) high pressure, (3) low
temperature, and (4) helium atmosphere. Further, man himself is hamper-
ed in communication because of the high pitch which helium imparts to
his voice making his speech extremely difficult to understand (this is
known as the "Donald Duck" effect).

Thus, extensive communication systems have been established linking to-
gether the seafloor habitat, surface support ship, divers in the water
and in decompression, and shore support facilities. The communication
systems consist of electrowriters, Bogen intercoms, open microphones,
sound-powered telephones, UQC/BQC Sonic "underwater telephones," diver
intercom, closed-circuit television and entertaimment systems. All of
these systems are controlled or monitored by the command van on the
surface support ship ELK RIVER with all signals except the UQC/BQC being
transmitted through the umbilical cable connecting the support ship and
the habitat. (Diving system communications are discussed separately in
another section of this handbook.)

Electrowriters

Two electrowriters are installed in the seafloor habitat, one in the
laboratory area and the second in the observation room. These transmit
information as it is written or drewn. This system does not require
voice imputs and thus is not affected by helium speech distortion.

Bogen Intercon

There are two separate Bogen intercom systems in the SEALAB ITIT complex
with a total of seven intercom stations. One system connects a unit in
the command van to the laboratory area of the seafloor habitat; the
second system has intercom units located in the command van, at the
diving station of the support ship, and inside the habitat in the lab
area, observation room, and diving station.

Open Microphones

Open microphones are located in the habitat in the observation room,
diving stetion, laboratory, galley, and berthing area. These provide
continuous, one-way transmission to the command van and to San Clemente
Island. The open microphones are used primerily for psychological
studies but also provides an instantaneous warning capability in the
event of trouble in the habitat.

6-1



Sound-Powered Telephones

Two sound-powered phone systems are provided between the commend van and
habitat in the event electrical power is lost. Both of the habitat
phones are located in the lab area. A third sound-powered phone con=
nects the habitat with the shore facility on San Clemente Island for use
if the support ship is forced to leave the test area.

UQC/BQC "Underwater Telephone"

A battery-powered BQC voice cammunication unit is mounted in the habit?c
(transceiver in the lab area) for communication with the support ship in
the event the umbilical cable is broken. This equipment uses sound
waves to transmit human voices through the water. The BQC is compatible
with the UQC underwater communicetions equipment mounted in the support
ship (with transceivers in the diving station control room) and in the
two Personnel Transfer Capsules.

Diver Intercom

The diver intercom system provides the primary means of communicating
with Aquanauts performing tasks in the open sea. Up to six Aquanz_a.uts
working in the water can be "plugged in" to the intercom system with the
communication lines joined with their air hoses from the habitat. The
Aquanauts' signals are switched through the habitat to the command van
where helium unscramblers will make thelr voices understandeble and
return the signal to the habitat end back to the Aguenauts., A second
"giver intercom" system will comnect the hsbitet laboratory ares with
the commend ven, again providing for unscrambling of the helium-speech
signals.

Closed-Circuit Televigion

There are four cloged-circuit television cameras mounted in the habitat
and three mounted outside the habitat. The interior cameras provide
coverage of the galley, laboratory, diving station, and observation
room. Monitors for these cameras are installed in the medical van and
commend. van on the surface support ship.

Entertaimment Systems

A television monitor is mounted in the habitat's lab area to enable the
Aquanauts to view commercial TV progrems. The video signals for this
system originate in the command van and are transmitted to the habitat
via the COAX patch panel in the EIK RIVER's instrwentation room. FM
speskers are located in the berthing and 18b areas for receiving FM
mugic and geheral announcements (these signals are transmitted direct
from the command van).
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Engineering Instrumentation

The experimental nature of SEAIAB III requires continual and accurate
monitoring of conditions in and around the seafloor habitat.

The engineering instrumentation ineludes about 70 sensors, among them:
flow sensors to monitor oxygen and helium content of habitat air; op-
erating time sensors for water heater, washer-dryer, dehumidifier pump,
freezer and refrigerator doors; dew point sensors for intake and dis-
charge of dehumidifier; relative humidity sensors; thermostat setting
sensors to monitor freezer, refrigerator, and deck heating; temperature
sensors for habltat interior and exterior; power sensors for various
motors and heaters and main electric power; pressure sensors for the
habitat atmosphere and 16 gas stowage bottles; electrocardiograph (EKG)
sensors with transducers located inside and outside of the habitat; and
oxygen partial pressure meters to monitor the oxygen content of up to
six Agquanaut breathing units simultaneously.

Most of these sensors provide data to an engineering evaluation consocle
in the command van. The console has automatic recording devices to
enable continuous unattended monitoring and provide data for later
evaluation.

(In addition, a number of alarm systems are provided to activate when
sensors indicate other than desired conditions.)

Integrated Command and Medical Vans

The command and communications centers for the SEALAB ITI complex are
the Integrated Command and Medical (IMC) vans located on the surface
support ship ELK RIVER.

The commend van has dual communication stations which serve as monitors
and switchboards for virtually all communications with the seafloor
habitat. These facilities enable the SEALAB III on-scene commander
and his staff to communicate with the hebitat, Aquanauts in the water,
shore and ship support facilities, and the diving system in the ELK
RIVER. The engineering evalustion console 1s also installed in the
command van. In addition, the van has an office for the on-scene com-
mander.

The adjacent medical van has complete facilities for monitoring the
atmosphere in the SEALAB IIT complex and the psychological condition
of divers. The gas chromatogreph in the medical van, which can sample
air in the habitat and anywhere in the diving system, is manned at all
times because of the fatal consequences of variation in the prescribed
breathing gas mix for Aquanauts.

Other equipment in the medical van will allow Navy doctors to perform
complete laboratory tests on Aquanauts while they are on the ocean floor
(using blood semples brought up in the dumbwaiter system) and, of course,
while the Aquanauts are on the surface before and after a dive. The
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histological parameters which can be measured by equipment in the
medical ven include electrocardiography, blood chemistry, urinalysis,
gas upteke and elimination, culture studies, and respiration.

Technicians use the complex equipment in the integrat-
ed SEAIAB III Medical Van (top) and Command Van (above)
(Northrop Nortronics Photographs)

6-4

Both vans are constructed of aluminum and are 26 feet long, 8 feet wide,
and 8 feet, 7 inches in height. As mounted on the ELK RIVER they are
connected by a flexible passageway. The vans have independent heating
and alr conditioning systems, which use electrical power from the ship,
and a toilet is installed in the command van. During SEAIAB III the
vans are welded to the deck of the ELK RIVER and are designed for rapid
removal for use ashore or afloat in later experiments and research.

QUICK LOOK: SEAIAB III COMMUNICATION STATIONS (less Diving System)

Command Medical Seafloor EILK RIVER San Clemente

Van Van Habitat Diving Island
Station

Electrowriter 2 2
Bogen Intercom 2 L al
Open Mikes M 5 M
Divers Intercom 2 2 + 6 for

Aquanauts
Closed-Circuit M M 7 cameras
Television
Sound-Powered & 3 4 1
Telephone
UQC/BQC Underwater il
Telephone
FM Speaker 2
TV Monitor & 1

NOTES: M = monitor; UQC/BQC receiver in EIK RIVER is part of diving
system; FM speakers and entertainment TV monitor is sea-
floor habitat is switched through command van.

COMMAND VAN EQUIPMENT LIST

Equipment & Manufacturer Purpose

2 Tape Recorders (Magnecord) For audio communication recording for

fubure analysis and records.

1 Intercom/Video Control
(Nortronics)

Used to select remote cameras for
viewing on the two monitors; also
contains a l2-station, talk-a-phone
intercom unit and a port-and-starboard
diving system intercom-access unit.
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1 Intercom/Video Control
(Nortronics)

1 Speeker Panel (Nortronics)

1 Speaker Panel (Nortronics)

2 T Monitors (Conrac)

1 Speech Unscrambler Control
Panel (Nortronics)

1 Speech Unscrambler Control
Panel (Nortronics

1 FM Entertainment Panel
(Nortronics)

1 AM/FM Receiver (Fisher)

1 TV Receiver (Conrac)

1 TV Rotor Control (Nortronics
Cornell-Dubilier)

1 Speech Unscrambler
(Waval Applied Science
Laboratory)

1 Speech Unscrambler (Singer)

Same as above except for additional
selection of remote cameras for view-
ing on the medical van monitor.

Serves as audio output for station
monitoring, including FM and Yideo
audio; the short-and-open-alarm
circuit of the habitat umbilical cable
is also mounted on this panel.

Serves as audio output for station
monitoring.

Dual monitors used for video display
of selected remote-camere output to

monitor aguanauts in habitat, DDCs,

and PICs.

Controls primery station conversation
switching of interstations for un-
scrambler input and output, tape
recorder audio input, and station
monitoring and output connections.

Controls secondary station conversa-
tion switching (same as above, except
no video recorder audio access).

Contains a complete AM/FM receiver
with stereo speakers used to monitor
elther ™M output or TV video recorder
audio output as selected.

Serves as part of entertainment
systems for AM and FM commercisal
reception.

Serves as part of entertalnment
system for commercial IV broadcast
reception.

Used to position TV antenna for
directional reception.

Used to unscramble speech affected
by characteristics of helium atmo-
sphere.

Used to unscramble speech affected

by characteristics of helium atmo-
sphere.
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2 Electrowriter Transceivers
(Vietor)

2 Intercoms (Bogen)

I Audio Amplifiers (Dynaco)

5 Audio Amplifiers (Dynaco)

1 Summation Amplifier
(Nortronics)

2 Mixer Amplifiers (Nortronics)

2 Intercoms (l2-Station)
(Talk-A-Phone)

Voltage Regulator
(Sorensen)

1 Circuit Breaker Panel,
Voltage Regulator
(Nortronies)

1 Power Supply, 28 v DC
(Transpac)

1 Video Tape Recorder (Ampex)

3 Multipoint Recorders
(Westronies)

1 Galvanometer Input Control
(Nortronics)

Used for facsimile transmission be-
tween command ven and hebitet/PIC/DDC
complex.

Used as direct communication access.

Primary communication station to labj
secondary station to lab, observation
room, and diving station.

Two each at primary and secondary
communication stations.

Used at primary communication station.

Summation and isolation buffer for
unscrambler control panel output.

Composite mixing and amplification of
multiple station input. :

Used for direct communication network
between 12 stations located at primary
and secondary station, medical van,

habitat, DDCs, and shipboerd stations.

Provides 110 v AC regulated line
voltage for equipment power at primary
and secondary communication stations,
instrumentation recording station,

and medical van instruments.

Contains circuit breskers to control
110 v AC regulated power output.

Provides recording of video images
recelved from the remote cameras for
record and future analysis.

Used to provide a permanent record of
habitat envirommental, oceanographic,
and engineering evaluation sensor
outputs.

Provides a calibrating function for
habitat data signals prior to re-
cording on the oscillograph (flow
metering and power sensors).



| Ogclllograph (Midwestern
Instruments)

1 Integrator Calibrate Panel
(Nortronics)

1 Magnetic Tape Recorder
(Kennedy)

1 Digital Voltmeter (Dena)

1 Coupler and Clock
(Ward/Davis)

1 Scanner Control (Dana)

2 Scanners (Dana)

1 Time Totalizing Panel
(Nortronics)

1 Gas Pressure Sequencer
Panel (Nortronics)

1 Air Conditioner (Ellis and
Watts)

MEDICAL VAN

Equipment & Manufacturer

1 Gas Chromatograph
(Loenco)

1 Gas Chromatograph
(Hewlett Packard)

1 Infrared Analyzer (Lira)

2 Recorders
(Texas Instruments)

Provides a method of recording the
outputs of the habitat flow-metering
systems and power sensors.

Provides calibrating and signal
conditioning of habitat data sensor
outputs for input to the scanning
system.

Provides a means of recording data
sensor outputs from the habitat,
controlled by the scamning system.

Provides digital readout of scanned
signals from the habitat.

Provides coupling and clock control
for the scanning system reading
habitat date signals.

Controls output of scanners to read
habitat monitoring data on DVM or to

record data on magnetic tape recorder.

Provides continuous scanning of data
sensor outputs from the habitat (used
in conjunction with scanner control).

Provides time-totalizing monitor for
key functions in the habitat (refrig-
erator, freezer, washer-dryer, D/H
pump motor, and water heater).

Controls stepper switch in hebitat
to monitor gas storage pressures

Provides heat, cooling, and humidity

control of the command ven atmosphere.

EQUIPMENT LIST
Purpose
Gas analysis

Gas analysis

Carbon monoxide monitoring

Record gas chromatograph output
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1 Spriometer (Wedge)

" 1 Oscilloscope (Tektronic)

1 Camers System (Tektronic)
1 EXG (Hewlett Packard)

1 Flame Photometer
(Baird Atomic)

1 Coenzometer
(Machlaster Scientific)

1l Osmometer
(Advenced Instruments)

1 Colorimeter/Spectrophotometer
(Baush & Lomb)

1 pH/Blood Gas Analyzer
(Instrument Labs)

1 Air Conditioning Unit
(Ellis and Watts)

1 Autocytometer
(Fisher)

1 pH Meter
{Coleman)

1 Typewriter
(Sears Roebuck)

1 Barometer
(Precision Theometer and
Instrument)

2 Microscopes
(American Optics)

1 Electrophoresis
(Hylend~Fhotovolt)

1 Spectrocolorineter
(Beckman)

3 Water Baths
(Thelco)

1 still
(Corning)

Respiratory measurements
Respiratory measurements

Photograph respiratory measurements
Electrocardiogrephic studies

Blood, urine, sodium and potassium
determination

Enzymology

Osmometry

General blood and urine analysis
pH and blood gas analysis

Medical van cooling and heating
Blood cell count

Urine pH measurements

Data logging

Barometric pressure

Microscopic studies
Isozymes determination

Blood/urine, calcium, and chloride
determination

Determination temperature stabiliza-
tion

Water distillation
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1 Fume Hood
(Lab Line)

1 Oven
(Thelco)

1 Clinical Centrifuge
(International Equipment)

1 Hematocrit Centrifuge
(International Equipment)

1 Incubator
(Thelco)

2 Viscosimeters
(Hess)

1 Sphygmomancmeter
(Baumanometer)

1 Metric Beam Balance
(Detecto)

1 Spriometer, Dry Gass
(Instruments Associated)

2 Refrigerators
(Stoneite)

1 Freezer
(Stoneite)

1 Air Compressor
(ITr-Bell Gossett)

1 Water Heater
(Sears Roebuck)

1 Television Recelver
(Conrac)

1 Calculator
(Wang)

Fume removal

General drying

General centrifugingl
Blood centrifuging
Cylturing

Blood viscosity

Blood pressure

Body welght

Pulmonary studies
Reagent storage

Provide sample freezing
Provide compressed air for flame

photometer

General cleaning

Physiological calculations
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7.
DEEP DIVING SYSTEM

The SEALAB III experiment is evaluating the prototype of the Navy's Deep
Diving System Mk 2. The DDS Mk 2 i1s one of the workd's most advanced
diving systems and will support conventionel or saturation diving op-
erations at depths to 850 feet. (Current U.S. Navy diving operations
are limited to useful work at depths of 380 feet or less.)

The DDS Mk 2 is designed to support eight saturated divers, working in
shifts for periods up to 1L days at depths to 850 feet. For normal
underwvater work missions the divers would live in Deck Decompression
Chambers (DDC) aboard the diving ship when not on the bottom. However,
in SEAIAB IIT the divers (Aquanauts) are living in a seafloor habitat
and will use the DDCs only for decompression after being on the ocean
floor for 12 consecutive days.

The prototype DDS Mk 2 was fabricated at the San Francisco Bay Naval
Shipyard and installed in the EIK RIVER, the surface support ship for
SEATLAB ITI. The components of the DDS Mk 2 are:

2 Deck Decompression Chambers (DDC)

2 Personnel Transfer Capsules (PIC)

2 Strength-Power-Communications Cables (SPC Cables)

2 Main Control Consoles (MCC)

plus related communication, electrical, and gas supply systems,

winches, etc.

Deck Decompression Chambers

The Deck Decompression Chambers are each designed to support four

divers for prolonged periods at an internal pressure to at least 378
pounds-per-square-inch (the equivalent of an 850-foot depth). Normally
the DDC will accomodate four divers for up to 14 days plus the necessary
time for decompression. In emergency situations more men can be de-
compressed with the duration dependent only upon available gas supplies.
The chamber is divided into three sections: entrance lock, living area,
and sleeping area. The entrance lock is five-feet long and is separated
from the rest of the chamber by a pressure hatch. This arrangement
enables personnel to enter or leave the main chamber while the main
chamber is under pressure or provided with a special gas mixture. This
outer lock also contains the DDC sanitary facilities and is fitted with
a flush toilet, wash basin, shower, and small cabinet for the storage

of personal articles and first ald equipment.

A non-structural bulkhead separates the living and sleeping areas. The
former 1s fitted with a table, which can be folded out of the way when
not in use, and seats. The sleeping area has four submarine-type bunks
and lockers for stowage of personal gear.



At the sleeping end of the DDC is a small lock for passing in medical
supplies food, and other small items.

The life support system for each decompression chember consists of two
loops, either of which can be operated independently. They can be op-
erated simultaneously when there are increased demands on the system.
Each loop consists of a CO2 absorber, condenser, filter, heater, control
valves, and associated gauges and piping, all of which is external to
the DDC. The system is designed to meet the normal requirements for
four men at a depth range of from O to 850 feet seawater; inside temp-
erature ranges are maintained at between 75°F and 95°F.

Each DDC has an emergency Built-In-Breathing System (BIBS) which can
supply oxygen or helium-oxygen ges mixtures to breathing masks in the
event the chamber's atmosphere becomes contaminated. Each DDC manifold
can supply five masks.

Personnel Transfer Capsules

The two Personnel Transfer Capsules are used to transport divers between
the DDCs and the ocean floor. The PTC can also support divers working
on the ocean floor, providing them with breathing gas through hoses and
with a rest station. After the divers complete their mission the PTC
returns them to the surface under pressure (to 378 psig) and mates
directly to the DDC to enable the divers to pass freely into the de-
compression chamber for rest or decompression.

With conventional diving equipment the divers are brought to the surface

slowly on an open stage, actually undergoing decompression as they are
brought up. The PTC-DDC system enables the divers to be returned to
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the surface quickly and safely; enter the decompression chamber without
being exposed to surface atmosphere; and then undergo carefully monitor-
ed and controlled decompression in relative comfort. These features
are available for both conventional and saturation diving operations.

The PTC has seating for four divers and can support four divers for
eight hours during normal operations and 24 hours in an emergency. This
support includes breathing gasses, rations, drinking water, and pro-
visions for body warmth. Safety equipment in the PICs include seat
belts and crash helmets to prevent body injury when the PIC is being
handled in rough sea conditions.

Breathing gas for the PTIC is provided by ten gas bottles containing
oxygen (1), and helium (5), and helium-oxygen (4). Each bottle holds
1,200 cublc feet of gas. Four stowage racks are provided outside the
PTC for 200-foot hoses to enable divers to work in the proximity of the
capsule using the bottled breathing gases.

Access to the interior of the PIC is through the large bottom entrance
hatch. The hatch is large enough to enable divers with SCUBA rigs to
have easy entrance. Four viewports in the PTC enable divers inside the
chamber to view divers working nearby.
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The PIC can also be used as a dry, one-atmosphere observation chamber
to carry observers to the ocean floor for inspections of the experiment
area.

During operations the PTIC has positive buoyancy. A winch is provided
in the base of the capsule for hauling the PIC to the bottom, the winch
cable being attached to an enchor or "clump." Explosive release studs
are Titted to both the hauldown cable connection and the Strength-
Power-Communication Cable, which raises and lowers the PIC, so that
either or both cables can be blown clear in the event they are severed
or fouled. (The hauldown cable is 3/8-inch galvanized steel, 1,200
feet long.)

Strength-Power-Communications Cable

The Strength-Power-Communicetion Cable is designed to provide the
strength, electric power, and communications connection between the
support ship and Personnel Transfer Capsule during a diving operation.

The SPC Cable has an inner core of electrical wires which carry com-
munication and instrumentation signals, and electrical power. The outer
sheath is made up of galvanized improved plow steel wires and has suf-
ficient strength to 1ift a flooded PIC from the ocean floor to the
surface and an internally dry PIC from the ocean floor to the deck of
the surface support ship.

The SPC Cable is 1,400 feet long and is stowed on a drum winch on the
deck of the support ship.

Medn Control Consoles

The DDS Mk 2 has two Main Control Consoles which mount the instrumenta-
tion and controls for the Deck Decompression chambers. Each MCC con-
trols only the adjacent DDC, but both MCCs have communications equip-
ment for communicating with divers in both DDCs and both PICs. In the
event that the communications traffic to one MCC becomes too heavy for
its operator(s) to handle, the opermtor(s) at the second can assist the
first.

To provide monitoring and control of diving system gas, electricity,
communications, and instrumentation in the most efficlent and conve-
nient menner, the conscles have been divided into functional areas for
one-man operation during routine activity such as when the PIC is mated
o the DDC or the PTC is resting on the bottom. This arrangement also
provides for optimum two-men control of ell operational functions
during periods of increased activity.

Infrequently used controls and displays required for charging, monitor-
ing, and venting the DDC outer lock are located on the left wing of the
MCC, The left side of the mein panel conteins controls and displays
similar to those on the left wing for the inner lock. The right side
contains displays of primary usage such as television monitors, PIC
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displays, decompression clocks end timers, and digital readouts for
pressure. A desk for log keeping is located in the right wing. The
right wing also contains electrical control, indication, test, and
calibration equipment as well as a second desk area.

The major components of each MCC are: electrical temperature indicators,
flow meters, closed~-circuit television monitors, digital cloeck, ground
detector and alarm units, tape recorder and tape recorder remote unit,
pressure gauges, digital volt meter, sound-powered telephone and switch
units, pressure gauges reading in both pounds-per-square-inch and depth
in feet of salt water, underwater telephone (UQC), oxygen monitoring

and control units, helium speech unscrambler, and electrowriter unit.

Communications

The DDS Mk 2 is tied to the SEALAB ITT complex wilth a number of com-
munications systems. These include intercoms, electrowriters, closed-
circuit television, sound-powered telephones, and the UQ,C/BQ,C underwater
telephone. All DDS Mk 2 communications are tied to the command van
except the UQC/BQC underwater telephone. In addition, the closed-
circuit television is tied to the medical van. The following Quick Look
matrix shows the various communications equipment in the DDS Mk 2, de-
tailed descriptions of this equipment mey be found in the section of

"this handbook on Communications and Monitoring.

Finally, the DDC control room in the ELK RIVER is tied to the command
and medical vans and other shipboard stations by a special 12-station
intercom and ‘closed circult television. (There is also a closed-circuit
television monitor in the DDC control room.)

QUICK LOOK: DEEP DIVING SYSTEM Mk 2 COMMUNICATIONS

Each MMC Each DDC Each DDC Each PTC
Inner Lock Outer Lock

Intercom 1 2 2 1
Electrowriter Al X 1
Closed-Circult TV M c c C
Sound-Powered

Telephone i

UQC/BQC Underwater
Telephone 1

NOTES: M = monitor; C = camera



Overall chamber length
Internal diameter
Floor width

PTC-DDC hatch diameter
Medical lock length
Medical lock diameter
Power source

Instrumentation

Internal pressure

MEDICAL LOCK INNER LOCK ELECTRICAL CHAIRS
NEL A

INNER DOOR PA

DDC_CHARACTERISTICS

24 £t 1 in
7.56 6 dn
by bt 100 in
Pl T SO
24 in
17% in

120 Volts A-C

depth, partial pressure of oxygen and
carbon dioxide, humidity of chamber
gases

378 psig (maximum)
EXTERNAL FLOOD LIGHT
MIRROR LAVATORY

FOLDING TABLE
TOILET

OUTER DOOR

\ : )
: =
D’ N: TRUNK
MEDICAL LOCK \ THANEFED

[

=

INNER LOCK DOOR

ELECTROWRITER

8 IN. VIEWPORT

Overall height
Internal diameter
Power source

Instrumentation

Buoyancy

Weight in air

PTC CHARACTERISTICS

9 ft 104 in
7020
440 Volts A-C from ship

partial pressure of oxygen, internal
pressure, differential pressure to sea

1,000 lbs positive

25,000 lbs

Life support
Viewports 8 6-inch diameter

Construction

HY-80 steel

€O SCRUBBER

BUMPER

LADDER RING &

LADDER =] | IN STOWED FLASK
POSITION SUPPORT

4 dives for 4 hours at 850 feet



8,
AGUANAUT EQULPMENT

The deep ocean is alien to man: While in the water he cannot breath
without a special gas supply, he cannot withstand the cold for sustained
periods, he camnot see very far, he cennot find his locatation easily,
he cannot communicate effectively with other men, if he strays too far
above & prescribed depth he will suffer "bends," and if he is not pro-
perly decompressed after being exposed to underwater pressures he will.
be crippled or killed by the "bends." Thus, the Man-in-the-Sea effort
requires extensive equipment to enable man to live and work in the

ocean depths. The SEALAB ITT experiment is providing a large-scale, in
situ testing of much of this equipment.

Mk VIII Underwater Breathing Apparatus

The Mk VIII Semi-closed Circult Underwater Breathing Apparatus was
developed for use in the Man-in-the-Ses Program and is being used on an
operational basis for the first time in the SEAIAB ITI experiment. The
Mk VIIT SCUBA helps extend the depth and time of saturation diving
beyond that of previous underwater operetions.

The primary mode for using the Mk VIIT SCUBA is with breathing gas being
supplied to the Aquenaut through a 600- or 200-foot umbilical connected
to the seafloor habitat or one of the Personnel Transfer Capsules. For
emergency use the Mk VIII SCUBA has two 90-cubic-foot gas tanks which
the Aguanaut carries on a back pack. A final emergency procedure
available is to use a "buddy" mesk-hose attachment on the back pack.
This "buddy" mask-hose enables the Aquanaut to use his tank-carried gas
while bypassing his regular breathing system. Also, the "buddy" mask-
hose attachment can be used by another Aquenaut, swimming alongside, who
has lost the use of hig SCUBA equipment.

During normal operations the Mk VIIT SCUBA is used in a semi-closed
circuit breathing mode. In this mode the Aquanaut's exhaled gases enter
the exhalation bag. About one-fifth of the exhaled gases are then vent-
ed to the open sea (to allow the addition of more oxygen in a helium-
oxygen gas mixture). The remaining exhaled gases then flow through a
canister where baralyme (primarily barium and calcium hydroxides) absorbs
carbon dioxide.

The canister outlet contains an oxygen sensor which automatically trans-
mits an indication of oxygen concentration to an indicator at the diving
station of the seafloor habitat. Personnel in the habitat cen then
advise the Aquanaut by intercom to adjust his gas inteke accordingly,

After the exhaled gases have been circulated through the baralyme
canister they are mixed with a gas mixture supplied through the umbilical
cord, enter an inhalation bag, and are then fed to the Aquanaut through
a SCUBA mouthpiece.

The emergency modes of operation for using the two back tanks, elther
in open or semi-closed circuit with the SCUBA mouthpiece or in the open
clrcult with the "buddy" hose-device. In the semi-closed mode the back
tanks will provide Aguanaut about an hour's supply of breathing gas at
a depth of 600 feet.
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The back pack is enclosed in a rounded fiberglass casing approximately
29 inches high, 19 inches wide, and 9 inches thick. Weight of the

Mk VIIT rig is 130 pounds in sir with the cylinders full of gas and the
capnister full of baralyme.

Mk IX Underwater Breathing Apparatus

A small number of Mk IX Semi-closed Circult Underwater Breathing Ap-
paratus rigs are available in SEAIAB III as a back-up for the Mk VIII
SCUBA and for eveluation.

The Mk IX SCUBA 1s specifically designed for use with short umbilical
cords from a Personnel Transfer Capsule. The Mk IX backpack contains

e very limited amount of breathing ges--sufficient only for a few
minutes-~thus making free-swimming operations with the Mk IX impossible.
The reduction of the amount of gas carried by the dlver reduces the air
weight of the Mk IX to 30 pounds compared to 130 pounds for the Mk VIII
which can be used for free-swimming operatlons.

Umbilical Cord

The umbilical cords which are used to supply breathing gas to the
Aguensuts during normal use of the Mk VIII SCUBA are 200 and._600 feet
long. These cords also contain an electrical wire bundle which cerries
communication and monitoring signals, and electricity for diver equip-
ment.

Both ends of the umbilical cord terminate in a gas connector and an
electrical connector. At the Aquanaut's end of the umbilicel cord the
electrical connector plugs into an electrical harness which serves as
a distribution box, supplying the proper signals end/or electric power
to the diver's light, earphones, microphone, oxygen sensor, and heater
pump. The electric power is 24-28 volts AC/UO amps. The umbilical's
gas hose carries a helium-oxygen breathing mix from tanks mounted on
either a Personnel Transfer Capsule or the seafloor habitat.

Aguanaut Mask and Helmet

The Aquanaut face mask consists of a molded rubber facepiece, a safety
gless lens, an oral-nassl mesk covering the mouth and nose, and a T-
assembly containing inhalation and exhalation check valves and hose
attachments. A microphone is fitted in the face mask with the micro-
phone lead brought out through a sealed outlet from the left side of the
facepiece. This lead contains a preamplifier sealed in the cable which
terminates in an electrical connector for attachment to the Aquanaut's
electrical harness. (The earphones are not a part of the face mask;

the earphone leads also plug into the electrical Marness.)

A clam-shell helmet is being evaluated in the SEATLAB III experiment.
This is a plastic helmet with a face lens which completely encloses
the Aquanaut's head.
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PQC-3 Diver-to-Diver Communication

The normal communication mode for Aquanauts in the water is the diver
intercom to the searloor habitat and the communications van on the sur-
face support ship (see section on Communicatlons and Monitoring). How-
ever, during SEALAB IIT the PQC-3 diver-to-diver communication device is
being tested. This is an underwater "walkie-talkie" which is mounted
on the diver's belt with leads to his microphone and earphones. The
PQC-3 has an effective range of about 1,000 yards.

The PQC-3 capabilities are compatible with the UQC-1/BQC-1 communications
equipment in the seafloor habitat, surface support ship, and Personmel
Transfer Capsules. Two PQC-3 sets are avallable in SEATAB IIT.

Heated Suits

A major deterrent to extended operations in the ocean has been cold.

The sun penetrates only a few hundred feet into the depths during day-
light; the greater depths, and even the near-surface depths during night,
are too cold for susteined human operations without heated diving dress.
Three types of heated undersuits are being used in SEALAB III, (These
are under standard neoprene "wet" suits which provide limited thermal
protection as well as biological and mechanical protection.)

The standard heated suit being used is an electric-wire garment which
conglsts of a network of flexible wires which are assembled into paral-
lel circuits and sandwiched between two layers of neoprene faced with
nylon. These wires will provide heat to all parts of the Aquanaut's
body except his face (which is protected by a face mask or helmet).
Power for the electric-wire suit is provided through the umbilical cord
from the seafloor habitat or Personnel Transfer Capsules.

The two other heated suits circulate hot water over the Aquanaut's body
through hundreds of feet of small diameter plastic tubes sewn into a
light garment. The closed~cycle suit, at meximum heating conditions,
recirculates about a half gallon through the suit 16 times per minute.
The water is heated to lOﬁgF--about the temperature of a hot shower=--
by an electric pump-heater carried by the Aquanaut.

Because of the large amounts of electrical power required for this
operation, an Aquanaut-carried radioisotope is being tested in SEALAB IIT
to power the pump-heater.

The second type of hot-water suit is open-circuit with water being heat-
ed in the surface support ship and pumped to the habitat, where it is
mixed with cold seawater to achieve the proper temperature, and then
pumped through a special umbilical cord to the Aquanaut. The water-=at
105°F when it reaches the Aguanauts--goes through the tubing over his
body and is then vented to the open sea.

This open-circuit sult requires an additional umbilical and a water
heating capability in the support ship or seafloor habitat and cannot
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be used from a Personnel Transfer Capsule. However, the Aquana.u’c.has
less weight to carry than with the closed-circult suit which requires
the diver to carry the heating element with him.

Aquanaut Depth Gauge

Each Aquanaut has a wrist-strap depth gauge which indicates pressure
differential from 600 feet (the approximate depth of the seafloor
habitat). This device provides the Aquanaut with an immediately
availaeble indication of how far above hig saturation depth he is
working. This date is vital because of the denger from "bends" should
a saturated diver move too far above his seturation depth without proper
decompression.

HELMET AS SEMBLY

GAS INTAKE
ASSEMBLY

EMERGENCY BREATHING,
LINE (BUDDY SYSTEM)

GAS RETURN
EXHAUST

_CLAMSHELL HELMET

Aguanaut clamshell helmet.

9.
AQUANAUT FOOD

The Navy is taking advantage of the latest commercial food preparation
and packaging techniques for feeding the Aquanauts in the SEALAB IIT
experiment.

The meals for Aquanauts consist principally of precocked frozen entrees,
canned soups and vegetables, frozen and ready-to-eat desserts, fresh
and frozen bread and rolls, and a variety of "goodies" for snacks.

The frozen entrees are provided in four-man portions, the first time
the Navy has provided pre-packaged food in such & small number of
portions on an operational basis. This packaging will reduce prepare-
tion time and waste. These entrees include veal parmergiana, baked
lasagne, chicken legs, baked ham, and salisbury steak.

SEAIAB III's menu is designed to provide each Aquanaut with attractive
food and a deily diet of 4,500 calories. This is some 750 to 1,000
more than the average Navyman consumes in a day. The extra calories are
not expected to add extra pounds to the Aquanauts because of their
high body heat loss in the helium-oxygen environment of the habitat

and the physical exertions when working in the open sea. The menu for
SEALAB IIT provides a six-day cycle of meals, thus the Aquanauts will
repeat the menu onece during their l2-day stay on the ocean bottom.

The habitat is equipped with an infra-red oven which heats food uniform-
ly throughout, a distinct advantage in the atmosphere which conducts
heat rapidly. TFrozen or refrigerated foods can be cooked quickly and
with a high degree of control in the oven. The oven opening is ll%
inches by 21—;— inches, providing the capablility of simultaneously heating
meals for an entire eight-men team of Aquanauts.

In addition to the infra-red oven, the habitat has a four-burner electric
range for heating food and beverages. Other galley features include a
freezer, double sink, ten-cubic-foot refrigerator, and storage space for
dry fc))od.s. (There is a l5-cubic~foot freeze box in the observation
room.

A full 60-day supply of dry provisions was loaded in the habitat at the
Long Beach Naval Shipyard before it was towed to the experiment site
off San Clemente Island. Frozen foods for 36 days (three teams) and a
four-day supply of bread and rolls were loaded just before the habitat
was lowered to the ocean floor. The frozen provisions are being re-
plenished periodically and fresh bread and rolls are sent down to the
habitat every four days.

The Navy Subsistence Office in Washington, D. C., overcame a number of
food preparation problems in planning the menu for SEAIAB III. TFor
example, fresh eggs cannot be used because their yokes give off a toxic
sulfide gas in the pressurized, helium-oxygen atmosphere of the seafloor
habitat. Similarly, frying or grilling in this environment will produce
8 toxic gas called acrolein.

Dehydrated foods are not being used in SEATAB III because when the con-
tainers of dehydrated foods are opened under the almost 300-pounds-per -
square-inch pressure at depth the contents are often reduced to powder.
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The exception is frozen dehydrated shrimp which is included in the menu

because of its high popularity with Navymen.

(The shrimp containers are

opened before they are stocked in the habitat so that the pressure in-
side the containers will increase at the same rate as the ambient pres-
sure as they are lowered to the seafloor.)

Cooking pancakes also presents a problem: helium permeates the batter
as bubbles form and prevents the pancakes from cooking through. Frozen,
pre-cooked pancakes eliminate this problem. Also, because of helium's
heat-absorbing characteristics it takes longer to boll coffee and other
liquids and they cool considerably faster than they do in air.

Specific food items for SEATAB IIT as well as the infra-red oven were
tested in a submerged habitat at the Navy Mine Defense Laboratory at
Panema City, Florida. This habitat, submerged in relatively shallow
water, was able to simulate some of the conditions of SEALAB III.

QUICK LOOK: AGQUANAUT FOOD

Days 1 and 7
Breakfast:

Dinner:

Supper:

Snacks:

Days 2 and 8
Breakfast:

Dinner:

Supper:

Snacks:

grapefruit juice, ready-to-eat cereals or instant
oatmeal, pencekes, butter, syrup, sliced ham, coffee,
cocoa, milk

hot roast turkey sandwich, cranberry sauce, french
fried potatoes, tomato and cucumber salad with dress-
ing, cookies, orange sherbert, coffee, tea, milk

beef stew served over hot biscuits, buttered lima
beans, sweet pickles, cherry chiffon ple, coffee, tea,
cocoa

chicken-noodle soup, crackers, cheddar cheese,
sardines, peaches.

tomato juice, ready-to-eat cereals, creamed chipped
beef on toast, pecan coffee cake, butter, mild, coffee,
tea

hamburgers on buns, potato salad, buttered peas,
onions, pickle relish, celery hearts, radishes, pound
caeke with strawberries, tea, milk, cocoa

veal parmaegiana, baked lasagne, tossed salad with
French dressing, bread, butter, vanilla ice cream with
caramel sauce, salted peanuts, coffee, tea, cocoa

bean with bacon soup, bologna sandwiches, orange julce
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Days and

Breakfast:

Dinner:

Supper:

Snacks:

Days 4 and 10
Breakfast:

Dinner:

Supper:

Snacks:

Days 5 and 11

Breakfast:

Dinner:

Supper:

Snacks:

fruit cocktail, ready-to-eat cereals or instant oat-
meal, cheese omelet, Canadian bacon, toast, butter,
Jelly, milk, coffee, tea, cocoa

shrimp with cocktail sauce, beef pot roast, potatoes
hashed in cream, buttered corn, olives, bread, butter,
German chocolate cake, coffee, milk, tea

chicken legs in gravy, buttered rice, buttered green
beans, cole slaw, bread, butter, apricots, coffee,
tea, cocos

vegetable soup, crackers, salemi, tomato juice

orange julce, ready-to-eat cereals, corned beef hash,
cinnamon nut coffee cake, butter, milk, coffee, tea,
cocoa

chili con carne served over Frito corn chips, shredded
lettuce with French dressing, hard rolls, butter,
fruit gelatin, catmeal cookies, coffee, tea, milk

baked ham slices, horseradish, macaroni and cheese,
buttered lima beans, dill pickles, bread, butter,
vanilla ice cream with raspberries, coffee, tea, cocoa

green pea soup, crackers, Swiss cheese, pineapple
slices

grapefruit julce, ready-to-eat cereals or instant
oatmeal, plain cmelet, hot blscuits, butter, milk,
coffee, tea, cocoa

salisbury steak with mushroom gravy, french fried
potatoes, buttered peas, garden salad with French
dressing, bread, butter, lemon chiffon pie, coffee,
tea, milk

roast pork with gravy, candied sweet potatoes, cran-
berry sauce, lettuce chunks with salad dressing,
bread, butter, spice cake with butter cream icing,
coffee, tea, cocoa

chicken-noodle soup, crackers, tunafish, pineapple
juice
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Days 6 and 12
Breakfast:

Dinners

Supper:

Snacks:

orange julce, ready-to-eat cereals, French toast,
butter, syrup, milk, coffee, tea

frankfurters, musterd, Spanish rice, buttered green
beans, green onions, celery hearts, olives, bread,
butter, peaches, cockies, coffee, tea, cocoa ,
sliced beef with gravy, rissole potatoes, simmered
tomatoes, pineapple and cottage cheese salad, bread,
butter, coffee, tea, cocoa

vegetable soup, crackers, peanut butter, jelly, milk

9=l
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10.
RANGE SUFPORT

The SEALAB III experiment is being conducted at the Navy's Ocean
Engineering Test Facility, San Clemente Island Range, off the coast of
Southern California. The SCI Range is used primarily for the test and
evaluation of underwater equipment such as missiles (Polaris, Poseldon,
SUBROC), torpedoes, sonars, mooring systems, and salvage equipment. The
available water depths, surface weather conditions, adjacent support
facilities, and proximity to major naval activities, such as shipyards,
hospitals, and the DSSP Technical Office, provide an excellent site for
the SEATAB III experiment.

The SEATAB III experiment site is in a test area off the northeast coast
of San Clemente Island. This site is approximately 60 statute miles
south of Long Beach, California.

The scope and complexity of underwater operations conducted at the SCT
Range have required the acquisition of the large range operation ship
EIK RIVER (designated IX-501). The ELK RIVER is especially configured
to support the programs of the Navy's Deep Submergence Systems Project
(DSSP) including the SEALAB experiments and related work in conjunction
with DSSP's Man-in-the-Sea and Large Object Salvage System work.

During SEAIAB III the ELK RIVER will be moored over the seafloor habltat
to provide facilities for command, communications, monitoring, medlcal
laboratory support, and decompression during the experiment. An umbilicel
cable between the ship and hebitat will carry communication, instrumenta-
tion, gas, gas sampling, power, and water lines. Similarly, an umbilical
cable between the habitat and San Clemente Islaend will carry primary
water and power lines, and an emergency communication line. (This
elaborate umbilical system is required because of the experimental nature
of SEAIAB IIT; future operatiomal Navy seafloor hebitats will be inde~-
pendent of surface support for extended periods.)

Surface Support Ship

The ELK RIVER was modified from a landing ship specifically for use in
support of underwater programs of the Deep Submergence Systems Project.
She was built during World War II as the Landing Ship Medium-Rocket 501
(LSMR-501), a 2035-foot ship designed to support amphiblous landings
with rocket, gun, and mortar fire. She was completed too late for ser-
vice in World War IT and subsequently was "moth-balled" for future
service. (Three of her sister ships were reactivated in 1965 for use
in the Vietnamese War.)

The ELK RIVER was withdravm from the mothball fleet in 1966 for modifi-
cation to a range support ship, being redesignated IX-501 in lieu of
LSMR-501 to reflect her new "miscellaneous" support duties. The ship
vas extensively modified -at Avondale Shipyards (New Orleans, Louisiana)
and the San Francisco Bay Naval Shipyard.

The ship's LSMR design has a "U" shaped hull, the bottom of which could
be cut through easily to provide a sheltered opening (center well) for
the lowering and raising of equipment. The principal changes made to
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Range support ship ELK RIVER (IX-501) being fitted out
at San Francisco Bay Navel Shipyard.
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the ship were (1) lengthening her hull 21% feet, (2) providing an open
center well for handling underwater equipment, (3) installation of
8-foot wide sponsons to increase deck space and improve stability, (4)
installation of a conventional bridge structure forward, (5) fitting
and instrumentetion room and related electronic equipment, (6) fitting
a 65-ton-capacity travelling gantry crane to lift submersibles , and
(7) installation of the prototype Deep Diving System Mk 2 (see section
on Diving System in this handbook).

Thus modified, the EIK RIVER's pertinent dimensions and characteristics
are:

Displacement 1,100 tons

Length overall 225 feet

Beam 50 feet

Draft 9 feet

Propulsion Diesels, 1,400 shp, 2 shafts
Speed, maximum 11l knots

Speed, curising 7 knots

Navy crew 25

Civilian staff 20

A detailed description of the EIK RIVER's characteristics and equipment
is given in the Quiek ook at the end of this section.

Support Ship Mooring

During SEAIAB III the ELK RIVER is held over the seafloor habitat in a
five-point mooring. The two seaward mooring lines (away from Sen
Clemente Island) are anchored to cemented Piles with a holding power 5
horizontally, of about 50,000 pounds, The two shore lines are fitted
with 13,000-pound Nevy stockless anchors. A fifth (bow) line, with a
13,000-pound anchor, could be secured if required as could a sixth
(stern) line with s 13,000-pound. anchor. A tensiometer is attached to
each mooring line so that tension can be ascertained at all times.

Support Ship Operations

The Deep Diving System Mk 2 in the ELK RIVER provides complete diver
decompression facilities and, with its Personnel Transfer Capsules, hag
the means of lowering and raising Aquanauts to and from the seafloor
habitat in a pressurized environment.
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RIVER also provides stowage for the ve.ri?us gases requ.:!.red in
rgll: ggﬁm ITI expeﬁiment: oxygen, hel'lium., a.nd. m:l.xtu:.ces of hehumtmand
oxygen. The habitat is charged with its initial helium-oxygen & 06
gphere from the ELK RIVER while being l9wered to the ocean floor. Once
on the bottom normel hebitat gas replenishment is from 1‘:he atte.che% %:sm
bottles. (This independence of surface-supplied gas while on the ko gr
ig an sdded safety feature in the event the umbilicel ceble is 'bﬁo en
the EIK RIVER is forced to leave the area because of adverse suxface

weather conditions.)

and communicetions center for SEALAB IIT is the E:onnna{xd van
ﬁ:t:olg.n:z.ngn the deck of the ELK RIVER. Sixpila.rly, the phygloioga.cal
monitoring and medical center for the experiment is the medica van,d
installed aft of the commend van on the ELK RIYER. (These_ve.ng arje. e-
scribed in detail in the section on Communications and Monitoring in

this handbcok.)

i itet carries communica-
An umbilical cable from the EIK RIVER to ?he habi c
tion, instrumentation, and gas sempling lines connecting the two vans

with the habitat.

i bilicel cable conteins a bundle of separate cebles and hoseg: -3
g::r:ruﬂable , signel cable, hebltat gas charge line, pneuma.t:;.i ser]w:l.ce
line, poteble water line, gas sempling end high-pressure he uﬁ c :rge
line, habltat gas sampling line, and mixed gas Mk VIII SCUBA ¢! ar-rg1 %ﬁt .
line. Power and weter are provided from the support ship to the habite
only on an emergency basis, the primery sources of habltat power agd.
water being through an umbilical cable from San Clemente Island. z
means of a cross-connecting manifold inside the habitat, the shore- 2-
hebitat water line cen be used to replenish the water spora.ge tanks :h
the support ship EIK RIVER. The normal f;esh water delivery rate to the
pressurized hebitat is five gallons-per-minute.

i i 3 the shore-to-
The ship-to-habitet umbilical cable is 1,000 feet long?
habitat weter line is approximately 9,000 feet long while the shore-'f.o-
hebitat power cable, which goes through an ocean floor tra.nsfg':fxer 5 18
9,000 feet long. The following diegram shows the overall umbilical
ceble system in SEALAB III:

o
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San Clemente Island

The Naval Undersea Werfare Center operates San Clemente Island to provide
ranges, facilitles, and support personnel for projects requiring a remote
site or ocean enviromment for research, development, test or evaluation.

The terrain of San Clemente Island affords excellent sites for photo-
metric and radar instrumentation. Steep cliffs overlook deep, clear
water along the eastern shore of the Island. These abrupt contours are
in contrast to the smooth terraces which descend to the west-side
beaches, extending beneath the ocean surface to create a broed expanse
of relatively shallow weter along the entire length of the Island. The
topography of the Island permits easy access to virtually any vantage
point, facilitating movement of instrumentation.

San Clemente Island is 22 nautical miles long and 3% nautical miles at
its widest point. Maximum elevation is 1,962 feet (Mount Thirst.) It
has clear skies, and calm waters ‘approximately 300 days of the year.

The geographic location of San Clemente Island provides a virtually un-
limited expanse of open sea to the west and south. Los Angeles, Long
Beach, San Dlego, and Pacific Misslle Range headquerters at Point Mugu
are all within 30 minutes' flying time.

The SEALAB III test area, designated "Alabama", comprises a 3- by 5-
nauticel mile region adjacent to the eastern shore of the Island, ex-
tending southward from Wilson Cove. Depths vary from the shoreline
shallows, with a smooth hard-send bottom, to 4,000 feet and a soft
sedimentary bottom.

In addition to the ELK RIVER, the SCI Range has & modified 56-foot land-
ing craft specially outfitted as a diving support vessel. A large range
of diving, salvage, and support ships are avallable from naval activities
at San Diego and Long Beach for specialized work.

History

San Clemente Island is one of a group called the Channel Island which
are separated from the mainland by the Santa Barbara Channel. In older
books and meps they are usually known as the Santa Barbara Islands. The
Channel Islands, which extend northwest to southeast for about 160 miles 5
include San Miguel, Santa Rosa, Santa Cruz, Anacapa, San Nicolas, Santa
Barbara, Sante Catalina, and San Clemente. In all, there are about

20 islands in the group.

The islands are of volcanlc origin. About a quarter of a mile off the
northwestern end of the Island is Castle Rock which some believe is the
core of the volcano that may have formed San Clemente Island. The crater
within is said to be 4O feet deep. Perhaps the most dominant features
of San Clemente Island are its thousands of caves, some below water
level. At the northwestern end of the island are sand dunes, somewhat
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of a mystery because of the absence of sandy beaches. These dunes
move and chenge with a characteristic ripple of their own, rippled by
heavy winds into "waves," then smoothed out agein, but always standing
in hummocks 40 to 50 feet high.

There is a report of the remains of a prehistoric shark being found in
Chalk Canyon in 1937. The remains were said to have indicated a shark
some 60 feet long, possibly dating from the Pliocene Geological Period
over a million years ago.

Radio carbon dating indicates the earliest humen inhabitants of the
Chemnel Islends occupied Sants Rosa Island some 7,000 years ago. Indians
probably lived on San Clemente Island at least 4,000 to 5,000 years ago.
The earliest Indians on San Clemente Island obteined their food from the
sea (the only animals on the island at the time are belleved to have
been small foxes and dogs). The Indians of the Channel Islands were
noted for thelr boats which were lerge hollow hulls made of planks 5
rather than the dugouts and cances common to meinland Indians.

There are indications thet the Chinese and possibly Jepanese visited
the Channel Islands before they were "discovered" by the Speanish. One
Chinese account claims to describe an exploration of the California
coast and Mexico in 499 A.D. The Spanish followed in the 16th Century,
charting and settling the southern Californis and Mexican coasts. The
discoverer of California, a Portugese named Juan Rodriguez Cabrillo,
who landed at what is now San Diego Bay on 17 September 1542, reached
San Clemente and Santa Catalina early on 7 October.

San Clemente--at the time named for one of Cabrillo's ships--was not
again visited by Europeans until a Spanish party landed there in 1595.
A Spanish explorer named Don Sebastian Vizcaino explored the Channel
Islands in late 1602, giving the islands the names we now use. The
flrst true Spanish settlement was established in Californie in 1776 and
increased interest in the Channel Islands followed. However s there was
no settlement or mission established on San Clemente and the Indians
were taken off to the mainland for work.

The Island was transferred to the United States with Californis in 1848
and at the turn of the century the first settlers were raising sheep and
horses. The U.S. Navy began developing San Clemente Island as a test
facility for underwater ordnance in 1949, with the Bureau of Naval
Weapons (now Naval Ordnance Systems Commend) end the Amphibious Force,
Pacific Fleet, sharing military use of the island.
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QUICK LOOK:
INSTRUMENTATION ROOM

FHOTO ROOM
CENTERWELL

ELECTRICAL POWER

COMMUNI CATTIONS
EQUIFMENT

SPECTAL FEATURES OF THE EIK RIVER (IX-501)

1 tape recorder (Video + Audio)
Underwater photo camera controls
Underwater IV controls
Underwater CTFM sonar controls
Oceanogrephic instrumentation console
and racks
Derkroom and cemera maintenance shop
55 £t by 9 £t with sliding bottom-closure doors

L4 250-kw 44O v, 3-phase 60 cycle generators
(one required for ship operation)

1 20-kw 120/208 v, 60 cps, 3-phase, L-wire
generator, voltage and frequency regulated
for ship's instrumentation

2 5-kw 110 v generators

2 5-kw 120/208 v LOO cycle, 3-phase frequency
converter

1 30-kw 120/208 v 400 cycle, 3-phase generator
Shore power connections

i UHF radios

8 VHF radios

2 MHF radios

1 Hull mounted UQC and 1 portable BQC
‘underwater "telephones"

1 Intercom for project operations

1 Radio dial telephone to SCI exchange only
1 Shipboard dial telephone system

16 Shore phone connections

3 Sound power circuits (maneuvering, damage
control and winch control)

2 Public Address Systems (ships and project
operations)

SERRRRRRRRRRY

NAVIGATION
EQUIFMENT

CENTERWELL LIFT
EQULEMENT

CRANES

MATNTENANCE
FACILITIES

Surface search radar, fathometers, Mk-19 Mod 3
Gyrocompass, and electronic positioning
system (LORAC B)

2 20,000-1b traction winches with storage
reels for 20,000 £t of 1-1/8 in. nylon rope

4 20,000-1b winches for supporting centerwell
equipment wlth single drums containing 6,000
£t of 3/l in. cable

2 10,000-1b instrumentation ceble reels, with
slip rings end 6,000 £t of 1-1/2 in. composite
cable

Traveling gantry crane capable of 130,000-1b
1lift over the stern or through the center-
well, rumning on rails the full length of
the mein deck aft of superstructure

2 4,000-1b jib cranes for working the main
deck, and special frame for working the
centerwell

2 35,000~-1b holsts fairleeded to lifting
bars which can be mated to the sides of
the well

1 20,000-1b hoist which moves transversely
on a monorail

Electric shop, electronics shop, divers shop,
photo shop, and work shop
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1l.
SEALAB TTT AQUANAUTS

This section conteins brief biographies of the 54t U.S. and foreign navy
and civilians who have qualified to serve as Aquanauts in the SEATABTIT
experiment. Forty of these men will live and work on the ocean floor
during SEALAB ITT, The remainder will be surface support divers, based
on the support ship ELK RIVER (IX-501). All have undergone the .same
rigorous training program, both in saturation diving and in individual
specialization areas. Should any Aquanauts be forced to drop out of the
bottom program because of illness or other reasons he will be replaced
by one of the surface support divers. Additional information on all of
these men is available from the SEALAB ITI Commend Informetion Bureau.

Hospital Corpsmen First Class FREDERICK W. ARMSTRONG,
USN, entered the Navy in 1959. After attending the
Hospital Corps School he served with Merine wunits at
. Camp Pendleton, California, and on Okinawa. Upon re-
turn to the United States in 1962 he underwent addi-
tional training at the Clinical Laboratory School in
San Diego,and subsequently served at the school until
1964, He then was assigned to the naval dispensary at
the Nuclear Power Training Unit, Idaho Falls, Idaho.
| He attended diving school in 1966 after which he was
% assigned to the DSSP Technical Office. (Born Peoria,
Illinois 1941; hometown Peoria, Illinois; married;
three children)

Aquanauts train 3
with Mk VIIT SCUBA

in preparation
for SEALAB ITI.




W llentepset BOEEAT A. BORHECLDE, UEHE
" received a B.B. from Kings Folnt College in 1961. Me
. enbersd the Wovy the some year and subseguently serr-
" ed in & tenk lending skip; ood as executive offloer
- of & bag apd then & solvoge ship, He atbended diving
. kool i 1965 and was asplgned as operations of Tioer
to the DESF Tecknicol Office in 1967. (Dorn Hew Tork
ity L93H: hometosm Heatord, Hew Tork; marrled)

Worrant Officer BIBERT A. BARTH, USN

hag Hved looger under high pressure than any other
man in the world, He wes o participant io the early
U.3. Havy satursticn diving coperiments which bagen
in 1957 end served & an Aguenawt in SEATARe I &mdII.
In edditicn to being o qualified first olass ddver
{nord-hat snd 80UEA), EBarth is & submariper. Blooe
entoring the Havy io IghT he hng served in & verieby
of surface abdpe @pd  several submerines, [Boen
Manils 19%0: hemetosm Hen Diego; merried;iwe childrer
Leglon of Merlt for SEALAR I; Navy Commendetion Wednl
for BEALAE II)

Iievtomant Comander MAEK E. ERAILEY, MO, UEH
rocelyed his B,8. [omm lsuie] from the Tidwersity of
Hotre Deme fn 1998 and hls H.D.  Crom Sk Unlvorsity
of Maryland in 1962, After dnterning at the Unlwersity
of Virginis Hospdtal in Cherlottesvilia, be sotered
the ey in 1063, Or. Erodley ottendsd diwving srd sib-
marine gchoesle and then served in the oweledr-pemered
Polarls subpmarines ROEEET E, IEE and STONEMALL JACK-
300, ond oshaore at Fearl Harbor. He ¥R & research
imvestigetor in diving physiclogy sl the Undwersity
of Bennpylwvanis Schocl of Medlolne bafore bedng as-
pigned to the DBSF Techrdesl Office in 1957, nf!urn
Baltisors, Marylend 1935 honmetown Brewsber Massschu-
gette: aingle:;¥ayy Comendetlon Medal for physlologe
gtuties of sstorstion diving st tha  Navy Experi-
mental Ddwing Unlt in 1056)

Enginessan First Olass BIGSARD C. HIRD, UVEN
entered the Havy in 1955. After atiending sutmerine
#obool e served in several sceventicoal and oaclear-
posered mutmarines, amotg then the Polards sulsmedne
ETHAN ALLFH, He wns seglgned to the Submecine Escape
Dank ab Hew London  in 196l  after wideh he
ettended dlving school omd, in 1956, was ordered to
the DGAP Technleal Office, (Born Newbon, Hew Jersey
1997; hewetown Newbon; married; tws shildren)

Avietion Ordnsnosmsn First Clogs HICHARD M.
1EH, entered the Navy in 1957 and recslved iraining
a5 & dlyer asad im sxplogive ordoasoe dlsposel and
oriaticn erdnsece hendling. He subseguently wos ao=
glgmed to the Hawval Migells Cester ot Polok M,
Celifornin, and the Exparimentel Mving Unit in
s Do 0. He wes cpdered to the DEEF Tech-
pleal Office in 1967. {Born Fortlond, Oregon 19359
hmetown Portland; seerled; thres ohildren)

Bdpritter Plrst Class FRARK HIEEL; JH., USH

pmtered the Bavy in 1950 and served in destroyers
mmtdl 1950 when be left tha service, Be re-eolisted
in 1061 and subssguaitly served in o destroyer tender,
attended dlving and redicgraphy schools, and in 1966
was assigned to the DEEF Techalcal Office. (Born
Fhoendxville  Pemneylvarda 1935 komatown Pooerdaovilla;
married; ans child)
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WILLTEW J. BIRTOH

is 8 civillsan axperimentol test mechardc ot the Hawnl
Underdes Worfars Centsr (Passdens, Califcrnial. He
gerved in the Army from 1950 fo 1993, locluding ser-
vice in Korea with the 10Tth Alrborne HRegimental
Combat Team., Inm 1560 he jolbed the atelf of the Eevy
Electronles Laborstory (Ban Dlege) and subsegqosetly
trapeferred o the Havel VUnderaea Worfare Center.
Mr. Banton wes an Aquansut during SEATAR IT, serviog
s photographer on the third tean in thet ccean floor
expariment. (Born Vapdergrift, Peonsylvania 15533
Eometown Detroit, Michigan; married; five children;
Bevy Superlor Civilian Service Aweed for EEALAE 1r)

Identenant LAURENCE T. HBIGIEY, W

earned his B.A. in educktiom Crom Oorken State
Cellsge [Malne)] 1o 1561, After gredustico be sttend-
ad Havy O0fficer Candldete 8chool and wms complssicoed
in 1952, After ses duty in & destroyer he qualified
a2 & salvege Glver and served oo assistant repadr
afficer, ship's superintendmnt; mnd diviog officer of
| the repalr ship VULOAK. After ottending undammber
mvimmare #chool and Tirst clags diwving schocd he was
saplgned bo the DEEF Techmical Offfice in  December
1956, (Borp Portlemd, Hadne 1537; hometown Elttery
Fodnt; Mossachusetts) married; thrae ttﬂ-lﬂrﬁ'ﬂ.:l

HEEFRY L. CARAOH

civilian elsctyomic engineer wdth fhe Navy Mine
Dafenge laborstory |Panswe City, Florids), served in
the Hovy from 19531 4o 1957. He recelved Bds E.8. in
electrical engineering from Florlds Stete TUndwersd by
im L9632 and joined the siaff of the Havy Mins Delsnae
Laboratory the following pear. He Served oe an
Agquanaot in the SEATAR 1T  ooedn - Flofe  experiment,
{Born Bed Level, Florids 15%5; hometows Panamo City,
Flordday marrled; two ohildren)
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Comrander M, BO0IT CAAFENTER, TAH

is the U.8; Novy's senlor Aquonnat. He recelved kis
B.8.: from the Unlwerpity of (oloredo ond entered the
Hovy io 1505, After #Flight treining he served with o
patrol sguadrom in the Ecrean War, In 195% be stbend-
ed Naval Test Fllot Echool and subsequently served as
a test pilot at the Hoval Adr Test Center; Patoent
Biver, Marylspd. Carpenter wis pelected as one of the
orfginal seven U.5. Astropsuts in 1999 and onderwent
intenslve tralning with the Hatlonal Asronsotics and
gpace Admledstreticn. He wae backup pdlst for John
Glenty for America's Clrst orbltel flight and fle=w the
pecond Amerioan narmed arbital flight in 1962, pllot-
ing biz apacecralt theough thres revolutions of the
enrth, The Tlight, whish reached s mesclmun of 16L
mlies, logted & hoors 54 mleutes, He wes oo Aquanaut Lo the BEATAR IT
axperdment , repedning ot & depth of 05 feet for & recerd 30 consecublve
doye. He was oesigned to BAES untill Augost 1067 when he wan traneferred
to the Deep Submergence Systems FProject aa Asgletant for Aquanaat
Operntions. In addition, he is Deputy On-Scenc Commnnder and
hnsietant for Agaanmgt Operatlons in the SEATAS IT] experiment. {Born
Boudder, Colar&ds 1025: hepetown Boulder, Colorsdosmarriedi foar obdld-
ref; Deglon of Merlt Cor BEALAR I11; Ddetiogudshed Flylng Cross and HARA
datinmd shed Eervice Medel for orbdtal Tlight)

P Petby Officer Flrot Class IEREE J, CLARE, EN

- entared the Baral Havy 1o 1050 and hes secved in
sevaral Bhdpe end ab A medber of abore sotivitlas.
He hos had extenglve dlving experlence and wos on
instructor ot EME Vernon,the Roynl Bovy's deep diving
eptablismment at Portsmonth. He was  assigned to the
DEEF Techndiral Office in Janonry 1968, (Born Brintol,
England 1934; hooetown Portswouth, England; marcied;
five children)




Gurner's Mate First Olass WILEUA H. EATOH, Ua
entared the Bavy in 1944 ond partdcipated io  the ig-
vaslen of Oklnawa in 1345, Ater the war he left the
fevy te atbend eollege and them tesch social studien
| ood physleal educstion. He re-enligted in the Bavy
' in 1955, served i a mine bunter,gualified s= & diver
acd in exploslve ordoscce dsposnl, and served with
the BOD wdt st Charlsston frop 1956 to 196%, He was
nurfmce support diver for SEALAE I apd en Agusnsut in
the EEALAS II ¢esas-floor experiment. He 12 curreots
1y msoigned fo the DBAF Techmical Office, (Barn Ozahs
Heraskn 1506 :hoaetown Fort Landerdele, Florlda: mar=-
ried; olx chileen)

Torpedoman s Mats First Olass KEARETH J. OOHDA, UEH
entered the Havy in 1950 apd subssgquently gualified
8z & torpedoman and aubpsriner. Be Berved in aeveral
Autearines lneluding the paclsar-powered Polards gub-
maripe THRODORS ROCEEVELT. After dalver treining ke
participoted in the Project OENESIS phyaiclogical
stolies and was an Agosrest in SEATAR IT., Iuring the
ooean=floor experinept b= helped handle ths porpoiss
"Puffy." Ha iz currently assigned to the DBEF Tech-
nloal Offios. (Born Fhoeoly, Mickigen 1332; hometosm
Phoenlx, Mlchigan; marrled; thvee oidideen; Favy Com-
mendation Medel for BRATAE IT)

Licuterant MATTHEW . BEGGAR, 18N

enlisted in the Navy in 1‘3‘4& and gerved with the Navy
Motile Construstion (Bsabee) Eattoliopa during the
latter part of the war. Post-war essdgresnts Lnaluod-
el peveral shlps and diver tredning. He ess coniis-
siooed ms & Limited duty officer [(enginesring) in
12 snd gerved subssquently din  the salvegps ship
(UHEENT snd wi the Hovel Ammanitlon Depot in Bangos,
Wadbdogton., Ideatenant Eggar was assigned 1o the
DESF Technical Office 1im  19657. (Born  Et. Fonl,
Minsesots 1999 horetown 8%, Foul Mincesota; oarried;
two children)

BICHARD &, (COOFER
g & ressarch oceanoprapber for the Burean of Com-
meralal Flabarles, Department of the Ioterlor. H=
recelved hiz B.8. 1n fisherles feom fhe Tnlveraity of
and earsed his M.8. and Fh.D in blologloal
ooekpcpratiy &t the Ualversity of Bhode Deland's
Eraduats Bobosl of Oneapegraphy, He ie curcently as-
glgned G ke  Buresu of Jommercisl Flsherles Blclogs
ical Iaboratory 1o Beotlibay Berbor, Malme, whers ke
participates in diving coeratdons while reseorching
the dlatritetlon, growth, and tehavior of lobpters in
the Gulf of Moine, {Born Amn Arbor, Mlchigan, 1936
hometown Ann Arbor, Michigen; merried:thres chlliran

B. DKWLIEG

is o civilios rescerch physicist wt the Hovy Mina
Dafense labvoratory, Pannma City, Florids., He served
in the R=ovy durimg World War IT and received his B.E.
degres from Exory College snd a M8, froo Floride
Btate Unlwversity. Mr, Dowling hog participated in
Havy Min= Defense Laboratory cceamographic expedi-
tlone off the congts of Horth and Ceftral hoerick, 1o
the Marshall Islands, Barlag Gea, &nd Arctds Doesn,
He wae an Agquanagt Lo the GEATAE TII  especimsat.
{Born Besdenton, Florlda 19256; honetdown Fanaae Olty,
Floride; married; Tive cidlieen)

Werrant Officer BTCHAED A, QAHBAHAN, TSN

enlisted In the Fevy in 1556 ood ofter attending
mackdrery repalrasn echool served puccapsively in two
AEM edrereft shrriers. He attended dving schosl in
1G5, after which he served in o aubmarine resoue
fbdp el then st the Nevy Experimental Ddving Undt ino
Wogkdngton, T, 0. At EDJ be helped svalusts the Mz ¥
mnd Mk VI diviag equilpment ond ssslsted in sonpating
the dving tables for Project GENESIS, SEAIAE I .and
HEATAR 51, Upon prooctlon to worrant officer in 1966
be wos mpsdgned to the DESP Techmlcnl Office &  aAs-
sigtant engloeer offlcer. [Born Lugerts, Penneyl-
varda 1936, heoetown Luzerne) norrled; Ffive ohildres)
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Lisatennmt Commnder LEG C. GIES, UEN

was gradoated fron the Haval Aoplemy Ao 158, Ha
mibgequently served in o desbroyer and s matarial
officar for an esoort sguadres, Following thess aa-
slgrments he attended the Hazppchusetts Iostitute of
Pechnclogy, ewrrdng & M.B. in noval erchitecturs and
marine eoginesring, ood sttended dlving sehocl. He
then s=rved at the Long Besch Heval Bhiprasd before
being ordersd to the Deep Bubmergence 3yalens Projest
Office in Chevy Chase, Marylond. Be iz deplgnated as
en Englneering Duby Offizer. (Born Oinedinnatd, Onio
19353 hometown Closinnetd, Obdo; eingla)

LAMEFRCE W. BRLLARGER

iz with tha mtaff of the Hawal Olvil Englinesrirg
Loboratory at Port Husnese, Californle, mioce 1S,
He ressived his B.B, in englnesring selesgs  from
Harvey Madd College in 1961, Il gubsegnently @Armed
e K.5. and Ph.D in mechordesl snginecring from the
Aliferrdn Insktitube of Techoolopy in 1962 apd 1567,
respectively, He ip ourrently is chonge of the uwnder=
pes eonptructlion apd eqdpoest progron for BEALAR IIT
at the Hoval Clvil Bngioeeritg lLaboratory. (Born
Sakland , Cald fartda 1939 hoeetovn Oaiclend, Califcrsda;
narrled

Lieugtenant Commander DAVID MARSTN HAHEELL, UEWE

18 & cdviliap ayatems enginesr in the Coean Enginser-
ing Eranch, Desp Eubnergeace Eystmms Froject, Limi~
bepart  Oomander  Harrell received biz Bo8. in sero-
paatical epgineering and hle M8, in electricel
pogineering from the Georglo Instliute of Technalogyr.
Wnile o sctive duty in the Hery from 1959 o 1962 he
gaalified os o salvegs diver aod perved twd  MeRER in
a submedine rTesows phip s first Mieutenant and dlve
ing cfficer, He subaeguently worliad ns an SercHRAcE
angineer for the Mmnned Spacecraft Center [Honston,
Texps} ond as an engineer at the Experlzental Tdving
Opdt, He jelned the staff of DSEF in July 1966.
{Born Jeckscoville, Florids 1937; hometesn Jacksco-
ville, Florida; married)
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Darage Controlnon Flest Claos BAMIEL B, BUSS, UEE

etitared the Fevy in 1960, He had dubky in two aophibi-
oos Bbdps, one of which nade ftwo deployments to the
Western Pacific and operated in the Tonkdn Gulf shille
mspdgn=d %o the Seventh Fleet., He atfended diving
pchool in 1066 after which he was assigned to  the
DEEP Techoical Office. (Born Decatuar, Alabams; home-
town Grass Valley, Californls; married; cne chila)

WALLACE T, JENEINS

& civilian oeepnographer with the Havy Mine Defenne
Loboratory {Pansma City, Florida), recelved bis B8,
in poychology from Florida State Umiwrelsy in 1957.
He served ln the Fevy fran 1958 to 1963, when he =o-
mallsd im the Urdversity of Washington, doing post-
graduake work in ccesmography. Me, Jeckins has been
pagaolated with the undsrses of tha Eavy
Mips Defense Laboratory since 1 and was a8 Agqua-
gl in the SEALAR TI expecriment.

Enginemnn Firat Class DUANE N, JENZEN, UEN

gntersd the Havy in 1968, After secvipng three yeors
in & tark landing ekdp be abtsnded desp sea diviog
gohocl, after which he served io & salvege ship untll
being asplgned to the DEEP Techeoical Offlce o 1567,
[Born Harlin, Iows 194l;  Eemetesm Jary, Indlans; un-
married)



Beepltel Dorpemen Firet 01628 JOHW C. XISCENER, UEW

entersd the Navy im 1959. ATter ettending Hospltel
Qorps Bchosl he recedwved traledng in the cperation of
hyparbarie prepsore chmmbers and served ot the Nevy
Adr Facility, Ooples, Italy, and the clindeal lahoras
tory at the Haval Hospital, Portemcuth, Virginia. In
1955 he attend=d Laborstory School &t the Sulmarine
Hedical Centar, He alss underwment diver training
pricr to belng asslgned to the DGEF Technloal OTTice
in 1967, (Borp Pottavilla, Pennsylwania 19%1; home-
town, Fotiteville, Peomeylveeds; married; two chdldren)

Py, B i eutapant CYRIL ¥, LAFFERTY, HN

. atbended Preston Cathelic College and Britesmis Fopal
. Hovy College before entered sotlve osval eervice in
.'R:ﬁlﬂ « He served at s=a in an ASW escort and & cosatald
o minesweeper befors  becomlng Tlret Lieubensnt (acoec-
a"'_,l atdve officer) of the diving trials ship AECLAIM.
S Wkdle din the BECLATM he participsted in the Aoyal
S Havy's S00-feot dives ip the Nediterrancan Sea. He
wae officer-in-cherge of the Plymoath Command " 8
Clepranes Tiving Temm before bed aspigned to  the
IBEF Technlcal Office carly in 1968, {Born Leeds,
Yerkehire, England 1938; hometown Hrondmagme, Dorest,
England; married; tiwes ckdléren)

fd eutepant -Commander TAWEENCE B, LAFONTATHE, RCH

entersd the Caredion Hovy as a reserve cadet in 1951
whils sttending Logyola College in Hofrtrsal, Alter
of ficer tralming he ottended diving school and sarved
in deakpoyer escorts. He mubssquemily  served dm
ghors billats omd obtendsd the Boypal Canedisn Alr
Fores Staff College. s was ssalgned to the DEEF
Technical Offics in Jasuary 1965,  (Born Montresl,
133k nongtmm Monbrsal; sarcied; fiwe children)
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Comnander PAIL G, LIRAWEAVER, JR., TEN

repedved hisg B.A, in moclogy firom  Duole Undwersity in
1550 and hiag M.D. from Qecrge Weshingbon Undversity
in 1955. He subsequently earmed his M.5, 1o phyelc-
logy from the Uolversity of Pemmsylwanis,.  After in-
terning st the Oakland Fevel Hospital he wasz assigned
e the Havy EBxperimental Dving Unlt in Washington,
D. 0.; 8 = reseorch physicloglet. Bubasquent aa-
glgments incloded duty oo Gusn and &t Hew Loodon ez
Director of the Submerine Medical Bessarch Laboratory.
Whiles seglgned to ML he made & GO-day subssrged
pabral in the mDoclear -powersd Folarls gubmerine
ELEXANDES, HEAMILTON. IThodng 1967 he derved with
Horbor Clearsnce Unit One in Scuthesst Asia mmd was
project officer for the ADS-IV deep-diving syotem.
Tr. Linawesver became the senior medical offlcer of the DESP  Technloal
Office in Decenber 1957. (Born We o, I . 1829; bometown Monroe-
ille, Alabams; marrled, five ckdldren

Machimiat's Mate Tiret Class YESNAMG LUGO, USH
enlipted in the Fevy in 1550 and after brief duty in
Fhiladelyhis with the mothball fleet he sbtendsd
pasiiniat's mate schoal.  Ha then served in  gudded
misgeila ahdps before belng asslgned to the DEEF Tach-
pical Office in 1566. During his Aguensat  training
Lugo porticipated in the rescrd-setting L,005=-foot
ve conducted at the Navy Experimsntel Mving Unlt.
{Born Yums, Ardecns 15423 hometown Fresno,Caldfornda;
marrisd: teo ohildren: Hovy Cosmendation Medad Tor
1,085-foet dive)

Leafing Seaman WILLIAM F. LUOKEMAN, FCN

eptered the Cassdien Favy in 1950 ond after redar
plotter®s training be served tiees years in a des-
troyer mspart. While in the ghip be gonlified ms &
diver and subesqeently wderwent dyver troining. His
diving experiemcs inoludes emercises with the U.E,
Favy mnd aiding in the recovery of o THAY KC=4%T tank-
er mircraft  which arsshed intc the sen off Hewfound-
land. He waz asglgmed to the DESP Teckmical Offics
in Jamuary 1968, [(Berm Wowe Scotde 15403  homefom
Sydngy, Eove Bootin) married)




| fdputenant JAMEE E, McDOLE, USH

in saglatont officer-in-charges of the DE3F Tecimiconl
Office in Ban Ddago. He ealisted in the Hevy in Ighi,
served in sererel ships,underwent diver Tradpdng, ond
sttendsd exploaive ordoance dispossl school,. He wes
comlagioned in 1960 after which he serwed wt o the
Haral Opdnance Teat Btotion in Passdens and in eddi-
tlonal eurfese akdpa, including & bour &8 adecutive

o officer of the snlvege ship BSCAPE. MoDole WRS ae-

algned to the DESP Techrieal Office im 1967, (Borm
Ballenger, Teoms J.SES; himetawt Abdlats, TeXnA) @DAT=
ried; two children)

Crief Construction Meshenlc JAMES M, MELDER, USK
entered £he Hawy in 1952 and served Lo a variety of
Bapbze actlivities, Als overseas duty stablons loclad-
ed Alasks, Oiclesswn, ond Taisen. Aftar attending
ddving #chool he was assigned to  the DESF Technioal
Offiee  in 1967, {Born Shreveport, Loulsans 193k
hometown Skraveport; married; one child)

Elactrician®s Mate Flrat (lass JACK W. MOHEY, USH
sntered the Havy im 1§90 and attended elsctrliclan and
gubmarine schocla,  He sobeequently served Lo the
puclear-powered attack submarine BOAMF ond a mumber
of other shdpe. Morey is an suploglve orpdnance dis-
posnl expert in sdition to being & qualified diver.
He was ssslgned to the DESP Techsical Office in 1965,
{Boen Albeny, Colifornis 1939; bopetown Albany, Coli-
Sorede: merried; tws ahlldren)

Machizdet®s Mote Becopd Cless KEITH H, MOORE, UEE
entersd the Havy 1o 1950 and after atbending second
alass ddver®s school he served in repalr ships. He
subesquettly atiended mackinfist's pate, fFirst class,
Riwing, &nd underwvater demelitdion schéols, &nd serv-
&l in other surface shlps prior to belng ansigoed to
the DSOF Techedcal Offise in 1966 .(Born Independence,
Higaoard 193%: hometown Independence; married; tTeo
chrildren )

Hachindist's Mate Second Class JAY W, MYERS, UEH

entered the Hewy in 1553, After atbtending machindst's
mate and submsrine schocle be served in the puslear-
powersd Polaris mlealle subperine THOMAS EDISOH. He
then attendsd ubpderwater avimmerg school, served In
ths cooventionel flest subparins TAEX, and attended
diving esohool before reporting to the DBEF Teshodcal
Office in 1967, {Bers Faffels, Hew York 19kbh; mome-

| town Buffelo, Wew York; married)

Lisubanant Domeander JHMEE H. OS3B0EN, UEN

was grodusted fron the Hevel Acalesy in 1959,  After
comelaslcaing e was oeflgned to  the Howel Civdl
Englpesr Corps Schoel ot Port Husnens, Califorsds,
and subpeguently attended Heanepler Folytecihmic Inp=
etitute and Texee ASM, earning s Backelor of Olwll
Engipeering degree from the former ood & Mester of
Civil Enginesring from the lotter. His assigments
bove inoloded mointensnce officer at the Naral Acad-
amy and base plang officer on the staff of Commander,
Fleot fdr Howndl., ldeutenant CGommander Osbhorn at=
tepded deep ses diving school Lo 1067 apd wes apalan-
ed %0 the DEAF Technioal OFfice Lln Beptesber of 1967,
{Borth Bl Pasc, Texss 1933; hosstosm El Foge, Zexas;
merried: ome ciild)
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1ientenont (J.g.) ANDEES FHRA, TERA

ip n oiviliap phyeloel godemes tectnicdan with the
Huwval Ooeapcerapidc Office. He attended  the Ban
Alejandrs Academy of Fine Arts in Havena from 1957 to
19508, and the Netlonel Acsdemy of PFlpe fris in Hew
York Qlty durding 1950, He worked as A diver on &
Daateh  ship in the Coribbeen durding 1959. Late In
1360, Lisutenant Pruma jodned Brigade 2506 of OQuban
axiles mnd omderwent training In guerrilla wrplare
and  uwderwater demolition. He wma with tha Cuhoan
wderwater denclition tesn during the ill-foted Eay
of Pige invesion in 1561, After commanding the sur-
viving pxils VDT parsconel be wes commlegloesd in the
V.3, Feval Resexme in 15963 and served on the ateff of
Copemder, Azphibious Tralning Command, Atlantic
Fleat, He laft sctive service in 1964 and joined tha eteff of the Kewml
Desanograpide Office, {DBorn Haveans, Quba 1940; hometosn Hew York Citys
aprrled; two children)

Photographer's Mate First Class WILLTAM C.RAMSEY, BN
entered the Navy im 1951, His first ses duiyr woe in
8 degtroyer which made three deployments  Go the
Wastern Facdfic during the Koresn War and participat-
ed in mecleay tests.in the Pacifis. He subsegquently
sarved 1o other surface ships, &n &lreraft agandrom,
& Baobee battelics, and at the Wewvel Migeile Cemter,
Pelut Magn, Califorpia. He bes bean eesigoned to the
E Crobat Cemevs Group Hawal Alr Btetdon North Island,
Ban [dego alnee 15665, (Born Trockes,Californis 18333
hometown Comard, Qalifernde; married; two children)

Lisgtenant LAWAENCE W, AATIOND, NC, 1SR

| recedwed hig B.5,: in civil ecgineering from Manbesttan
Collage in 1956 and his W.B, from Harvard Uhniversity
in 1057. He subpaguantly atbapdsd the Medlcal Jollags
of Cornell Uedwersity, pecelving ke M.D. in 106k,
Lisutenant Reymond snbered the Kavy 1n 10955 apd was
mEsipned Go the Navel Madicsl Resgearch Iostlitute 1n
Bathesdn, HNearylend, Where he copducted ressarch 1n
) physlologicel probleps of prolonged ORdRFRRTRE aX-
N pogure., Ee i3 carpently 1o pesldency at the Wevel
o Heepltal, PBethesdn. [(Born Buffele, New Iork 19353
nmmertows: Elnghaston, Wew York; merzied)

s aasinignll

Mackdpary Bapalrosn Flrst Class FREKE L. HEANDO, 8N
aotared the Favy in 1056, After duby in an egccet
carrigr he ottended Dackibary repailmman gehoal ol
ﬂuﬂﬂﬂ-ﬂiﬂ-"ﬁ" gerved 1n thras repair Hh‘lpi. He thien
pttendad underwater swlmsers and deep sea diving
schools, end gerved ln  subsarine resoue and salvage
skdps befora bedng apaipned to the DESF Techoical Of-
fice. ({Barn Fotosd, Wlssourl 159 hoaostown Han
Artonio, Tewnsy married; foor children)

Fhocographer's Mate Firet Olase JOHN F. FEAVES, USH
entered the Havy in 1547 and aubeagasatly served in A
mmber of Hary activities conceroed with photography.
He provided photographic docmentatdcon of the Hydro
Irie Upper Alr Aesearch Rocket, the MHydro ¥V Mgaile
and ke Havy's porpolse research progran, He attend-
ad EOUBA and flret clags diver schools and was an
Aguanaat daring the SEALAR I coean-floor egeriment.
He is currently sssigmed to the Navel Missile Qenter,
Fodet Bugu, Californde, {Born Bobertedsls, Alahsns
1829 hopetown Vemturs, Oelifornls; pareled; e
cidldren; Havy Commendaticn Medal for SEALAE I1)

Hospital Corpsman Flret Class TESHEL W. FEEDY, UEN
enterad the Navy in 1959 and bas perved ns & bospital
gorparan st several naval bases, hospitals; and i
mmber of phips. He attended diving school which,
aoapded wlth doty in a suhearine tender and subtmarine
rescue phip, have glven Bpedy o comprehensive bock-
grouwd in diving spd submerdne medicine. Ee is cur-
rertly sagigned to the DEEF Techmlcel Cffice. (Borm
Puscola, T104nods 1641 jhonetosm ¥ille frove,I1l4nods)
married; two children)



pinemns Sscomd Closs DON J. BISK, UEH

potered the Moy in 1954 ond after attepding mine
mobool gerwed in  plr service sguRdrons and ot ooes
ahoard o oesplass tender. Afber attending eogplosive
ciinonee dieposal and underses wespdme gchools he wae
masigned to Undarsmter Demelitdicn Teon (UDT) &1. He
neg alsa served in an airorslh caerder, =t the pavaedl
pogazice in Aote, Spain, a5d &t the Hory Mine Tefends
Laberabory, He bas been neglgned to the DESF Tech-
nigal Office sinee 1565. Duadng his .ﬂ.mt. ;.r;.‘;g-
ing HRigk participatsd in tha record-s SOES=
foot  satureation dive copdusted st the Experimental
Diving Uedt, (Born Humels, Indisoa 1937; hosatosm
Murede; morried; one chlld; Bavy Commendstdon Madal
Tor 1,080foot dive)

H, TERHEL EJEINSER

ig with the Desp Oceon Surveys Dlvision of the Haml
Oceancgrayids Office in Buitlsnd, Moryland. Mr.
Eobingon recelved bl BoA. in geclogy from Vanderbudlt
Upiversity, He was s carbographer for the Coast &nd
Gecdetic Burvey from 1567 o 1965, when he joloed the
Haval Opesancgraphic Offlcs. (Born Atlanta, Georgls
1540 jhemetonn Anmopolie, Marylandymarried; tws ohild-
e }

Boatswain®s Mota First Clsss TEWIN . FIODIN, UEE
enterad the Hovy in 1951,  H= subsequently served at
ke Torpeds Test Bange at Plosy Polnd, Meryland, in e
degtroyer ond two destroper tenders. He stlended
diving gehonl amd was gelected for the Man-in-tha-Ses

wnile serving at the Hevy Experimentel Ddving
Updt im Washingbton, D. 0. Ee 32 currently sssdmoed to
the DESP Techndcel Office. [Botn Atlante, Oecrgia,
| 1932; hoootown Atlents Gecrgie; parried; thres child-
" pen

FERRRRNERREREET

Chiefl Pullday WILLIAM J, BCHLETGH, V8N
sntered the Navy in 1853 pnd served in & mmber of
Boabes billets. Mip duty ssslgnoents have takesn him
to Hewfoundland, Bermede, Barbados, San Balvader, abd
Biclly. After attending dlwing school he wid ssElgnesd
to the DBEF Technioal Offles im 1957, (Born Fhils-
dalyhis 1593%5; hopetown Eddington, Pennsylvanin; nar-
ried; thres children)

Chief Machirdet's Mste DOHALD J. BOEMITE, TEE

entered the Havy in 1955 and sarved iln peverel de-
stroyer-type shdpe. ATher attending dving school be
parved with the =alvage and reacss wdt at the Nawal
Alr Btaticsn Corpas Chriztl, Texos.end ofter additions
&l diver training, was nsalgned to o floet tog and
repilr ship. He wes wealgned to the DEER  Technical
Office Ln 1067, (Born Tucson, Arizons 193T: hometosm
Tuceca, Arizone; marrisd; thres children

Enlpfitter Becond Claps JOE P, ETUREE, USH

antered the BNavy in 2964 and subssguently quallfled
es & diyver. MHe bssg perved Lo several ships, Lnclid-
ing two salwvage sbips. Ha Le ourrently asaigoed o
the DAEF Tochrdcal Office, (Born Martsl, Tecaessss
JJ_EJ?; bometown Martel, Teooepees ) marrisd)thres child-
T
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Lieutenant AIGHARD B, SUTTOH, REAN

completed tradmng ot the Boysl Australisn  Hawal
Gollege in 195 ond wes graduabed Sron the Boyal
Hevel Tollage in England the following year. He sub-
pequently served in several Austrolisn naval ships,
gualified s o clsarmnce ddver, and served with the RAH
clearange ddving team, Additdonally, he served 8 ao
inatrector at the Hoyal Austreiion Howal Collegs,
Lisgtenont Subton was asalgmed to the DESF  TecimZcal
Office in April 1568, (Born Toowoonba, Queensland,
Augtralds 1940; hemetown Qlomtart Heach,; Quesnsland)
singla)

fanlor Chief Englnesan OYRIL &, TUCKEFIELD, USH
entarwd the Havy ik 1642 and subs=guectly served in a
gumber of copventlonal submarines el & submarine
hender. Chlef Tacksield began diving in 1348, Be
pode = pecard  J0E-foot  buomat assent from the sub-
porips ARCHERFISH off Key West, Florlds, in 1953, The
spat, nade With Ceptain Geomge F. Bond, MG, UBH,
help=d sgtakligh the feasibilisy of mnedde=d egcape
from disabled subtmarines, He also served as an Agan-
asut in the SEALAR IT seean-Clooe experiment, (Soem
Shreveport, Loulsans 1581: honetowmn Mband, Floridnj
marTipd; Leplon of Merlt for 308-foot  ascent from
Fobmarine)

Lisuterant Comander JAMES VOROSMARET , JH., MG, TEH
recedved bis B.A, from Lafoyette College abd bda M.D.
Trom  Jeffersca Medieal Gollege.  He inbarned ot the
Hovnl Bospltsl im Portanouth, Virginis, in I96l-1562
arter which he ahtéended dlving and subnerine schools,
His ses duty was in the maclear-powersd abttack sub-
maying JACE and the muslssar-powered Palarls Bubmarine
JORN AlAEE. Dr. Vorcemartd served at the Fearl Harbor
Sukparipe Pase before bedng asclgoed €5 Ghe DEEP
Techpdenl Office in 1055, (Porn Palmerton, Bmosyle
varla 193%; hop=town Pelmerton) narcleditwo children;
Beorstary of the Havy Achlevesent Medsl Tor physdos
legles atudies of esturaticon dives ak axparipantal
Tving Unit in L5585}

AICIAHD #. WALIER

iz a sbaf? eoientizt with the Bureaun of Coprercisl
Fleherips, Departusat of the Imterlor. B sprnsd o
B.A, and M.5. in blelogical eopanography at Floedda
State Umiwvereslty. BMr. Woller was selected far tha
ERATAR IIT expariment to represemt  the imterest of
the Buresn of Commarclel Flaberdes in stodyiog marine
life inksbiting the continental shelwes. [Born Jeck-
senville, Floplds 1534 bometown Jackeenmville Flordds;
married; two chllideem)

Beniar Jhief Torpedoman PAUL A. WELLE, LEN

gotered the Eavy ln 1950 and has  spept most of kds
Wevy carser working with explosive ordnence ond in
diving. He gerved os an Agquansut ln the BEALKE TIIT
experiment apd iz now assigned to the DESF Dechinical
Offios, [(Borm Foleroft, Pemneylvarde A52T; hometosm
Port Laderdale, Florida) narried; Porple Heart oz
garvice in Merine Corps durlog World Wor ID;  Hayy
Commendation Medel for BEALAR IT)

Explneman First Class WILLIAM W. WIRTERR, UsH
gntered the Nawvy la 1957. After two years of sbors
duty be perved in peveral ships ond atbendsd divieg
pehool.  He h&s besn keplomed to the DESP Technloml
Dffice sinece early 1967, (Born Albanmy, Bew Yark Lo40;
nomatown Coloede, Hew York; wmimi
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12,
AQUANAUT SELECTION AND TRATNING

ALl Agquanauts in the SEATAB III experiment are Navy or civilian special-
iste, highly skilled in a number of fields related to ocean floor work.

This underwater work includes biology, ecology, bilo-acoustics, physical

oceanography, geology, bilo-luminescence, construction, salvage, photog-

raphy, and communications.

Most of the SEALAB ITI Aquanauts and alternates volunteered for the Man-
in-the-Sea program while in other diving assignments in the Navy. These
included assignments as ship's divers and with underwater demolition
teams (UDT), explosive ordnance disposal (EOD) units, and salvage
activities. Other Aquanauts had other Navy or civilian diving experi-
ence.,

Five British Commonwealth navy divers were invited to participate in
SEATAB ITI as part of a broad U.S. effort to increase international
co-operation in the exploration and exploitation of the sea. Invita-
tions to participate in SEATAB III were extended to Australia, Canada,
and the United Kingdom because of previous co-operation among them and
the United States in diver training, and because all four nations use
similar diving equipment and techmiques. In addition, use of a common
language facilitates operations under the stress conditions of undersea
activities. Thus, two divers each from the Royal Navy and Royal
Canadian Navy, and one from the Royal Australian Navy have qualified to
serve as Aquanauts; three of these men are living and working on the
ocean floor during SEALAB IIT while the two others are surface support
divers and alternates.

After an arduous training program, early in 1968 the primary and

alternate Aguanauts for SEAIAB III were chosen by the staff of the Deep
Submergence Systems Project.

Naval School Deep Sea Divers

The U.S. Navymen in SEALAB IIT are all qualified first class divers,
having attended a 26-week diving course at the Navael School Deep Sea
Divers in Washington, D. C. (since redesignated Naval School Diving and
Salvage). This course qualified the divers in the use of SCUBA gear for
depths to 130 feet using compressed air and in the use of "hard hat"
diving equipment to depths of 320 feet breathing a helium-oxygen mixture.
Training at the school consisted of both classroom work and actual dives,
the latter being conducted in Washington's murky Anacostia and Potomac
Rivers. The students practiced underwater work and salvage techniques
and actually salvaged a small ship which was intentionally sunk and
brought to the surface by each class.

The navy divers from Britain, Canada,and Australia who are participating
in the SEAIAB III experiment have undergone similar diver training pre-
viously.

Mogt SEALAB III Agquenauts then underwent specialized training at the
Novy Underwater Swimmers School in Key West, Florida; the Navy Experi-
mental Diving Unit in Washington and the DSSP Technical Office in San
Diepo.
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Navy Experimental Diving Unit

At the Experimental Diving Unit (EDU) the men made "dives" in dry and
wet chambers which simulated deep-ocean pressure. Actually, the pres-
sure inside the chambers was the same as they encounter during SEATAB I
many dangers, such as too rapid decompression, were the same as in the
open sea. The "dives" at EDU determined if the candidates were psycho-
logically sulted for saturation diving. In these dives the men were
taken to various simulated depths, eventually spending at least 24 hours
at the 600-foot level. They were then returned to surface pressure A
undergoing a slow, carefully calculated decompression or reduction of
%ressurﬁ to prevent thelr contracting the deadly disease known as
bends .

During these EDU chamber dives two Aquanauts, Machinist's Mate First
Class Fernando Lugo, USN, and Minemen Second Class Don Risk, USN, reach-
ed a simulated depth of 1,025 feet and remained at that depth for 13
minutes before returning to join three companions who were at a simulat-
ed depth of 825 feet. The 1,025-foot mark established a new depth
record in diving. (The five men also remained at 850 feet for 48 hours
during the test, the longest period man had ever remained at that depth.)

U.S. NAVY EXPERIMENTAL DIVING UNIT

WASHINGTON NAVY YARD
WASHINGTON, D. C.

RECOMPRESSION
CHAMBER

INNER LOCK

OVERALL DIMENSIONS - 22'HIGH 26' LONG
OUTER LOCK - LENGTH 3-11" DIA 6-33"
INNER LOCK - LENGTH 8%I1"

TUNNEL - LENGTH 4-103" DIA 3'
IGLOO -HEIGHT 10'-63" DIA 9'-7"
DIVING TANK - HEIGHT 10'-0"

DIVING TANK

DESIGN WORKING
PRESSURE 422PS|
OR DEPTH OF 949
FEET IN SEA WATER
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The two pressure chambers at EDU each have an inner lock approximately
nine feet long, an outer lock four feet long, and a vertical section
with two tandem chambers totalling 20 feet in height. The smaller,
outer lock is used to pass in food and equipment--medical personnel
in an emergency--to the men in the inner lock and vertical chambers.
The vertical chambers, the lower of which can be partially filled with
water, are used for work activities and equipment tests.

In addition to the diver and equipment evaluation aspects of the chamber

dives, each prospective Navy Aquanaut was taught to operate a saturation
diving system similar to the one being used in SEAIAB III.

Specialized Training

Certain SEALAB IIT Aquanauts also received special training in prepara-
tion for specific tasgks in the experiment's ocean bottom program. For
example, Aquanaut photographers installed and maintained a special
camera-lights package at the SEALAB IIT test site as part of their
training. They practiced servicing and operating the equipment in the
actual environment they are now encountering in the ocean. Hospital
corpsmen learned to use special equipment for bio-medical analysis in
the SEAIAB III environment and to monitor the seafloor habitat's atmo-
sphere.

Additional training was provided to the Aquenauts et the DSSP Technical
Office in Sen Diego. This activity was the "homeport" end primery
training fecility for the U.S. Aquenauts. Prior to the start of the
SEATAB III experiment the men underwent intensive training at the
Technical Office including open-sea diving exercises, instruction in
the operation of SEALAB IIT equipment and speciel tools, and additionsal
practice in safety procedures.

Integration Testing

Groups of the Aquanauts travelled to the San Francisco Bay Naval Ship-
yard approximately six months before the experiment began to take part
in system integration testing. These tests made certaln that all of the
"pieces fit together"--the surface support ship, the diving system, sea-
floor habitat, Aquanaut equipment, etc. Each Aquanaut is responsible
for knowing his own equipment, such as the Mk VIII SCUBA, wet sult, and
equipment related to his bottom work, as well as the multitude of valves,
gauges, plugs, outlets, and indicators in the habitat and, to a lesser
extent, in the diving system.

About a month before the experiment began the surface support ship EILK
RIVER (ILX~501) and seafloor habitat were moved to the Long Beach Naval
Bhipyard for shallow water tests. There the hebitat was lowered to a
depth of about 45 feet and the entire SEALAB III complex was again con-
nected for integration tests. This was the "dress rehearsal" for
HEALAB III. At Long Beach, as at San Francisco, the Aquanauts received
nddditional on-the~job treining. Throughout this period the tests the
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Aquanaucs themselves ware wndergoing contirmal physical smmdnaticms
ot nearby naval hospitsls and ar the DSSF Technical Offices

i few days before the experiment commences, the surface sugpert ship,
hahieat, support craft, acmd Aguassurs ghift to the test site ofE

San Clemente Island. The Agoamsuta chem join che support ship person=
pel and support divers Basdling and lowering the habitat, rigging
umhilical cables bBetwsen the support ship and seafloor habicac, and
between the ghip and San Cléxsnze Islamd. These lastemiomts activicies
glve the Aguanauts a lapt-minuts leok at the status of varlious compa=
nents of the SEALAE TII complex, and imporcant part of their tralning-
ffrer the habitak is securely enplaced at a depth of scme B0 Eeet and
the varicus cahles, lines, &nd egoipment conmected, two Agusnautes of
che First sight-man Cesm descend to the ocesn Eloor and énter the
habirat. &Fter a final check of the habictac's equipment, they declars
the habitat teady for chelr fellow team mesbers. The Lrsining ecds as
that first Eesm énters the habicacy SEALAR 111 is undec way.
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A.
MAN-IN-THE-SEA PROGRAM

The Man-in-the-Sea phase of the U.S. Navy's Deep Submergence Systems
Project has the purpose of developing the technology and equipment
necessary to allow man to live and work in the ocean depths. This
capabllity is required if man is to explolt the enormous econocmic

wealth end military potential of the ocean, especially the continental
shelf areas. These shelves are generally considered the offshore regions
which slope down to between 600 and 1,000 feet, after which there is a
steep drop to considerably greater depths.

This underwater area is alien to man: sunlight and volce communications
penetrate only a few hundred feet; artificial lighting, if the equipment
can withstand the pressure, penetrates the murky darkness only a few
feet; the movement of man or vehicle can further reduce visibility by
stirring up bottom mud and sediment; the cold is numbing; and there is
abundent merine life known to be dangerous to man.

The U.S. Navy's program to penetrate this "Inner Space" began with lab-
oratory experiments using animals and then humen belngs, exposing them
to prolonged high-pressures and artificial atmospheres. From these lab-
oratory tests came the SEALAB experiments, whereln Navy personnel and
specially qualified civilians have lived in underwater habitats and
worked and explored in the surrounding water. These in sltu experiments,
backed up by extensive psychological end engineering studies, are now
approaching the point where the ability to work on the ocean floor for
extended periods of time will be an operational capability of the U.S.

Navy.

The problems facing this effort are formidable. Astronaut Edward White
became the first American to emerge in Outer Space when he left his
space capsule orblting more than 100 miles above the earth in June of
1965. Two months later the U.S. Navy's SEAIAB II experiment placed an
underwater habltat for free-~swimming Aquanauts at & depth of 205 feet.
Some of the Aquanauts mede & brief excursion dive to a depth of scme
300 feet-~less than one-tenth of a mile below the surface of the sea.

This comparison of the Astronaut in Outer Space and the Aquanaut in
Inner Space demonstrates the bizarre extremes of these programs and
man's severely limited ability to enter the mea although he has used
the sea for exploration, commerce, food, and war for more than 5,000
vears. This use, until now, has been limited essentially to the sur-
face of the sea and man has not ventured very far into the depths with-
out a protective vehicle to withstand the tremendous external pressure
encountered in the abyss.

Until recently, men's meximum working depth in the sea was considered
to be 380 feet for 30 minutes with "hard-hat" diving equipment. This
depth/time limitetion is based on the extreme cold and the accumulation
of dissolved gas in the body of a diver, proportional to the depth and
duration of his dive.
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Diving Physiology

Without proper decompression when returning from dgpths of *bhe_ocean,
the diver becomes subject to the painful snd scmetimes fatal disease
known as "bends." This disorder is caused by too sudden a change from
high pressure alr to ordinary surface pressure. Too rapid a change in
pressure will not allow the body to safely e:l.'l.ma.nete excess gases (such
ag nitrogen or helium) it has absorbed in the e_artlficlal atmosphere at
depth. The most common symptoms of deccmpresglon sickness are local
pains, and to a lesser extent, dizziness, fatigue, shortness of breath,
and paralysis. Death can result in severe cases.

Score of laborers working in tunnel construction and divers were kii.l_led
or maimed by the disease before the French physiologist Paul Ber1_; dis-
covered its causes in the 1870s and advocated gradual decompression or
"recompression.” This process provided for a gradual return to the sur-
face. The first recompression chamber--which simulated changes in air
pressure for treating victims of the "bends"--was installed to ald

laborers working on the first Hudson River Tube in New York City in 1893.

As men dived deeper with compressed air, they encountered great d;L:_t‘fl—
culties from these gases. Although oxygen is essential to human life,
high concentrations can have undesirable effects. Tt_: dix‘rers the danger
from breathing oxygen under pressure is oxygen intoxication, whfl.ch )
affects the brein. This intoxication can cause convulsions, which, in
turn, can lead to underwater accidents.

Nitrogen narcosis is as dangerous as oxygen pgisoning. Under pressure,
the nitrogen of compressed air becomes narcotic and lr}te:E'fergs with
normal mental functioning. The symptoms of this affliction include
loss of judgment, a false feeling of well-being, difficulty in perﬁ_:rm-
ing even minor tasks, and, at great depths, unconsciousness. The nitro-
gen of compressed alr beglns to have intoxicating effects at a depth of
about 100 feet.

Tn an effort to solve the problems involved with breathing compressed
sir in deep-sea diving, the U.S. Navy's Bureau of Cor_zstruction and
Repair, which was responsible for Navy diving operat.:l.ons,.and_ the U.S.
Bureau of Mines, which was seeking practical uses for helium, conducted
joint experiments with breathing helium-oxygen mixtures under pressure.
Animals were used in the early experiments and by 1927 the work had
progressed to the point where human subjects could be used.

The Navy's participation in this project was formally designated the
U.S. Navy Experimental Diving Unit (EDU) in 1927, and later moved to
permanent facilities at the Navy Yard in Washington, :D.C_. The EDU '
facility, with its adjacent Deep Sea Divers S(}hool, remains the world's
principal @iving research and training establishment.

The U.S. Navy continued experiments with he]ium-o:q_rgen gas mixtures for
deep-sea diving. In 1938, using a hellum-oxygen mix, two Navy divers
reached a simulated depth of 531 feet in one of the tanks at EDU.
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The experience gained in these dry-land experiments was put to opera=
tional use in May of 1939 when the U.S. submarine SQUALUS sank in

243 feet of water off the New England coast. Initial dives at the
disaster scene were made with compressed air, but most of the 640
dives employed helium-oxygen mixtures. There was not a single death
or serious injury suffered during this intensive deep-sea diving opera-
tion. The new technique was proven far superior to compressed-air
breathing.

On the basis of data obtained during the SQUALUS dives, the U.S. Navy
established 380 feet as the new limit with 30 minutes on the bottom.
Without complications, a dive of this depth/dura.tion requires more than
three hours decompression, an unfavorable ratio of working time to de-

compression of 1:6, This remains the U.S. Navy operational limit for
"hard-hat" diving.

Saturation Diving

This unfavorable ratio of decompression to bottom time has been over-
come with a technique known as "saturation diving." Saturation diving
postulates that the diver should be provided with a habitat on the sea
floor which is pressurized to the outside water pressure and provided
with a suitable breathing gas mixture. After about 24 hours of exposure
under pressure all tissues of the diver's body have a gas saturation
equivalent to the surrounding atmosphere and the diver is considered to
be "saturated." Once he has been saturated, the diver's requirements
for decompression are based on depth rather than duration of the dive.
Thus, a diver saturated to 300 feet requires the same decompression time
(approximately 2-1/2 days) whether his bottom time is one day or one
month.

In the saturated diving situation the diver lives in a chamber or habitat
that provides an exit directly to the surrounding ocean envirorment for
work and research. After several hours of useful work in the water he
returns to the safety and comfort of the underwater habitat. BSince there
is no appreciable difference between the pressure of the habitat and the
outside water, there is no requirement for decompression of a man enter-
ing the undersea chamber. Rather, decompression of the saturated diver
for his total time spent at depth is accomplished on a single phase when
he returns to the surface after days or weeks of useful work on the ocean
bottom.

Saturation diving could also be accomplished with the diver returning to
the surface in a pressurized "elevator" and living in a pressurized
chamber aboard ship. However, the Man-in-the-Sea concept, with the man
living on the ocean floor, provides: (1) independence from surface
support, (2) less transit time between chamber and work area, and (3)
direct observation of the ocean floor from the living chamber.

The capabilities which saturation diving provide for extended ocean=f{loor

operations will enable the Navy to undertake underwater salvage, con=
struction, search, survey, recovery, maintenance, and research tasks
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heretofore considered impossible for divers.

Project GENESIS

GENESTS was the code name given to the first studies of the effect of
saturation diving on man. This project was initiated by Commander
George F. Bond,* Medical Corps, USN, in 1957, while he was Assistant
Officer-in-Charge of the Naval Medical Reaearch Laboratory at New
London, Connecticut.

Dr. Bond had become concerned with the prospect of an eventual world
shortage of animal protein while in privete medical practice in North
Carolina. His concern led him to studies of the nutritional and
economic potential of the ocean, an interest which continued after he
entered the Navy in 1953 and specialized in submarine medicine.

At the Naval Medic1l Research Laboratory, Dr. Bond's mein work was con-

cerned with submarine escape. This in itself required detailed studies

of underwater breathing gases and led him to preliminary work in diving

time limitations and advanced breathing gas mixtures. Dr. Bond reasoned
that if men were to exploit the underwater wealth of the ocean he would

have to enter the underwater world and remsin there to explore, observe,
build, and harvest.

Project GENESIS began during 1957 on a "spare time" basis. GENESIS was
selected as the name for the experiments because through them an impor-
tant step would be taken toward atbaining the "dominion over the gea"
promised in the first book of the Bible.

The first phases of Genesis concerned the reactions of laboratory animals
to prolonged exposure to high pressure and to various breathing gases.
These Fhase A and Phase B experiments tock several months during 1957-
1958, and involved white rats, gulnea pigs, squirrel monkeys, and goats.
During the first serles of tests the animals breathed a mixture of
helium and oxygen at one atmosphere to seven atmospheres of pressure--
the equivalent of a depth of about 200 feet--for two weeks. The latter
tests established that although the test animals could not survive a
high pressure of normal air for more than 35 hours s they could tolerate
an equivalent exposure to high pressure while breathing a helium-oxygen
mixture. The animals lived under these conditions for twe weeks without
showing any signs of deterioration.

During late 1958 these preliminary studies into saturation diving at-
tracted two other naval officers to the project, Commander Walter F.

Mazzone, Medical Service Corps, USN, and Commander Robert D. Workman,
Medical Corps, USNH.*

#ALL three officers since promoted to Ceptain

Commander Mazzone reported to the Medical Research Laboratory as Train-
ing Officer with the collateral duty of Project Officer for GENESIS.
Although a veferan submariner, he had no previous diving experience and
for his new billet, attended the Deep Sea Diving School in Washington,
D.C., for instruction in diving. (He was probably the first Navy
medical administrative officer to undergo such training.) Commander
Workman, a submeriner and diver, reported to the Medical Research
Laboratory in August 1959 as Assistant Officer-in-Charge.

Studies into saturation diving continued on a "part time" basis. In an
effort to obtain the backing for a formal saturation diving program,
Dr. Bond submitted "A Proposal for Underwater Research" in which he
declared that "new knowledge of inert gas use, and the physiological
effects of these gases on man, offers opportunity for development of
ecological systems which would permit man, as a free agent, to live and
perform useful work to depths of 600 feet, and for periods in excess of
30 days."

After describing the animal experiments, the paper "suggested and re-
quested that the human experimentel phase of this...project be approved.'
And,

Upon completion of the necessary human experimental work, it
is believed that operational use of this established human
capability might best be effected through development of both
mobile and fixed underwater habitations from which scientists,
engineers, and military persomnel could be routinely deployed
in performance of extended underwater tasks, to & depth of
600 feet.

The paper then went on to describe how existing submarines could be
modified to provide an underwater, mobile base for divers and how fixed
stations could be established.

The possible uses for a technology developed by these SEALABs would be
almost unlimited. Major flelds of interest would include marine biology
(as the first step toward underwater "farming"), oceanography, deep sea
salvage, underwater comstruction, oll and natural gas exploitation,
development of a radiation-free laboratory, and numerous military areas.

The proposed extension of GENESIS to human subjects was not approved.

However, a short time later the Navy's interest in manned space flight
called attention to the possible use of a helium-oxygen environment for
spacecraft. Additional data on human reactions in a helium-oxygen
breathing gas were desired and an extension of GENESIS to provide this
data was proposed an approved. Project GENESIS thus became a formal
Nevy program and work continued at flank speed.

Fhase C of GENESIS was the first test involving human beings. Two sub-
marine medical officers, Lieutenants John C. Bull, Jr. and Albert P.
Figher, Jr., and a veteran Navy diver, Chief Quartermaster Robert A.



Barth (now Warrant Officer) were exposed to a helium-oxygen breathing
gag ot one atmosphere of pressure for six days late in 1962. The atmo-
gsphere consisted essentially of 7% helium and 21% oxygen. Throughout
the test period the men were under observation and they were checked
continuously for visual acuity, color perception, auditory abilities,
voice, and psychomotor phenomena. A complete battery of physiologlcal
tests were performed daily.

The ability of the men to talk intelligibly to each other in the helium-
oxygen atmosphere was impaired. As had long been recognized, the breath-
ing of helium changes the sound of a person's volce, raising its timbre
and creating what is called the "Donald Duck" effect. The subjects in
Phase C had difficulty understanding each other's speech during the

first two days, but by the fourth day they were able to adapt sufficient-
ly for their colleagues to understend them.

The Phase D experiments of GENESIS were conducted in April of 1963 at

‘the U.S. Navy Experimentel Diving Unit (EDU) in Washington, D.C. This
time the subjects were three pe- ty officers from New London, Barth
(again), Chief Hospital Corpsmen Sanders W. Manning and Reymond R. Lavoie.
These men lived in a two-section pressure chamber, breathing a helium-
oxygen atmosphere of 6% oxygen, 62% helium, and 32% nitrogen for six
days.

The chamber at EDU consisted of a "dry" compartment 12 feet long and

6 feet high. This room was linked by a passageway to a cylindrical
"wet" room, 10 feet in diameter, and 18 feet deep, and partially filled
with water. Periodically the men entered the wet room to swim under-
water and do special energy-consuming work. The entire EDU chamber

was pressurized to three atmospheres, the equivalent of a depth of
about 100 feet. The chamber was equipped with a stove and refrigerator,
fans to keep the air circulating at a comfortable temperature, and a
toilet. Books, magazines, and gemes were provided to help the men
through the six-day stint.

The Phase E test was conducted in August-September 1963 at the Climate-
Altitude Chamber at New London. This cylindrical chamber, nine feet
long and about seven feet in diameter, can simulate pressures ranging
from a depth of 250 feet to an altitude of 200,000 feet, with controlled
temperatures, humidity, sound levels, and light levels.

In this phese of GENESIS, three men--Dr. Bull, Barth, and Manning--lived
at a pressure equal to an ocean depth of 200 feet for 12 days. During
this experiment the oxygen content of the test atmosphere was reduced
to 3.5% (compared to 21% at sea level) with 79.5% helium and 16% nitro-
gen.

Once agein the test subjects were carefully watched and their condition
and reactions were monitored. As in all of the GENESIS tests involving
humen beings, a medical officer and chamber operators were in continued
attendance.
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After 11 days in the chamber, at a simulated depth of 200 feet, there
was & 27-hour decompression period during which the pressure in the
chamber was gradually reduced to the one-atmosphere pressure of the
gurface., At the end of 12 days the chamber's hatch swung open, and the
human "guinea pigs" emerged. They had suffered no ill effects from
their prolonged "submergence" and had even gained weight.

The successful Phase E tests completed the laboratory phase of the U.S.
Navy's Man-in-the-Sea Program.

SEATAB T

The Navy's first underwater experiment was SEATAB I, conducted from
July 20 to July 31, 1964, at a depth of 193 feet.

Putting man into the sea is coamplicated. Instead of small lab facili-
ties, an underwater experiment requires support divers, a shore base,
surface craft, seafloor habitat, diving equipment, etec.

Initial plans for SEATLAB I called for four Aquanauts to live on the
seafloor at a depth of 200 feet. The Aquanauts--a term which came into
being during GENESIS to designate saturation divers who live in the
sea~+were Chief Quartermaster Barth and Senior Chief Hospital Corpsmen
Manning, veterans of the GENESIS tests and experienced Navy divers;
Gunner's Mate First Class Lester E. Anderson, and Lieutenant Robert E.
Thompson, Medical Corps, USHN.

The site selected was 26 miles off Bermuda in water 193 feet deep, on a
portion of the Plantagenet Bank. Adjacent to the Navy's Argus Island
(a man-made structure built for sonar research), the site was in warm
clear water, and relatively free of storms.

The SEALAB I habitat was constructed from two floats, welded together

to form a cigar-shaped chamber 40 feet long and 10 feet in diameter.

Two 1l2-inch portholes were installed on each side of the chamber.

Access to the sea was through two manholes in the bottom of the chamber.
Wo intermediate locks were required because the pressure inside the
habitat was the seme as that of the surrounding water. End sections of
the habitat were fitted to hold water ballast, breathing gas for emer-
gency use, and electrical equipment. Twenty-four feet of "living space"
in the center of the habitat was stuffed with bunks, lockers, lab equip-
ment, environment controls, refrigerator, hot plate, oven, food locker,
shower, tollet, air conditioning egquipment, storage space for SCUBA

gear, and, of course, the Aquanauts. An umbilical cable carrying elec-
tricity, compressed alr and helium for breathing, fresh water, an air-
sampling line, and lines for a telephone, electro-writer, and two-channel
TV monitoring system would connect the habitat and the support ship.

The initial charge of the atmosphere for SEALAB I (80% helium, 16% nitro-
gen, and 4% oxygen) was pumped into the habitat through the umbilical.
Replenishment was accomplished through the stored gas supply.
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gurface support for the experiment was provided by the YFNB-12, a large
covered lighter. This craft is 260 feet long, 4O feet wide, and capable
of lifting large objects. It was fitted with accommodations for a crew
of 32 plus 30 scientific persomnel or technicians. Also provided was a
Submersible Decompression Chamber (SDC) which the Aquanauts used as an
underwater elevator. Pressurized to the equivalent of 200 feet, the SDC
was also a safety escape chamber and decompression device.

During the experiment the Aquanauts could live in the artifical atmos-
phere of the habitat without any special breathing apparatus. While
outside working or exploring in the open water, they would wear the

The SEALAB I habitat being prepared.

Navy's standard Mk VI semi-closed circult breathing apparatus with their
breathing gas carried in back tenks. An alternate system was the HOOKAH
ARAWAK which provided breathing gas from the habitat through an umbili=
cal cable to the diver. This latter mode gave the diver an unlimited
supply of breathing gas but restricted him to a 100-foot radius from the
habitat. The Mk VI breathing device provided a TO-minute gas supply.

Preliminary testing of the SEALAB I habitat was conducted at the Navy
Mine Defense Laboratory, Panama City, Florida, and in the adjacent Gulf
of Mexico. Practice lowerings abd testing of all umbilicals and sub-
systems were also accomplished prior to the actual seafloor experiment.

On July 18, 1964, the habitat arrived off Argus Island and was attached
to the large crane on the tower. Divers removed the habitat floats and
it was lowered to a depth of 62 feet, below the rough air-sea interface,
to ride out the night. The next morning the vrane began lowering the
habitat into the sea while a gas mixture of helium and oxyger was pumped
into the chamber to prevent flooding through its open bottom hatches. At
1:30 p.m., the habitat settled level on the ocean floor at a depth of
193 feet.

The following morning support SCUBA divers went down to the ocean floor
to complete mooring and anchoring the hebitat. Dr. Bond and Captain

Surface support divers help rig the SEALAB I habitat,
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Mazzone entered the SDC and were lowered to a depth of 160 feet. They
gwam to the habitat for a final inspection and returned to the surface.
Next, the four Aquanauts entered the SDC and were lowered into the sea.

At 5130 p.n. on July 20, they swam into the habitat, formally beginning
the SEALAB I experiment.

The following morning the Aquanauts checked out communications and
controls and undertook other housekeeping chores. They then donned their
SCUBA gear and made their first trip into the undersea world outside of
the SEAIAB habitat. They swam about the immediate area, observing the
physical features and marine life of the ocean bottom and made brief
sorties around the base of the Argus Island tower. Underwater visibil-
ity was good. When looking up, the Aquanauts could see clearly the
hull of the support barge on the ocean surface, almost 200 feet above
them. Horizontally their view extended about 150 feet at mid-day.

The men quickly became accustomed to their new home and to the other
creatures of the ocean. There was a large emount of marine life in the
area which occasionally "stampeded" with the appearance of sharks.
Diving the experiment the Aquanauts tested a shark-attraction system,
but it failed to attract any sharks. Other projects underteken by the
Aquanauts included placing ultrasonic beacons on the ocean floor, in-
stalling current meters, and rigging lights for night photography. It
was during a photographic mission that Aquanaut Manning almost lost his
life. The accident occurred during the visit to SEALAB I by STAR I, an
experimental one-man submersible. The procedure was testing the ability
of the Aguanauts to observe the craft's operations and to assist it in
landing on a simulated submerine hatch. Manning's job was to help
photograph the event. He had teken about 15 feet of movie film on a 50-
foot roll when he suddenly began feeling lightheaded. Realizing that
his SCUBA was not functioning properly, he swam back to the habitat.
Apparently his gas supply had been cut off, causing him to breath his
own exhalation, Just as he started to climb up the entranceway to the
hebitet he lost consciousness. Anderson, on watch in the habitat, heard
Manning's SCUBA tenks strike the structure as he fell unconscious. He
investigated and snagged Manning's limp body as it started to drift
away. Bringing Menning intc the habitat, Anderson had him breathing
normelly within a minute or two. Dr. Thompson returned and examined
Menning. Blood vessels in the Aquanaut's eyes had ruptured, turning the
white portion red and then black. Kept under close observation, Manning
showed no other injuries from his near-fatal accident. It was decided
to leave him below as an sctive Agquanaut. The experiment continued.

During SEALAB I a small pressure chamber was used to deliver newspapers,
megazines, food, and other items to the Aquanauts. It was also used to
transfer various specimens to the surface for physiological testing.

Other than an initial slowing in pace of their activity, the Aquanauts
displayed no physical or psychological abnormalities. They seemed to
feel a sense of independence from the support vessel, and carried out
their tasks as willingly, if slower, as they would have on the surface.
Man could live on the ocean floor!

BEFRREEREEREES

On July 31, the eleventh day of SEALAB I, the decision was made to
Lerminate the experiment., The hurricane season had arrived and a trop-
ical disturbance was reported FOO miles to the south. In the calm sea,
193 feet below the surface, the Aquanauts went about the chores required
Lo prepare the habitat for return to the surface.

Plans called for the Aquanauts to ride the habitat to the surface, with
the habitat serving as their decompression chamber. The crane on Argus
Island began the long ascent-lift of the SEAIAB I habitat. As the
habitat nesred the surface rough seas began affecting the chamber, 1ift-
ing it until the crane cables went slack, and then dropping it--whipping
the cables to singing tenseness, and putting great strain on the crane.

As a safety precaution, at 7:32 a.m. on July 31, the four Agquanauts left
the habitat at the depth of 81 feet and swam into the SDC. While in the
SDC they would have to remain in a vertical position, immobile, cold,
and without surface supervision. Finally, at 2:40 p.m. the SDC was
raised to the cargo deck of Argus Island, placed in a horizontal
position, and the decompression period of 56 hours was completed.

At 8:35 on the morning of August 1 the four Aquanauts stepped out of the
SDC apnd into the sunshine. After press briefings, they boarded a heli-
copter and were flown to the U.S. Air Force hospital at Bermuda for
medical tests and special debriefings. All tests indicated that the men
were in good health. Thelr habitat was raised to the surfaced, buoyed,
and eventually returned to the Navy Mine Defense Laboratory for use in
subsequent Man-in-the-Sea work.

Analysis of the information gathered during the experiment showed some
major problem areas: better engineering was needed in lowering and rais-
ing the habitat; humidity inside the habitat had been too high; the
helium atmosphere had greatly impeded speech; better umbilical reliabil-
ity was required; more effective communications were needed; certain
equipment failed to function preoperly in a helium-oxygen environment;
and some technique had to be found to reduce the amount of equipment
the swimmer had to wear in the water, and don, take off, and store in
the habitat.

Despite these problems, SEAIAB I was & major success. Never before had
men worked and lived in the sea at so great a depth for so long. Al-
though cut short by the impending hurricane, the experiment amassed a
large smount of physiclogical data from instruments and personal
experiences.

But to state a record and accomplishments are but to state a challenge
for a more amitious experiment in underwater livings



SEALAB IT

Within five months of the completion of SEAIAB I the Navy established
the framework for a second underwater experiment in saturation diving=-
SEALAB IT,

The SEAIAB IT experiment consisted of three 10-man teams living and
working at a depth of 205 feet from August 28 to October 1k, 1965, with
each team spending 15 days at that depth. An increase in depth was not
an objective of SEALAB IT. More important was the selection of a dark,
cold site, better Physiological monitoring, and greater numbers of men
working on the bottom. The site selected was on a ledge of the Scripps
Marine Canyon near La Jolla ,» California,

Initial plans called for two teams of ten men with each team spending
two weeks on the bottom for a. 28-day experiment. However, as the pro-'
gram expanded, plans were changed to provide three 10-man teams. Two
men would each be on two teams for a total of 28 men taking part in a
45-day experiment. The number of Aquanauts and the length of SEAIAB II
were increased to handle additional scientific experiments,

The two Aquanauts who spent 30 days at depth were Commander M. Scott
Carpenter, USN, on leave of absence from the National Aeronautics and
Space Administration as team leader for the first two teams, and Lieu-
tenant Robert E, Sonnenburg, Medical Corps, USNR, a physician who was on
both the first and third teams. Master Chief Torpedoman's Mate Robert
C. Sheats, USN, one of the Navy's master divers, was leader of the third
team,

of SEATAB I, for these men were among the most experienced divers in the
Navy. Chief Quartermaster Robert A. Barth, who had taken part in the
GENESIS and SEALAB T experiments, and ten civiliang from Navy activities
and the Scripps Institute of Oceanography completed the 1igt of 28
Aquanauts in SEATAB IT.

Aquanaut training officially began at the Navy Mine Defense Laboratory
in Paname City, Florida, on April 1, 1965, nearly six months before the
experiment, Classroom work included diving Physiology and Physics,
detailed study of the Mk VT breathing apparatus » underwater communica-
tions, ‘Photography, training with swimmer propulsion units, etc. After
three months at Panama Clty, the Aquanauts moved +to the Naval Base at
Long Beach, California, for check-out and comnissioning of their new
underwater habitat.

The new SEALAB structure was a built-for—’che-purpose habltat, incorpor=-
ating many of the lessons from SEATAB I. It wasg 57 feet long and 12
feet in diameter, with "capped" ends and & small "conning tower" which
made 1t resemble a railroad tenk car without wheels., It was divided
into four areas: The entry area contained the access hatch in the deck,
two shower stalls, and swim gear stowage. The leboratory area included
comnunications equipment, test gear, gas monitoring devices, and work
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aume i i -~the living and eating
alley came next, with the final area : ;
:g:gzl-cggzﬁningyﬁve doublé-level bunks, lockers, a?drati:lzﬁgnzi‘zie
5 ’ 2 4%e SPar
large portholes provided maximum viewing ar ;
Ei-ezgrslervegthzir surroundings and fellow Aquanauts in the water.

The habitat's floor was made of cement (for Eaﬂhazzzazizgc?jzz;nga z:‘;)les
i in the cement. Other ballast for t e ha 1 a :
;m?j:::dtzgks :('a.n the overhead and a free-flooding "conning toweréditiTg;s
E the habitat for SEATAB IT. The final touches included tl:le :a.ll ol
Z;sa protective anti-shark cage near the entrance hatch and ins 8

of external stowage racks for 2L gas bottles.

1ati the problems caused by the lack of an ad.eq_u?,te surface
25?;2;?:;2% in SEALAB I, plus the desire to prow.r.\.de an }mprgveq.lsy‘s'tzm_
to decompress the divers, a staging vessel used in Polaris mlSSltzaJJP_ 9]
up" tests was obtained for use in SEALAB II. This vessel W:: ;c e Zrt
two YC barges, each 110-feet long and 34-feet wide, spaced 4 eeEXigt_
and connected by a covered structure to form a.Urshaped vezsea.e S,
ing facilities in the craft included galley, dining ) and s og %on ga:pac ;
electric power generators; winches; air comp?esgors, and a 5 -1o b,
ity crane. For SEAIAB II a portion of ’_che missile bay was enc dsfox- Sl
provide a diver ready room and the rema:'l.nder of the bay was use xe
stallation of a ten-man Deck Decompression Chamber (DDC).. This Sy
would enable a ten-men team to be brought to the"surf?;ce in a pr;ls)c i
ed Personnel Transfer Capsule (PTC) which would "mate" with tge oo
the continuous decompression aboard the surface support vessel. o
vans were also lnstalled on the support vessel_to serve as & gor‘x;;r-xizs
center. Additional communicetion gear, moor line tensioning h: e az,'d
breathing gas storage, and other special equipment were broug .

Berkich of the
Thus refitted, the craft was rensmed BERKONE fc_:r Joe
Naval Underse;, Warfare Center at Pasadena, Californie, which operated
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the Navy's underwater test facilities off California, and for Captain
Walber Mazzone, the SEALAB IT physiological Control Officer.

Connecting the BERKONE and. SEATAB II habitat would be a PIC "elevator";
o progourized dumbwaiter to transfer food, mail, and equipment; and an
umbdlical cable. While on the bottom the habitat would be provided with
electrical power and water through iines from the Scripps Institution
pler; the umbilical ceble from the support ship would provide breathing
pag, communications, and instrumentation lines. The shipboard umbilical
would also be a secondary source of electrical power.

The distence from the Naval Shipyard at Long Beach to the SEALAB IT site
off La Jolla was 92 miles. The habitat was taken in tow at a speed of
almost three knots by the Navy salvage ship GEAR and arrived at the site
on August 21, The habitat's gas lines were connected to the support
barge BERKONE and, on August 26, the habitat submerged beneath the
waters off La Jolla. The habitat was held at a depth of 60 feet for an
inspection. Some .of the sealed ports were developing gas leaks as pres-
sure was being build up inside the habitat. To minimize the gas loss,
the habitat was rapidly lowered to the bottom. Upon arrival on the
bottom, the structure had a list to port of six degrees and a trim to
the stern of six degrees. This position led to the habitat being dubbed
the "Tiltin' Hilton" by Aquanauts.

On the morning of August 28, 1965, the Aquanauts of the first team don-
ned their SCUBA gear and plunged over the side of the BERKONE to swim
down to their ocean floor abode. Inside the habitat the Aquanauts set
up house and established communications with the BERKONE. Equipment
which had been lashed down for the tow and submerging of the habitat
was set up and tested. Then a radio link was established with the
GEMINI space capsule on its orbit of the earth. .Aquanaut Scott
Carpenter, at .205-feet under the sea, spoke to Astronaut Gordon Cooper,
whose space capsule was circling the earth at altitudes from 106 to
217 miles.

Once the seafloor chamber was reasonably habitable the Aquanauts devoted
their main efforts to the scientific programs and equipment evaluation.
This included erection of a strength test platform and tests of torque
wrenches, a current meter, underwater weather station and sound range,
visual acuity range, target array, water clarity meter, fish cages,
homing beacons, external TV cameras, bioluminescence meter, photo and
diving lights, bathythermograph, and other specialized equipment. Daily
physiological examinations of the Aguanauts were conducted. Samples of
their breath, blood, urine and saliva were sent to the surface in a
pressurized dumbwaiter each day for detailed study.

In addition, the daily "housekeeping" chores performed by the Aquanauts
included repairing diving lights, adapting equipment to the list and
trim of the habitat, replacing leaky valves, cooking, cleaning up, re-
pairing pumps and gauges, and maintaining SCUBA equipment. Before and
after each dive, strength and manual dexterity tests were performed in
the water. Each evening there were daily activity and mood check lists,
and occasionally "brain teasers" and arithmetic tests to determine
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possible effect of the high pressure, helium-oxygen atmosphere on high-
er thought processes.

Excursions into the water outside of the habitat were made with Mk VI
SCUBA equipment, with the Aquanauts breathing a helium-oxygen mix

carried in back-tanks or provided through an umbilical to the habitat
(an improved HOOKAH-ARAWAK system). Initially the HOOKAH-ARAWAK rigs
were used as a secondary or backup system to the Mk VI, but more and
more emphasis was placed on the hose system as the experiment progres

Aquenaut Berry Cannon repeirs helium unscrambler,

The gas mixture breathed by the Aquanauts in SEATAB IT consisted of TT%
to 79% helium, 18% nitrogen, and 3% to 5% oxygen. ILithium hydroxide
was used to remove carbon dioxide from the air and charcoal was used to
remove odors.

On the 16th day of the operation, September 12, nine members of Team 1
were brought to the surface in the Personnel Transfer Capsule. The PIC
was holsted aboard the BERKONE and mated directly to the Deck Decompres-
sion Chamber, allowing the Aquanauts to enter the DDC without being
exposed to surface atmosphere. Nine other Aquensuts descended into the
depths to join Scott Carpenter in the habitat, the Aquanaut/Astronaut
having remained on the bottom to serve also as leader of Team 2.

During this exchange of personnel Carpenter was stung on the finger by

a scorpion fish. The creature's venom caused Carpenter's arm to swell
to several times its normal size and provided a real test of the effects
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of drugs in a pressurized, helium-oxygen atmosphere. Recovery was com-
plete within 24 hours.

The second team of Aquanauts conducted tests with "Tuffy," a porpoise
trained to respond to sound signals, to determine whether such an animal
could be useful to men in the sea. Initially Tuffy did not respond as
expected, probably because of his new surroundings and the noise from
the surface support ship. However, he was soon giving excellent per-
formances, making several dives from the surface to 205 feet, delivering
mail, tools, and messages. In another test, Tuffy carried a guideline
from the habitat to an Aquanaut who was signalling that he was in need
of assistance. On his longest dive the air-breathing porpoise stayed
below for 4 minutes.

Team 2 also conducted tests of electrically-heated wet suits, powered
by batteries (worn by the Aquanauts in lieu of wieghted belts) or by an
umbilical from the habitat. The suits generally extended the Aquanauts'
endurance from one hour to about two hours in the S500F water. However,
the suits were not totally successful.

While Team 3 was on the bottom, a radio link was established with the
CONSHELF III experiment of Frenchman Jacques-Yves Cousteau, which was
being conducted with four men at the depth of 328 feet off Nice, France,
using saturation diving techniques. U.S. Aquanauts Robert Sheats and
Richard Grigg talked with the CONSHEIF Oceanauts Cousteau and Andre
Laban. This SEALAB-to-CONSHELF conversation, carried on halfway around
the world, presages a time when scientists in seafloor laboratories
would compare data and exchange information as they conduct related
experiments in the ocean depths.

Finally, the Aquanauts in Team 3 prepared the habitat for return to the
surface. On October 10, the last of the Aquanauts came to the surface
in the PTC and began decompression. On October 12, the members of
Team 3 emerged from the BERKONE's DDC into the earth's atmosphere. Two
days later the habitat was raised from the ocean floor and prepared for
towing to Long Beach. SEAIAB III was complete

Upon return to the surface, each team of Aquanauts required 31 to 35
hours of decompression. Scott Carpenter's 30-day stint required no
additional "desaturation." One diver did develop a case of the bends
and remained in the decompression chamber for an additional 12 hours.
Exhaustive tests of the Aquanauts revealed no immediate, discernible
psychological or physical ill effects after the experiment. Changes
that were apparent in measured physiological functions were of a mild,
transitory nature and returned to pre-dive levels immediately after

the experiment. Measurements of work performence revealed some decrease
in exertive strength, manual dexterity, and two-hand coordination while
in the seafloor environment. But there was no change between pre-dive
mental tests and those conducted during the experiment.

SEAIAB II was & severe challange to the individual Aquanauts. The water
was cold and visibility was poor; the work schedule, requiring long
hours of preparation, was often interrupted, delayed or revised;
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The SEAIAB II support vessel BERKONE (top) with
habitat on surface at far right; second photo shows
Personnel Transfer Capsule being mated with Deck
Decompression Chamber in BERKONE.



communications were difficult because of the helium-speech distortion;
gleep was difficult because of the work schedule. Life in general was
made more difficult due to the high humidity inside the habitat.

Meeting and accepting these challenges only added to the overall success
of the SEAIAB II experiment. The 28 Navy men and civilians spent more
than 450 man-days on the ocean bottom. Not only did these Aquanauts
live underwater, but they conducted a multitude of physiological experi-
ments and underwater work tasks in salvage, oceanography, geology and
congtruction. More than 400 man-hours of useful work were conducted
outside of the habitat. The experiment proved that:

e Reasonably large groups of men were able to live from 15 to 30 days
at a depth of 205 feet, have a degree of autonomy, accomplish useful
work, be safely decompressed, and show no adverse physical or
psychological effects.

e Excursion or "bounce" dives to three atmospheres below habitat
living depths were successful.

e There was a significant degree of diver adaptation to cold water.

e Adequate protection against cold water was obtained for extended
periods of time by the use of heated suits. (Swimmers without
supplemental heated sults were limited to less than one hour of
useful work in waters L47°F to SUCF.)

e Improved tools and techniques for the ocean environment showed
promise for the accomplishment of salvage tasks and other undersea
work.

e Porpoises can be extremely useful to Man-in-the-Sea operations to
depths of 250 feet, and even deeper with training.

e Ocean floor living offers a new and important methodology to
scientific, biological aml geological investigations of the ocean
bottom.

e A great amount of effort went into SEALAB II, involving naval
activities, scientific institutions, commercial organizations, and
most important, individuals. The reaction of the participants to
SEAIAB II can best be summed up in the words of one of the Aquanauts:

That was the hardest I have ever worked in my life.

And it is the busiest I have ever been. I would go
back right now. I didn't want to come up.
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Aquanaut Robert Sheats explores the Scripps Canyon at
a depth of 300 feet during the SEATAB II experiment.
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SEALAB 1 AQUANAUTS

Robert E. Thompson, Lieutenant, MC, USN

Lester E. Anderson, Gunner's Mate First Class, USN
Robert A. Barth, Chief Quartermaster, USN

Sanders W. Manning, Chief Hospital Corpsman, USN

SEALAB II AQUANAUTS

Team 1

M. Scott Carpenter, Commander, USN (also Team 2)

Robert E. Sonnenburg, Lieutenant, MC, USHNR (also Team 3)

Berry L. Camnon (Navy Mine Defense Laboratory)

Thomas A. Clarke (Scripps Institute of Oceanography)
Billie L. Coffmen, Torpedomen's Mate First Class, USN
Wilbur H. Eaton, Gumner's Mate First Class, USN
Frederick J. Johler, Chief Engineman, USN

Earl "A" Murray (Scripps Institute of Oceanography)
Cyril J. Tuckfield, Chief Enginemen, USN

Jay D. Skidmore, Chief Photographer's Mate, USN

Team 2

Robert A. Barth, Chief Quartermaster, USN

Howard L. Buckner, Chief Steelworker, USN

Kenneth J. Conda, Torpedoman's Mate First Class, UsSN
(teorge B. Dowling (Wavy Mine Defense Leboratory)
Arthur 0. Flechsig (Scripps Institute of Oceanography)
John F. Reaves, Photographer's Mate First Class, USN
William H. Tolbert (Navy Mine Defense Laboratory)
Glen L. Iley, Chief Hospital Corpsman, USN

Wallace T. Jenkins (Navy Mine Defense Laboratory)

Team 3

Robert C. Sheats, Master Chief Torpedoman's Mate, USN
William J. Bunton (Navy Electronics Laboratory)
Charles M. Coggeshall, Chief Gunner's Mate, USN
Richard Grigg (Scripps Institute of Oceanography)
John J. Lyons, Engineman First Class, USN

Willism D, Meeks, Boatswain's Mate First Class, USN
Lavern R. Meisky, Chief Shipfitter, USN

John M. Wells (Scripps Institute of Oceanography)
Paul A. Wells, Chief Mineman, USN
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THE FUTURE OF MAN-IN-THE-SEA

The Nevy's operational requirements to provide a capability for ex-
tended swimmer operations at continental-shelf depths have led to the
current goal of 850 feet for an operational saturation diving system.
Studies are now being conducted to determine advanced goals and missions
for the Navy's Man-in-the-Sea Program.

Technologies and equipment will undoubtedly be developed to enable man
to perform useful work at greater depths unless (1) definite and un-
surmountable physiological or behavioral phenomena limit the Aquenaut's
ability to go deeper, or (2) there is a clear prediction of persistently
unfavorable cost effectiveness in comparison with the other concepts for
accomplishing required missions at advanced depths.

Ultimately, hardware belng developed in the Man-in-the-Sea program will
produce operational seafloor habitats which are totally independent of
surface support once placed on the ocean bottom. This cepability will
provide for all-weather, even under-ice, operations on the ocean floor.
There will also be "semi-mobile" habitats--crawler or submarine-like
vehicles--which will enable Aquenauts to range over a relatively wide
area of the ocean floor, to pass through a hatch into the embient water,
perform useful work, and return to the habitat without decompression.
During the mobile habitat's return to surface atmosphere or its base
the entire crew would be decompressed.

The possible applications of an extended-duration Man-in-the-Sea capa-
bility tests our imagination. Beyond the large number of military
missions which are apparent are the national-interest projects which,
because of the Navy's capebilities in saturation diving, will certainly
lead to various combinations of Navy, sclentific, and industrial organi-
zations becoming engaged in extensive seafloor operations.

It appears certain that by 1970 men will have developed the technology
necessary to work at a depth of 1,000 feet. Although most of the
world's protein resources, orgenic and mineral riches of the oceans,
are to be found on the continental shelf, it is unlikely that man will
be content to stop if he can develop the capability of diving below
the 30-atmosphere level.

Below 1,500 feet helium can probably no longer be used as the lnert gas
in the Aquanaut's breathing mix since it too becomes narcotic at this
depth. The only other inert gas which could then be used is hydrogen,
since this gas is theoretically less mnarcotic than any known inert gas.
Ironically, a hydrogen-oxygen breathing gas was used in experimental
dives to 14 atmospheres some two decades ago by the Swedish engineer
Zetterstrom but with fatal results, due to tender error. If such a
breathing gas can be developed for practical use the physical properties
of hydrogen might also lead to reduced decompression time for satura-
tion diving. (There would be no danger of explosion from the hydrogen
in such a breathing gas because of the extremely low oxygen content.)

B-1



Col
SUSTAINED UNDERWATER LIVING EXPERIMENTS

Beyond these depths some contend that it is possible, although not
necegsarily probable, that men may dive freely to 10,000 feet and deep-
er for brief periods. Man swimming at these depths would breathe an
oxygenerated liguid, which would be pumped directly into his windplpe

and lungs. Although the practicality of man walking the abyssal plains o
is o matter for discussion, man's traditional drive to discover and % g
explore new worlds will unquestionably teke him farther and farther a2 12}
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(12 days each team)

Thus, a total of 28 men participated in the experiment

Island, Calif.

*Tyo of these Oceanauts descended to 85 ft for seven days.
separated by 15 days.

*¥One Aquanaut remained at depth for 30 consecutive days and one for two 15-day periods

SEAIAB III
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DEEP SUBMERGENCE SYSTEMS PROJECT

The U.8. Navy's Man-in-the-Sea program is but one phase of an intensive
Navy effort to develop the techniques and equipment to operate in -the
deep depths of the oceans. Although maen has used the oceans for more
then 5,000 years for food, for exploration, for commerce, for war, and,
especially during the past few years, for recreation, his endeavors
have been limited to the near-surface of the oceans, to the epidermis
of the seas.

Man fishes from surface ships with nets and lines; he raises "sea
food"--and comparatively little--in sheltered, shallow, coastal waters.
Even his underwater ships, the so-called "submarines" are limited to the
near surface with a depth capability measured in hundreds of feet in an
ocesn which has & maximum depth of some 36,000 feet.

These limitations became painfully obvious when the nuclear-powered sub-
marine THRESHER was lost at sea in April 1963. Although the THRESHER
was lost in 8,L00 feet of water, there was no means of rescuing sur-
vivors even had she come to rest at her "collepse depth," the maximum
depth her hull should have remained intact. A surface ship had been in
contact with the THRESHER when she was lost, but it still took more
than a year to pin-point the location of the submarine's wreckage and
recover a single plece of piping.

Soon after the THRESHER was lost the Navy established a Deep Submergence
Systems Review Group to analyze naval capabilitles in the ocean environ-
ment and to recommend chenges in Navy operational capabilities. This
Review Group generally known by the name of its chairman, Rear Admiral
E. C. Stephan, USN (Ret.), former Oceanographer of the Navy, categorized
the subjects included under deep submergence capabilities into four
areas:

1. Recovery of surviving personnel from disabled submarines

2. Investigation of the ocean bottom and recovery of smell objects
3. Recovery of large objects

L. Man-in-the-Sea: ensbling man to live and work on the ocean floor

In recovering submarine survivors the Review Group noted. that the Navy
was dependent upon individual (buoysnt) escape from submarines or rescue
with the McCann chamber (diving bell). The Review Group reported:

"The risks and time required have limited escape training to date so
that escape from below 50 feet is only speculativ " And, in regard to
rescue, that the present rescue chamber system 'has a theoretical
capability for rescue down to a depth of 850 feet. Considering the
rescue chamber limitations and the present deployment of submarines...
only a small percentege of today's operations are protected. Adverse.
weather or strong currents could negate a particular rescue attempt.”

The Review Group observed a similar lack of capability for locating
small objects on the ocean floor with most of the Navy's search equip-

ment designed to search either large ocean volumes for operating sub-
marines or shallow areas for mines.

The abllity to salvage large objects was limited by the work capablility
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of divers (380 feet for 30 minutes maximum), a lack of suitsble equip-
ment, a lack of interest, and a lack of qualified personnel.

Finally, the Review Group noted that only scattered efforts to extend
the working depth of Man-in-the-Sea were being pursued by the Navy and
private interests and that several foreign countries were ahead of the
U.S. Navy in this field of underwater work.

The Review Group recommended that the Navy initiate a detailed program
to improve its capabilities for deep-sea rescue, search, salvage and
diving. These recamendations were submitted in February 1964 and the
following June the Navy established a Deep Submergence Systems Project
(DSSP) to develop the technigues and equipment required to improve Navy
capabilities in the deep ocean enviromment. In addition to the four
areas studled by the Review Group, DSSP was assigned responsibility for
the development of a nuclear-powered, ocean engineering and research
vehicle, the NR-l.

The Deep Submergence Systems Project was initially assigned to the
Navy's Special Projects Office (which is responsible for the Polaris
and Poseidon missile systems). While DSSP was under the Special Pro-
Jjeets Office a basic organization was established, program elements were
defined, and operational projects were started.

(As if to further emphasise the need for development of deep-sea capa-
bilities, in January 1966 a U.S. Air Force B-52 bomber and KC-135 tanker
alreraft collided over the ocast of Spain with one of the bomber's un-
armed hydrogen bombs falling into the sea. A three-month effort was
required to locate and recover the "Palomares bomb" from a depth of
2,850 feet. Simultaneously, the war in Vietnam was straining the Navy's
limited salvage capabilities as the enemy sunk a number of merchantmen
and small combat craft in the approaches to the port of Saigon.)

After operating under the cognizence of Special Projects for almost two
years, the Deep Submergence Systems Project was made a separate Navy
organization on 9 February 1966. The establishment of DSSP as a sepa-
rate project was indicative of the importance placed on the Navy's deep
subnergence efforts. The Project Manager of the Deep Submergence
Systems Project reports directly to the Chief of Naval Material who, in
turn, reports to the Chief of Naval Operations.

DSSP Program

The Deep Submergence Systems Project has five major programs; (1) Sub-
marine Location, Escaepe, and Rescue; (2) Object Location and Small
Object Recovery; (3) Large Object Salvage System; (4) Man-in-the-Sea,
and (5) the Nuclear-Powered, Deep Submergence Research and Ocean Engi-
neering Vehicle NR-1.

ERERERENES

DEEP SUBMERGENCE
SYSTEMS PROJECT
(DSSP)

SUBMARINE OBJECT P LARGE
LOCATION, LOCATION e OBJECT NR-1
ESCAPE, & RECOVERY - SALVAGE
& RESCUE
Submarine Location, Escape, and Rescue ”

DSSP is currently developing alerting devices for use in locating a
distressed submarine and improving existing individual escape techniques
from disabled submarines. The latter effort includes developing a
rapid-pressuring escape trunk and individual escape-survival equipment,
improving personnel escape training, and experimental testing of open-
sea escape to a maximum depth of 850 feet.

The major effort in this program is the development of several Deep
Submergence Rescue Vehicles (DSRV) which will be capable of "mating”
with a disabled submarine on the ocean floor and removing up to 24
passengers per trip.

DSRV Mission

The Deep Submergence Rescue Vehicle is especially designed to provide

a quick-reaction, world-wide, all-weather rescue capability. The DSRVs
will be based at three locations close to airfields from which the U.S.
Air Force C-14l and C-5 jet cargo alrcraft can operate. Upon notifica-
tion that a submarine is disabled, the DSRV and its support equipment
(the required equipment being housed in a mobile van) will be loaded
aboard two C-14l or a C-5 and flown to a port mear the disabled sub-
marine .

At the remote port the DSRV and certain equipment from the support van
will be loaded aboard a "mother" submarine or a surface Submarine Rescue
Ship (ASR), whichever is more readily available. The Navy plans to
modify a number of nuclear-powered submarines to carry and support the
DSRV. (The provision to carry and support a DSRV will not detract from
the submarines' combat capebilities.)

The mother submarine, with the DSRV attached to its main deck, will then
proceed to the disabled submarine and serve as an underwater base for
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the DSRV while the smaller submersible transfers personnel from the dis-
abled submarine. The mother submarine will launch and recover the DSRV
while submerged and, if necessary, while under ice. Thys system will
make rescue independent of surface weather conditions in the area.

Although the primary means of on-scene support for the DSRV will be the
mother submarine, the Navy is building a series of new Submarine Rescue
Ships (ASR) which will also be capable of carrying and supportingkﬁhe
DSRV. These new ASRs will be twin-hulled ships, each capable of carry-
ing two DSRVs. The ASRs will be used extensively for training with the
DSRVs and to support the submersibiles should they be used for secondary
missions such as underwater search and surveying.

DSRV Vehicle

The DSRV will be the most advanced deep submergence vehicle in existence
with the capability of "hovering" over a disabled submarine and "mating"
with the submarine's escape hatch. An elaborate Integrated Control and
Display (ICAD) system will enable the DSRV's pilot and co-pilot to use
information from sonars, closed-circuit television, and sophisticated
navigation devices to perform their intricate mission.

Artist's concept of a Deep Submergence Rescue Vehicle
"landing" aboard a "mother" submerine. The DSRV has
hooked on a trapeze which will guide the vehicle onto

the pylons.
P DL

Propulsion and control of the DSRV are achieved by a conventional stern
propeller in a movable control shroud and four ducted thrusters, two
forward and two aft. This system permits the DSRV to maneuver and
hover in underwater currents of as much as 1 knot and to enable the
submersible to mate with a disabled submarine lying at angles up to

45 degrees from the horizontal. 3

The DSRV outer hull is constructed of formed fiberglass. Within this
outer hull are three interconnected spheres which form the manned pres-
sure capsule. Each sphere is 7% feet in diameter and is constructed of
HY-140 steel. The forward sphere contains the vehicle's control equip-
ment and is manned by the pilot and co-pilot. The center and after
spheres accomodate 2l passengers and a third crewman.

Under the DSRV's center sphere is a hemispherical protrusion or "skirt"
which seals over the disabled submarine's hatch. During the mating
operation the skirt is pumped dry to form a secure seal and enable
personnel to transfer between the DSRV and the submarine

The characteristics of the DSRV are:

Design weight 70,000 lbs.
Overall length Lgsehr 3.4n,
CONTROLLERS P¢S BALLAST TANK

VARIABLE BALLAST TANKS

MAIN BATTERIES

TRIM TANK :
TOPSIDE PAN UNIT
MAIN PROP. (RETRACTIBLE) CONTROLLERS
CONTROLKER LIST TANK MERCURY TRIM
AIR TANKS P¢S TANK
TILTING
SHROUD

(]
MAIN PROPULSION

AFT THRUSTER
DUCTS

HYDRAULIC

RESERVOIR
POWERERY TRANSFER TANK ¢

YE
MAGNETIC
ANCHOR P¢S

CONTROLLER
HYDRAULIC POWER UNIT
FWD THRUSTER DUCTS
TRANSFER TANK

FWC PAN ¢ TILT UNIT
CONTROLLERS P¢S

AFT PAN ¢TILT MECHANISM FWD DISTRIBUTION BOX
MANIPULATOR

This cutaway drawing of the Deep Submergence Rescue
Vehicle shows the arrangement of the three pressure
spheres. The transfer skirt "mates" to the disabled
submarine's rescue hatch; the pan and tilt units, which
retract into the vehicle, mount a variety of cameras
and lights.

ANCHOR ¢
WINCH

AFT DISTRIBUTION
BOX




Diameter 8ift.

Propulsion Electric motors, batteries
Maximum speed 5 knots :

Endurance 3 knots for 12 hours
Operating depth 5,000 ft.

Persennel Pilot, Co-pilot, mid-sphere,

24 passengers

2L hours (minimum plus
emergency individual life
support for 3 hours
minimom)

Life support

The DSRV-1 is now under construction at the Lockheed Missiles and Space
Company in Sunnyvale, California, and is scheduled to be completed early
in 1969. A contract has been awarded to Lockheed for a similar DSRV-2.
Plans for four additional rescue submersibles are pending,

Object Location and small Object Recovery

More than 80 percent of the ocean lies below the U.S. Navy's current
submarine operational capabilities with most of the ocean floor being
covered by seas 20,000 feet deep. A submersible is being developed by
the Deep Submergence Systems Project to conduct underwater surveys,
investigations, recover smell objects, and explore the ocean floor to
a depth of 20,000 feet. This vehicle is known as the Deep Submergence
Search Vehicle (DSSV). 1

The external hull of the DSSV will be made of light-weight, corrosion-
resistant materials. The internal pressure hull will house two
operators, two relief crewmen, control equipment similar to the ICAD
being developed for the DSRV, and the required life-support equipment.
The search submersible will accomplish its missions with a variety of
sensors, including side-locking sonar, and will be equipped to recover
small objects (the size of a basketball) and atbtach surface lift lines
to larger objects. :

Like the DSRV, the DSSV will be configured to ride piggyback aboard a
modified submarine and will be air transportable in the C-5 jet cargo
aircraft.

The design goals for the DSSV are:

Weight 70,000 1bs.

Overall length 50 ft.

Diameter 1 £,

Propulsion Electric motors, fuel cells
Maximum speed 5 knots i
Endurance on bottom 3 knots for 30 hours
Operating depth 20,000 ft.

Personnel 2 operators, 2 relief

Plans for the Object Location and Small Object Recovery program
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envigion two Search and Recovery Forces, one on the U.S. east coast and
one on the west coast. Each Force will consist of two DSSVs, one set of
Unmanned Instrument Platforms (ULP), a mother submarine, and a surface
pupport ship. The surface support ship may be one of the new twin-hul-
led Submarine Rescue Ships (ASR).

Large Object Salvage System

The Large Object Salvage System (LOSS) is developing the capability of
recovering large objects with a deadweight of approximately 1,000 tons,
including intact sumarine hulls, from depths to 850 feet. Underwater
salvage techniques have not undergone major improvement since 1939 when
the U.S. submerine SQUALUS was successfully raised from a depth of 243
feet. Present underwater salvage capabilities are limited primerily by
the maximum-working depth and duration for divers, i.e., 380 feet for
about 30 minutes.

LOSS will make use of a diving support system to accomplish many of the
tasks associated with deep-water salvage. These include:

Phage 1 Locate sunken object

Phase 2 Survey the object to ascertain its integrity,
extent of flooding, embedment in the bottom,
and the environment surrounding the object.

Phase 3 Position the salvage system, ships, and equip-
ment with respect to the salvage object.

Phase U4 Rig the salvage object for the lift to the
surface.

Phase 5 Free or "break out" the object from the suction
of the bottom.

The new-construction Submarine Rescue Ship (ASR) under-
way. Note the twin-hull configuration, heavy bridge
crane amidships for handling vehicles and helicopter
platform.
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Phase 6 Lift the object to the surface. Control must be
maintained of the rate of 1lift as well as the
distribution of the lift force over the length
of the salvage object to regulate its attitude.

Phase T Rig the object for tow and tow it to shoal water.

Phase 8 Final raising of the salvage object and placing
it in drydock for repeir or other dispositiocn.

Rigging the salvage object for the lift is the most difficult of all
salvage tasks and the diver appears to be the most effective means of
accomplishing this task. The diver support system is thus a major
component of 1033, The other major systems under LOSS are surface ships
and the lifting mechanism.

The nerve center of the salvage operation will be a Salvage Cperational
Control Center (S0CC) located in a Submarine Rescue Ship (ASR). The
S0CC will include computer and display systems to provide the Salvage
Master with a dynamic report of the location of 1ift pontoons, the
condition of divers, the amount of break-out force being applied, the
condition of ship moors, etc. Sensor devices on the ship's bottom
will provide inputs to the SOCC as will gauges in the lift mechanism.
The submarine rescue ship will also serve as the surface support ship
for the divers and will have decompression chambers, gas supplies,
personnel transfer capsules, etc. (In addition to supporting LOSS,
these ships will serve as surface support ships for the Deep Submergence
Rescue Vehicle.)

I0SS will employ bucyant pontoons in conjunction with winches to 1ift
objects from the sea floor. The pontoons will provide most of the 1ift
force with the winches, two 75-ton capacity winches on each of two
lifting barges, providing control as well as lift. The pontoons will
have & combined buoyancy of up to 1,000 tons.

A planning concept for an extended depth capability envisions a LOSS
system lifting a totally flooded submarine (approximately 5,000 tons
deadweight) from the submarine's collapse depth. Extended depth LOSS
would use shipboard winches to provide the lift force and manned sub-
mersibles to perform the tasks performed by divers in shallower depths.
The salvage target would be lifted to a shallow depth and then trans-
ported beneath the 1ift ship to be grounded in about 500 feet of water.
The wreck would then be salvaged using the standard LOSS concept.

Nuclear-Powered, Deep Submergence Research
and Ocean Engineering Vehicle, NR-1

The fifth program of DSSP is the Nuclear-Powered, Deep Submergence
Research and Ocean Engineering Vehcile. Dr. John P. Craven, the Chief
Seientist of DSSP, has stated that the NR-1, "initiated without fanfare,
may be the most significant innovation in the technology of the sea
bottom."

Bxlsting manned underwater research vehicles are limited by the short
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sdiyratse of thelr propulsicn and mndliary machinery. For scsmple,
the deepest dwving craft in existence todsy, the U.8. Wavy's bathyscaph
YRIESTE 1I, has an epdurance of flve hours &t Twee Enots; the planmed
Derp Hubnergence Search Vehicle (D98V) will have an endarance of 30
bourn on the ooean bektom. The HR-L will bave an endurencs lieited
cnly by the sasunt ef food and suppliss corrled ooboard.

With ita greet depth and endarance cmpabdlities, the HH-l will be able
o parforn tasks heretofore only imegined; it will be able to perform
dotailed stodles ond mapping of the cosan bottom for comneraial sod
grigntific purposes. The HE-l will be manhed by & crew of flve plus
two peflemtigts. (In comjumetion with this maltl-purposs oppabllity of
the HH=1, it may be nade svmilable to agencies otber than the Havy. )

The Department of the Navwy and the Atcils Energy Comsdleslon wee Jolntly
developing the KR-1. The Desp Sulmergence 3yetems Froject has the owvers
all responsibdlity for the wehiola's development, The Havel Ehip
Gyntems Compand | formerly Duresu of Ships) iz resposslbles for wehicle
design and coastructicn, and the At<mic Energy Commlesice’'s Divialon of
Faval Beactors {upder Vice Adniral H. G. Blckower, URS-Het.) la respon=
sible for the design, developwent, snd construoction of the HR-1"s power
plant.

The HE-1 iz now ubder copptruction at the Blectric Boat Ddvision of
Feneral Inmanice Dorporation, in Oroton, Coooecticut.
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HFFFORTING ACTTVITTES AND CONTRACTORE

Ahey Rlectronics Corporation
Long Ieland, Bew York

fudvanee Comaunicaticona; Ine.
Chattawerih, Qalifornlia

Aerogrip Carporaticn
Waal Loa Apgeles, Californin

Aarvaloo Company
Rasemensd , Califarnia

As M. Castle & Compsny
Papifio Metals Diviaicn
Ban Prancisso, Califcrnia

AMFOO Matal Inc,
Milwaukes, Wisconsin

Anpex Corparation
Bedwood City, Califorpla

Ampooiated Asrd Solance
Laboratories, Ime.
Torrasas, Califernin

Avondale Enipyarda, Inc.
Hew Orlepss, Louisionn

HBarnthoa,; Ine.
Borth Palmouth, Hassasahusetbs

Bethlahen Steel Corporatlon
Son Fraociseo, California

Betts Bpring Compasny
8an Franoiacs, California

Blrna & Eswyer, Inc.
Los Angeles,; Califormis

Bostom Insulated Wire & Cable {ompaby

El Esgunda, Californin

Brill Electromnics
Oaklond, Califcrnin

BEriatol
San Prancisco, Californis

Brooks Instroment Ddwvision
Hatlfield, Pernaylvaais

Burasa of Jomparsisl Pisheries
Departnant of Interior

Bureas of Medicine & Surgsry
Dapartnant of the Havy

The B/W Controller Corp.
Birminghom, Michigan
B. Welson & Coopeny, Inc.
Hartfard, Conneaticat

Crl-Pacifia Equiyasent Comguany
don Franolscs, California

Cemhridge Systess, Inz,
Bewicn, Massarbmsetts

Charles M. Bailey Company, Inc.
Emeryville, California

Qirele Seal Inc.
Ananalm, Calilarmia

Clarcstat Mumtacturing Jompsny
Dorrar, Bew Hsmpehlrs

Contromatice Corporation
Eockvilla, Tonrnactlcent

David Clark Dospeasy, Ibg.
Worcester, Messackusetta

. §. 0'Brien, Inc.
Franingham, Massachusetia

Dartask, Ima.
Btamrford, Jomnsctiout

Lover Corporation
W. €. Borris Divisiocn
fan Franciseo, California

Iupar Dynanics Corporation
Hagward, Californis

Earle M, Jorgena=n
Sesttle, Washington

Eastnun Kodak Compasy
Ehittier, Califiormia



Fdgertoco Gerpeshousen B Orler, Inc.
Bostom, Masasckosetbs

Brrenraleh Fhoto Optical Induatries
Garden City, Hew Tork

Elsatric Ezater Compooy
Stenford, Comnestlcoat

Electra Einetics Corporation
Torronas; DRliforois

Electromagnetics Industry, Ima.
Bayville, Lomg Island, Hew York

Electra-Ooemnics Divialon
Winzoe Instruments & Controls
Sante Memlca, California

Elsstro Opticel Bystems, Inc.
Fasndena, Californin

Electra-Volse, Inc.
Bachanan, Hichigao

Eria F. Btrutt
Hewport Beach, Callfornia

Eaterline Angie Instrument Compooy
Irdteanapolis, Indisns

E. T. Brinner Gompamy, Limited
Loodon, England

Exide Indastrial Division
Elegtric Stormge Battery Campany
fan Francisco, Califormia

Fapway, Ino.
Aakland, Massachisetts

Genca Tool & Engineering Compasy
Bilwver Bpring, Heryland

Seneral Dyoemics Corperation
Blectrie Baat Divisisn
Groton, Comnegtleot

Feneral Electrie
Echenectady, Hew York

Gaparal Instronents Coorporstlon
Thermo Electrie Divislon
Hewnrk, New Jergey

a2

faneral Bodio Comgeny
Mositain View, Callfornia

Fianpind Saléntific Jorporstion
Banta Ana, California

Global Marine,.Inc.
Loe Angeles, Californis

Graybar El=ptria
Jar Fraocisca, CTallfornia

Grove Walve & Regulotor Company
A sunsidery of Walwarth
Hazlet,; Hew Jarsay

Beinenans Electric Compary
Trenton, Hew Jarasy

Hasgen Mumafacturing Cospamy
Gleymland, Ohio

Harcld Besk & Boma, Inc,
Fhiledelphia, Pennsylvanio

Hill Mognetices Frodhuots
Monlo Park, Celiformia

H. 7. Wickert B Cospany, Ino,
gan Francisos, Qalifornin

Eaffman Corporatlon
Springfield, Virginia

Holen, Ibs.
Oregakill, Bew Jeraey

Honegywell, Inec.
Han Francisco, California

Wydrodyramica , Inc,
Bapmalits, California

Hydrodynamics, Tec.
2 lyer Jpricg, Maryland

Hydre Froducts Divislon
Depanograchic Edg. Coamany
Ban: Ddego, Califernia

J. B. Nottingham & Compamy, Inc.
Bew York, Hew Tork
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J=-B-T Instruments, Inc.
Few Haven, Conmecticut

Jon Hall/Del Dickenson Undsreater

Comera Housing Company
Holiywood, Celifornis

Eigrulff Electric
Polo Alto, California

Hintec, Ina.
Bewarly Hills, California

Eilrvy—Morgan Corporation
Goleta, California

Lear Bisgler, Ins,
Bopen Commanicsticne Dilvislon
Prrssias, Few Jarsay

Litton Imdostrigs
Athorton Diviolon
Clevelnsd, Chio

Locg Beach Heoval Base
Long Beach, Cnlifornia

Laorg Beach Boral Shipyard
Lacg Beach, Californis

Lobens Steel Jompany
Coateaville, Penneyrlvania

Marbattan Marine B Electric Company
Few Tork, Hew Tork

Marine Contracting Ine.
Bauthpors, Connecticut

Marotta Valve Corporation
Bocoitom, Hew Jersey

Marzh & Marine
Houston, Taxsa

Tae Meriwn Tnatrument Comparny
Dlevalakd, Chio

Mioyera Bolaty Switch Compairy
Ban Frassiaco, Celifornin

Hiller Fluid Power Divi=ion
Fllck=-leedy Corp.
Pepeenvillie, Tllinaisz
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Miratel Elestronice Company
Bt. Fuul, Minnesasta

Mitchell Comera Corporation
Glendnie, California

Moatgonery Bros.
Burling=m=, California

Meppantsa Reasarch Corp.
Mound Laboratorias
Mianisburg, Ohis

Hatarala Communicetions &
Eleztronics Inc.
Biveraids, Californin

H. B. Rozeoblatt & Bans, Inc.
Wew York, Bew York

Hational Electric Compary
San Francisco, California

Reval Applied Science Laboratary
Broaklyt, Massachusetts

Faval Qivil Engineering Lab.
Fort Hoemame, $alifornia

Nowval Facilitieas
Engirasring Qommand
Departmemt af the Havy

Baval Medical Ressarch Instdtate
Bethesda; Moryland

Baval Missile Centay
Palnt Mugn, Californin

Kaval Ooesnographle Offioe
Buitlaors], Marylasd

Haval Research Laboratory
Washington, D.C,

Buval Schoal Divieng & Salwvage
Weshimgbon, D.C.

Faval Jhip Systems (oomend
Departmant of the By

Navel Underses Werfare Center
FPazadensa, Califernio



Faval Unierenter Swimmera Schaol
Ecy West, Florids

Hevr Experinerital Diviemg (hit
Washingtem, D.C.

Auvy Wire Defense Laboratary
Funena Dity, Florids

Hovy Subsiztenos OIffice
Washington, 0. €.

Northrop Bortraonica

& divisico of Barthrop Dorporation
Palca Verdesa, Celilornia

Oospn Deslign Eoginesring Corporation
Lesyy Besch, Qalifornis

Dearncgraphic Engineering Comparny
Ean Diego,; Califaormia

Ocean Science & Engineering CQompamy
Lomg Bepch, California

Office of Heval Hepedrch
Washipgton, D.T.

Pasilis Cosst Imetrunents Compemy
Ban Froncisco, Coliformis

Fariemy Fabricators
Bouth #Ambeoy, New Jeraey

Puiy]l Mhisros Hydraalics, Inc.
Burlingsame, Jalifornia

Fhiladelphian Jeneral Hospital
Friladelphia, Pemmsylvanis

Froto=S8anics, Ins,
Burbank, Californis

Flug-In Instruments, Inc.
Naskville, Teonsssas

Poce Engineering Company
Barth Hollywood, Califareia

Suantun-Tynanios, Tes.
Tarzans, (alifornie

Radic Qorporation of America
Paasdena, Jalilornia

E-h

Balph W. Atkinsco Company, I
Lag Angeles, California

ElA
Ban Franclzco, Califarnia

Relso Produacts, Ind.
Darver, Colorads

Botron Fasific Diviolon
Hotron Mamfoecturiog Company, s -
Paarkank, California

Eenvan Qomtraller Company
Weatainoter, Haryland

Fubatex Corporatiom
Bedford, VirFginia

Samuel Moore & Gompeny
Mantie, Ohio

Ban Francisco Bay Hsval Skipyurd
Hunters Polot Ddvisicn
Ban Francisco, Califarsia

Bapott Avintiocn Corporaticnm
Lancaster; New Tork

Sears, Foebuck & Compasgy
Chicago,; Illinais

Bimplex Wire & Cable Compamy
Wrdraspase Bystems Division
Portexouth, New Hampshire

Bonp Tite Incorporeted
Paiem City, Peneoylvenia

Stesm Jpacinlties Coopany
San Francisco, California

Stromberg Carlsan
Teleccmeurd eaticge Flant
Burlingame , Califsrnls

Etrong Tube (ompany, Inc.
Fichmond, Californin

Submarine Medical Center
Groten, Dosnesticut

Bueky Divisiom
Baflectrandie Corporaticn

Few York, New York
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Bupervyiedtr ol Balvag=
Depatrimsnt ol the Navy

Tarry Snles Carporation
Riviara Heach, Florfids

Thermoelectric Idviaion

Oeperal Instrument Corporation

Hicksville, New Tork

Transducetrs, Ine.,
fants Fe Springs; Caelifornis

W, Inw.
Columbag, Ohic

Tube Taryno
Touisville, Eeotucky

Tnion Carbdde Corporaticnm
Linde IMvigian
Iios fAngeles, Californin

Oniroyul
Rezearch Cent=r
Wayne, Hew Jerasy

. 8. Divers Cospsimy
Santa Ans, CAlifernin

Vagyun Rellax Lud.
Few Mallen, Burrey, England

E.5

Toara, Ino,
Product Division
Garlard, Texas

Vietor Computer Corporation
Businens Mochines Group
Jan Froancisco, Californin

VTictor Electrowriter Sales
Jlerdnie, Calilarnia

Yiets Englpestring Conpany
Long Beach, Caliloraia

Vodt Fubber Company
Banta Abe, Celifornio

Westers Jear Corporatioo
Heswy Machinery Divisioco
Evarett, Woshington

Western Trand[ormer Company
Oakland, Callfornia

Weatinghouse Electric Corp.
Mayine Divisian
Baneyvnte , dalifornia

Wastingbouse Elecktria Corp.
Underseas Diviaionm
Jnnapalis, Marrland

Yardoey Electric Corporaticn
Hew Tork, Waw York
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SEAIAB ITI GLOSSARY

AQUANAUT

ARS

BIBS

BOGEN

BQC

CAVE

CCG
CIB

CONSHELF

DDC

DS

DSSP
DSSPO
DSSPTO

(ov)

EDU

FKG

U.S. Navy term to designate "saturation divers" who
spend prolonged time at depth in a habitat on the ocean
floor; see Saturation Diving

Navy designation for Salvage Ship

Built-In Breathing Systems; emergency breathing equip-
ment in seafloor habitat

Tntercom system linking various staetions in habitat and
the surface support ship

AN/BQC-1 underwater communications system in seafloor
hebitat and each Personnel Transfer Capsule (PTC); in
this system the human volce is carried by underwater
sound waves

Consolidated Aquanaut Vitel Equipment (integrated system
to provide Aquanaut with breathing gas, navigation data,
communications, thermal protection, electric power, and
decompression computer)

Combat Cemera Group (Pacific Fleet)

Command Information Bureau

Continental Shelf; Captain Cousteau's saturation diving
experiments

Deck Decompression Chamber (see DDS)

Deep Diving System; an integrated surface ship system
providing all necessary equipment for a diver to descent
to the ocean depths, perform a mission, and return
safely to the surface; the Deep Diving System Mark 2 in
the support ship ELK RIVER consists of Deck Decompres-
sion Chambers, Perscnnel Transfer Capsules, Main Control
Consoles, Strength-Power-Communication Cables, life sup-
port equipment, etc.

Deep Sulmergence Systems Project

DSSP Office (Chevy Chase, Maryland)

DSSP Technical Office (San Diego, California)

Navy designation for enllisted man who is a qualified
diver; in addition to the man's specialty rating

Nevy Experimental Diving Unit (Washington, D. C.)

Electrocardiograph



GENESTS

HOOKAH

IMC

IX

LENSY
LOSS

MAN-IN-THE-SEA

MDL

Mark 2
Mk VIIT
Mk IX
NAVOCEANO

NCEL

NMC
NMRT

NUWC

OLNC
PAQ

m

Project conducted by Captain George F. Bond, MC, USN, at
shore faclilities to test saturation diving concept
(1957-1963)

Underwater breathing apparatus with breathing gas pro-
vided to the diver through a hose from the seafloor
hebitat or from habitat-mounted tanks; named for resem=-
plance to Turkish water pipe

Integrated Medical and Command vans; mounted on surface
support ship ELK RIVER

Wavy designation for Miscellaneous Unclassified ship;
the EIK RIVER is designated IX-501

Long Beach Naval Shipyard

Large Object Salvage System

Programs to extend man's underwater work capability,
primarily through use of saturation diving techniques
(see Saturation Diving); U.S. Navy Men-in-the-Sea Pro-
gram has the goal of extended work periods on Conti-
nental Shelf (850 feet) without surface support

Main Control Conscle (see DDS); controls Deck Decompres=
sion Chamber

Nevy Mine Defense Laboratory (Panama City, Florida)
Deep Diving System (see DDS)

Semi-closed Circuit Underwater Breathlng Apparatus
Semi-closed Circuit Underwater Breathing Apparatus
Naval Oceanographic Office

Waval Civil Engineering Laboratory (Port Hueneme,
California

Naval Missile Center (Point Mugu, California)
Naval Medical Research Institute (Bethesda, Maryland)

Navael Undersea Warfare Center (Pasadena, California);
formerly Naval Ordnance Test Station (woTs)

Of ficer-in-Charge
Public Affairs Office(r)

Project Manager (within Naval Material Command) ; the
Deep Submergence Systems Project is designated mM-11

F-2

PQc

SATURATION
DIVING

SCI
SCUBA

SEATAB

SFENSY

SPC CABLE

(ss)

TOPSIDE

uqc

uupD

YU

AN/PQC-3 underwater diver communications device ("walkie
talkie")

fersonnel Transfer Capsule (see DDS); pressurized
elevator” to lower and raise Aquanauts

Concept in which the diver lives in a chamber (aboard
ship or on the seafloor), which is pressurized to the
outside water pressure, and provided with a suitable
breathing gas in which a lighter inert gas replaces the
nitrogen. After about 24 hours oi exposure under pres-
sure the tissues of the diver's body will no longer
absorb gas from the surrounding atmosphere and the
diver is considered to be "saturated." Once he has
been saturated his requirements for decompression are
based on depth rather than duration of the dive and the
decompression time is the same whether the diver's stay
at depth is one day or one month.

San Clemente Island
Semi-closed Circuit Underwater Breathing Apparatus

Sea Laboratory; U.S. Navy open-sea saturation diving
experiments

San Francisco Bay Naval Shipyard

Strength-Power-Comunications Cable (see DDS); cable
used to lower and raise Personnel Transfer Capsules

Navy designation for enlisted man who is a gualified
submariner; in addition to man's specialty rating

Submerged Test and Evaluation Platform; the SEATAB I
habitat used for research at the Navy Mine Defense
Laboratory (Panama City, Florida)

Diving chamber ashore

Slang used by Aquanauts for the surface (i.e., "topside
personnel")

AN/UQC-1 underwater communications system in surface
support ship ELK RIVER with human voice carried by
sound waves

Underwater Upside Down Davit; mounting on habitat for
dumbwaiter system to transfer supplies between habitat
and surface support ship

Nevy designation for Harbor Utility Craft

F-3



NORTHROP CORPORATION'S NORTRONICS DIVISION is proud to be a member of
the Navy-industrial team which is undertaking man's most ambitious ef-
fort to date to penetrate Inner Space.

As Systems Engineering Support Contractor for the Navy's Deep

Submergencé Systems Project, Nortronics performs a number of tasks for
the SEALAB III. Activities in support of the experiment include: mon~-
itoring of the design development and fabrication of the SEALAB system
to identify potential problems and recommend solutions; Man-in-the-
Sea program evaluation and analysis for Navy management; preparation of
interface control drawings for the SEALAB system and deep diving system;
preparation of test plans and policy documents; technical review of test
procedures; development of a scenario for pre-operation testing; prepar-
ing safety certification plans for Aquanaut equipment; and related tech-
nical support.

In addition, Nortronics designed and assembled the Integrated Com-
mand and Medical ‘vans which serve as the operational and medical com-
mand posts for SEALAB ITI. After SEALAB III these vans will be used
ashore and aboard other research ships to support future Man-in~the-Sea
activities.

Northrop Nortronics is providing similar support for other activi-
ties within the Deep Submergence Systems Project, primarily the Deep
Submergence Rescue System and the various surface support ships and sub-
marines involved in DSSP activities.

Other Northrop programs in the area of undersea operations include
the Polaris-Poseidon missile submarine check-out equipment, Mk 30 sub-
marine target, anti-submarine tactical evaluation and monitoring systems,
command and control display systems for ASW, Mk 46 torpedo gyroscopes,
periscope drives for Polaris submarines, gyroscopes for Polaris sub-
marines, AN/BRA-8 submarine-towed buoys, and research in underwater
living, Aquanaut protective clothing, and underwater hull protection.
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Science Correspondent

The first move to colonize the
sea, with men living and work-
ing on floating islands, will
occur within the next 20 years,
Dr. William A. Nierenberg,
director of the Scripps Institu-
tion of Oceanography at Cali-
fornia University, said in. Lon-
don yesterday.

He was one of four speakers
at a conference to celebrate the
centenary of the scientific pub-
lication Nature who reviewed
some of the most rapidly de-
veloping frontiers of science.

The others were Professor F.

Hoyle, Cambridge, Dr. F. H. C.
Crick, laboratory of molecular
biology, Cambridge, and Profes-
sor D. S, Lehrman, institute of
animal behaviour, Rutgers Uni-
versity, United States.

Dr. Nierenberg considered
the implications of developing
the mineral wealth of the seas

and exploiting the ocean spaces

for both civil and military pur-
poses.

He said the surface of the
ocean would show great changes
Large islands would be con-
structed to float almost metion-
lessly in all sea and wind con-
ditions. They would range from
200ft. squares to mile-long air-
ports, and would serve as re-
search stations, factories, early
warning sifes, tactical and stra-
tegic bases, and even simply as.
hotels.

He said that throughout his-
tory war at sea had been largely

routes and economic control of

these routes. What was import- -

ant was manifest dominance of
the oceans, or What was com-
monly known as gunboat
diplomacy. Until recently this
mastery of the oceans belonged
to the United States but we now
recognized the emergence of the
U.S.S.R. as a naval power that
“had -offectively begun to chal-

~ienge the United States Navy as

a diplomatic force. ™

mastery of one of fhe major Sea

‘Colonies at sea in 20 years

What was different today was
the effects of new technology.
The most important was the
Polaris weapon system which
had converted the ocean into a
strategic reserve,

Although the submarine had
been an important military fac-
tor since the First World War,
it was hardly to be considered a
true submersible unit until the
advent of nuclear propulsion. We
were moving steadily to where
operationss at or near the bottom

of the ocean would become both
“a civilian and military common-

place.

In the world of tomorrow the
structures will play a fundamen-
tal role in the use of the oceans.
Dr. . Nierenberg maintains that
overseas military bases are an
increasing diplomatic problem
and that the west is in a deterior-
ating position from both internal
and external pressures. In addi-
tion, floating airports are far less
vulnerzble to low-cost attacks

and an effort to"** get-them ™

- = =

would expose an enemy to an
even more costly retaliation.

To complete the picture, Dr.
Nierenberg says, = permanent |
buoy fields will cover large
areas of the oceans for both
military and civilian needs.
These -vill carry the instruments
for measuring all the factors for
jobs such as long-range weather
forecasting and monitoring
traffic in the ocean.

Summing up, he believes that
in 20 years the oceans will have
become sparsely inhabited, but
rather uniformly on the surface
and in depth. One difheulty with
this development is that of
ownership or lack of it and the
complication that can arise in
the absence of effective law.

Dr. Nierenberg mentioned the |
deep drilling programme of the |
Scripps Institution. in which oil |,
was found in the Guif (f Mexico {
but beyond the Continental
shelf. There was no law to |
govern who might have the right |
of ownership fo minerals dis- |

_ covered jn-such a situation.
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