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aN LIVING and working in the
sea for long periods of time
smacks more of science fiction than
of reality. Nevertheless, he has done
exactly that, and largely because of
the Navy's Man-in-the-Sea Program.

The basic reason behind the whole
project is the need for longer under-
water work periods.

A Navy diver using hard-hat
equipment, for example, can work
for no more than half an hour at
about 400 feet. Before he can be
expnsed to surface pressure, he must
undergo three tedious hours of de-
compression.

Although the situation couldn’t be
helped, the Navy was rather like the
harassed boss whose employees took
their 30-minute work break in the
middle of a three-hour coffee period.

When scuba gear was developed,
man was freed from his cumbersome
hard-hat gear but not without some
sacrifices. He could dive and work
only in relatively shallow depths and
his underwater time was limited to
the capacity of his air tanks.

Captain George F. Bond, (MC),
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LIVING IT UP BELOW—Artist's sketch shows aquanauts at work in vicinity of Sealab Il at a depth of 600 feet.

Way Down Yonder in

USN, made a tremendous break-
through while he was working on
Project Genesis between 1957 and
1963.

Experiments first with animals and
later with humans, breathing inert
gases under pressure, demonstrated
that gases such as helium and nitro-
gen saturate man’s tissues and equal-
ize with the atmosphere around him.

Captain Bond concluded that,
once this saturation point is reached,
man can remain underwater indefi-
nitely and the decompression time
needed upon ascending would be es-
sentially the same as after a short
dive.

T HUs THEORY enabled the American
inventor Edwin Link and scuba
expert Jacques Yves-Cousteau of
France to adopt a new approach to
experiments in underwater living,
The theory was also the kicker which
led to the U. S. Navy’s Sealab I ex-
periment,

Sealab I enabled four Navy divers
to live for 11 days in a steel habitat
40 feet long and 10 feet in diameter,

It was submerged in 192 feet of
water near Bermuda.

It must be admitted that Sealab
I was rather primitive. It was a struc-
ture fabricated from two floats which
originally supported mine destruction
gem’,

Comparatively unsophisti-
cated though it was, this underwater
home-laboratory was completely self-
contained except for its electricity.
This came from a generator in a
support ship moored above the habi-
tat.

The occupants of the underwater
dwelling observed their aquatic
neighbors through two 12-inch port-
holes. The men entered through two
manholes in the bottom of the cham-
ber. Since the pressure inside the
habitat was the same as that out-
side, no intermediate locks were nec-
essary.

While the divers were below, they
occupied themselves with house-
keeping tasks, inspected a Texas
Tower for underwater fouling and
deterioration, photographed their
neighborhood, made sound record-
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ings of their neighbors, gathered bi-
ological samples and did some geo-
logical work.

They also experimented with the
use of power tools, tested experimen-
tal instruments and did heavy work
like pouring concrete,

ORE IMPORTANT perhaps, than

any of its accomplishments, Sea-
lab I pointed out weaknesses to
man’s safety in the sea, especially
in life support and communications
systems. Working from the known to
the unknown, the Navy made plans
for Sealab II which was conducted
off the California coast near La Jolla
at a depth of 205 feet.

This time, three teams each con-
sisting of 10 aquanauts lived under-
water for 15 days each. Two of the
divers served two tours. One was
CDR Scott Carpenter who was on
leave from NASA and the other was
a physician, LT Robert Sonnenburg,

While Sealab I took place in the
warm clear waters off Bermuda, Sea-
lab II was conducted in a dark, cold
site. More men took part in the ex-

ealab 1l

periment and they lived for longer
periods at a greater depth in an en-
vironment that was far from ideal.

The combination home-laboratory
used during Sealab IT was larger (57
feet long and 12 feet in diameter)
and it was better than its predeces-
SOTS.

Heating cables imbedded in its
concrete floor compensated for the
high heat loss in the helium-oxygen
atmosphere.

An anti-shark cage reduced a pos-
sible peril faced during the first
Sealab. The cage was placed under-
neath the habitat near the entrance.
Rather than keeping all the habi-
tat's gear inside, provisions were
made to stow gas bottles outside.

THE sUPPORT facilities for the sec-
ond Sealab were also more com-
plex. Two barges once used for stag-
ing Polaris missile pop-up tests were
spaced 22 feet apart and connected
by a covered structure. The result
was a U—sh:lped vessel equipped
with  electric power generators,
winches, compressors and a crane.
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A WET WORLD—Aquanauts of Sealabs | and Il were pioneers in the Navy's
Man-in-the-Sea program to develop improved means to work under the sea.



The support ship also had a diver
ready room and, perhaps more im-
portant still, it had a 10-man deck
decompression chamber.

An elevator-like personnel capsule
brought the men from the bottom
and mated with the 10-man deck de-
compression chamber, making con-
tinuous decompression pussih]e from
the time the divers left their habitat.

Electrical power and water reach-
ed the undersea dwelling through
lines from the Seripps Oceanograph-
ic Institution pier. Breathing gas,
communications and instrumentation
lines were received through an um-
bilical cable from the support ship
as well as a line connected to a sec-
ondary power source.

Even though more Sealab IT aqua-
nauts spent more time underwater
than before, they were, nevertheless,
busier than their Sealab I predeces-
5015,

The Sealab 11 aquanauts had more
housekeeping  tasks—not  sweeping
and dusting, but replacing leaky

LIKE A FISH—An aquanaut swims
past his home beneath the ocean.

valves, repairing pumps and gauges
and testing torque wrenches, There
were other activities, too.

One of the more important of the
other jobs was simply breathing. Sea-
lab I aquanauts had inhaled an at-
mosphere consisting of 80 per cent
helium, four per cent oxygen and
four per cent nitrogen.

This blend was changed for Sea-
lab Il to a helium content which
varied between 77 and 79 per cent,
a nitrogen content of 18 per cent
and an oxygen content of from three
to five per cent.

Lithium hydroxide was used to re-
move carbon dioxide from the air
and charcoal removed odors.

Such an exotic breathing mixture
had some disadvantages. For exam-
ple, it distorted sound to the point
that everyone in the habitat sounded
like Donald Duck, but it also had a

compensating  virtue—it promoted
healing.
T ONE POINT, a scorpion fish
stung  Aquanaut  Carpenter,

causing his arm to swell several times
its normal size. The sting provided

How

Not just any diver can be an
aquanaut. He must also be some-
thing of a biologist, ecologist, acous-
tics expert, oceanographer, salvag-
er, photographer and communica-
tions man—to mention a few related
fields.

In addition, he must be expert
in the Sealab III habitat and in the
use of its support equipment.

Sealab IIT aquanauts were drawn
from the ranks of U. S. Navy first
class divers with Fleet experience,
all of whom had been trained at
the Deep Sea Diving School in
Washington, D. C,

Civilian aquanaut candidates, as
well as those from the navies of
British commonwealth nations have
had similar training and experi-
ence.

Specialized instruction was also
given to the aquanautical students
at the Underwater Swimmers School
at Key West, Fla., and at the Deep
Submergence Systems Project Tech-
nical Office at San Diego, Calif.

In addition to standard dives us-
ing scuba and hard-hat equipment,
prospective aquanauts are subject-
ed to the pressures which they will
experience at the 600-foot Sealab
depth.

They become accustomed to the

fo Be an Aquanaut

breathing gas mixture which they
will use, and are trained in the use
and maintenance of the semiclosed
Mark VIII seuba which will be test-
ed, as well as the electrical and
isotope heated wet suits to be used
during the experiment.

Some of the men receive other
special training. Photographers, for
example, learn to install and main-
tain a special camera-lights pack-
age at the Sealab III test site. Hos-
pital corpsmen learn to use special
equipment for biomedical analysis
in the Sealab and also how to moni-
tor the habitat’s atmosphere. Tech-
nical training is also given in the
use of special underwater tools.

At a given point, the candidates
for the aquanaut title are selected
and divided into five teams of eight
men each. Those who didn’t make
the underwater teams are .lsa1gned
as support divers to be based in the
Sealab support ship, Elk River
(IX 501).

About six months before Sealab
111 was scheduled to hegin. groups
of aquanauts went to San Francis-
co to take part in the systems inte-
gration tests to make sure all parts
of the equipment—the support ship,
diving systems and habitat—func-

tioned properly in relationship to
each other.

By this time, of course, each
aquanaut was expected to know his
own equipment and also a multi-
tude of wvalves, gauges, levers,
plugs, outlets, switches and indica-
tors in the habitat and, to a lesser
degree, in the diving system.

Two weeks before the experiment
begins, the surface support ship and
the habitat will be moved to the
Long Beach Naval Shipyard for
shallow water tests. Here the habi-
tat will be lowered to a depth of
about 45 feet and the entire Sealab
I complex will undergo the same
tests performed in San Francisco.

A few days before the experi-
ment begins, the surface support
ship, habitat, support craft and the
aquanauts will move to the test site
off San Clemente Island, where the
habitat will be lowered to the bot-
tom in 600 feet of water.

The aquanauts will help with
this job and take a last-minute look
at the status of the Sealab III com-
ponents. That ends the training.

From then on, everything is for
real. Man’s most ambitious effort to
explore the ocean depths by living
on the ocean floor will be underway.
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an opportunity to test the effect of
drugs in the pressurized atmosphere.
The patient completely recovered
within 24 hours.

Tuffy, an Atlantic bottlenose por-
poise, also played a part in Sealab
II. Tuffy demonstrated he could
function as rescuer of a lost aqua-
naut and as a delivery boy for trans-
porting tools, messages and other
oddments between the surface and
the habitat.

Spectacular though Tuffy’s per-
formance was, the show still belonged
to the people-types. Tuffy, after all,
was at home in the sea. Man was
not.

By the time Sealab IT had ended,
28 Navymen and civilians had spent
more than 450 man- -days on the cold,
dark ocean floor as subjects for
physiological experiments and under-
water workers in salvage, oceanogra-
phy, geology and construction.

In addition, the aquanauts experi-
mented in the use of heated suits
during their excursions outside the
habitat, pointing the way to con-
quering the cold of the sunless sea
bottom.

Sealab II proved what had al-
ready been strongly suspected—that
man could live for a month in the
water at least 205 feet deep, vet be
reasonably independent of the sur-
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face and capable of doing useful
work without adverse effects.

HE EXPERIMENT also provided fuel

for turther investigations when the
aquanauts discovered they could de-
scend to depths considerably below
the habitat. They also learned they
could either adapt themselves to
the cold of the ocean floor or warm
themselves with the electrically heat-
ed suit they tested.

Work, of course, was one of the
more important features of the Sea-
lab IT experiment. The divers proved
they could do a variety of undersea
jobs using improved tools and tech-
niques to compensate for, among
other things, the ;ulnalmuts’ relative
weightlessness. Tuffy proved an ani-
mal could be employed for useful
jobs.

This year, Sealab III will apply
the knowledge gathered during

earlier exI]Fn'nwntH in undersea liv-
ing. The site chosen this time is off
San Clemente Island, Calif., which
has been developed into a perma-
nent ocean engineering test range.

Sealab III will not present a radi-
cal departure from the course fol-
lowed by its predecessors,

Aquanauts will continue to experi-
ment in salvage techniques, do
oceanographic and marine biological
research, and offer themselves as
subjects in a series of physiological
and human performance tests.

NF,I-?I]LESS TO sAY, this program
will require more and better
equipment than has been used in
any of the previous Sealabs.
Improvements began in the sup-
port ship—a World War 1I landing
ship, Elk River (IX 501), converted
to serve as a range support ship.
Elk River will have a 65-ton ca-

THE WHOLE WORKS—Sealab Il support ship, converted WW Il landing ship
Elk River, is shown at work in the Pacific 600 feet above men of Sealab IIl.

pacity traveling gantry crane, two
deck compression chambers and two
p(‘rsonnt’] transfer capsules. Each
will accommodate four men for pro-
longed decompression.

The two transfer capsules will
take the aquanauts directly to the
dﬂ'omprcssinn chambers without ex-
posing them to the surface atmos-
phere.

While the aquanauts live and work
in the sea, two vans mounted on
Elk River’s deck will function as a
command center and a medical mon-
itoring facility.

The vans will be equipped with
everything necessary to measure
and control factors affecting the
safety and well-being of the aqua-
nauts.

The men on the sea floor will
communicate with the surface by
means of an umbilical cable connect-
ing the ship and the habitat, The
cable will also carry water, breath-
ing gas, television transmissions, elec-
trical power and recording signals,

The divers who participate in Sea-
lab IIT will, as in Sealab II, be se-
lected from the ranks of Navymen
and civilians. This time, however, the
teams will be multinational—British,
Canadian, Australian, New Zealand
and the United States. They will re-
main on the ocean floor for 12-day
periods at a depth of 600 feet.

This depth is appreciably greater
than that of former Sealab habitats.
Extensive physiological testing will
be conducted to inform observers
on the surface of the men’s reactions
to work outside the habitat as well
as living within. Work outside the
dwelling will consist of experiments
with foam and salvage jobs and tak-
ing part in underwater construction.

The aquanauts will also study ma-
rine biology and geology, conduct
sonic research and evaluate thermal
wet suits,

'I' HREE TYPES of cold resistant cloth-

ing will be used. One will resem-
ble a form-fitting electric blanket—
an improved version of the under-
water suit worn during Sealab
IT. Another suit resembles a tube
through which warm water cir-
culates over the aquanaut’s body.
Both suits will be electrically oper-
ated by power which reaches them
through a cable linking the suits to
the underwater chamber.

A third type being tested uses a
radioisotopic  heating device. The

ALL HANDS



garment resembles a suit of long un-
derwear — not a radical departure
from any point of view, for such a
garment has been worm, among
others, by divers and also by NASA
astronauts. However, the fabric of
this suit will contain tiny plastic
tubes which will circulate warm
water over the diver’s body.

The water will be warmed by a
bottle-shaped heat exchanger which
contains four capsules of plutonium-

238 fuel.

In addition to new types of wet
suits, a new kind of scuba equip-
ment will also be tested. It is called
Mark VIII and breathing gas reaches
it through an umbilical attached to
the habitat, ;t]though the aquannuts
will carry a secondary gas supply
on their backs.

The umbilical between the scuba
gear and the habitat also will carry
cables for electricity to power lights
and communication and to provide
warmth.

eaLAB III will have two rooms

more than its predecessor. They
will measure eight by 12 feet and
be located at the bottom of the habi-
tat. One will be used for a diving
station, the other as an observation
and storage compartment. The show-
ers will be located in the diving room,
and there will also be more space for
removing the aquanauts’ scuba gear.

The second level of the habitat
will be divided into a laboratory,
galley and bunk room.

The breathing gas will depend
more upon helium than before. The
aquanauts will breathe a mixture
consisting of 95 per cent helium,
three and one-half per cent nitrogen
and one-half per cent oxygen,

As in Sealab II, a lithium-hydrox-
ide scrubber will purge the atmos-
phere of carbon dioxide and odors
will be removed with charcoal.

Humidity will be controlled elec-
trically and the interior will be heat-
ed to 88 degrees by radiant heating
cables imbedded in the floor. The
high temperatures will compensate
for the loss of body heat in the he-
lium environment.

Sealab III will be the most am-
bitious Man-in-the-Sea project un-
dertaken to date. If all goes well, it
will continue for at least 60 days,
during which five or six teams total-
ing 40 Navymen and civilians will
live on the floor for 12- day periods.
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ALL IN THE JOB—Biological specimens are collected and {nghi) Tuffy, who
worked with men of Sealab Il, is trained to respond to an acoustical device.

Tufty the porpoise will also be a
part of the Sealab III experiment
and will be joined by two sea lions
and a harbor seal for search and
rescue purposes and delivery of
small items. They will also be used
as photographer’s assistants and as
propulsion aids.

Just as each Sealab has pointed
the way for the experiment in under-
sea living which follows, Sealab III
should help establish future goals
and missions for continuing the
Navy’s Man-in-the-Sea program.

The goal is to enable swimmers to
operate at 850 feet of water, cover-
ing the average depth of thf‘ con-
tinental shelf.

PERIIAPS future technology will pro-

duce equipment which will make
man capable of living and working
at even greater depths. On the other
hand, greater depths may prove too
much for the human physique and
mind.

There is also the possibility that
technology will produce less expen-
sive and more satisfactory methods
of exploiting the sea than by using
marn.

At prusent, however, homo sapir’ns
is the instrument for doing under-
water work and the equipment being
produced is oriented toward produc-
ing sea-floor habitats which are com-
pletely independent of surface sup-
port.

This means that man may one day
live and work submerged, even un-
der ice, vet be ('umpletcl_y illdl?.pC]'l(.l-
ent of surface support.

Movable habitats are also being
(]C\-‘e]oped, although the ultimate
form they will take has not yet jelled.

They may be crawlers or they may
be submarine-like vehicles. Whatever
their appearance, they will enable
aquanauts to cover a re]ative]y ]arge
portion of the ocean floor without
having to go through decompression.

The military uses to which the
Navy’s Man-in-the-Sea program can
be applied are numerous and most
are apparent, although some strain
belief. The same thing could be said
of future civilian benefits which
could be reaped.

In the meantime, the Navy will
continue to accumulate knowledge
from past experiments and look to-
ward the years ahead.

Even now, technologists have pro-
jected plans which will place man
in water 1000 feet deep within two
or three years. He will, if the pmjec~
tion proves correct, be able to exploit
the sea as a source of protein as
well as organic and mineral riches.

Some have speculated that it
would be possible for a man to dive
freely as deep as 10,000 feet for brief
periods. If that da_v comes, the diver
probably will breathe liquid which
has been supercharged with oxygen
and pumped directly into his wind-
pipe and lungs. This technique has
been suggested for present-day Sea-
lab habitats.

Sealab IIT will be a fine mixture
of the known being used to conquer
the unknown—as have all the experi-
ments which preceded it. Perhaps
using this same procedure, man will
someday walk the abysmal pld.ll'l
and look back to the Sealab experi-
ments being conducted now as the
first steps toward providing the hu-
man race with an entirely new di-
mension in which to live and work.
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This Little
Restaurant Has a

IT's THE HELIUM that does it.

When Sealabs I and II were
planned, everyone assumed that
feeding the aquanauts would be no
problem. If there’s plenty of food
available, what’s so tough about
feeding hungry men?

Nothing, really. But the helium in
the atm(}sphcre introduced certain
unexpected problems.

Fresh eggs couldn't be served be-
cause their yolks exuded toxic sulfide
gas. The shells of boiled eggs pro-
duced another toxic gas. Frying
brought forth acrolein, which was
also poisonous. So eggs were out.

This more or less reduced break-
fast to toast and coffee, and anyone
who thinks you can’t go wrong on
toast should live in a Sealab.

The helium atmosphere so sharp-
ly curtailed its occupants’ sense of
smell that they couldn’t detect the
odor of burning toast and anyone
who can’t smell burned toast, just
can’t smell. At one point, the entire
crew was threatened by some un-
noticed pieces of incinerated toast
busily poisoning the atmosphere.

For those who couldn’t start the

EATING ON THE BOTTOM—Aquanauts enjoy meal in Sealab I. Sealab Il will gain from experiences of predecessors.

J "

e i

Different Atmosphere

day without a good cup of hot cof-
fee, Sealab was an unhappy experi-
ence. It was always cold. One of
the characteristics of helium is its
ability to disperse heat rapidly, in-
cluding that in a cup of coffee.

Water refused to boil until

it reached a temperature of 328°.
Griddle cakes were uncooked on the
top but burned on the bottom and
so did the aquanauts’ fingers.

As the coils of the electric stove

failed to glow in the helium-charged
atmosphere, fingers well done be-
came a specialty of the medical de-
partment.

ITH SUCH LIMITATIONS—actual

and self-imposed—the aquanauts
supplemented the menu by harvest-
ing the plankton floating past their
home. Actually, they enjoyed the do-
it-yourself food as much as anything,
finding it had a p]easant, nutty and
slightly sweet taste. Everything else,
however, was doused with catsup
and sprinkled with seasonings to
raise the taste to an edible level.

There was at least one pleasant
gastronomic surprise (besides plank-
ton) during the first two Sealabs.
The most spectacular occurred when
a cake was sent below in a pressur-
ized container in celebration of an
aquanaut’s birthday.

When the cake was removed from
its container, it promptly collapsed
and was put aside by the morose
aquanauts, A few hours later, the
cake rose in all its Origina] g]or_\.n It
was pr(}mpt]_v seized and eaten. (The
scientists are expected to come up
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with an explanation for the cake’s
re-raising. )

Another surprise occurred when
the aquanauts surfaced after Sealab
II. With all their culinary difficul-
ties, one might have expected them
to lose weight. Instead, each gained
an average of five pounds.

The planned diet included a daily
intake of 4000 calories, high in pro-
tein and carbohydrates. Actually, the
aquanauts wolfed down 6000 calo-
ries a day—most of it high energy
food like peanut butter, which Tuffy
the porpoise ferried between surface
and Sealab.

The added weight put on by the
aquanauts resulted from a steady in-
crease in the diet of fat-producing
food plus a growing rejection of cah-
ned or cartoned foods.

Sealab III will profit from the ex-
perience of its predecessors. The
Navy Subsistence Office has devel-
oped a menu which provides a mini-
mum of 4500 calories a day.

Meals will consist principally of
precooked frozen entrees—meat items
such as turkey and pot roast. Soups,
fruits and vegetables will come from
cans although fresh produce will also
be available. Fresh bread will be
sent below every four days in pres-
surized containers.

Frozen baked desserts—mainly
cakes—will be featured on the menu
and pre-frozen pies will also be used.

THE USE OF prepared foods pretty

much eliminates the problem of
burning and also the danger of poi-
soning the atmosphere. Since there
is no professional cook aboard, cook-
ing has to be simple. After all, even
an aquanaut can simmer a frank-
furter.

An infrared oven will be used in
the Sealab III galley. It has the
virtue of heating things quickly,
Each food package will include dial
settings for heating the contents a-
la-infrared.

In addition to the infrared oven,
the galley will also have a four-burn-
er electric range, a double sink with
hot and cold running water, 30 cubic
feet of frozen food space and 10
cubic feet of refrigerator space for
dry foods.

Dry storage foods for 60 days will
be preloaded in the Sealab III habi-
tat before it is lowered to the ocean
floor. Frozen foods capable of feed-
ing three teams (36 days) will also
be placed aboard at that time.
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COOKING in nitrogen and helium atmosphere presents numerous problems.

Frozen food for the last two teams
will be sent down via a dumbwaiter
system and loaded aboard.

T.HE AQUANAUTS  were  polled

on their special preferences in
food. This time, shrimp seemed to
emerge as a favorite and it will be
the only dehydrated edible in the
habitat.

It isn’t that the Navy is prejudiced
against dehydrated foods. Any Navy-
man can tell you it isn't. It's just
that such foods tend to powder when
opened under high pressure.

To avoid becoming pulverized, the
shrimp will be opened and preloaded
before the habitat leaves the sur-
face. Then the pressure of the shrimp
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and the atmosphere of the Sealab
IIT habitat will equalize as they de-
scend to the sea floor together.

Monotony should be avoided this
time, too. Menus have been planned
on a six-day cycle so each team will
repeat a meal only once. And every-
one should find something, besides
shrimp, that he likes.

The variety in the Sealab III cui-
sine includes items from hamburgers
to veal parmagiana and baked la-
sagne. Desserts include pecan and
lemon chiffon pie, spice cake and ice
cream.

If, after all that, the aquanauts
get hungry, they can snack on soups,
cheese, crackers with jelly and drink
fruit juices.

SEALAB Il will provide aquanauts with @ minimum of 4500 calories a day.
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85) moves into mooring at San Juan, P. R. Below: Subman checks his locker.
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HE MEN who wear the gold and

silver dolphins of the United States
Navy Submarine Force are proud,
dedicated and respected men. To
earn the privilege of wearing the
dolphins requires many long hours
of study and training,

Lite aboard a submarine is dras-
tically different from that in other
Navy ships. The saftety and very
lives of the entire sub’s crew are
dependent on each man’s knowledge
of his job and his ship.

All submariners are volunteers, tor

X0 LCDR 5. G. Alexander checks sub’s operations; P. J. Moore, TM 1, makes repairs; and
ekl BiaERST T

G.

the work and training required of
them are arduous. Each man must
know his boat . . . know her thor-
oughly, completely and intimately.
The submarine’s basic design makes
her a complex piece of machinery
and requires of her crew constant
training to understand and operate
her.

The enlisted submariner’s training
starts with basic schooling at New
London, Conn. After graduation, the
men are assigned to a submarine and
begin a program of study assign-
ments and qualification question-
naires. Every man, regardless of his
job specialty, must be able to per-
form a number of shipboard duties
before being eligible for his dolphins.
After a man is completely checked
out in every compartment of the
submarine, which takes about six
months, he is given an examination
by the officers of the submarine. If

he passes the exam, he is presented
to

by recommendation the com-

manding officer as qualified for his
silver dolphins.

Officers” qualifications follow the
same general pattern, but are more
detailed. Officers normally require
at least 12 months to qualify for
submarine duty. The officer is given
a formal examination by a division
commander and two submarine com-
manding officers. To qualify, he is
expected to get the submarine under-
way and moored, conduct a sub-
merged attack on a surface target,
and dive and surface the submarine.

A, Simpson, TMC, watches ‘Christmas tree.
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LTJG W. T. Cederholm, Conning Officer, takes a look; B. F. Calub and J. Zurr man controls; and (below) Bang pulls in.

Who Wear the Dolphins

Everything a man has to offer
mentally and physically is demanded
of a submariner. A submariner must
be able to live for extended periods
of time in confined spaces with the
rest of the crew. There is no room
for personality clashes in a sub. He
must be in top physical condition,
for submarines carry no doctors, only
a hospital corpsman. The submarin-
er’'s body must be capable of with-
standing the stress of a physical
escape from 200 feet below the
ocean’s surface.

Some of the benefits a submariner
receives include extra pay for haz-
ardous duty and plenty of good food
served six times a day. If regular
meals are not enough, he can go to
the galley and cook whatever he
likes by just signing the food log
book.

Perhaps the happiest day in the
life of a submariner is the day his
commanding officer presents individ-
ual dolphins at formal quarters. Each
man knows he is now fully accepted
as a member of one of the Navy's
most elite services, the Submarine
Force. —-Story and photos by

C. J. Wiitala, PHC, USN.
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BIG JOB Nuvy tugs push at bow of USS Amer:ca (CVA 66) as she is eased toward pierside of Cubi Point, Phnllppmes

A SIGHT
TO SEE

THE RAINY SEAsoN at Cubi
Pomt, Phlllppmes, where 5t0rn|y
winds often blow up to 35 to 40
knots. Sometimes, visibility is so
poor you can't see the stem of a
ship.

Despite the weather conditions,
ships of the Seventh Fleet continu-
ally find their way from the South
China Sea through the torrential
rains to dockside, but only with the
help of a handful of tugboat skip-

pers and harbor pilots who literally
get away with pushing the Fleet
around even during a downpour.

The number of tugs used in any
docking depends on the weather.
As wind velocity increases, so does
the number of tugs needed, Four
to six is usually the number, espe-
cially when the customer ship is an
aircraft carrier.

Like bandits waiting for a stage-
coach, the tugs rendezvous in the
middle of the bay while one of them
picks up a harbor pilot at Port Serv-
ices and intercepts the ship as it

Tugmasfers on

passes Grande Island at the mouth
of the bay.

Once on the flattop’s bridge, the
pilot takes charge of docking pro-
cedures and assists the OOD in giv-
ing commands to the helmsman,

As the carrier enters the protected
waters, the pilot signals the tugs to
move in and make-up, or tie up,
with the ship as she rounds Cubi
Point. Leyte Pier, the docking site,
becomes the point of interest as the
pilot guides the ship toward it at a
45-degree angle. By walkie-talkie he
tells the tugmasters when to back

HIGH AND LOW-—Looking down from pilothouse (right of signal flags) pilot
guides carrier in. Ri: Down at water level tugmaster wutches as he pushes bow.
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off or push forward, a touchy task
in a brisk breeze.

Meanwhile, boatswain’s mates
shoot or throw lines from the carrier
to a dock working party as the war-
ship eases close to the camels sep-
arating her from the pier. Tugs tied
together at either end of the carrier
respond to the steady control com-
mands of their masters as they carry
out the harbor pilot’s instructions.

One of the three harbor pilots
responsible for safely docking the
fleet ships is a retired chief boats-
wain’s mate, Jack Berry.

“Carriers offer no special prob-
lems, other than their sheer size,”
says the veteran seaman. This be-
comes a mai()r factor, agree the tug—
masters, for when a brisk wind turns
the high-hulled ships into sailboats,
the little tugs redllv have to flex
their muscles. But the larger ships,
such as the carrier, can help the tugs
through the use of their four pro-
pe“er&. by bdtking dUWI] on one set
of screws while going forward on
the other set. This aids the pilot in
fighting the wind.

Usually within the hour, after a
last gentle nudge by the tugs se-
cures their charge next to the pier,
all lines are doubled, telephone
wires connected, water and fuel lines
hooked up.

—Story and photos by
Kenneth B. Dalecki, JO3, USN.
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TEAM MEMBERS Dockmasters communicate with pilot as they check ship’s
approach to the dock. Below: Carrier drops lines as Cubi tugs come alongside.




As IN THE pioneering days, the

Navy has a modern day trail-
blazer. In this instance, it is uss
Maury (AGS 186).

Officially designated as an auxili-
ary general survey ship, Maury is
charged with the job of charting the
ocean depths and shipping lanes,
and producing those charts which
serve as navigational guides to Sev-
enth Fleet vessels and other marin-
€ers.
As a result of the Vietnam build-
up, it became necessary to bring up
to date the pre-World War II navi-
gation charts to ensure the safe pas-
sage of the increasing number of
ships plying the' waters off the coast.
Maury’s original six-month deploy-
ment in 1967 was extended to nine
months to permit her to cover the

Uss

Maury:

areas which the U. S. Naval Oceano-
graphic Office felt it needed chart-
ed

By the time Maury had complet-
ed the job she had covered nearly
15,000 miles, many of them in rough
weather or in the vicinity of the
enemy in river waters.

The general area of the surveys
included the northern half of the
Mekong Delta from Vung Tau to the
Bassac River. From these surveys,
14 four-color field charts have been
made—the first since World War II.

Producing these charts was an
all-hands effort. It included the
boatswain’s mates and seamen in the
52-foot soundboats which do the
bulk of the actual survey work; the
Seabees and Marines in the hydro-
graphic division; and the lithogra-
phers and photographers working in
the print shop.

A TYrICAL day of operations would
see the soundboat crews rising
at 0430, lo