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To the Depths of the Sea by Bathyscaphe

In the French Navy's Balloon of the Deep, Marine Explorers Enter
a “Purée” of Living Creatures and Sight Strange White-eyed
Sharks in the Eternal Night of 4,000 Feet

By Carr. Jacours-Yves CousTEAUu

‘ l THAT is it like to go down to the dark
floor of the sea in that wonderful new
dirigible of the depths, the bathy-
scaphe? One day in December, 1933, I found
out, descending 4,000 feet into the Mediter-
ranean.

The night before, I had been in Paris, await-
ing a signal. Finally it came: “Weather fa-
vorable.” Catching the Blue Train, T sped
toward Toulon and the naval dockvard. Dawn
was breaking when T arrived, and T hurried
to the slip where this 53li-foot deep-diving
submarine, smallest operational unit of the
French Navy, was usually berthed, a midget
dalmost lost among the hulking aircraft car-
riers and tall warships.

No Cables Tie This Sub to Surface

This time, however, the slip was empty.
The bathyscaphe had already put to sea, un-
der tow. Boarding a speedboat, 1 raced after
her through the crowded harbor and out into
the Mediterranean, A few miles offshore we
catight up with the Elie-Monuier, the naval
research ship acting as a tug, and transferred
to her bridge.

Aboard I found my two friends, the now
famous deep-diving team: Lt. Comdr, Georges
Houot, tall and lean, with a shy grin, and
boyish-appearing Lt. Pierre Henri Willm, of
the Navy Engineers. We talked animatedly
of the day's objective—the Toulon canyon,
an undersea gorge about six miles from the
harbor—and then I strolled aft to the taffrail
and looked back at the bathyscaphe, bobbing
and dancing in our wake. Both pride and ex-
citement welled up in me. For this small craft
held the promise of an opportunity for which
I had worked and waited almost 10 years.

Like the Aqualung (which with Emile
Gagnan I had developed in 1943), the bathy-
scaphe is an independent diving apparatus
without lines to the surface.* Compartments
holding some 20,000 gallons of light gasoline
buoy her up, as hydrogen or helium buoys a
balloon, Intimate with the sea, she carries one
down from the Continental Shelf, habitat of
the Aqualunger, to the ocean deeps. (Her

very name, in fact, comes from the Greek
words bathy for “deep” and scaphe for “boat.’)
Possessed of such a ship, man may now de-
scend far into the sea and gaze irom a win-
dow at some of the last mysteries of our globe.
Why speculate upon future journeys to other
worlds while 70 percent of our own planet re-
mains unknown to us?

In 1948 T had taken part in tests of the
original “deep-boat”—F.N.R.S. 2—with the
men most responsible for her: Professors Au-
guste Piccard and Max Cosyns, the latter of
the University of Brussels. The dives of this
model off French West Africa had proved the
principle sound. To our regret, however, the
prototype was unseaworthy. Though she had
serenely withstood enormous pressures down
below, she was wrecked on the surface in a
mild Atlantic swell.

We then campaigned for a new bathyscaphe,
One of the most ardent spirits in this cause
was the French oceanographer, the late Dr.
Claude Francis-Boeuf, As before, too, we had
the advice of Professors Piccard and Cosyns
and the financial assistance of the Belgian
National Scientific Research Fund., Indeed,
it was the initials of this progressive Govern-
ment trust, Fonds National de la Recherche
Scientifique, which were to give FN.RS. 3
her name,

The new plans, however, were drawn by
the French naval architect, Lt. Comdr, André
Marie Joseph Gempp, of the Engineers, with
Piccard, Cosyns, and myself as technical ad-
visors., Diver Frédéric Dumas contributed
several vital ideas for the design,

Lieutenant Gempp's work was ended ab-
ruptly by combat orders sending him to Indo-
china, He was succeeded by Lieutenant
Willm, who with Houot completed the sub-
marine. During construction, Professor Pic-

*The story of the Aqualung, and of a remarkable
archeological purpoze to which it was put, has been
vividly told in the Nartonar Groorarme MacaziNg
in “Fish Men Discover a 2,200-ycar-old Greek Ship,”
January, 1954, and “Fizh Men Explore a New World
Undersea,” October, 1952, hoth by Capt. Jacques-
Yves Cousteau, leader of the National Geographic
Society-Calypso Oceanographic Expeditions,
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layer of creatures whose bodies reflected the
echo-sound beam—perhaps squids, shrimps,
or fish, perhaps microorganisms (page 74).
“Papa Flash,” as his shipmates called Dr.
Edgerton, had lowered his cameras from the
Calypso at 17 stations throughout the Medi-
terranean, from Monaco to the Greek islands,
making more than 10,000 photographs in this
strange zone at depths averaging 1,500 feet.
His film showed shrimps, medusas (a type
of jellyfish), siphonaphores, and myriads of
tiny specks. But in Dir, Edgerton’s opinion, in-
stead of solving the problem of the DSL, these
pictures proved we had not even begun on it,
For—at least in the areas he had worked—
the population of animals in the photographs
turned out often to be as thick above and
below the DSL as it was in the layer itself!

Eye “Closer to Brain” than Lens

This perplexing evidence was fresh in my
mind as the F.V.R.5. 3 approached her diving
station. Would our observations justify the
money, work, and stubborn belief put into this
independent man-carrying vehicle, or would
the best way of studying the depths still re-
main remote-controlled instruments and auto-
matic cameras lowered from ships?

Skeptical, one observer on board asked me
if T really expected to see anything that
10,000 photographs failed to record.

“Of course!” T said. “A direct look is
something else again.”

“After all,” added my friend Dumas, “the
eye is closer to the brain than the lens. The
eye knows how to select.”

Houot and Willm had already tested the
craft down to 6,890 feet, but, because of the
mechanical failure of an echo sounder, had
not dared descend farther than some 300 feet
from the bottom. Deprived of any accurate
gauge of the depth, they were afraid the sheer
momentum of their 93%-ton vessel would
drive it dangerously into the mud before they
could discharge ballast, or crash the delicate
hull against some projecting rock.

This fear was very much with us, We had
read in the papers that Professor Piccard’s
Trieste, diving off Capri in the previous sum-
mer, had plunged to the bottom and partially
buried her sphere. Happily, Piccard and his
son had been able to discharge ballast, pull
out of the mud, and ascend safely.

But neither on this dive nor on others had
the bathyscaphe’s utility as a real submerged
laboratory capable of descending safely to the

sea bottom and eruising along it been fully
proved, That would be our objective.

For our dive we had chosen the strange
canyon off Toulon surveyed recently by our
friend, Prof. Jacques Bourcart, As the Elie-
Monnier rounded Cap (Cape) Cépet and
headed toward Porquerolles, Lt. Comdr.
Georges Ortolan called for soundings. The
man at the echo sounder reported: **3,700
feet...3,800...3,950...4,020...”

According to Bourcart's isobath charts, we
are now floating just above the great sub-
oceanic valley. The engines fall silent, while
our compressors begin to puff-puff, pumping
compressed air into the Aqualungers' tanks.

By motor launch, Houot, Willm, and I chug
over to the submarine. 1 feel a certain sym-
pathy for Willm; today he will be giving his
place on the deep-boat, his baby, to another
for the first time. And he seems a good deal
more anxious about our dive than we are.

Houot enters the conning tower and opens
the entrance of the air-lock shaft that leads
to the sphere. Before he goes down the
ladder, however, he points to 2,303-foot Mount

.Coudon towering over Toulon harbor and =says,

“We're going down much deeper than that.”

Aqualungers Check Safety Locks

Now our Aqualungers prepare to “launch”
our curious craft, Clad in black rubber suits,
with great black fins on their feet, daggers and
lead ballast at their belts, they deploy under
the command of a petty officer. Their vital
function is to remove the safety dogs which
we have bolted over our 7 electromagnets
while under tow (page 82 and diagram,
page 72).

Flickering down alongside the bathyscaphe,
they ceremoniously remove each lock in turn
and hand them to Willm on deck to be
counted. Not one of these dogs must be
forgotten: to press the emergency ballast re-
lease, for example, and find it locked could
prove disastrous.

I go down the entrance shaft, juggling my
cameras, and skin through the narrow hatch
to join Houot, Swinging shut the heavy steel
door, he tightens the 16 bolts. This is just
routine for Houot, but it gives me the odd sen-
sation of condemned men locking themselves
in their own cell.

The interior is 614 feet in diameter and a
rather tight fit for us both. My cameras,
cases, and lenses cover most of the floor. In
front of the conical Plexiglas window I place

the pillow I have brought
to rest my knees,

Assuming the posture
of a devout Moslem at
prayer, I settle happily
into this painful crouch,
scarcely listening to the
faint murmur of the ma-
chinery, the hum of in-
struments. The bathy-
scaphe is alive—that is all
[ know. 1 can hear its
heart beat regularly! But
I—I am going to sce the
mysteries for myself,
through the green Cyclo-
pean eye of our sphere.

Houot turns the valve
of an oxygen container.
With a soft hiss the life-
giving gas enters our tiny
chamber. We breathe it
gratefully. Then he pushes
controls which flood the
air lock down which we
have just climbed. This
operation subtracts from
the bathyscaphe's buoy-
ancy and starts it down-
ward.

From the bridge of the
research ship Ortolan is
still able to talk with us
by radio before our an-
tenna sinks. His clear
voice says:

“Depth below yvou on
our echo sounder is 4,050
feet . . .

The rest of his remarks

il French ¥avy. Ofticial

Brightest of Lamps Can Light Ocean's Gloom a Mere 30 Feet

Dense with millions of microorganisms and far below the reach of the sun,

are cut off. The antenna  sea water at the ocean's floor acts as a formidable light Alter, Bul lamps sus-
is under, The bathyscaphe pended on the bathyscaphe's stern far ahead of the camera make photography

is falling.
I stare through the

possible even at a distance: as long as the object to be photographed is
lighted, the intervening space can be completely dark. Bathyscaphe's build-
ers have proved that it can function safely as an underwater laboratory

I'"I"rtlmlt'- Dumas, ]'l‘-'ldi“E Next step: to equip it with a host of specially designed and sensitive instru-
his camera before him, ments for scientists to uge in firsthand study of the depths, Here French
swims past, his Aqualung ssilors adjust their Navy's type of electronic flash.

humped on his back. He
is filming the descent of our artificial monster
(page 85). Soon we have outdistanced him,
however; I imagine him gliding lazily above us,
hiz lens angled down at our dwindling profile,
We have planned to descend as slowly as
possible, to let me see everything 1 can. The
blue of the water is the same marvelous color
we have seen in Aqualung dives, It changes

into deeper blue; the water is clear. T see no
fish or plankton.

Houot says, “Three hundred and twenty-
eight feet.”” We have passed the limit of safe
Aqualung diving. “T am releasing ballast to
lighten ship and slow the descent a little.”

I switch on the first droplight. It lights
the water at a distance of 10 feet from the




On the surface, the bathyscaphe is towed bow foremost (=)
to protect its windowed sphere and electronic equipment. AL
the ocean floor, its clectric motors drive it at one knot in the
other direction, permitting its crew to peer ahead through the
steel globe’s slightly canted porthole, Rudderless, the sub can
be mancuversd by reversible twin propellers.

The Bathyscaphe, F.IN.R.S. 3
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Free of Surface Ties, the Bathyscaphe Takes Man

to New Frontiers

More astonishing even than its record-break-
ing dive of 13,287 feet is the bathyscaphe's
revolutionary design: this fantastic ship oper-
ates essentially like an underwater balloon,

From a “gasbag” hull of thin sheet metal
hangs a curious gondola—a 123 -ton cast-steel
sphere,  Just as a balloon uses lighter-than-
air gas to give it buoyancy aloft, so the bathy-
scaphe uses lighter-than-water gasoline to give
it buoyancy below the surface.

Why doesn't the pressure of the depth erush
this fragile hull> Becauze sea water iz free to
enter the hull through an opening in the bot-
tom (1) to compensate for loss of the gasoline’s
volume by compression; thus it exerts the same
pressure both inside and outside the hull, There-
fore, the hull need be strong enough only to with-
stand the buffeting of surface waves, However,
the sphere’s 34z-inch-thick walls are designed to
resist water pressures up to 244 tons per square
inch, making it possible for the crew Lo work at
sea-level conditions,

in Ocean's Depths

To begin the dive, the air lock (2)—the
crew's passageway Lo the sphere-—is looded with
gea water. This adds weight to the ship and
starts its descent, To slow down, the pilot jet-
tisons driblets of bird-shot ballast from the
&ilos (31 by releasing magnetic controls,

Conversely, as the bathyscaphe encounters
conler and slightly heavier water, its relative
weight decreases.  The ship slows down and may
even stop.  To resume the dive, the pilot dis-
charges a bit of gasoline, which is replaced by
heavier sea water.

As the bathyscaphe approaches the bottom,
the guide chain (4) touches down, and the
grounded links lighten the ship so that it hovers
in equilibrium. In effect it is “supported” 10 to
15 feet from the ocean floor.

To rise, the entire guide chain is dropped by
releasing its electromagnetic fastener (5). After
surfacing, the crew uses compressed air to blow
water from air lock, thereby clearing the pas-
sage to conning tower,

& Natienal Geagraphic Society
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