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Some startling examples of the capa-
bilities of the modern submarine have
been brought to the attention of the
world within the past few months. The
nuclear submarines Nautilus and Skate
bolth submerged bencath the Arctic ice
pack and visited the North Pole; the
Seawolf stayed beneath the surface of
the ocean for 60 days, without emerg-
ing during that period for one whifl of
{fresh air. )

These were accomplishments on a
- grand scale, They dramatized the po-
tentialities of the nuclear submarine in
peace or war., The polar excursions of
the two submarines suddenly cut the dis-
{tance between the western coast of North
America and northeastern Europe by
nearly three thou-
sand miles. Schemes —
for Pransportlng“oﬂ, ),@
grain and other o
bulk cargoes be~
neath the seas in gi-
gantic submarines
can no longer be
called *“visionary”.

Similarly, coastlines

once regarded as

immune from attack

have come within e
relatively easy range

of the missile-car-

rying submarine.

One of the more
frightening accom-
plishments of recent
months was the suc-
cessful test-firing to k
a distance of 800 \\
miles by the United —
States Navy of the
Polaris missile. It is
intended that it will
ultimately have a
range of from 1,500
to 1,600 miles, will
carry a nuclear war-
head and will be
capable of being
fired, from beneath the surface of the
ocean by submarines, Five nuclear sub-
marines capable of launching the Polaris
are under construction., The first of
them is expected to be in operation in
1960 as a member of the world’s second
largest submarine fleet.

A submarine armed with 1,500-mile-
range missiles could attack any indus-
trial centre or capital city in the world
—including the capital of Outer Mon-
golia or Sinkiang —and would -often
have the choice of attacking from any
of two or three oceans or seas. Wash-
ington, D.C., or Vancouver, B.C., would
be within the hitting range of a sub-
marine in Hudson Bay, and Kansas

City, New Orleans or Miami could be
bombarded by submarines operating
hundreds of miles from shore in the
Pacific Ocean,

This fantastic weapon of terror has
arisen from the marriage of the rocket
and the submarine. The origins of the
rocket are so ancient that they are lost
in the mists of time, Chinese, Persians
and Greeks long before the Chrisiian
era possessed “fire” - propelled arrows
and signal rockets, The high~irajectory

rocket was introduced to warfare by the
Chinese more than 700 years ago.

The development of the submarine
progressed at a slower pace, although
curious minds had been seeking for
more than two thousand years for some

The first attack—on unsuccessful one—by a submarine on an enemy warship was made by
David Bushnell’s one-man undersea craft, the Turtle, during the American Revolution,

means of living beneath the water. It
is related that Alexander the Great
descended beneath the waves in a div-
ing bell in the fourth century B.C. The
wide-ranging intellect of Leonardo da
Vinci studied the problem of submerged
existence, but it is not until the 17th
century that we find a submarine that
actually worked.

This was the “Ark”, built in England
by the Dutch physician Cornelius van
Drebel in the early 1600s. There ap~-
pears to be considerable myth in the
account of the “Ark” and its activities
left to us by John Wilkins, brother-
in-law of Oliver Cromwell, but it is
probably true that van Drebel did con-

struct a craft of wood and leather, pro-
pelled by oars  sticking out through
leather-surrounded holes, and capable
of navigating under waler for several
hours at a time, Perhaps it is even
true that King James I cruised in it
under the Thames buil it is unlikely,
as was claimed, that van Drebel was
able to restore the purity of the air by
sprinkling aboui a liquid he called
“quintessence of air”,

Van Drebel’s ballast tanks were unique
—poatskins nailed 1o the inside of the
boat, which acted as an inner hull, They
filled with water to allow the boat o
submerge and when pressed against the
sides of ihe craft, expelled the water-
ballast and allowed the litile submarine
fo surface. Van
Drebel is also cred-
ited with attaching
tubes 1o the boat
to admit fresh air
while it was sub-
merged — the first
snorkel., He built
three such subma-~
rines in all and it
may be thai King
James cruised in the
largest of them.

This Duteh phy-
sician was undoubt-
edly a man of rare
ingenuity, but no
matter how - clever
he was, he could not
have created a truly
suiccessful subma-
rine in his day
and age: He needed
tough metals for the
hull and these were
simply not avail-
able; he needed a
compact source of
power not depend-
ent on air, and the
invention of the
electric motor was
still more than 200
years in the future. Above all he
needed to know the difference between
“good” air and “bad” Oxygen was not
known to exist until Joseph Priestly
performed his famous experiments in
1774.

These were handicaps under which
submarine inventors were {o labour for
many years, The situation had im-
proved little, in fact, by  the time of
the American Revolution, when an in-
genious Connecticut Yankee, named
David Bushnell, built a one-man un-
dersea craft, which he called the Turtle.
His purpose was to navigate under the
British warships which were blockading
New York harbour and blow them up
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Fulton’s Nautilus, built in 1800, was propelled by manpower when submerged and by sail on

the surface. He found no buyers.

one by one with power charges fixed
to their hulls.

On board this little, odd-shaped craft
the operator was busier than a one-
man band. The boat had two propel-
lers, one for forward movement, worked
with the right hand, one for vertical
movement, worked with the left hand,
a tiller, tucked under the left armpit.
The ballast tanks were filled and emp-
tied by a hand pump or by foot, if no
hand was free at the moment. There
were certain other little details to at-
tend to, also, such as the main flooding
valve and the mechanism by which the
“torpedo”—an oak keg containing 150
pounds of gunpowder and equipped
with a time fuse—was to be attached
to the target ship.

The only attack attempted with Bush-
nell’s submarine failed when the op-
erator, Sergeant Ezra l.ee, was unable
to drive the torpedo’s screw into the
copper-sheathed hiill of the chosen Brit-
ish warship. He did, however, cause

" considerable consternation, and evaded
capture by turning the torpedo loose
and letting it explode under water.

The next attempt to produce a sub-
marine capable of waging war at sea
was also directed against the British.
The inventor was Robert Fulton, of
steamboat fame, who was living in
France in 1800 and who built a sub-
marine, the Nautilus (the first to bear
that famous name) to aid the: cause of
Napoleon. His two~man craft destroyed
a sloop during a demonstration attack.
The French rejected the submarine on
grounds of inhumanity and Fulton then
tried, with equal lack of success, to sell
it to the British and the United States.
His fame rests on the steamboat, which
he designed about a decade later.

Fulton’s submarine was powered, like
Bushnell’s, by a hand-operated propel-
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ler, but it showed considerable advance
over earlier efforts in its steel construc-
tion and streamlined shape. It may
well have been the only submarine ever
equipped with sails for surface naviga-
tion.

Hand propulsion was still the only
means of navigating under water when
the Confederate submersible Hunley
sank a warship for the first time in
history that a submarine had accom-
plished such a feat. The victim was
the Federal corvette Housatonic. The
Hunley rammed her with an explosive
charge suspended ahead of the subma-
rine’s bows.

In the years that followed, various
methods of propelling submarines were
tried. Steam was the first, in 1880, and
a short-range all-electric submarine was
built by two Englishmen in 1886. By
1895, J. P. Holland, New Jersey inventor,
who had been experimenting with
submarines since 1875, produced the
Plunger, propelled by steam on the sur-
face and electricity while submerged.
By 1900, with an internal combustion
engine replacing steam, Holland had
produced a submarine design that was
to be drastically unchanged until the
coming of nuclear power. He intro-
duced the principles of submerging by
varying the water ballast and diving by
means of horizontal rudders. '

An oddity among submarines was the
Argonaut, built by Simon Lake in 1897.
It had retractable wheels, which could
be lowered to permit the craft to run
along the sea bottom.-

Until the coming of nuclear power,
the submarine was almost invariably
driven by internal combustion engines
(the early gasoline engines were. soon
replaced by diesels, for reasons of
safety) on the surface and by electric
motors when submerged. The batteries

which supplied the power to the motors
had to be frequently recharged, the sub-
marine thus being required to spend a
considerable part of her time on the
surface. For this reason, it was usual
to construct the submarine with a high
forecastle, commodious conning tower
and flat upper deck. Deck guns were
mounted to fight surface actions. .

A relatively simple invention, the
snorkel, was introduced during the Sec-
ond World War. This permitted the
submarine to cruise just below the sur-
face and to charge the batteries for
deep diving. The snorkel lessened the
danger of detection to a great extent,
but not completely. Sometimes a wisp
of smoke could be seen or the wake
detected, radar became sensitive enough
to spot the protruding portion of the
snorkel and, in one recorded instance,
the sound of the submarine’s motor
exhaust was heard. That particular U-
boat did mot survive discovery.

The high-speed, hydrogen peroxide
submarine came on the scene after the
Second World War. Its engines, like
those of the nuclear submarine, are
independent of atmospheric oxygen.
Two, the Explorer and the Excalibur,
have been constructed for the Royal
Navy but, despite their fantastic un-
derwater speed of more than 25 knots,
it has been intimated there will be no
additions to the class.

The power of the atom offered the
“breakthrough” in submarine design
that the navies of the world had long
sought., At last the “true” submarine,
independent of outside air for long
periods was possible.

This independence of the atmosphere
was demonstrated last summer by USS
Seawolf, the second and largest of the
U.S. Navy’s atomic submarines in com-
mission at the time.

On August 7, 1958, the Seawolf, with
a crew of 106 officers and men, sub-
merged in the North Atlantic and did
not surface again for two months. Dur-
ing that 60 days beneath the surface of
the ocean the crew used over and over
again the same air that was in the hull
when they submerged, replenished from
time to time from high-pressure oxygen
cylinders. The carbon dioxide, breathed
into the air by the men and poisonous
in high concentrations, was removed
chemically. An atmosphere analyzer,
based on the principle that different
gases absorb and are heated by differ-
ent wavelengths of infra-red rays, gave
assurance that the atmosphere was re-
maining pure.

The Seawolf’s experiment was signi-
ficant in two other respects—it removed
the fear of.death by gas poisoning in
the event of the submarine meeting
























T oo A

OTTAWA

If undelivered return to:
The Queen’s Printer, Ottawa, Canada,

En cas de non-livraison, retourner a:
L’Imprimeur de la Reine, Ottawa, Canada

D

11,000—6-59 Queen’s Printer and Controller of Stationery
N.P. 575-1674 _ Ottawa, 1959



	06-JUN 1959

