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ALTHOUGH IT IS NOW MORE THAN THIRTY YEARS
PAST, World War II remains the basic point
of reference in analysis of naval warfare,
for there has never been a major naval cam-
paign since. In the naval sphere the lesions
of that conflict were truly revolutionary,

so much that they have yet to be fully
assimilated by many.

As Admiral of the Fleet of the Soviet
Union Sergei G. Gorshkov has observed (1)%*,
in World War II, "Experience in combat oper-
ations in the sea and oceanic theaters show-
ed that submarines and aircraft had become
the main, more versatile and effective types
of naval forces." The naval air power which
proved so important in that war was, in signif-
icant measure, land based. Land based air-
craft accounted for about half of all the
U-boats destroyed or put permanently out of
action. Minelaying and strike aircraft
operating from land bases were among the major
killers of logistic shipping. And land-
based aircraft scored notable successes
against warships.

But land-based aircraft fell far short
of meeting all needs for naval air power in

*Numbers in parentheses designate References
at the end of paper.
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World War II. The essence of air power is
getting enough aircraft with the proper
capabilities over the target, when they are
needed. The principal factor limiting land-
based aircraft as instruments of air power,
particularly at sea, was lack of range per-
formance. To achieve transoceanic ranges in
the face of Tow propulsion system efficien-
cies, low 1ift/drag ratios, and high empty
weight fractions, designers had to accept
large size, poor agility, limited speed,
and/or lTow ratios of payload to gross weight.
This meant that long range land-based air-
craft were too costly and too limited in
capability for many missions, while aircraft
with the needed capabilities and low costs
could not reach many vital targets from
available Tand bases.

The geographically-imposed need for
naval operations has not changed since the
Second World War (although the political-
military factors which affect base availa-
bility have fluctuated). But the range
potential of aircraft has improved signifi-
cantly as aeronautical technology has advanc-
ed (2), bringing many more important ocean
areas within reach of aircraft flying from
land bases securely in our possession. More-
over, the rapid advance in sensor and weapon

Advances in aeronautical technology favor
increased application of land-based aircraft
to naval missions. A number of aircraft types
now combine attractive mission capabilities

with good coverage of ocean areas from avail-
able bases. Further developments can be ex-
pected to improve mission capabilities and/
or range. The result is a broader range of
options for naval planners.



technologies has made factors such as air-
craft agility and Tow-altitude performance
less important for many missions, and this
operates in favor of longer-range aircraft.

To again quote Admiral Gorshkov, "Con-
sidering the importance of the missions
being accomplished by aircraft, and looking
at the possible nature of naval warfare, it
is fully logical to believe that the impor-
tance of aircraft in comparison with the
last war is greatly increasing." (1) In
particular, it seems likely that the roles
which Tand-based aircraft can efficiently
and economically play in sea war are expand-
ing in scope and importance.

This paper will examine the major naval
mission areas and some possible roles for
land-based aircraft in each. No attempt will
be made to define precise mission require-
ments or to compare land-based aircraft with
other possible alternatives.

ANTI-SUBMARINE WARFARE

The greatest single threat to Western
maritime security at this time is the sub-
marine. It is worthwhile to note that this
is not a result of the strength of the sub-
marine as a fighting ship--for its size and
cost it is among the weakest and most vul-
nerable of naval vessels. Rather, the sever-
ity of this threat is a direct reflection of
the difficulty of finding submarines in the
first place.

Aircraft were the major killers of sub-
marines during World War II, and there is
every reason to believe that this would con-
tinue to be true if a naval campaign were to
be fought today. To those who are unfamiliar
with modern air ASW (anti-submarine warfare)
it is often surprising to learn that aircraft
can successfully hunt submarines which do not
come to the surface. By dropping sensitive
acoustic sensors, packaged as sonobuoys,
into the water the aircraft is able to obtain
detection results which compare quite favor-
ably with those for ships and anti-submarine

submarines.

There are several reasons why aircraft
are particularly efficient and effective sub-
marine hunters, including,

1. Speed of Response. Since detections
of submarines will be infrequent and fleeting
the airplane's ability to reach the scene
quickly is of considerable importance.

2. Lack of Vulnerability. It is rela-
tively difficult for submarines to attack
aircraft.

3. Flexibility. The high mobility of
aircraft, particularly long-range aircraft,
permits the ASW commander to concentrate their
effort where and when it is needed.

4, Low Cost. The unit costs of ASW air-
craft, while large by absolute standards, are
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small compared to those of submarines, so
that one can afford a large force of them com-
pared to the number of targets.

The principal land-based ASW aircraft of
the U.S. Navy at this time is the Lockheed
P-3C Orion (Fig. 1). The P-3 series aircraft
are derivatives of a commercial transport
design of the mid-1950s, the Lockheed L-188
Electra. Principal data for the P-3C are
shown in Table 1.

It is frequently asserted that an ASW
aircraft is only as good as its ASW avionics.
This is certainly true in the sense that the
vast superiority of the P-3C over roughly
similar ASW aircraft produced in other coun-
tries is very largely a matter of the excel-
lence of the avionics system developed for
this aircraft through the combined efforts
of the U.S. Naval Air Development Center,
Lockheed, and a number of avionics equipment
contractors.

Any implication that the qualities of
the aircraft itself are unimportant is not
correct, however. In the first place, employ-
ment of the AN/ASQ-81 MAD (magnetic anomaly
detection) equipment, which is used to obtain
final target verification and localization,
requires that the aircraft be flown in a very
tight and precise pattern quite close to the
water. Thus it is essential that the air-
craft have good maneuverability and handling
qualities during low-speed maneuvering at low
altitudes and that pilot workload be kept to
a minimum under these conditions.

Beyond the requirements for low-speed,
low-altitude maneuvering imposed by current
ASW equipment and tactical concepts, and
those for ruggedness, simplicity, and corrosion
resistance common to all naval aircraft, there
is the matter of range, or, more specifically,






