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Performance Predictions

The SSP design form was based on a combination of model tests and theory. The
design is somewhat similar to one of the earlier towed models [2]. but it has a greater fore-
and-aft strut spacing and incorporates the addition of canard fins sized according to the
theory presented by Higdon [12].

Early towed model tests [2, 3] indicated that the struts should be spaced fore and
aft as far as possible in order to reduce heave and pitch in following waves: associated motion
tests showed that the metacentric height in roll should be roughly % of a hull diameter. al-
though as little as ' of a hull diameter is acceptable. The tests alsc .erified that stabilizing
fin(s) were necessary for pitch stability at moderate-to-high speeds.

Figure 4 shows a 5-foot radio-controlled model that was built to further explore the
dynamic behavior, model drag and hydrodynamic coefficients, the effect of wind and waves.
and to simulate the results of control surface failure, hull flooding, towing, and anchoring
of the SSP. The radio-controlled model tests [3] showed no dynamic problems at any
speed or any angle to waves, although the largest motion occurred in following waves.
Experimental and theoretical results show that the SSP should operate well under all con-
ditions through its design sea state 4. Slamming is expected in head seas in sea state 5.
although the automatic control system to be installed at a later date should reduce impacts.
Seven different bow shapes were tested to determine which would produce the least impact
force. The vertical gap between the hulls and cross structure would permit waves up to the
gap height of 14.75 feet to pass without cross-structure impact or exposure of the hulls if
level flight were maintained.

The radio-controlled model was found to be nearly critically damped in heave, pitch,
and roll when underway therefore resonance should not be a serious problem. Good damp-
ing was exhibited at rest. The model behaved acceptably in simulated waves up to the tank
iimit of 18 feet and in simulated winds up to 100 knots. The model towed well in wind and
waves, although tow speed should be kept below wave speed in large following waves. It
responded well at anchor except for side-to-side swing in the higher winds: a Hammerlock -
moor would eliminate swing.

Figure 4. Five-foot radio-controlled model of the SSP.
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FLEX COUPLING

Figure 8. SSP propulsion system.






The front of one lower hull will be outfitted with the largest known monolithic
acrylic casting., shown in Figure 9. This castingx is a hemisphere that measures 78 inches in
diameter, is 6 inches thick, and weighs 5000 pounds. Its purpose is to allow scientists to view
experiments from beneath the ocean surface. Other acrylic windows in the struts below the
waterhine allow the ship’s control surfaces and propellers to be viewed while underway.

The SSP is equipped with a hand-held control unit which enables an operator to
control the platform from any location on or below deck.

The radar is a newly developed product from the Naval Weapons Center, China Lake.
The resolution of this unit is such that it is possible to distinguish the size and shape of
passing ships. The display is in many respects more like a television picture than that of a
radar.

Several secondary experiments have been designed into the platform. Of the six
tanks which contain fue! bags, four have some form of built-in abrasion prevention system,
while two have no special provision and act as controls. Also, the pilot. copilot, and navi-
gator’s seats are each equipped with various types of shock isolation hardware. Future tests
with bow slamming are expected to indicate a preference in seating type.

The SSP has many other interesting features and equipment. Unlike most platforms,
the SSP has an abundance of space and flat deck area. The top deck and most of the cross
structure compartments are available for payload. Bulky items such as fuel are stored in
the submerged hulls and struts. The only nonportable hardware that projects above the
weather deck is the mooring cleats and chocks. When the well is covered. this deck provides
approximately 2500 square feet of clear flat area.

Figure 9. Acrylic hemisphere for one of the SSP hull noses.

al)esigned by Dr. J. Stachiw at NUC



CONSTRUCTION

Construction of the SSP was accomplished at the U. S. Coast Guard Yard located at
Curtis Bay just south of Baltimore. MD. This small yard, approximately 1000 personnel. is
the only facility of its type operated by the Coast Guard. Its primary function is the con-
struction and repair of Coast Guard vessels, but proje s are uccepted from other government
agencies when the workload will permit or if special talents are required which are only
available at the Coast Guard Yard. Construction of the SSP at this yard both smoothed out
the workload and utihized the Coast Guard's experience with aluminum construction and
gas turbine powerplants. The yard has also demonstrated on many occasions the ability to
take on projects of an unusual design and complete them without difficulty. which has
certainly proved to be the case with the SSP.9

Construction of the SSP began in June 1972, By February 1973 the major structural
modules had been joined. as shown in Figure 10. Launching took place on March 7. 1973,
followed by the installation of the engines. chain drives, and general outfitting. The first
trial run occurred in October, 1973, in Chesapezk Bay. at the ground idle speed of 4 knots.
On the very second day oi trials, which took place in November. 1973, the SSP reached its
design speed of 25 knots (according to the Kenyon log) after being tested in two-knot speed
increments. Figure 11 shows the SSP underway at 14 knots. No photographs were obtained
at higher speeds, although good motion picture coverage was obtained at various speeds up
to the top speed of 25 knots. During trials in February. 1974, the upper jack shaft in one
chain drive failed, causing a redesign and modification of the chain drive system.

Figure 10. SSP modules being joined ir. drydock.

7
Construction under the direction of Lieutenant J. Payne.



Figure 11. SSP underway

CONCLUSIONS

I'he 190-ton SSP should be an ideal platform for oceanic research since it is small,
requires a crew ol only four, has good range and speed characteristics. and is designed to
operate through sea state 4 and into sea state 5. Further, it is designed for modular out-
fitting and has a well in the cross structure for handling undersea devices; a cover can be
placed over the well for landing helicopters and small V/STOL aircraft

Since the SSP is the first large manned version of a SWATH-ty pe configuration, it
may have considerable impact on the future Navy Many of its characteristics can be scaled
into larger sizes. For example, the 190-ton SSP operating at 25 knots in sea states 4 to 5
will behave similarly to a 3000-ton version operating at 40 knots in sea state 6. A 3000-ton
Naval version would be large enough to support a sizable number of aircraft, weapons and
missiles. sensor suites, or mixes thereof

I'he SSP may also lead toward many kinds of nonmilitary use; for example, oceanic
research by universities; crew boats or supply ships for the offshore oil industry ; and cruise
ships, transport craft, ferries, or fishing boats




















