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End of the Line for the USS Plainview -- A Short History of America's Short-Lived Hydrofoil Navy

By the 1980s, the sight and sound of a Boeing turbine-powered hydrofoil ferry skimming along Puget Sound at 40 knots was so common it barely rated a mention. After thirty years of intensive development, this "futuristic" design had finally matured and found its role in the nautical world. In the northwest, it was as a high-speed passenger ferry on the Seattle-Victoria run, in the southeast it was as a patrol boat interdicting drug runners. 

There were still occasional mechanical and electronic problems, but the future looked promising. Yet by the 90s, the hydrofoil had completely disappeared from US waters. It survived another decade in the Mediterranean, the former Soviet Union, and SE Asia, but here too its days were numbered. The hydrofoil era that had begun in the early 1950 with such fanfare had ended.

Personally, I only had one encounter with a moving hydrofoil. I remember watching from the deck of my small boat as one skimmed by on its way to Canada. More recently, I've been watching a small crew on the lower Columbia River methodically dismantle the US Navy's biggest hydrofoil, the USS Plainview, encouraged by the high price of aluminum!

This will leave just one of the US Navy's four ocean-going hydrofoil prototypes afloat--the 110' High point launched in 1963. Coincidentally, it was also brought to the Columbia after it was sold and is been moored a few miles away at the WWII naval air station docks on Tongue Point. A string of owners have all failed to put this more conventionally- shaped hull to any serious use. 

Researching these vessels' long and tortuous development history only led me further into the subject and the inevitable question "What caused the demise of all the hydrofoils? On the military side, it was apparent that the Plainview was a typical example of a procurement process that got completely out of hand. Designated the AGEH-1 (Auxiliary General Experimental Hydrofoil), it was designed to track Russian nuclear submarines in any weather. The design team was sailing into uncharted waters trying to "fly" a 320-ton vessel weighed down with depth charges, torpedoes and 30,000-gallons of fuel to give it the necessary range. At 212 feet and 320 tons, it was the largest aluminum vessel in the world to that date and the largest hydrofoil. 

Although it was only a prototype, it was a handsome ship with a long tapering stern and sweeping aft deck. A hinging T-foil was mounted in the narrow transom. It's main foils and engines were even more impressive. The revolutionary two-stage propulsion system consisted of two GMC 871 diesel engines for low-speed hull-borne operations up to 13 knots, mounted near the stern and driving custom inboard/outboard legs. For higher speeds up to 50 knots, two General Electric LM-1500 hp gas turbines (used to power Phantom fighters at the time) were located amidships. They were connected to big reduction boxes that geared the turbines output down to 1,700 rpm. The drive shafts followed a "Z-path" down the 23-foot long hydrofoil legs and into a torpedo-like nacelle to turn a titanium propeller with a diameter of 5.2 feet.

The struts of the 25-ton main hydrofoils extended from the port and starboard nacelles and retracted by rotating out and up until they were vertical. The hydraulic system that controlled the angle of the foils could operate at a pressure of 3,600 pounds per square inch at 1,000 gallons per minute. It was eight years after the design process had been initiated that the big foiler finally rose out of the water for 11-1/2 minutes on 21 March 1968. Popular Mechanics put it on the cover and eagerly proclaimed it "the ship of the future," but nearly a year passed before it was ready to begin Preliminary Acceptance Trials. On 1 March 1969, the Navy took delivery and assigned the ship to the Navy Hydrofoil Special Trials Unit in Bremerton. the Navy reluctantly accepted the ship in March 1970, although it was still experiencing numerous problems. 

In the following eight years, the Vietnam War ended and the technicians continued to work on the Plainview's many shortcomings. a One supervisor has described it as "the long and sometimes agonizing history." One of the major problems was the z-angled drive shaft and clutch system that kept breaking down.  In theory the ship could sustain top speed in ten-foot waves, but was never tested to the limits of its rough-water capability. It had been foil-borne for a total of 268 hours, or about three hours per month when Congress finally pulled the plug in 1978.

The first hydrofoil vessel was built in 1905 by the Italian engineer Enrico Forlanini. It used a ladder system of foils and a 60 hp engine driving two counter-rotating air props to reach a top speed of 42.5 mph. In 1911, the famous radio pioneer Alexander Graham Bell started testing the HD-1, a hydrofoil with short airfoils in addition to hydrofoils, to aid in lift. The craft reached 50 mph using an air propeller. Bell's plan for the technology was as an aid to sailing. He envisioned huge passenger hydrofoils sailing across the Atlantic without the need for an engine. By 1918, his HD-4, a vessel 60 feet long, had attained a speed of over 70 mph. 

This was an amazing achievement for its time, and shows the basic simplicity of the technology. However, "the devil was in the details" as they say. The possibility of lifting a hull out of the water on a submerged foil and strut was demonstrated by other researchers in the 1920s and 30s, but it wasn't until the 1950s that hydrofoils really began to make waves in the boating world. By the second half of the century, hulls and engines could be built lighter. That was a time of enormous technological advance when concepts like space travel and jet-powered airliners were becoming reality. On land, cars were suddenly growing tail fins to show they were keeping up with the times. Fins were popular on speedboats too, but other, more serious research was also taking place. Inventive boaters were experimenting with other bizarre ideas like multiple hulls and plastic resins, and were successfully flying small speedboats on foils. 

In my research, it appeared that the year 1952 was when the foiling movement really "took off" in the US. The Baker Company built two 24-foot runabouts that year, the High Pockets and the High Tail, to demonstrate their system of four ladder-type foils. (A couple of years later, they successfully fitted this system to a daysailer called the Monitor.) The first hydrofoil ferry service opened on Lake Maggiore in Italy in the summer of 1952, and that winter the Whitehawk, a high-speed hydrofoil that looked more like a plane, was exhibited at the New York Boat Show. 

In 1953, the CH-4 was launched on Long Island Sound. It was 53 feet long, and looked more like a seaplane than a boat since it was propelled by two aero-engines driving propellers mounted on top of short wings. It was the first hydrofoil to rival Bell's 1918 HD-4 in speed. That fall, a small group of hydrofoil enthusiasts were trying to convince the US Navy that military hydrofoils should be given serious consideration. The Navy agreed to sponsored a research & development program to construct & evaluate a number of hydrofoil test-craft, mainly to appease Dr. Vannevar Bush--a scientific advisor to President Truman with considerable influence on the Navy's budget. 

This was at the height of the Cold War, and the US Navy was taking every possible advantage of the situation to equip itself with the best-available technology to combat any threat the Soviet Union might pose. Bush was convinced that destroyer-size hydrofoils could be used for rapid transport across oceans-a concept that has returned to the Pentagon's wish-list!

In 1957, a Miami yard produced a hydrofoil landing craft for the Marine Corps. Instead of lumbering along at 5 knots, the turbine-powered Helobates skimmed into the beach-head at 30 knots! Of course, there were a few issues with reliability since the whole rig had to fold back before it hit the beach. The Marines decided not to pursue the idea.

That was also the year the first Russian commercial hydrofoil was produced. Over the next 30 years, they would go on to build 6,800 Volga runabouts and 1,500 passenger carriers. Working on similar ideas, the Rodriguez Cantieri Shipyard in southern Italy introduced the first successful hydrofoil-ferry in the western world, the Freccia del Sole, and began a high-speed service to Sicily the next year. Both types used fixed V-shaped surface-piercing foils that are strong and reliable. Many of these designs are still in service today.

A boat moving at speed with its hull out of the water makes a great image, and back in the mid-50s, the media quickly leapt on the story as another example of technology's ability to solve any problem. Popular Mechanics predicted that traffic congestion would be solved by fleets of hydrofoil ferries skimming across our waters. And why stop there? Even ocean liners would be riding on foils! (The experts also predicted home appliances would be atom-powered, and robots would take over household chores.) 

The Boeing company had also seen the potential of military hydrofoil contracts and begun investigating the use of engineering techniques they had developed for aircraft production. Their first prototype appeared in 1962. The Little Squirt was a 20-foot boat propelled by a water-jet. It is on permanent display at Everett Field. The next year, the Fresh I took to the water. This was a serious-looking 53-footer that topped out at 60 mph. It suffered a capsize at high speed.

But the experts insisted that radar, sonar, and other types of electric sensors would be used to detect waves and alter the angle of flaps on these foils to keep the vessel stable. The guidance design took about one year, followed by the approval of preliminary design and weight estimates in February 1962. The contract drawings and final draft of the specifications were signed off by the navy in October 1962. 

In 1966, with its big hydrofoil still not ready, the Navy awarded contracts for a 70' hydrofoil gunboat from two competing companies--the PGH-1 to the Grumman Corporation, and the PGH-2 to the Boeing Company. The 71-foot, 57-ton patrol gunboat, the Tucumcari, was built in Portland, fitted out in Seattle, and launched by Boeing in 1967. It was the first large hydrofoil to use waterjets instead of propellers. The cruising speed was the standard 50 knots with the Proteus gas turbine running. 

The Tucumcari had a crew of 13 and was armed with one 40mm gun and four .50 cal. machine guns and briefly saw action in Vietnam. But it was unsuitable for that environment and was shipped back to Florida. It was on a training mission near Vieques Island, Puerto Rico that this foiler was wrecked on a coral reef in 1972. It was later salvaged and used as a test hulk for structural evaluation and fire containment tests. 

The 73-foot, 70-ton PGH-1 was completed in March 1968 and christened Flagstaff. The design speed was 45 knots foilborne powered by a Rolls Royce Tyne gas turbine with a super-cavitating propeller, and 8 knots hullborne powered by two GM diesels turning waterjets. With the foils extended it had an impressive draft of 18 feet. In 1969, the Flagstaff was transported to South Vietnam and deployed as a patrol craft for river operations out of Danang in Operation Market Time. In 1970, after completing her Vietnam tour, it was returned to San Diego for operations with Boat Support Unit One, Amphibious Forces Pacific. In November 1974, it was loaned to the U. S. Coast Guard on the west coast for a three-month test. 

In September 1976, the Coast Guard again took possession of the Flagstaff. The ship was dispatched to Boston where it underwent repairs and cold weather modifications. On March 2, 1977, it was formally commissioned as a Coast Guard cutter (WPGH-1). It operated out of Woods Hole, Ma. performing law enforcement, search and rescue operations, and enforcement in the new 200-mile fisheries economic zone. After 16 months the Flagstaff was decommissioned, based on the cost of needed repairs and the fact that the Coast Guard felt that sufficient information on the use of hydrofoil craft had been obtained.

Despite these trials and tribulations, in the mid-70s the Navy felt it was ready to proceed to the goal of the program--the building of a squadron of Patrol Hydrofoil Missile (PHM) ships. Boeing was commissioned to develop the concept and produced a design 131-feet long, displacing 240 tons, and using a GE LM 2500 18,000hp turbine for foiling (48 knots) and two MTU 1,600 hp diesels for low speed (12 knots), both driving a pair of waterjets. Initially, several NATO countries expressed interest, but when they learned the price they backed off. The Italians took a PGH-2 for testing in the Mediterranean where they already had a large fleet of hydrofoils carrying passengers. 

The 131-foot PHM carried eight anti-ship missiles, and a 75-mm rapid-fire gun. Boeing built six PHMs during the 1970s, named Pegasus, Taurus, Aquila, Aries, Gemini and Hercules. They formed a squadron based in Key West, Fl. where they worked with the Coast Guard and demonstrated their ability to combine heavy firepower with very high speed in rough seas chasing drug smugglers. (In response, the Soviets had launched the Babuchka frigate of 465 tons that took the title of "world's biggest hydrofoil.")

After twenty years of intense research and countless millions of dollars spent, the last of the Pegasus Class was delivered in 1982. The ships had many problems, including water pump cavitation at high speed, cracking in the foils, and precession in the foil control systems.  A decade later, all six were decommissioned. One has been turned into a museum in the south-east. America's hydrofoil navy was quietly retired. It seems the military hydrofoil has sunk without trace. The navy had apparently learned its lesson. The engineers and planners whose careers had been built around the concept realized they would have to find other exciting ideas from the civilian world--soon SWATHs, RIBs and planing patrol boats were being proclaimed as the next breakthrough.

However, the technology developed in this program would contribute significantly to the design of Boeing's passenger-carrying waterjet-propelled hydrofoil, the Jetfoil. It was based on a smaller hull, had a cruising speed of 40 knots powered by a 17,000-horsepower GE marine gas turbine engine and could carry up to 350 passengers. The first Jetfoil was launched in April 1974 six months before the first PHM, and soon became a part of the Puget Sound scene.

The airplane company would go on to build nearly two dozen Jetfoils----the most sophisticated civilian ferries ever seen. On November 13, 1977, the Seattle Times announced that the Jetfoil was "The future of the Washington State Ferry System," overlooking the obvious fact that a ferry built to aircraft standards would have a very high price tag. In addition, its turbine engines burnt too much fuel, it needed lots of maintenance, and went through many attempts to measure wave heights and relay signals to the flight controls. Nonetheless, the Jetfoil, was liable to "crash land" back to the water at high speed if it struck flotsam and its sensors shut down. 

Not surprisingly, this remarkable high-tech craft failed to attract American customers, and the first one actually went into service in Japan. Two of them operated a Seattle-Victoria service in the 1980s, but even with the manufacturers close by, this route ultimately failed to show a profit. Demand for the Jetfoil never grew to anything like the size Boeing needed to sustain production. Even Popular Mechanics has deserted the hydrofoil camp! A license for the design was sold to Kawasaki Industries who built another 15. (An internet search found two still running between Hong Kong and the mainland, and one available for $1 million. Many others may still be in service.)

In the early 90s, some of the ex-JetFoil engineers from Boeing tried to come up with a cheaper hydrofoil by mounting an two ex-Hercules aero-propellers on the stern of an 85' fiberglass hull built in Westport. It only flew a couple of times.  Eventually, it was converted to the old Russian foil system and in 2003 was chartered and run between San Diego and Oceanside. It took a $5 million grant to get the service up and running, and before long the operators were offering free rides to fill the seats. After 25 weeks, the grant money ran out. A careful Google search found only one hydrofoil operating in North America--in Canada. It's a small Rodriguez-type and runs between Kingston, Ontario and Pelee Island on Lake Erie. 

That's where the story ends-"not with a bang but a whimper." There's an obvious question here: what went wrong? I've searched for an authoritative answer, but there are no reputations or money to be made analyzing this failure. Hydrofoil supporters continue to state that lifting foils "reduce fuel consumption and wake, and increase speed and comfort."  Naval architects now have the benefit of advanced design software, computerized motion-control systems, and aerospace high-strength laminates. Unfortunately, even this technology could not save the hydrofoil!

The Italian builder Rodriguez, who built 250 hydrofoil ferries, have only delivered two since 2000. They now concentrate on catamarans and slender monohulls that are simpler and cheaper to build, and accept standard engines and drives. Catamarans benefit from the efficiency of very narrow hulls and the inherent stability of the twin hull platform. Why were they ignored for so long? Perhaps because they were "invented" by Stone Age people in the distant past-or were associated with fun at the beach. 

Indeed, the catamaran concept is so elegantly simple that it didn't need extensive tank testing or an expensive research program for the pioneers to do what the hydrofoils never could--scale up their designs to the length needed to hundreds of cars across oceans at speed. This has been achieved by Australian entrepreneurs in just 20 years. The Pentagon, like many yachtsmen, was slow to recognize the potential of multihulls, but has recently been testing the big Australian catamaran vehicle ferries for their potential to deliver troops and armored vehicles at speeds up to 40 knots into shallow-water ports. 

Catamaran ferries intended for use in choppy waters are often fitted with motion-control stabilizer fins at bow and stern that are really small hydrofoils, or carry a full-width foil between the hulls to give partial lift. The promise of hydrofoils, once so bright, has been reduced to the role of an accessory on the catamaran. 

--------------------------------------------------------------------------------------

The New York World's Fair Hydrofoils

The New York World's Fair in 1964 seemed like the perfect opportunity to prove that American free enterprise could successfully design, build and operate these futuristic craft. A fleet of small passenger foilers would whisk visitors They fit the Buck Rogers-type science exhibits were very popular. The builders should have known better than to call their boat the Albatross!

The hydrofoil movement had picked up speed in the 1960s. In 1961, Grumman even offered a foil kit that could be bolted on to its popular aluminum runabout. In 1961-62, a Newport Beach Ca. Company spent 180,000 man-hours developing a design by Helmut Koch, who moved to the USA from his native Chile in 1955. Tests were very successful, and the 34' Albatross achieved foil-borne speeds up to 40 mph with a full load of 24 people. It was meant to attract attention and it did. It resembled a bus on stilts racing through the water. The hull and cabin were all aluminum, with the hull seams welded. The boat was the first U.S. hydrofoil to receive U.S. Coast Guard certification to carry passengers commercially.

The engine, a 181 hp GM 6V-53 two-cycle diesel, was under the deck amidships, immediately aft of the pilot's seat and drove a single 20" x 24" propeller through a long exposed shaft. The foils were fabricated from welded aluminum extrusions and attached with "break away" stainless steel bolts designed to prevent damage in case of striking a submerged object. Draft was only 2' 6" on foils as opposed to 6' 6" when floating on the hull. Production cost for the boat was to be $75,000.

The prototype was then shipped to the Wilson Yard at Wilmington Delaware for its introduction to the public in October 1962 on the Potomac River in Washington, D.C. So the stage was set for the introduction of hydrofoil commuter service in the Metropolitan New York area. The plan was to operate a commuter service between 23rd St. on the East River in Manhattan, and various "commuter ports" on both shores of Long Island Sound. It was figured that the boat could be run profitably, even if only half full. As the opening of the New York World's Fair approached in the spring of 1964, one can see that American Hydrofoils' announced hope to eventually have "more than a score of hydrofoils on the World's Fair run alone" was pure hype. The commuter runs were barely mentioned.

Technically, they were a success -- they were fast, safe, and efficient, More than 100,000 passengers were carried to the Fair by hydrofoils without injury during that peak summer of 1964. Despite all the glowing promises, only 17 hydrofoils were built when construction ended. When the World's Fair finally closed in the Fall of 1965, the sole surviving reason for the hydrofoils' presence in New York Harbor had ended. The American Hydrofoils fleet was sold off. In the succeeding years, the fleet became more and more dispersed, their names were changed and the aluminum foils were removed and junked.
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