USS Flagstaff (PGH-1)

The following article is from my own experience with the USS FLAGSTAFF (PGH-1) as her Project Engineer and Program Manager from concept design through delivery to the Navy, and for some of her combat service in Viet Nam. The comments herein are mine alone, and do not reflect approval or concurrence of Grumman or the US Navy.

My association with this program began in the Preliminary Design Group (later re-named Advanced Systems) of Grumman’s Engineering Department, where the hydrofoil concept was being studied and tested, with several designs and full-scale vehicles under construction. The most notable of these was the H.S.Denison for the US Maritime Administration. She was a 90-ton, 60-knot test-bed with a retractable surface-piercing foil system, 15,000HP GE gas turbine power plant, and single supercavitating propeller. (I might add that the foils on Denison were designed to break away cleanly in an accident, and this, indeed, happened in a foilborne grounding on the Cape Fear river. Hence, the concept was incorporated in the FLAGSTAFF design, but never tested or proven!)

In response to a Navy Request For Proposal for a hydrofoil gunboat, Grumman and Boeing submitted their designs which differed greatly in foil and propulsion configuration. As there was no clear-cut winner, both Company’s designs were contracted, with Grumman’s design given the Navy’s designation PGH-1, and Boeing’s design given PGH-2. (We liked to think that this produced lots of resentment in the Boeing camp, but I’m certain there was no hidden meaning to the numbering system.) The vessel’s names, FLAGSTAFF and TUCUMCARI,  were derived from cities along US Highway 66, as were the names for a new class of high-speed ships (PGM’s, I believe) which, incidentally, had their main power plants of GE LM1500 gas turbines, which were prototyped back on the HS DENISON hydrofoil. (A little-known fact here is that we coerced GE into selling us that turbine for $1, for the publicity and whatever. But years after the DENISON program was finished, the local GE representative dropped by my office for our usual coffee/bull session, and informed me that we had never paid the dollar to GE. Whereupon I tried to get Grumman to send them a check: Do you know what it takes to accomplish that???? And he wouldn’t accept a dollar from my pocket. He wanted a Grumman check!!!)

FLAGSTAFF’s main engine was a Rolls-Royce Tyne gas turbine, and it was happy to run with Rolls-Royce parts and English hardware. As the San Diego homeport for FLAGSTAFF was a bit shy for maintenance parts, the local Grumman rep and I paid a visit to the maintenance hangar of Flying Tiger Airlines up in Los Angeles, as they were flying Tyne engines in their fleet of CL-41 cargo planes. And of course, they graciously offered us access to their stockroom. But while walking through their hangar, under the wing of one of their planes, I noticed a puddle of oil directly beneath one of the engines. With my comment that “Your Tynes leak also!”, their maintenance director assured us that those engines are “leakers” but the most reliable in the air, and they can live with a little leakage. 

That leakage had me worried during our Florida sea trials on a non-stop foilborne test to prove the vessel’s design range. As it turned out, the day was almost ruined anyway when we struck something “heavy” near the end of the flight, likely a shark or porpoise, and the skipper had instantly pulled back the power. When we saw the bloody mess in our wake we signaled him to keep going. The NAVSHIPS rep who was aboard for this trial thought we touched down during the “glide”, and therefore invalidated the trial. But later examination of our wake during other power-off glides showed that it took several seconds for the craft to settle down, which is much longer than we had the power off after that impact. That shark or porpoise sure took the edge off a lo-o-o-ng day! (I don’t know if the vessel’s speed or range is still Classified after all these years, but you didn’t hear it from me!!)

For the shipment of the FLAGSTAFF to California after her Navy acceptance, we used the SeaTrain OHIO for deck cargo, loading it in the port of Palm Beach, which was our base for sea trials and Commissioning. (It was at the Commissioning that our Company President and CEO congratulated me with a pat on the back and the comment that this was the only program at Grumman showing a profit!!) (A nice fat raise would have done more for my morale!!) 

We lifted FLAGSTAFF to her steel cradle dockside, and using a tracked crane, we then lifted the whole rig onto the top deck of the OHIO. Getting her over the edge of the deck while about 70’ in the air, at the limit of this crane’s reach, and expecting the crane to topple into the OHIO, I just couldn’t watch this last few feet of movement. When I heard the crane operator shut down without dropping the load or hitting the ship, I couldn’t resist shouting to the team “Good Show! I’m buying!!!!” (Remember, these men were Union, and we Grummanites were non-union: a perfect scene for an “accident”.) (Shortly after the loading was completed, one of the managers from Florida Power and Light adjacent to our slip came over to ask us how much weight we were putting on the ground there, because their main cooling water intake was directly beneath the loading operation. The crane guys knew but didn’t bring it up! Can you imagine: Our parting gift to the City of Palm Beach could have been a power-plant shut-down of the whole city!!!)

I had the pleasure of meeting the FLAGSTAFF crew in DaNang, Viet Nam, after her unloading from the USS Gunston Hall, to help get her operational. I was accompanied by the Grumman shop foreman who supervised her construction,  the theory being that the two of us should be able to iron out any shipping or other technical problems. But the FLAGSTAFF crew had already made her seaworthy by the time we arrived. This crew was some team! They had spent months in Florida during the sea trials and troubleshooting, and even went through an informal “school” with the Grumman engineers on all of the ship’s systems. I was impressed with this crew’s ability and determination, and firmly believed that if I was younger and had to serve my country, I’d want to be on their team. (I served my country in the Korean War, but that’s another story.) These “kids” were so sharp that when our autopilot manager was giving them their “final troubleshooting exam”, he told me privately that he “sandbagged” them by shoving rags into the autopilot acoustic altimeter sensors. It took them about 5 milliseconds to locate that “fault”, with the words “Corny!!”

Interestingly, this team found the source of a problem that hounded us since the boat was built. We were experiencing overheating in the hydraulic system in Florida, so the quick solution was to increase the oil cooler capacity and the problem went away. We also would occasionally get an awful howling noise while foilborne which would stop when we tried to isolate it. In Viet Nam, these kids theorized that it had to be hydraulic, and related to the original overheating problem. With their ears and quick reactions, they located the source of the howling: a hydraulic pressure relief valve, which upon disassembly showed a piece of metal jammed in the seat of the valve, which kept the valve open constantly, and causing the hydraulic pumps to work harder to make up for this bypassed, and hot flow. Needless to say, after the valve was cleaned, the hydraulic oil temperature became “normal” and the howling stopped for good! 

During the vessel’s deployment, we Grummanites weren’t invited along on their combat patrols, where their function was the interdiction of local sea traffic sneaking down in sampans from North Viet Nam, carrying all sorts of contraband, mostly explosives, and rocket parts, to supplement those coming down the Ho Chi Minh Trail inland. The Operational Code Name was Markettime. (We were only about 20 - 30 miles from the DMZ, so there was a lot of traffic.) So we hung around and toured DaNang when we could hitch a ride. We also stopped in at the airbase to see how our other Grumman products holding up. (Oh yes. Grumman built many of the aircraft in use there.) But there in downtown DaNang,  tied up at the waterfront was the German hospital ship HELGOLAND, which offered free medical help to the civilian people, ill or wounded, VC, it didn’t matter. In return for this, many of the injured often passed along info to the ship’s crew about impending rocket attacks, so from our base on the other side of the harbor, we kept a careful eye on the HELGOLAND: If she leaves, hold your ears! Well she left one afternoon, and that night, about 2 AM, all hell broke loose. The next day, I found 2 bullet holes in my locker, and a hole through one of my shirts. Sighting through the 2 holes in the sides of the locker, I could see a house across the highway alongside our fence, obviously having some unfriendly folks, so from then on we minimized the use of lights in the barracks. (These were the original French barracks, and were open all around for ventilation.)   

The FLAGSTAFF (and TUCUMCARI) crews lived aboard their vessels and complained about the heat. (Ventilation was, but air conditioning was not part of the Navy’s Spec.) But it didn’t take long before the enterprising FLAGSTAFF crew “found” (“rescued”, “appropriated”, “acquired”) a big commercial air conditioning package, with water-cooled condenser, which they got working on the dock alongside. (The unit got “lost” on its way to the Air Force side of the DaNang airstrip, where all quarters were air-conditioned. However, the Marine Corps pilots lived in tents on the opposite side of the airstrip. They called it “Dogpatch”!) (TWA had a small shed alongside the airstrip to handle a weekly supply flight. Its sign said “Teeny Weeny Airlines”, but they weren’t selling any tickets!) 

Another irony of this war: The Marines had devised a sneaky way of getting infiltrators, by hanging empty cans as noisemakers on the barbed wire fencing. And it was very effective. We were awakened one night by a lot of small-arms firing just behind our barracks, which daylight disclosed to have been caused by a couple of cows who wandered into the noisemakers. They were rendered quite dead. But we heard later that the farmer who owned them was suing the United States for a small fortune: Those cows had to be the finest and most valuable in the world!

During one of FLAGSTAFF’s night missions, while foilborne she hit something unidentified, and daylight inspection showed that the leading edge of one of her aluminum foils was damaged in the form of a series of large gouges, each gouge being about ½-inch deep, and shaped like a wire rope. We never did figure that one out, but theorized that Charlie had hung some steel cables under some buoys (not visible on radar) to trip us up. Another theory was that we ran through some fishing nets, similar to those strung out off the coast of Rhode Island, but the intelligence guys said that their fishing equipment isn’t that modern or heavy duty.

Which brings up another interesting difference between the FLAGSTAFF and TUCUMCARI: Our foils were machined from aluminum forgings (of 7075 alloy, as I remember), while theirs were of machined stainless steel. The fatigue life of aluminum in seawater is quite low, but with the proper coatings, it could easily equal or exceed that of uncoated stainless steel. As the foils were to be retracted while hullborne, we believed that we could achieve lower CG height and better stability with aluminum foils. (We still had to meet the Stability and Buoyancy Criteria for US Naval Surface Ships for the design to be acceptable.) The repair of the leading edge involved some eyeball grinding and filing, and coatings. The resulting shape operated well enough that we couldn’t detect any performance change.  

Part of the FLAGSTAFF’s life on the California Coast after returning from Viet Nam involved other tests and challenges, some of which to this day I believe that Boeing had a hand in their formulation. One of them involved the FLAGSTAFF flying near an underwater explosion of 10,000lbs of RDX. (If I were a crewmember, I’d be thinking about a transfer to a desk job after that one.) Another project involved installing and firing a 155mm howitzer turret on the foredeck, and being able to hit a target ashore while foilborne. She not only hit the target (a tribute to the FLAGSTAFF’s Gunner’s Mate) but she also easily withstood the recoil impact (a tribute to the Grumman Iron Works!). 

As a final comment on this program, I have to admit that it was very interesting and challenging, and I’m glad that both hydrofoil crews did their thing and got out with no losses. I’m also certain that the Navy learned some very valuable lessons about these vessels, and the viability of the concept. 

                                                                Irwin (Irv) Palmer (Retired)

                                                                September, 2011 

Footnote: 

(I personally feel sad that so many of our kids got killed and wounded by that stupid “war”, but maybe our leaders will see the light, and quit these type wars which have no “winners”, and butt-out where the “natives” don’t even want our help. These last comments may be out of order, so John, I would not be offended if you deleted this entire last paragraph.)

                                                                   Irwin
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