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Return to World War II Skies

Resting on its bicycle undercarriage at Farmingdale’s Republic Airport, the dull-green, red-tailed Boeing B-17G Flying Fortress, registered 231909, proudly pointed its nose and glazed top turret toward the thin, opaque sky film on the early-September 2004 morning, next to the silver, twin-tailed Consolidated B-24J Liberator, registered 440973.  Both aircraft, parked on the ramp at Hanger Three, were owned by the Collings Foundation.  A brown Army convoy truck, along with the American Airpower Museum’s own silver, twin-engined, high-winged B-25 Mitchell, 02168, and its brown-liveried C-47, registered 476717, which accepted a line of paratropper-uniformed passengers, complemented, but did not complete, the World War II illusion, as the comparatively-minisculed Cessna 172 Skyhawks taking off parallel to them on Runway 19 rendered these designs both out-of-size and out-of-era at the otherwise general aviation airport.


Belching thick gray smoke, the B-24 commenced its start-up, its four Wright Cyclone pistons ultimately settling into a stereophonic chorus of fierce, slipstream-generating life, while the procedure was shortly emulated by the B-17.  By 0830, the deep, throaty emissions of the whirlwinding propellers and the under-fuselage anti-collision lights of both bombers beckoned of imminent flights…these perhaps into simulated, resurrected World War II skies.


As if departing on a mission, the B-17G followed the B-24 to the run-up area, screeching to a halt before settling into a thunderous, full-power acceleration and dwarfing the tiny, ubiquitous general aviation singles otherwise littering the airport.  Not since the early-1940s, when the Republic Aviation Corporation churned out production lines of World War II designs, did the airport field successive departures of two large-span, straight-wing, quad-engined bombers shallowly yielding to the skies and climbing toward Long Island’s South Shore.


Designed to meet the August 16, 1934 Army Air Corps requirement for a multi-engined anti-shipping bomber to replace the twin-engined Martin B-10 with a 1,020-mile range, a 2,000-pound bomb load capability, and a 200-mph speed, the B-17 broke from the standard twin-engined design by offering twice the number of powerplants in order to significantly increase payload, range, and service ceiling.  The resultant Model 299 prototype, powered by four 750-hp Pratt and Whitney Hornet, three-bladed pistons, first flew on July 28, 1935, and could carry a payload of eight 600-lb bombs.  It was both the largest US land plane and the world’s fastest bomber at the time.  Thirteen pre-series aircraft were delivered between December 2, 1936 and August 5, 1937.


So inherently flexible had the basic low-wing, dorsal-finned aircraft been, however, that it was progressively adapted for varying roles with turbocharged Wright Cyclone engines for higher-altitude performance, an increased area rudder and flaps for greater effectiveness on the B-17B, and self-sealing tanks, flush guns, and a ventral bathtub on the B-17C, which had first appeared in 1939 and had been operated by the RAF in England.  The B-17D weathered most of the flak in the Pacific Theatre.  The succeeding B-17E, appearing in 1941, incorporated a redesigned aft fuselage for greater flying stability at high altitude with a larger fin, increased armor protection, and ventral and tail turrets.  The first of these, which demonstrated 317-mph speeds, entered service in the Pacific Theatre at the beginning of 1942 and 512 were ultimately built.  The B-17F, which also appeared that year, featured the newly introduced long Plexiglas nose, paddle-wing propellers, an underwing rack provision, and even more powerful armament and resulted in a 3,405-production run.  The ultimate and most numerically popular version, the B-17G featured a chin turret, flush staggered waist guns, and a 17,600-pound bomb load capability, and was intended for European deployment.  Its sheer design capability, which had been far more ambitious than any previous version, permitted a sufficient bomb and fuel load to be carried without retarding range and accounted for an additional 8,685-unit production.  Both the B-17F and –G can be credited with the decimation of Germany.

So instrumental had the design been to the war, in fact, that Boeing, Lockheed, and Douglas all simultaneously churned out copies in staggering numbers, as follows:

	Manufacturer
	Number

	Boeing
	6,981

	Douglas
	3,000

	Lockheed
	2,750

	
	12,731


 The Collings Foundation itself was founded in 1979 “to organize and support ‘living history’ events that enable Americans to learn more about their heritage through direct participation” and adopted aviation-related events, such as air shows and barnstorming, in the mid-eighties.  It has since recovered and restored 20 historically-significant aircraft from the Early-Aviation, World War II, Korean War, and Vietnam War eras--from a 1909 Bleriot XI to a McDonnell-Douglas F-4D Phantom.  

At 0910, the B-17 realighted on to Runway 19 and taxied into the parking position.  Engines still running, it prepared for the second flight of the day.  Its very, still-airworthy airframe paradoxically ensured that, in many ways, its era continued to run.


The aircraft, with production serial number 44-83575, had been built under contract from Boeing by the Douglas Aircraft Company in Long Beach, California, and was accepted on April 7, 1945.  Too late for combat, the airframe served as part of the Air/Sea 1st Rescue Squadron and the Military Air Transport Command.  Seven years later, in April of 1952, it was used to test the effects of three nuclear explosions and was ultimately sold as part of an 800-ton scrap pile after a 13-year cool-down period.


Envisioning further airworthy application, the Aircraft Specialties Company purchased the hopeless collection of metal and commenced the impossible task of restoration, fabricating and replacing the damaged skin on site, and stripping, cleaning, repairing, and testing the engines.  Instrumentation and electrical wiring were replaced, while 4,000 feet of control cable was installed.  The aircraft achieved the impossible: it ultimately took off from the desert under its own power toward a new career.


With the restoration now behind it, the B-17G served as a fire bomber, dropping water and borate on forest fires for the next 20 years, before being sold to the Collings Foundation in January of 1986.


Reconfigured to full World War II bomber status by Tom Reilly Vintage Aircraft, it was given the current registration and designated “Nine-o-Nine” in honor of the original aircraft with production serial number 42-31909 which had served the 91st Bomb Group in the 323rd Squadron.  Having operated 140 missions without crew loss or abort, it had made 18 trips to Berlin and flown 1,129 hours in the 13-month period between February 25, 1944 and April 1945, dropping 562,000 pounds of bombs and incurring 21 engine changes and the replacement of four wing panels and 15 main gas tanks.  It returned to the United States at the end of the war with 600 holes, but was scraped like almost all others of the type.


The Collings “Nine-o-Nine” was involved in one mishap.  Caught by a severe crosswind after touching down in Pennsylvania in August of 1987, the bomber plowed through a fence at the end of the runway and plunged down a 100-foot ravine, shearing its undercarriage and shattering its Plexiglas nose and chin turret.  The engines and the propellers were torn from their mounts.  Although the passengers and crew sustained minor injuries, the aircraft required considerable restoration before it was once again able to fly and resume its Wings of Freedom tour.  Nevertheless, it had been one of only 14 airworthy B-17s in the United States.  

Boeing B-17G Specifications

	Wingspan: 103.9 feet

	Length: 74.9 feet

	Height: 19.1 feet

	Empty Weight: 36,135 lb

	Maximum Weight: 72,000 lb

	Engines: 4 1,200-hp Wright Cyclone R-1820-97s

	Propellers: Hamilton Standard

	Armament: 13 M2 .50-caliber machine guns

	Crew: 10

	Performance: 250 mph maximum speed

	Service Ceiling: 35,000 feet

	Range: 2,400 miles

	Operating Cost: $3,100 per hour



The annual Wings of Freedom tour itself, usually incorporating the B-17 and the B-24, was devised to honor veterans and to educate visitors about our national and aviation history and heritage, having encompassed well over 1,800 stops in the 15 years since it began.

Fighting the fierce slipstream from the still-turning propellers, the six passengers climbed through the aft, starboard hatch and clamored through the aircraft’s interior for one of the nine, seatbelt-equipped floor seats.  A throttle advancement, translating into a deeper engine vibration, signaled brake release and preceded the short taxi to Runway 19’s threshold, as the electrical-mechanical system, sending a screech through the interior, channeled its effects through the aircraft’s arteries and actuated the fabric-covered trailing edge flaps into their take off positions.  The tail, torquing at right angles to the ground, responded to periodic brake applications as its singular wheel rode the end of the shock absorber.  Full throttle advancement, flooding the cabin with vibration, initiated the B-17’s take off roll, sending an overwhelming slipstream of air over the horizontal stabilizers which responded with incessant up- and down-flutter in its wake.  At 30 mph, the vertical tail became fully effective, permitting the nose to be aligned with the runway centerline.  The empennage, now a flying, though not-independent "airplane” itself, gently rose from the concrete, as the Flying Fortress, in a momentary, horizontal position on its pitch axis, generated sufficient lift and surrendered itself to flight with its thick, straight, massive wings at 90 mph and forwardly retracted its singular-wheeled bicycle undercarriage into the inboard engine wheel wells.  The maneuver had preceded every single World War II victory.


Climbing at 600 fpm, the Flying Fortress penetrated the early-morning blue barely marred by a few cloud wisps on a due-south, 180-degree heading and maintained 135 mph.  Throttled back as it reached the lilly pad-green patches forming a mosaic off of Long Island’s South Shore, the aircraft leveled off at 1,000 feet and commenced a left bank with the aid of its mechanically-linked ailerons toward the Captree Bridge leading to Jones Beach and its signature monument.  Supporting its weight with its thick, wide-chord wings, the bomber cruised over the pale-blue and silver reflecting surface of the Atlantic, straddling the coast and sending an intense vibration through its cowling as its Wright Cyclone engines turned their Hamilton Standard propellers at 1,800 rpm.


Designed as a high-altitude strategic bomber, the B-17 incorporated several gunner stations.  The Plexiglas nose provided a 180-degree, unobstructed forward view, below which was the chin turret, and this section was occupied both by the bombardier and the navigator, whose side-facing station was on the port side. Behind and above was the two-person cockpit which provided vision through its two forward windows.  The top turret, behind and a step below the flight deck, provided the only 360-degree view of the sky, and its gunman doubled as the engineer.  Take off and landing provision was provided by the two aft-facing, seatbelt-equipped floor seats.  A very narrow, single-foot-wide catwalk led through the bomb bay, whose under-fuselage clamshell doors remained closed in flight, to the radio operator’s station, which featured the radio operator’s console itself, two tiny fuselage windows overlooking the wing, and another two aft-facing floor seats.  The aircraft’s main section housed the ball turret, the waist gunners’ stations, the considerably-sized windows, and five inward-facing floor seats.  Visible in its aft portion was the piston rod leading to the tail wheel.  The tail gunner’s station was located in the extreme aft portion of the fuselage.  The interior sported entirely exposed dark green ribs and metal skin panels, with the aircraft having been designed for functionality, not comfort.


The B-17G operating today’s flight continued to straddle Long Island’s South Shore, alternating course by 180 degrees to a fly westerly heading before retracing its steps in the opposite compass direction.


The cockpit sported the two control yokes and the central pedestal with the throttle, mixture controls, and prop pitch handles.  A chart recommended ratios of engine rpms to mixture settings.

Throttle Settings

	   Mode
	RPM
	Mixture

	Take off
	2,500
	Rich

	Climb
	2,300
	Rich

	Long-range
	2,000
	Lean



The flaps could be deflected to and from five positions:

Flap Settings

	Flaps

	Up (0)

	10

	20

	30

	Down (40)



A right bank turned the Flying Fortress to a 010-degree heading, at which time a throttle reduction gravity-induced the airframe down to 600 feet for a characteristic fly-over of Republic Airport’s Runway One, in the opposite direction to which it had taken off, at 145 mph.  Even at this height, the quad-engined bomber must have appeared colossal in comparison to the single-engined Pipers and Cessnas which normally plied its skies.


Passing over the airport’s perimeter, the B-17 turned to a due-east, 090-degree heading before arcing 100-degrees to the right in order to configure itself for its final approach to Runway 19.  All too soon were its six passengers instructed to take their floor seats and refasten their seatbelts in the various sections.  Lift lost due to progressive power reductions was initially augmented by trailing edge flap extensions, only to be ultimately counteracted by the drag-induced undercarriage deployment, as evidenced by the high shrill actuators piercing the interior like knives.  Passing over the runway’s threshold at a nose-down pitch, the pale green bomber first snatched concrete with its port wheel “paw” before the physics forces of weight transfer caused the starboard wheel to mimic the action, and the runway surface friction depleted its ground speed sufficiently to remove the empennage from aerodynamic flight and place it in trailer-following mode as a slight screech indicated its tail wheel had settled groundward.  Marshaled into its parking position only feet from the B-24’s high-wingtip, Nine-O-Nine rotated 180 degrees to the right on its tail wheel and starved its mighty Wright Cyclone engines of fuel, diminishing their propellers’ rotations to stationary silences in the very warm, still-summer air beneath flawlessly-blue skies.


Because of the Flying Fortress’s capabilities and ruggedness of design did it ensure that post-World War II skies remained blue ones….

From Technology to Triumph

As the olive-green jeep drove round the quad-engined Consolidated Vultee B-24 Liberator, the morning, sun, unobstructed by the flawlessly blue sky, glinted off the sides of aircraft 252534 “Witchcraft” and the Boeing B-17 Flying Fortress 231909 “Nine-o-Nine” on that early September 2005 day at Farmingdale’s Republic Airport on Long Island.  Through a World War and the 60 years since it had ended, these rugged designs had survived and ensured that the light of democracy would continue to shine, just as it had on this warm, gentle, summer-like day.  Fighters, such as the Republic P-47 Thunderbird, Curtiss-Wright P40 Warhawk, and Voight FG-1D Corsair, lined the tarmac like chapters which refused to retreat to the history books, while a North American B-25 Mitchell and a Douglas C-47 were parked in the American Airpower Museum’s historic Hangar Three, itself once part of the complex of structures which had been completed in 1927 at a $500,000 cost and had been the final assembly line of some 9,000 P-47s before their actual test flights.  The way the covered bridge at New York’s Old Rhinebeck Aerodrome had served as the portal to the barnstorming and World War I aviation era, the metal gate on the east side of Republic Airport seemed to draw one inextricably into a World War II time warp, at least on this September morning.

A brief check-in had prepared me for my own aerial bomber flight experience on the B-24.

The Consolidated Vultee B-24 Liberator had had its origins in the 1938 US Army Air Corps requirement for a long-range, high-capacity bomber able to cruise at 300 mph and 30,000 feet, with a 3,000-mile range.  Although it had initially been envisioned that Consolidated Aircraft would produce existing B-17s, it had been able to design an entirely new long-range, four-engined, heavy bomber in virtually the same time that it would have taken for it to convert is current San Diego production line, building an initial mock-up in January of 1939, three months before the contract between Consolidated and the Army Air Corps had been signed on March 30.  The prototype, designated XB-24, first flew by the end of the year, on December 29, with full-scale production commencing the following autumn for the United States, British, and French governments.

The design, as reflected by the dark green-livery aircraft with a red-and-white diagonal stripe before me, had featured an aluminum alloy monocoque structure built up of five main bulkheads and covered with stressed Alclad skin of 67.2 feet length with a glazed nose turret, a raised cockpit windscreen, a top turret, ventral bomb bay doors which retracted to form the fuselage underside, two rectangular waist-gunner apertures, and the glazed tail turret.  Sporting two high-mounted, cantilever wings, whose planform had been based on that of the Model 31 flying boat, it utilized a high aspect ratio Davis airfoil of all-metal construction, consisting of the center and two outer sections with detachable wing tips, and continual taper from their fuselage mating points to their tips.  The increased spacing between the front and rear spars permitted additional fuel tankage and hence range.  The outboard, metal-framed ailerons were fabric-covered, while hydraulically-actuated, area-increasing, trailing edge Fowler flaps, warped to conform to the wing underside planform taper, stretched between the ailerons and the fuselage root and replaced the less effective split flaps of the comparable B-17.  At 110 feet, the wings offered a total area of 1,048 square feet.

Four PBY engine packages housed 1,200-horsepower Pratt and Whitney two-speed, super-charged R-1830-33 pistons with three-bladed, Hydromatic, full-feathering Hamilton Standard propellers.

The all-metal horizontal stabilizers, sporting twin vertical tails with fabric-covered, metal leading edge rudders, equally featured fabric-covered elevators and offered a radical departure from the conventional, single-tail of the Flying Fortress.

The tricycle undercarriage, replacing the less stable bicycle arrangement of the B-17, featured a rearward-retracting single nose wheel storable in the fuselage-integral, door-enclosed wheel well and the two single, lateral- and outward-retracting main wheels which were housed in uncovered wing-underside fairings between the in- and outboard engines.  All had been mounted to oleo struts and had been actuated by hydraulic jacks.

The aircraft, of 60,000 pounds gross weight, could attain a maximum speed of 297 mph at 25,000 feet and fly 1,540-mile sorties with normal fuel and its maximum bomb load at a 237-mph average speed.

The first B-24 version, powered by the R-1830-33 engines and entailing a production run of only 26, had been built in San Diego and flown to the United Kingdom for operation by the British government, but initial experience indicated that they had been unsuitable for their intended European combat missions and they were therefore forcibly converted to transports, without armor, for use on the Trans-Atlantic Return Ferry Service.

The Liberator’s development, although initially protracted, ultimately led to the B-24A, which had featured four 20 m/m cannons in below-forward fuselage fairings, two .303-inch waist guns, one .303-inch tunnel gun, and two .303-inch tail guns, and had entered service with the Royal Air Force Coastal Command.

The LB-30, built entirely to British specifications, had been powered by four two-speed supercharged R-1830-S3C4G engines with Curtiss Electric full-feathering air screws.

The XB-24B had sported turbo-supercharged piston engines with self-sealing tanks and armor.

The B-24C, the succeeding version powered by R-1830-41 engines with exhaust-driven turbo-superchargers, had featured power-driven dorsal and tail turrets, each with .50-caliber guns.

The subsequent derivative, the B-24D, offered ultimate armament capability, with ten .50-caliber guns, of which two additional ones had been installed in the nose and one additional one had been installed in the tunnel.  Powered by R-1830-43 engines, the more capable version contained auxiliary self-sealing fuel tank cells in the outer wings, thus increasing overall fuel capacity and aircraft range, with further tankage installation capability in the bomb bays.  The B-24D could carry two 4,000-pound bombs, each attached to a rack under either wing.

Several other derivatives, differing in armament provision, anit-icing capability, and production method, followed.

Although the Liberator had fought in many theaters during the outbreak of WWII, among them England, the Middle East, and the Aleutians, by 1943 it had entirely replaced the Flying Fortress in the Pacific.

Seeking to rectify many of the design deficiencies associated with its dual-tail configuration, Consolidated Vultee produced an experimental, single-fin version designated the XB-24K, whose tail components had been comprised of the stub attachment assembly, the dorsal fin, the horizontal stabilizers and their elevator surfaces, the vertical tail itself, its trim-tabbed rudder, and the tail turret fairing.  The larger, increased-area tail improved the aircraft’s lateral stability and its larger rudder had proven more effective during dual-engine-out conditions on a single side.  Re-designated the B-24N, the R-1830-75-powered derivative featured a streamlined Emerson Model 128 spherical nose turret, which vastly increased bombardier and navigator visibility, improving target aim and firing accuracy.  The turret’s reduced drag profile, coupled with that of the singular, although much larger vertical fin, increased the aircraft’s range capability with a 5,000-pound payload at maximum power settings by 300 miles.  A revised canopy, which reduced the number of rib-interspersed panes, also improved cockpit visibility.  Although the design had offered entirely greater capability, its late appearance at the end of the war had resulted in a short production run of only a few examples.

Another limited version had been the aerial refueling tanker conversion of a B-24D.  Fitted with eight tanks carrying 1,720 gallons of fuel, the aircraft had been internally reconfigured with one tank in its forward bomb bay, one in the left forward bomb bay, two in the rear bomb bay, three on the aft deck, and one in the radio compartment, along with the bomb bay-mounted reel which stowed the refueling hose.  Employing this early hose, line, and grappling hook arrangement, aircraft 40-2352 had experimentally transferred 1,450 gallons of fuel to a B-17E Flying Fortress, aircraft 41-2539, below it on April 24, 1943 over Eglin Field in 13.5 minutes.  The longer-range B-29 Superfortresses and the increasing number of closer-proximity air bases to Japan had ultimately precluded its necessity.

The B-24M had been the 6,725th and last of the basic configuration to have been produced by Consolidated Vultee in San Diego.

In order to transport personnel over an ever-expanding geographical sphere of fighting theaters, the USAAF ordered a military transport version of the basic design in 1942, whose internal volume had been deemed far greater than that of the comparable B-17.  The first conversion, of a B-24D on the Consolidated Vultee production line in Fort Worth, Texas, in April of 1942, had featured a fixed fuselage underside section, enclosing the bomb bay and the aft section with a passenger cabin, the installation of seven rectangular, low-to-floor windows on either side, an enclosed nose and tail section, and an aft, six-square-foot side personnel door, permitting accommodation of 20 quick-removing, three-abreast, one-two-arranged passenger seats on a flat cabin floor.  Designated C-87 Express, the transport, which had alternatively been called the RY-2, had been produced for the US Army, Navy, and the Royal Air Force, its production line relocated to San Diego two years later, in 1944.

One internal configuration had featured nine rows of two-abreast, one-one-arranged seats divided by a single, central aisle which progressively narrowed as the seats’ curved mountings conformed to the fuselage’s aft contour.  A removable, two-gallon thermos jug with a spigot and a paper cup dispenser had been installed on the forward, right side, at the beginning of the passenger cabin, and a lavatory and a water tank reservoir had been installed in the aft tail on the starboard wall.  An extra troop seat was located in the now-enclosed nose cone.  Cargo could alternatively be carried with the seats removed and the freight loaded through the aft, left double doors in the former waist gunner’s position and secured with tie-down fittings.  The C-87 Express had had the following specifications:

 C-87 Express Specifications

	Overall length: 65.11 feet

	Wingspan: 110 feet

	Wing area: 1,048 square feet

	Tailplane span: 26 feet

	Tailplane area: 192 square feet

	Maximum Height: 17.11 feet

	Vertical tail area: 187.98 square feet


    A stretched version, designated C-87C and, alternatively, RY-3, featured a lengthened fuselage, which increased the aircraft’s overall length to 66.4 feet; an increased number of passenger windows; a 33-foot-long, four-foot-wide cabin; a single-finned and –ruddered vertical tail; and horizontal stabilizer dihedral.  Twenty-eight passengers could be accommodated in a three-abreast, two-one-arrangement in the initial six rows and in a two-abreast, one-one-arrangement in the remaining five rows, aft of which had been provision for food and water, a toilet, and a life raft.  Cargo compartments had replaced the nose and tail turrets, the latter accessed by a removable tail cone.  Powered by Pratt and Whitney, two-speed R-1830-94 engines, the C-87C, operated a pilot, copilot, radio operator, and navigator, had fuel and oil capacities of 3,000 and 180 gallons, respectively.  With a 62,000-pound gross weight, it had a top 267-mph speed at maximum power and at a 13,750-foot altitude, although its service ceiling had been 18,900 feet.

Some 286 C-87s of all versions had been produced by August of 1944.

Several post-war conversions of the basic military airframe had been created, inclusive of utility transports, trainers, photo-reconnaissance versions, and tankers, the latter of which had carried 2,900 gallons of fuel in nose- and bomb bay-installed tanks.

The military C-87 Express versions logically led to their evolution as a passenger-carrying commercial airliner designated the Consolidated Vultee Model 39, which featured an entirely new, elongated fuselage devoid of any armament or other military provision and lined with passenger windows; a forward, raised cockpit canopy; and a single vertical tail mated to the basic B-24’s high wings, four piston engines, and characteristic undercarriage.  Envisioned capacity had been 48 passengers, their baggage, and 1,200 pounds of mail, or 12,000 pounds of cargo optimized for 2,500-mile route sectors.  Other specifications were as follows:

	Overall length: 90 feet

	Wingspan: 110 feet

	Gross weight: 62,000 pounds

	Cruise speed: 240 mph


Although American Airlines had expressed interest in conducting experimental cargo operations with the type, it never proceeded into production, usurped by the post-war DC-4s, B-307 Stratoliners, and L-49 Constellations instead.

Nevertheless, the basic B-24 Liberator had more than proven its worth: by the time the last airframe had rolled off the production line on May 31, 1945, 18,479 aircraft of all versions had been built by Consolidated Vultee itself, Douglas, Ford, and North American, and had served the Army Air Corps, the Navy, and 15 Allied nations in every theater of war, having operated more missions and having dropped more bombs than any other single World War II design.

The aircraft intended for today’s flight, a B-24J, had been produced in August of 1944 by Consolidated Aircraft in Fort Worth, Texas, and had been delivered to the RAF two months later, in October, which had operated it in the Pacific in a multitude of roles, including bombing, anti-shipping, and resupplying resistance force operations, until the war had ended.  Later acquired by India, it had served as a patrol bomber during the 20-year period from 1948 to 1968, after which it had remained abandoned until Doug Arnold, a British collector, had obtained it in 1981.  Disassembled, it had been returned to England in a Heavy Lift Cargo transport and advertised for sale in its “as is” condition, a purchase made by Dr. Robert F. Collings three years later, in 1984.  Although only intended for static display after its three-week transatlantic crossing by sea, in sections, to Boston, it had ultimately been decided to restore it to flying condition because of the vastly increased exposure it would bring to the public.

Preliminary work, led by Massachusetts volunteers and commenced in 1985, had entailed restoration to the armament, turrets, oxygen system, and radios, while Tom Reilly Vintage Aircraft of Kissimmee, Florida, had performed the major airframe and powerpant overhauls.  Several companies donated equipment: Emerson Electric the nose turret, PPG Industries the turret glass, and United Technologies a Norden bombsight, while General Electric, Consolidated Aircraft’s successor, had provided significant monetary support.

During the $1.3 million, 97,000 man-hour restoration, one-third of its outer skin had been replaced, 400,000 rivets had been reapplied, and 5,000 feet of hydraulic lines, control cables, and electrical wiring had been installed, along with the introduction of new, Kevlar fuel tanks to increase passenger safety. It had resulted in the world’s only airworthy Liberator.

First appearing in an “All American” livery in 1989 immediately after its restoration, it had represented the B-24 of the 15th Air Force which had shot down 14 enemy fighters on a single mission and had been one of only two of 19 to have returned to base.  It had sported the paint scheme for more than nine years. 

“Dragon and his tail,” its second livery, had represented the B-24 which had been operated by the 43rd Bomb Group’s 64th Bomb Squadron on 85 missions in its Pacific theater of operations.

The third and current color scheme, “Witchcraft,” had been applied on December 14, 2004 and represented the Liberator which had been flown by the 8th Air Force in England and assigned to the 467BG, where it had completed a record 130 combat missions.

After listening to the pre-departure safety briefing on the ramp, the day’s seven passengers accessed the mighty, quad-engined bomber through its extended, under-fuselage bomb bay doors, balancing on one foot along the catwalk and climbing up toward the aft cabin, where three claimed the aft-facing, seatbelt-equipped bench ledge seats and the other three the lower floor positions.  The seventh had followed the catwalk forward to the radio operator’s station.

Momentarily belching black smoke as its four Pratt and Whitney R-1830 piston engines ignited into deep, throaty Hamilton Standard propeller rotations at 0900, the dark green-liveried Liberator, retracting its bomb bay doors and ventral hatch and testing its flight surfaces, released its brakes and advanced its throttles, inching over the American Airpower Museum ramp on to the taxiway upon clearance from Republic Ground on 121.6.  Paralleling the active runway, 32, and increasing ground speed, the mass of aluminum was buttressed by slipstream-produced winds entering its cabin through the opened waist gunner stations, the rudders continually deflected during its slow roll, as evidenced by the incessant pulley travels in the aft fuselage.  Taxiing, according to today’s copilot, had been difficult, despite the design’s B-17-improved tricycle undercarriage configuration because of the gear’s relatively close-intervaled geometry, and the full-castering nose wheel caused a swinging tendency, creating the need for brake dependency and differential power applications.  

After a pause for a full run-up and flight surface deflections, the mammoth bomber, now trailed by its Flying Fortress counterpart, received take off clearance from Republic Tower on 125.2 and made the 180-degree right turn on to the threshold of the 6,827-foot runway, poised for initial transition from grounded, dead-weight, metallic tractor cushioned by rubber tires to airborne, majestic, wing-flexed bird cushioned by air.  Farmingdale, I thought, your World War II purposes are not over yet!  Advancing its four throttles and engulfed in a deafening cocoon of Twin Wasp noise emissions, the engines, gulping fuel like a thirst-deprived man in the desert, converted energy to propeller-scooping motion, sending fierce slipstream through the waist gunner stations and over the horizontal and vertical tail surfaces.  The man scrouched on the cabin’s left side proclaimed, “We’re rolling!” an expression I had heard countless times while watching acceleration rolls on the ground, but which somehow took on never-tiring, excitement-provoking meaning when coupled with the actual maneuver on the aircraft.

Maintaining 2,700-rpm and 41-inch manifold pressure settings on its engines, the behemoth moved through 90 mph, pulling back on its elevator-deflecting control yoke and, winning a metal machine-to-force of earth battle, surrendered itself to the sky in triumph with its straight, outstretched, suddenly graceful-appearing wings.  Retracting its drag-inducing, still-spinning undercarriage over Route 110, Witchcraft adhered to the airport’s nose abatement procedure, gently banking right on to a 010, almost northerly heading.  Throttling back to a 2,300-rpm and 31-inch manifold pressure setting, the B-24J, assuredly the envy of Republic’s multitude of daily departures and a giant in ratio to its almost toy-appearing general aviation singles, surmounted green-carpeted Long Island.  Through the starboard waist gunner’s window the monolithic high rises of Manhattan, although miniaturized from the current distance, could be seen.

Having rapidly accelerated to a 175-mph air speed, the bomber, further throttled into a 2,000-rpm and 30-inch manifold pressure setting, attained its cruise altitude of 1,500 feet over the velvet azure of Long Island Sound and its North Shore.  The four red-and-white candy-striped Northport Stacks passed below the right cockpit windows in miniature.  The aircraft banked to an easterly, 095-degree heading, maintaining the 2,000-rpm setting of its engines and the VFR 1200 frequency of its transponder.

The cruise mode induced a closer internal inspection.  The glazed, Plexiglas nose turret, projecting itself well ahead of the cockpit windows and location of the bombardier, had provided forward visibility and power-driven armament.  A below-floor crawl shaft led to the radio operator’s station, which featured a single, aft-facing, seat-belted floor position and a side-facing console with two small rectangular windows, directly below the roof turret and one step below the two-person canopied cockpit.  A foot-wide catwalk accessed the two bomb bays, which offered double the capacity of that of the comparable B-17.  Beyond had been the aft cabin with its ventral, extendible ball turret; two side-mounted tail turret ammunition storage racks; the two side-facing waist gunners’ stations; and, through the bulkhead, the fuselage-tapering tail turret which, located behind the empennage, provided a 180-degree, eye-level view of the constant deflections of the slipstream-bombarded horizontal stabilizers.  A crew of ten had standardly operated the B-24.

The wing tips, from the cockpit vantage point, had not been visible.  Skirting Long Island’s North Shore, the mammoth, metallic bomber moved toward Port Jefferson, its large passenger and vehicular ferry approaching the harbor under the right wing after another Long Island Sound crossing from Bridgeport, Connecticut.  Burning 637 gph of fuel at its take off power settings and a current 200 gph during cruise, it banked left out over the mirror blue surface of the water, its four engines fed by the wing-integral, foam-insulated kevlar fuel tanks whose total capacity had been reduced from the 2,300 gallons of the production version to the present 1,400 gallons.  Altitude could be maintained on any two powerplants.

The transition to the B-24, according to the copilot, had been difficult, particularly from the B-17, because of its flying characteristics.  Pitch-sensitive, the aircraft had a heavy elevator feel, although the ailerons provided a standard banking sensation.  Because of the fuselage area, it performed exemplary during side-slips, and its dual vertical fins and rudders were very effective.

Banking inland, Witchcraft recrossed the North Shore.  A reflection of the massive bomber tracked the ground, like a shadow.  Indeed, the aircraft itself had been a shadow of its once numerous brethren.  Sadly, it had been the only remaining operational one.

Both the maximum flap and gear extension speeds, the copilot continued, had been 155 mph, while the engine-out speed had been 140 and VMC had been 120.  The trailing edge flap settings had included the following:

Flap Settings

	Setting
	Phase

	0
	Cruise

	1/2
	Take off

	3/4
	-

	Full
	Landing



Maintaining a southerly heading, the Liberator radioed Republic tower its “inbound for landing” intention, passing to the right of the airport and extending its area-increasing Fowler flaps.  Arcing into a  right bank, to a 320-degree heading, it reintroduced its massive, oleo strut-attached tires into the slipstream and trimmed itself into a 120-mph approach speed.  Sinking toward the perimeter fence and passing over the runway’s threshold, it rotated into a still-airborne, power-reduced flare, its main wheels snatching concrete with a screech as they spooled up to the aircraft’s ground speed.


Taxiing on to the American Airpower Museum’s ramp and swinging round to the left, it absorbed the vibration through its wing spar as the fuel-starved propellers decelerated, the B-17 taxiing into position from its South Shore sortie behind it.  Appropriately, as in World War II, the B-24 Liberator had started second, but had finished first.


Once again climbing through the bomb bay doors to the ramp, I paused outside, marveling at the now-silent, motionless, though once-mighty bomber.  From the engineers who had designed it to the pilots who had flown it, the Consolidated Vultee B-24 Liberator had translated the technology of its design in to the triumph of its enemies.  I was proud to have experienced her.

Medium Mission Bomber


Driving down New Highway, which skirts the perimeter of Farmingdale, Long Island’s, Republic Airport, on the still-warm, crystal-blue Labor Day morning in 2006, and glimpsing the tails of the World War II B-24 Liberator, B-17 Flying Fortress, and B-25 Mitchell bombers, I had once again realized that the Collings Foundation’s annual Wings of Freedom fleet rotation, more than any other year, had transformed the general aviation field into an early-1940s pocket of time, a hub of medium and heavy bomber operations.


The aircraft intended for my mission, the North American B-25 Mitchell registered 130669 “Tondelayo” and wearing its drab olive-green livery, had been the third parked on the ramp of the American Airpower Museum, both an historical and symbolic position relative to the two heavier, longer-range aircraft which had been preceded it.


Resulting from a 1938 Air Corps requirement for a twin-engined, medium-range bomber which could fulfill niche roles its larger, quad-engined counterparts had been unable to, and tracing its lineage to the B-10, the B-12, the B-18, and the B-23, the B-25 itself, named after the US Army Air Corps Officer General Billy Mitchell, had been infused life as a self-funded project by North American Aviation in the form of the NA-40-1.  The 19,500-pound prototype, featuring a narrow fuselage with a green house cockpit; a straight mid-wing; two, 1,100-horsepower R-1830 piston engines; an angular, twin vertical tail; and a tricycle undercarriage of single wheels had first flown in January of 1939, but a power deficiency had necessitated the retrofit of 1,350-horsepower R-2600s.  Although the modified version, designated NA-40-2, had offered superior performance, it crashed after a two-week test program.


Its NA-62 successor, which had been extensively modified, featured a wider fuselage which in turn increased the now lower-mounted, constant root-to-tip dihedral mid-wing span, 1,700-horsepower R-2600-9 engines, square-geometry vertical tails, and a 27,000-pound gross weight.  Approved in September of 1939, this version, designated the XB-25, first flew in prototype form on August 19 of the following year.


Initially delivered to the Army Air Corps, the aircraft demonstrated directional stability deficiencies, resulting in the outer wing mounting redesign with the tenth aircraft off the production  line, which reduced the engine-to-wing tip dihedral and gave it its characteristic gull-wing profile.


The B-25 Mitchell, in production form, appeared with an aluminum alloy, semi-monocoque fuselage, constructed of four longerons, which produced a 53.6-foot overall length.  The cantilever, all-metal, mid-mounted wings, comprised of a two-spar, fuselage-integral center section housing integral fuel tanks and two outer, single-spar sections with detachable wing tips, featured sealed ailerons with both fixed and controllable trimming tabs and dual-section, hydraulically-operated, trailing edge slotted flaps divided by the engine nacelles.  Spanning 67.7 feet, they sported a 609.8-square-foot area.  Powered by two 1,700-horsepower, Wright-Cyclone two-row, 14-cylinder, air-cooled R-2600 piston engines housed in aerodynamic nacelles which traversed the wing chord and turned three-bladed, constant-speed, 12.7-foot, full-feathering, anti-icing Hamilton Standard propellers, the aircraft could climb to 15,000 feet in 11.3 minutes and attain a maximum speed of 303 mph at 13,000 feet.  The cantilever twin vertical fins and rudders, fitted with fixed and controllable trimming tabs, had been modified with founded tops and yielded a 16.5-foot aircraft height.  The tricycle, single-wheeled, hydraulically-actuated, aft-retracting undercarriage, the first such configuration employed by a US bomber, featured aerodynamic door covers over all three wheel wells in both the extended and retracted positions, while the main wheels were equipped with hydraulic brakes.  The aircraft, with a 21,100-pound empty weight, had a maximum gross weight of 33,500 pounds.


Several versions had been produced.  The first of these, the B-25A, incorporated pilot armor and self-sealing fuel tanks, while its successor, the B-25B, introduced two electrically-operated Bendix turrets, each of which replaced the midship and tail guns and featured two .50 caliber machine guns.  Entering service in 1941 with the 17th Bomb Group at McChord Field near Tacoma, Washington, the aircraft, whose production run totaled 120, also featured a separate photographic station between the upper turret and the tail and a shortened, 54.1-foot length.


Powered by two 1,700-horsepower Wright R-2600-13 engines, the B-25C, the third version, introduced an autopilot system and external racks which could carry eight 250-pound bombs, and a later fuel capacity increase to 1,100 gallons.  Of the 3,909 build, 1,619 had been produced in Inglewood, California, while 2,290 had been assembled in Kansas City, Kansas, under the B-25D designation.


The singular B-25E and –F variants were intended as test vehicles of wing and tail anti-icing systems, while the B-25G replaced the glazed nose with an armored one, the latter containing two .50 caliber machine guns and one 9.6-foot-long, 900-pound, cradle-mounted, M-4 cannon capable of firing 23-inch, 15-pound shells.  Although its armament had otherwise adhered to the B-25C standard, its bomb bay could accommodate an aircraft torpedo.  The variant, operated by a crew of four and featuring a 50.10-foot overall length, enjoyed a 405-unit production run.


The B-25H, with significantly increased armament, featured four .50 caliber machine guns in the metallic, armored nose, and a further four on the side, arranged in pairs; a repositioned top turret, now located in the roof of the navigator’s compartment; the removal of the ventral turret; enlarged, aft-wing, .50 caliber machine gun waist positions; and a tail gun station with two further .50 caliber machine guns.  As World War II’s most extensively armed design, it could attain 293-mph speeds at 13,000 feet and had a 23,800-foot service ceiling.


The B-25J, the definitive and numerically most popular version, had been intended for precision bombing.  The aircraft, introducing a bombardier who increased the crew complement to six, reincorporated the glazed nose which had now been provisioned with one fixed and one flexible .50 caliber machine gun.  The largest single Mitchell order, for 4,318 B-25s, had been placed on April 14, 1943, and the aircraft, attaining 292-mph speeds at 14,500 feet, could cruise at service ceilings of 25,500 feet.


Between 1941 and 1945, the Army Air Corps took delivery of 9,816 B-25s, 3,218 of which had been produced in Inglewood, California, until 1943, and the remaining 6,608 of which had been produced in Kansas City.


The B-25 Mitchell had several post-war applications.  Demilitarized, and designated TB-25, the type, based upon the B-25J, had been converted into a trainer with the installation of an observer’s seat in the nose, ahead and below the cockpit; two student seats behind the standard two pilot-instructor positions; and up to five seats in the aft cabin.  Of the 400 converted aircraft operated by the US Air Force during the 1950s, the last active-duty staff transport had not been retired until May 21, 1960, although it had continued to be operated by the air forces of Brazil, Canada, Chile, Colombia, Cuba, Mexico, Holland, Uruguay, and Venezuela.


A photographic reconnaissance variant, the F-10, had featured a nose-installed tri-metrogon camera along with other aerial photography equipment, while other non-military roles had included those of executive transport, freighter, and fire bomber.


The aircraft operating my Labor Day flight, a B-25J registered 44-28932, had been produced in August of 1944 by North American Aviation in Kansas City, Kansas.  Accepted by the United States Army Air Corps on August 3 of that year, it had served in the US in the AAF Flying Training Command Program, serving 12 different air bases until January of 1959, at which time it had been declared surplus and had been deleted from the US Air Force inventory.  Converted into a fire bomber, it had combated forest fires for another 25 years.


Acquired by the Collings Foundation in 1984, and restored by Tom Reilly Vintage Aircraft over a two-year period, the B-25J, the first World War II bomber in the collection, had been flown n air shows in the Boston area for a decade, whereafter it had been ferried to Chino, California, in late 2001, for a secondary restoration by Carl Scholl of Aero Trader, Inc.  Subsequently repositioned to Midland, Texas, it was painted by AVSource West in its current Tondelayo livery after the B-25 which had been operated by the Air Apache 345th BG of the 5th Air Force in the Pacific Theater against targets in New Guinea, the 500th BS of the 5th Air Force itself having been the fourth squadron of the 345th BG to have attacked shipping in Vunapope near Rabaul on October 18, 1943.  The Tondelayo name had been inspired by Hedy Lamarr’s character in the 1943 movie White Cargo and given by the crew of Lieutenant Ralph Wallace.  The three-aircraft formation, comprised of the B-25 “Snafu” and flown by Captain Lyle Anacker, the “Tondelayo” flown by Lieutenant Wallace himself, and the “Sorry Satchul” flown by Lieutenant Paterson, had claimed three ships, but avenging fighters had attacked “Sorry Satchul,” hitting its port engine and forcing it to ditch, and “Tondelayo,” damaging its right engine.  Shut down and feathered, it had almost wrenched itself from its mountings because of severe vibration.


Flying over Cape Gazelle toward base, the B-25 duo, maintaining tight formation, was targeted by some 50 Japanese fighters, “Sorry Satchul” so badly damaged that it had been forced to head for shore and ditch and “Tondelayo,” despite its own critical wounds, hovering only 30 feet above the water where it managed to shoot down five additional enemy aircraft.  Limping into base at Kiriwina, the aircraft was subsequently repaired and patched, receiving a new right wing, engine, propeller blades, and radio equipment, and its crew was awarded the Silver Star.


Squatting under the forward fuselage and climbing the short ladder into the cockpit section on that Labor Day in 2006, I took the right of the two observer’s seats located a foot below, and behind, the cockpit, while the four other passengers entered the aft section, located behind the bomb bay, through the ventral hatch, which had been configured with an aft-facing, three-person bench seat and three individual seats.  With the ladder now raised and the dual panel folded across it to form a portion of the integral floor, the B-25J had been secured for engine start.


The two-person cockpit, sporting bow tie control yokes, featured a throttle quadrant with the two engine throttles angled toward the pilot, two propeller-pitch throttles, and two fuel-mixture throttles angled toward the copilot.


Engine start, commencing with the right, number 2 powerplant, entailed turning the master ignition switch and right booster pump on, at which point the Wright R-2600 powerplant rotated and the interior became saturated with deep, vibrating, Hamilton Standard propeller-created noise.  Priming and stabilizing them with the throttle to create between 800 and 1,000 revolutions per minute, the captain applied a full-rich mixture, causing them to settle into a throaty, 1,200-rpm idle. The process was repeated with the left, number 1 engine.


Contacting Republic Ground on 121.6 for taxi clearance, and armed with the latest automatic terminal information service data, the twin-finned bomber released its brakes at 0845, the thrust created by its engines, even at idle settings, sufficient to move it forward over the American Airpower ramp and away from the World War II bomber trio.  Taxiing parallel to the active runway, 32, the B-25J periodically jolted in response to brake applications, turning on to the run-up area by means of differential power, its slipstream-bombarded twin rudders aerodynamically inducing ground turns.  Extending its slotted, trailing edge flaps and advancing its throttles, the medium-capacity bomber, assuredly a giant in comparison to the landing Piper Warrior, moved on to the runway’s threshold, just as the B-17 had commenced its own taxi roll from the ramp.


Moving into take off position and aligning its nose wheel with the centerline, aircraft 130669 received take off clearance from Republic Tower on 125.2, slowly advancing its two throttles in order to establish initial directional control.  Firmly maintaining a straight acceleration roll, the 1,500-horsepower twin-row radials powering the Collings Foundation aircraft exploded with cabin-saturating noise as smooth, steady throttle advancements pinnacled them into their METO settings of 2,600 revolutions-per-minute and 40 inches of manifold pressure.  Counteracting wind-induced directional variations with subtle rudder deflections, the captain began applying control column back pressure at 75 knots indicated air speed, the now ground-separated nose wheel producing a lift-generating angle-of-attack.  The air speed-created pressure differential, bathing the huge, outstretched, upper wing surfaces in a steady stream of accelerated air, removed all ground restraints and allowed them to peel the gravity-defying aircraft off the ground at 115 knots.  Retracting its tricycle undercarriage at the aircraft’s VMC-determined 145-knot speed, and trimming itself into its initial climb, the twin-engined bomber, encased in engine slipstream, rolled into a right bank over Route 110, headed toward Long Island’s south shore.


Maintaining a 150-degree heading, the now-graceful flying bird reduced its engine rpm to 2300 and its manifold pressure to 30, moving abreast of the metallic, erector set-appearing Captree Bridge at 1,000 feet, which stretched across the deep blue surface of the Great South Bay from the island to Jones Beach and its signature lighthouse.  The azure of the water, seamlessly merging with that of the sky, melded into a surreal dimension, as viewed from the 270-degree-encompassing Plexiglas nose.


The power-to-weight ratio, coupled to its aerodynamic design, had been the key to the highly-maneuverable, medium mission bomber.  Unlike its long-range, high-altitude, heavy B-17 and B-24 counterparts, the B-25, at half their acquisition costs, had been intended for interdiction purposes, delivering tactical blows to enemy targets closer to the front.  Because of its maneuverability, it had been able to fly low-level, tree-top strafing sorties, where it remained virtually hidden, and then dropped parachute-retarding bombs, which enabled it to escape before detonation.  Although it had operated extensively in the Pacific, targeting Japanese air fields from treetop altitudes and skip-bombing enemy ships, it had been used in all theaters of operation, and had been flown by the Australians, the British, the Chinese, and the Dutch.  It had been the first bomber to have been lend-leased to Russia.


The most famous B-25 mission, led by Lieutenant Colonel James H. Doolittle and occurring on April 18, 1942, had entailed the launch of 16 aircraft from the aircraft carrier USS Hornet.  Of the four candidate aircraft, inclusive of the B-18, the B-23, the B-26, and the B-25 itself, the latter had been chosen because of its performance.  The aircraft, B-25Bs modified at the Northwest Airlines maintenance facility in Minnesota to increase their fuel tankage from 694 to 1,141 US gallons, had featured dorsal and ventral power turrets, but had been devoid of tail armament.  Loaded on the USS Hornet for the sea journey to Japan, 16 aircraft, at 31,000-pound gross weights, would take off from the 467-foot deck at a 450-mile distance, close enough to permit them to bomb targets in Tokyo, Yokahama, Kobe, and Nagoya, yet retain sufficient fuel supplies to continue the 1,200 miles to China.


Encountering a Japanese picket boat during the morning of April 18, and fearing imminent attack, Doolittle made the decision to launch the B-25 fleet at an 800-mile distance, or 350 miles further, from land, the first take off occurring at 8:18 a.m., which had been less than an hour after the boat had been sighted.  Using strong headwinds and the deck’s sea swell-created inclination, the bombers had just been able to accomplish the precarious feat, with the last taking off at 9:21 a.m.


After some four hours of flying, the lead aircraft, flown by Doolittle himself, dropped the first bomb over Tokyo, shortly after which it had been joined by the remaining 15.  Although all safely departed Japanese air space, insufficient fuel, caused by the earlier launching, and deteriorating weather, resulted in the crash-landing or abandonment of 15 B-25s in China, while the 16th landed in Vladivostock, where its crew had been captured.


Nevertheless, the mission had been both a technological and operational success, and had elevated troop morale and garnered tremendous notoriety for the aircraft.


Banking left to a 240-degree heading, aircraft 1306669 Tondelayo was carried back over Captree Bridge by its gull, variable-dihedral wings and its three-bladed propellers, crossing over Long Island’s south shore.  The B-17 Flying Fortress, appearing particularly graceful over the blue surface of the Great South Bay, flexed off of the port cockpit windows.  World War II skies had somehow been resurrected that morning.


Fuel burn depended on engine setting: at 180 mph, with the engines turning at 1,700 revolutions per minute and feeding off of 27 inches of manifold pressure, the aircraft burned 120 gallons per hour, while a ten-mph cruise speed increase, attained with a 1,800-rpm/28-inch setting, resulted in a 130-gallon per hour consumption.  Standard power settings had been as follows:

	RPM
	Pressure
	Phase

	2600
	40
	METO

	2400
	35
	Flaps up/climb power

	2300
	33
	Cruise

	1700
	27
	Long-range cruise



Recontacting Republic Tower, aircraft 130699 advised its intention of “inbound for landing” and reduced power, now gravity-induced into its descent profile.  Maintaining a 180-mph speed and a 320-degree heading, it extended its trailing edge flaps, which provided air speed control, by means of progressive drag production.  Flap settings equally depended on flight phase.

Flap Positions

	Flaps
	Phase

	¼
	Take off

	½
	Descent

	¾
	Descent

	Full
	Landing



The aircraft’s clean stalling speed had been 95 mph, which decreased to 83 mph at maximum gross weight with full flaps and undercarriage at 26,000 feet.


Extending its drag-producing landing gear into the slipstream, the aircraft inched toward Runway 32’s threshold, as its altimeter unwound: 600 feet…500…300…100…


Passing over the fence at 115 mph, the olive-green, twin-engined, twin-finned medium bomber sank toward the blurred concrete in a full back-pressure control yoke-induced flare, screeching on the ground with its left main wheel at 80 mph, at which time the friction sufficiently reduced its air speed to permit the remaining two bogies to settle earthward.  

Completing its deceleration roll and taxiing on to the American Airpower Museum ramp, the B-25J Mitchell, as the medium mission bomber, had appropriately been the first to return to base, the B-17 and the B-24 still plying the skies.  If World War II had still been raging, the sequence would have been exactly the same.

Primary Trainer over Massachusetts

I


Climbing over the narrow, wing-root walkway and stepping on to the cushioned seat of the tandem, two-place, blue and yellow fabric-covered open-cockpit Boeing PT-17 Stearman biplane registered N55171 in Stow, Massachusetts, I lowered myself into position with the aid of the two upper wing trailing edge hand grips and fastened the olive-green waist and shoulder harnesses.  Donning era-prerequisite goggles and helmet, I surveyed the fully duplicated instrumentation before me and prepared myself both for an aerial sightseeing fight of Massachusetts and a brief, although temporary, return to World War II primary flight training skies.


The Boeing PT-17 Stearman had its origins in a self-financed design project intended for military training purposes.  Just beginning to see a flicker of light at the end of Great Depression’s tunnel and hitherto only surviving by manufacturing parts and components for other aircraft, primarily those for the Boeing B247 twin-engined airliner, the Stearman Aircraft Company believed that its future could only be secured with a military design.


Investing its own funds in 1933, it modified a Model 6 Cloudboy, an earlier Lloyd Stearman aircraft, by introducing a new, circular fuselage cross-section similar to that used by the Model 80, another Stearman design, providing only lower-wing ailerons, incorporating a cantilever undercarriage, and mounting a new tail with adjustable trims on the trailing edge of its elevators.  Designated Model 70, it had first flown from Wichita, Kansas, on January 1, 1934 powered by a nine-cylinder, 210-hp, Lycoming R-680 radial engine, proving rugged, reliable, and well-suited to rigorous training regiments with the ability to tolerate the aerobatic maneuvers to which fledgling pilots often subjected it.  Although it exhibited excellent handling characteristics during its demonstration flights to the Army Air Corps and the United States Navy in Dayton, Anacostia, and Pensacola, its almost docile response to stalls proved inadequate to fulfill its intended purpose; as a result, the installation of triangular stall strips, made of wood, on its lower wings severely interrupted the air flow during high attack angles and remedied the deficiency.


The Navy, the more interested of the two, ordered 41 aircraft, plus spares, in May of 1934 for a version with a 200-hp Wright J5 radial engine called the Model 73, but designated NS-1 for the Navy.  The first production aircraft was rolled out in December of that year.


A modified version, incorporating a new main undercarriage and alternatively powered by a 225-hp Wright R-760 and an equally powered, nine-cylinder Lycoming R-680 radial engine, had been designed that summer and had been targeted toward the Army Air Corps.  When funding had ultimately been allocated the following year, the Army Air Corps itself had issued specifications to the Stearman Aircraft Company, resulting in an order for 20, as well as spares, of the Lycoming version designated Model X75, but called the PT-13 for Army operation.


The two-seat primary training biplane design, identical to both operators with the exception of some minor features, incorporated a rectangular welded steel tube fuselage which had been covered with metal panels on its forward section and fabric on its aft end and rendered a 25-foot, ¼-inch overall length.  Its single-bay, unequally spanned, staggered upper and lower wings, using an NACA 2213 wing section, was built up of spruce-laminated spars and ribs.  The center section of its upper wing was carried by wire-braced steel tube struts, while “N”-type steel tube interplane struts carried it on either of its sides.  Fabric-covered, they attained motion about its longitudinal axis by the duralumin ailerons installed on the trailing edge of its lower wings, and collectively featured a 32.2-foot span and a 297.4-square-foot area.


The fabric-covered, welded steel tube, wire-braced tailplane and vertical fin featured trim tabs on its elevators.


The divided, cantilever undercarriage, incorporating a metal fairing-enclosed, torque-resisting oleo spring shock absorber in each of its main legs, was fitted with hydraulic wheel brakes and a steerable tail wheel.


The dual, tandem, open cockpits accommodated a flight instructor and a student pilot, and baggage could be stored in the enclosed compartment behind the rear of the two.


Powered by a twin-bladed, adjustable-pitch, metal propeller mounted on a steel tube whose radial engine was fed by a center-section, 43 US gallon fuel tank and a four US gallon oil tank installed in the engine compartment itself, the aircraft, with a 1,936-pound empty weight and 2,717-pound gross eight, could climb at 840 feet-per-minute, attaining a maximum 124-mph speed and an 11,200-foot service ceiling.  Range was 505 miles.  Cruise speed, at a 65-percent power setting, was 106 mph, while landing speed was a docile 52 mph.


World War II’s momentum had both paralleled and dictated the aircraft’s production run.  The war department’s increasing need for primary trainers resulted in the $243,578 order for 26 PT-13As for the Army Air Corps and the $150,373 order for 20 for the Navy, while a subsequent, $3 million order for PT-13Bs represented the highest in Stearman’s history and necessitated the expansion of its factory and the increase of its workforce to a hitherto record 1,000.


In addition to the United States, the design equally had foreign application.  The Model 76D1, for instance, featured a nine-cylinder, 320-hp, twin-bladed, adjustable prop Pratt and Whitney R-985-T1B engine, three .30 caliber machine guns, a two-way radio, and floats, and ten were initially ordered by the Argentine Navy.  The Model 73L3, featuring a 225-hp Lycoming R-680-4 engine, was flown in the Philippines, and the aircraft also saw service in Brazil.

 
Indeed, by 1940, Stearman produced one PT-13-type trainer every 90 minutes, and the momentum, once set in motion, had been unarrestable.  On June 25 of that year, the Navy signed a $3.8 million contract for 215-hp Lycoming R-680-8-powered N2S-2s and –5s, sparking another 40,000-square-foot factory expansion.  By August, 1,100 personnel worked two eight-hour shifts six days per week, while the following month 1,400 worked round the clock on three daily eight-hour shifts.


Completed aircraft were ferried either to the Army Air Corps’ based at Randolph Field in Texas or the Navy’s in Pensacola, Florida.


In order to avoid production delays because of engine unavailability, Stearman produced two sub-versions.  The first of these, the PT-17, featured a stressed airframe with 300-hp engine capability, although it was standardly powered by the seven-cylinder, 220-hp Continental R-670-5 radial, while the second, the PT-18, was produced with a 225-hp Jacobs R-755.  Only 150 of the latter, however, had been built.  Both appeared in 1940.


The type reached a major milestone on March 15 of the following year when the Army Air Corps took delivery of the 1,000th primary flight trainer in Wichita, the only Stearman design ever to have achieved such a production run.  But the milestones, fueled by the war, mounted in rapid succession: only five months later, on August 27, the 2,000th aircraft, a PT-17, had been delivered to the Army Air Corps.  These production rates could only be supported by an equally increasing workforce, eclipsing 3,000 in April and 5,000 in June.


In September of 1941, the Stearman Aircraft Company, which had since become the “Stearman Division of Boeing,” for the first time altogether eliminated the Stearman name, redesignated, simply, the “Boeing Aircraft Company, Wichita Division.”


The basic design also had civil application under Approved Type Certificate No. 743, which had been granted on June 6, 1941 for the Model A75L3, a 225-hp Lycoming PT-13 equivalent, and the Model A75N1, a 220-hp Continental R-670 counterpart.  The types, concurrently manufactured along existing military production lines, were sold to Parks Air College in Illinois, one of the Civilian Pilot Training Program operators, and to Peru as the A75N1.


By December of 1941, an airframe was completed every 60 to 70 minutes.


Another specialized version, the PT-27, featured a modified Continental engine for arctic-temperature operations, a canopied cockpit, an instrument flight training hood, installation of an electrical system, and landing lights.  Of the 300 ordered by the Royal Canadian Air Force, 287 had been returned between December of 1942 and June of 1943 because of failure to complete the necessary post-delivery modifications, rendering them unsuitable for sub-zero temperature operations.


When the war had ultimately ended in 1945, the Wichita Division of Boeing had produced 8,584 primary flight trainers, or 44 percent of all flight trainers for the war.  Yet, more than a year after the production line had closed, it received an order to 24 N2S-4s from the People’s Republic of China.  Two such aircraft, one with serial number 37902 which had first been delivered on October 31, 1942 and had logged 1,564 hours and one with serial number 55759 which had first been delivered on July 20, 1943 and had flown 1,116 hours, were located in Clinton, Oklahoma, and, after overhaul and installation of six-cylinder Lycoming O-435-II opposed engines, had been shipped on May 23, 1947.  They were later joined by 20 220-hp Continental R-670-4-powered N2S-3s.


In all, Stearman had produced 11 major primary trainer versions for the Army and the Navy, as follows:

Kaydet Versions

	Army
	Navy

	PT-13A
	N2S-2

	PT-13D
	N2S-5

	PT-17
	N2S-1

	PT-17A
	N2S-4

	PT-17A
	N2S-3

	PT-18
	

	PT-27
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The instrument panel of the PT-17 in Massachusetts, located below the slender, Plexiglas windshield, featured a directional compass, a vertical speed indicator, an airspeed indicator (in miles per hour), a turn-and-bank indicator, an altimeter, a clock, an outside air temperature and oil and fuel pressure gauge (in pounds-per-square-inch), a propeller gauge (in revolutions-per-minute), and a fuel tank feed switch, the latter for “left,” “right,” or “off.”  The engine power and mixture throttles were located on the left side wall, while the rudder and brake pedals were on the floor, just beyond my feet.


The uncowled, 220-hp Continental radial engine, feeding off of the 46-gallon fuel tank, and initiated with the properly advanced throttle and mixture controls, infused the airframe with lift-promising power, as its sputtering, smoking, avgas-reeking propeller rotated into horizontal stabilizer-bathed slipstream, instantaneously causing the stick between my legs to bolt toward its rearward-most position.


Responding to its advanced throttle, the Stearman moved beneath the gleaming, high-noon sun parallel to the Assabel River, turning to the right and executing its full engine run-up, angled toward the manicured, sloping, 2,300-foot grass field which would imminently serve as its runway.  This had, after all, been World War II.


Inching forward under its own power and aligning with the grass field, the PT-17 bit into the wind with fully advanced throttles, raising its lift-generated tail before disengaging its two spinning main wheels at 60 mph and surmounting the field-perimeter trees in a climbing, left turn at 550 feet.


The green-carpeted, blue lake-dotted topography of Massachusetts, unobstructed in the crystal-blue, 80-degree June skies, retreated below me.


Angling through 1,200 feet at a 600 foot-per-minute climb rate and 72-mph indicated air speed, the biplane, registering a 1,800-rpm reading on its single-bladed propeller, moved over the myriad of mirror-reflective lakes, the grass field of Stow now reduced to indistinguishable green carpeting.


A predetermined, vigorous stick-shaking signal by the equally helmeted and goggled pilot behind me, whose presence could be visually verified by the tiny mirror installed in the upper wing’s underside, indicated a flying hand-off, and a touch of my helmet affirmed its acceptance.


The stick between my legs, the sole means of controlling the aircraft’s lateral (pitch) and longitudinal (roll) axes, had reduced my fate and direction to a single channel and, bombarded from all angles by the unobstructed wind, I had attained a new-found freedom which had eclipsed both earth-bound restrictions and adjective descriptions.


Maintaining a 240-degree, southwesterly heading over Hudson at an 80-mph air speed, I pointed the nose toward the still-nebulous outline of Wachusett Mountain, whose silhouette rose above the horizon line, now isolated unto my own world, disconnected from civilization, the ground, and even the pilot behind me, in a harmonious, soul-fusion with the universe.  Isolated, with nothing to cling to, whether it be physical location or negative emotion, the soul always ultimately re-emerges to its autonomous state.  If that state could have only been a permanent one…


Banking left to a southerly, 180-degree heading over Marlborough, I skirted the Sudbury Reservoir, the upper and lower wing-generated lift carrying me to 1,800 feet at a 90-mph speed, while the engine drank fuel with an 11 gallon-per-hour thirst.


A left pressure on the stick arced the PT-17 on to an easterly course over Southborough and Framingham toward Boston, its engine oil pressure registering 75 pounds-per-square inch.


Most of World War II’s civil and military pilot training occurred in the very aircraft type I currently flew.


Seeking to fill a massive need and tap into the university student population with up to 20,000 pilot trainees per year, President Roosevelt signed a bill creating the Civilian Pilot Training Program in December of 1938, in which pilots, already armed with sufficient hours from civilian schools, would be qualified to complete their training at Army and Navy air bases in PT-13, PT-17, and N2S Stearman aircraft.  In order to remedy the program’s two major flaws of insufficient military flying technique curriculum inclusion and initial obligation to serve in the armed forces immediately after graduation, the Primary Training School Program, in which the Civil Aeronautics Authority first inspected and approved civilian flight schools, was created.  The specially-contracted facilities, staffed by civilian flight instructors who themselves were required to attend pilot training courses at Randolph Field in order to “ensure uniformity of training in conformity with established Air Corps methods and standards,” were supplied with curricula, textbooks, and Stearman primary trainers directly from the Army.  The first such pilots entered the program on June 1, 1939 and ultimately numbered 125 dispersed throughout 41 schools by December of 1941.

 
The infamous Pearl Harbor attack during that month, however, had been preceded by an unprecedented build up of pilot corps and combat groups.  Three months before the event, in the fall, the Army Air Corps had drafted a plan for simultaneous battle against the German Third Reich and the Empire of Japan, estimating the need for two million soldiers and 88,000 aircraft.  Although the Army Air Corps training centers in Randolph Field, Maxwell Field in Alabama, and Moffet Field in California had been established in mid-1940, they would prove pitifully inadequate in the event of war, as would the paltry number of pilots to emerge from them.  With war clouds about to burst at their seams, the urgency to rectify these deficiencies could not be underestimated, and the projected numbers of required combat groups and pilots rose with the rapidity of a clock’s winding second hand.  Two months before Germany had attacked Poland, the number stood at 24 combat groups and 1,200 annual pilots, yet, when Germany had invaded Norway, these figures had risen to 41 and 7,000.  Hitler’s invasion of France further escalated the need to 54 and 12,000 and ultimately to 84 and 39,000.


Pilots could only be licensed in primary trainers such as the PT-17 Kaydet, and classes, forming every five weeks, required three months to complete.  These were later decreased to ten weeks.  Concurrent with this pace had been the skyrocketing production rate of the aircraft, taking deliveries from 2,000 to 7,000 in just a few years.  Their pilots learned maneuvers just as I did today.   


Another vigorous stick shaking indicated that it had been time to all too soon relinquish control, which I affirmed with another top-of-the-helmet hand signal, and the pilot took over, demonstrating some significant maneuvers: throttling back, he induced the biplane into a vertical dive, the green-carpeted ground now directly ahead of the windshield, as it accelerated through 1,200 feet, before being arrested in a G-force pulling, return-to-level-flight recovery.


Initiating a spiraling left bank, the biplane plunged through 500 feet, leveling off and buzzing the field before once again pulling up and circling back to the left for its final approach.  Seeming to brush the trees at 400 feet with its outstretched main wheels, it elevator-flared on to the grass at a power-reduced 60 mph, biting into the soft surface with its tires until deceleration had permitted the tail wheel to resettle groundward.


Taxiing round to the right, the PT-17 Stearman applied its brakes, and I extricated myself from the waist and shoulder harnesses and helmet and goggles and lifted myself out of the pit-like seat with the aid of the wing hand grips, climbing down toward the grass along the wing root strip.


An awaiting passenger, much to my envy, took my place in the still-sputtering biplane, a scene perhaps reminiscent of the “production line” of student pilots awaiting PT-17 availability for their next lessons during the 1940s.  The aircraft, as the first link in the chain of victory, had provided vital training to the pilots who had subsequently transitioned to the larger, more powerful, and heavily armed fighters and bombers with which they had ultimately triumphed in war.  The initial, and sometimes smallest, aspect of any operation often proves the most important.


Walking back to my car amidst the heat, I would think about that philosophy…
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