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article Title: Sadler Vampire by Larry Burke





Sadler Vampire "Strapping on this zippy all-metal airplane yields more than just the impression of flying a fighter plane; light, snappy controllability, ready-to-fly status and racy lines make it one of a growing kind."





Walking that delicate engineering tightrope of strength versus weight in metal aircraft construction, even for conventional aircraft design, is difficult for the best of the experts, computer-assisted design notwithstanding. Add an absolute weight limit of 190 pounds for an airframe that must carry300 pounds of fuel, engine system and pilot. Add a no-yield requirement of +/- 6 G's and you have a design problem equal to trying to stuff 10 pounds into a 5 pound bag.





But Bill Sadler, president of American Microflight, Scottsdale, Ariz., has performed the absolute neatest hat trick by manufacturing, one after another, the 245-pound empty weight, all-metal ultralight Vampire. This little airplane responds when you think response, is dead steady if your hand is steady on the stick and, as clean as it is, quickly reaches 80 mph in a shallow dive if you’re not real attentive to pitch attitude. With the greater than 50 percent span flap length and max 20hp, it will fall within the graphs of AC 103.7, but it quickly accelerates to max allowable speed on flat-out runs.  This little ultralight airplane probes right to the edge of FAR 103.7 and fits you like the race-car heritage from which it was born. (Sadler designed and built what is now considered a classic race car - the Sadler Formula Junior Single-Seat Racing Car" was its name, Sadler Car Company, St Catharines, Ontario, Canada.)





The only nonmetal part of the Vampire is the nonstructural fibreglass pod that attaches to and streamlines the metal cockpit structure.





Long-time residents of the Phoenix area will tell you that their beautiful tolerable weather is worth surviving the intolerable (for me) hot weather that comes during the summer. Summer consists of hot nights followed by blistering days. The just-right time of cool stillness before dawn makes you forget how blazing the sun will be later in the day, which is when Sadler and I drove onto the Gila River Indian Memorial Airfield for our flight test of the ultra slick Vampire.





After a preflight and a "Windex" rubdown of the entire Vampire to remove dust, we unbolted the wing-attach trailer lord mounts. quickly unfolded the wings and locked them into flying position with a 3/8 inch diameter aircraft bolt. We trundled the little airplane off its custom trailer. We were ready to fly.





The pilot enters the cockpit by balancing himself carefully, touching the rim of the windscreen, stepping over the cockpit rim into the seat - one foot, then the other, scrunching down, placing his hands on the structural arm rests, and sort of duck walking in towards the rudder pedals. He then slides in. Note: The engine is started outside the cockpit by using the engine pull handle, which is located behind the pilots head. Considering the contortions one has to go through, I wouldn’t recommend an attempt at an air start in this ultralight.





The enclosed cockpit and engine right behind your ears seem to magnify engine noises. I recommend Ear Plugs under your helmet while flying this little gnat.





The throttle control (push forward, go forward) fell easily to hand. The kill switch is located on the throttle mount, which is handy to stop the engine on purpose, but it tends to be a little too handy when you don't want the engine to stop. I would like to see the switch moved to the instrument panel where only a deliberate act could turn the ignition "on" or "off."





The stick fits between your knees and is slanted forward so that you can pull to full back-stick and not do any damage. Compared to other ulltralights, this stick has short travel in both pitch and roll axes. Comparing the short throw, silky smooth, all-push-rod control system of the Vampire to other ulltralights is not fair; it's like comparing the think-left to go-left computerized Navy Tomcat electronic control system to the muscle-building torturous pulleys and cables of the 1931 Southern Cross Fokker Tri-motor.





The rudder pedals are tiny, but I soon became accustomed to them. Taxiing is positive, but you have to swivel in your head from side to side until you get used to those wingtips being so close to and out 15 feet to each side, level with your eyes. For an old airplane driver like myself, each minute in the Vampire drove me farther from the bugs-on-the-teeth and flapping Dacron of the earlier ulltralights toward a true little airplane that looks, feels, fits, smells and maneuvers like a miniature fighter.





Full throttle on the hard-working, single-cylinder Solo doesn’t exactly snap your head off. In fact, compared to the rag-and-tube ulltralights, you wait and watch the airspeed indicator and the cylinder-head temperature gauge.  Is this thing going to fly or run hot?  But I felt "light" at about 30 mph indicated. I held for acceleration to at least 40 mph in ground effect, then pitched up to climb. The Gila River Indian airfield surface temperature was about 100 degrees, and with my 200 pounds, I just wasn't getting what you'd call a rocket to stardom. I'd estimate about250 300 fpm.





I was motoring along at 50 to 60 mph at slightly less than full throttle. . . Wow! Think bank and you do! Definite rudder is required for adverse yaw in order to keep the yaw string pointing at your nose. (Don't step on the yaw string, step opposite rudder.) The Vampire ailerons are not differentially set up, which means that the lowering aileron moves the same degrees as does the up going aileron. A proper setup to reduce some of the adverse yaw is to design the aileron system with bellcranks that produce less (about half) down than up. In Sadler's design, the push-pul cables connect directly from the control stick bellcrank to the ailerons.





Pitch sensitivity is about equal to roll, a well-balanced system. Aileron-rudder power is good, enabling positive control in a deliberate slip.





Diving, zooming and steep banks come naturally in the Vampire as the controls are well balanced and the aircraft responds so well.





A little insulation in the engine compartment behind the fibreglass cockpit would help the noise.





We set up for our approach at about 45 to 50 mph, and backed off the throttle. . . I was accelerating! The Vampire sure didn't approach like an Ultralight either.





Horst Honnecker, Scottsdale, Ariz., is the U.S. distributor of the Solo engine. He says that the Solo was designed about 15 years ago as a prime mover of portable farm equipment. 





The 210cc displacement, single-cylinder, two-cycle Solo engine used in the Vampire prototype was originally rated at 15 hp at 5000 rpm, at a useful life of about 1500 hours. Fifteen hp proved to be marginally low for the Vampire, especially with pilots in excess of 180 pounds, so, under the watchful eye of Honnecker and Solo, Sadler made a few minor changes in carbonation and timing. He obtained about 20 hp at 6800 rpm. This proved to be adequate for the Vampire. Sadler also experimented with various exhaust systems, reduction ratios and props until he was satisfied that the Vampire would perform to his expectations, yet not exceed the requirements of FAR Part 103.7. In its present tune, the engine produces adequate power for the Vampire, but shows Definite signs of overworking. Overworking or not, the Solo is capable of pushing the Vampire at about 63mph, full throttle, for one hour. That was good enough for second place in the Greater Arizona Air Race.





"Solo is working on the heat problem" says Honnecker. The 210cc engine is being modified with increased piston-to-cylinder and connecting-rod side play clearances, silver-coated needle bearings, delayed intake closure and the addition of a capacitor discharge ignition system. A mikuni carburetor is being sized for the engine. In addition, Solo is designing a new engine exclusively for the ultralight market, which utilizes a larger piston and cylinder assembly and an increase from 210 to 240cc. This is being designed to be a reliable, 20 to 25hp engine, suitable for the use in ulltralights, with a design life of 1000 hours.





In keeping with Solo's practices, none of these changes will be available to the export market until they are thoroughly dyno and life tested at the fabrikenwerks.





Several Clever bearing support and airframe structure designs are used by Sadler to reduce the weight on his propulsion system as compared to current ultralight technology. Spherical, self-aligning and clamping bearings are used on the reduction unit rather than shrink-fit or shear pins. The design is rather remarkable when you consider that the 20-hp engine, reduction drive and shaft with bearings weigh about 40 pounds.





As is Sadler's inclination, he is experimenting with other engine systems that have just recently become available, to see if they can be utilized, yet maintain the Vampire within the FAR Part 103.7 empty weight limit of 254 pounds. 





The Vampire is a completely assembled, rigged and test-flown ultralight. Sadler also has designed and has available a custom-built trailer for the Vampire. Particularly impressive is the rubber lord mounts that shock-mount the folding wing panels. Bolts through the lord mounts screw into flush-threaded hard points built into the wingtips. The whole bed of the trailer also tips down at the rear to facilitate one person rolling the vampire off of and onto the trailer. Unbolting and folding the wings is easiest done on the trailer. The same is true for folding the wings for transport.





The Vampire is manufactured assembly-line fashion in a large facility that Sadler rents in the industrial park at Scottsdale airport. About six sets of individual but identical wood jigs are used to assemble the boom and fuselage support structures. Thus, about six Vampires can be simultaneous assembled by two people at each set of tooling. Wood, foam-lined clamps are also used to compress the metal skins against the ribs for the wing and empennage assemblies. With the exception of the wing spar assembly, the entire wing and empennage assemblies are made up of .012 and .016 2024-T3 sheet, suitably bent and formed and bonded together with Hysol 9410 epoxy. All sub-assemblies are made up ahead of a production run.  To give some idea of the thought and production engineering that was put into the design of the Vampire, given complete sets of pre-bent skins, ribs, spars and bracketry, one worker can assemble the outer wing panels for a production run of six Vampires in one week's time. The Vampire flying surfaces depend upon their structural integrity through bonding, with strategically placed rivets to ensure that no peeling takes place. The boom and fuselage jigs also ensure that the tail surfaces and the wing center section is properly aligned. The fibreglass cockpit pod is also assembled to the metal cockpit structure at these stations.  The wing outer panels are jigged in place to the center section and line drilled to guarantee precise alignment of the outer wing panels to the center section. The 40-pound engine propulsion system, complete with reduction unit and drive shaft assembly, can be lifted into the rear of the cockpit pod and assembled in place by one person.





Perhaps you've got a mind's-eye impression that this is a little "airplane" factory and not a tube-bender-with sail-loft, rag-and-tube ultralight factory. This is in no way meant to denigrate the manufacturers of aluminum tubing and Dacron ulltralights. An airplane made with sheet-metal parts, as used in metal airplane construction, should be fitted and assembled with proper rigging, whether the jigs can be constructed from wood or metal.





Sadler is currently moving to  larger facilities, as his manufacturing limit at the present facility is 12 Vampires.


Sadler emphasize that the ultralight is not a beginner's vehicle. He will sell no Vampire to anyone except a licenced pilot or n advanced student pilot who has been checked out by his instructor. The instructor must also have flown the Vampire before checking out his student.





Most active licenced pilots will find the Vampire a pleasure to fly, once they have grown used to the different perspective of having their nose down at a level of the runway lights during takeoff, and the rather close-fitting cockpit enclosure. The factory has no formal training program, relying on the purchaser's competency in general aviation aircraft to be able to handle the Vampire.





The Vampire is a responsive and stable airplane. An 18 percent high-lift wing section, combined with five-position greater than half-span flaps, and generous tail surface area combine to enable the Vampire to fly straight and level in a stable mode once properly trimmed, or to respond instantly over a speed range from 40 mph to 80 mph through the short-stroke control system. Stalls are predictable but have a tendency to drop a wing. (Please pick up your wing with opposite rudder, do not try the ailerons.)





Sadler provides a serialized manual for each airplane, with a detailed manufacturing history, including dates, person assembling and checkoff list. The manual also contains the weight and balance information and a signed-off AC 103.7 compliance sheet for ulltralights. It lists several admonishments on the flying characteristic, particularly the attention that must be paid in using sufficient rudder to ensure coordinated turns at the slower edge of the flight envelope. I applaud this approach to ensuring the manufactured quality of each airplane. Sadler's manufacturing facility has a series of checks to ensure that each airplane is properly assembled. His approach to quality assurance is first rate, and in my opinion, a model for the rest of the industry.


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


The Vampire used in the flight test for this article was:


Sadler Vampire S/N 007


Engine Make/Model: Solo, model 2335, 19.9 hp @ 6800 rpm


Propeller: spec to American Microflight, 50" x 24"


Wing Tank (gals): 4.5


Empty Weight: 245.2, including plumbed airspeed and altimeter, CHT, Tachometer and full Lexan canopy


Max full power level speed (kts) 54.8


Max power-off stall speed (kts) 22.8


Never exceed speed (mph) 75


Wingspan (ft) 30


Airfoil: NACA 633-218A , machine-stamped ribs, bonded skins


Length: (ft): 18


Limit load: +/- 6 G's


Gross weight (lbs) 465


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


Two other featherweights were part of this article about Bill Sadler and the Vampire. The first one is a quick Bio of Bill, and the second one talks about Jack Brittons 277 Rotax-powered Vampire.





 Biography of Bill Sadler


"watch the race from the driver's seat" was Bill Sadler's slogan on this Sadler Race Car 1956 brochures. Self-described as a temperamental and pugnacious in those days, Sadler nonetheless controlled his temperament sufficiently to custom-build some 30 race cars. In 1956, his cars sold for about $3,000.00.  Today, certain examples are prized as classic race cars and can fetch up to $30,000.00.





 Thrashing around for something else to occupy his considerable energies, in 1961 Sadler began flight training for his private ticket. According to Sadler, "I lived in that airplane." Three weeks after getting his ticket, he got his instrument rating. In 1965, he obtained his BSEE from Tri-State College in Indiana, and in 1966 graduated from MIT with a master's degree in Electronical Engineering. With degree in hand, Sadler moved permanently to the States, and in 1972 became manager of the Advanced Technology Group at Motorola in Scottsdale, Ariz.  Possessing  a competitive spirit and inclination towards success, Sadler left Motorola and in 1975 formed


his own company, called Astrotec Corp. Astrotec manufacturers digital electronic clock/timers for aircraft. Climb into some single or multi general aviation airplane someday (with the owner's permission, of course) and look at the name on the digital clock and timer. Yup! Astrotec.


At about this same time, the ultralight phenomenon (remember "powered hang gliders?" "Foot launch?" "Powered back packs?") was sweeping the more adventurous away from their surfboards, parachutes and motorcycles. Sadler also got his first ride in a powered hang glider and was promptly smitten. Of course, he knew that he could go the industry one better, so in 1981 he sat down, designed, built and flew an all-metal ultralight that met the weight requirements of FAR Part 103 - the Vampire.


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


Jack Britton's 277 Rotax-powered Vampire





There are a few of us who were a tad too young for World War II but nevertheless were involved in the technical achievements emerging from that time.


One of the best flying machines of that war was the P-51 which in its earlier versions was powered by the 1500-hp Allison liquid-cooled engine. The P-51's new, low-drag


airfoils and second order equation fuselage curves and fairings made it attractive to the British. It was the best that they had gotten from the United States. The P-51 really came into its own when the British replaced the hard-working Allison with that marvelous Rolls Royce Merlin engine. Developing close to 1800 hp in its earliest versions (2400 hp in later models), the Merlin transformed the Brits' remarks from, "Not bad for a Yank plane, old boy," to "I say, that 'Mustang' motors along rather well, doesn’t it?" The Merlin engine had transformed a good performer to the best the Allied forces had.


And so it is with Jack Britton's 277 Rotax-powered Vampire. A special, custom, one-off installation, Britton's airplane operates well beyond the graphs of AC 103.7 into the twilight zone of ultralight performance. In his hands, the RoVampax" assumes that smooth, airy lightness that seems to characterize all good matches between man and machine. Says Britton: "Full power climb to 1000 feet in about one minute, nose over to about 100 mph indicated...pitch up...up...up...now over and on your back...hold neutral pressure on the stick...hold your line with the rudder...wings level...it's over the top quickly, nose inverted and head down...back to one-third throttle...a little back pressure...now at the bottom of your loop and you apply full throttle with full aileron for a slow roll, your next entry maneuver..."





This is just a small insight into the potential the Vampire is capable of with more power.





Like the P-51, Britton's Vampire has been transformed from a "That's nice" ultralight to a "WOW!"





