SKY PUP
A skeptical newcomer to ultralight aviation tries an aerial walk around the block in an all-new design

(From Ultralight Sport Magazine 1984 Vol. 2)
By Russell Williams

For some reason, I've always looked down my nose at ultralights and their kind. It may be because I was introduced to flying in a "proper" airplane with an engine in front, two wings in the middle and a tail somewhere near the end. I took a long glance at those flying clotheslines when they spread their fledgling wings a few years hack, and felt they were a regres-sion to aviation 's reckless past -aeronautical Mulligan 's stew of wings and wires, entirely unpalatable to the aero connoisseur.
Such was my attitude when an old friend, Steve Wood, of Sport Flight Engineering in Grand Junction, Co., informed me that he had de-signed and prototyped an ultralight especially for the homebuilder and that I should take a second look at this in-expensive alternative. He told me how things had changed in the industry since the early days; how the Feds had laid down some sensible rules governing ultralights, at last defining the machines while allowing the sport to regulate itself.
Steve kept his bird at a 4700-foot MSL desert strip about 20 miles west of Grand Junction, near the Utah border. At first glance, it reminded me of one of Eldon Cessna's very first towered designs, the "Baby," or an old Pietenpol Aircamper, except smaller and somehow more refined. It looked like a winged hound dog with a grin, which is why I guessed Steve had christened it "Sky Pup." The name fit.

The 190-pound Sky Pup was definitive aeroplane simplicity. The wing and empennage were fully cantilevered, having no external wires and struts like many contemporary ultra-light designs. The wing was comprised of three parts: a center section permanently attached to the fuselage, and two removable outboard panels to serve in over-the-road transporting. The three sections assembled spanned 31 feet, affording the Sky Pup an impressive 12:1 glide ratio.

Steve explained that he had incorporated six degrees of dihedral into the wing, to allow the Sky Pup lateral or roll response through rudder input alone. This negated the need for ailerons or spoilerons, thus achieving simple construction and lighter empty weight. The airfoil was the same as that of the old Erco Ercoupe, except 3 percent thicker throughout.
Steve popped an inspection cover to allow a look inside the wing. Here I realized his secret for making the Sky Pup so deceptively light. The husky single spar was made of foam, cap-stripped with wood. This unique construction method, developed for the Blue Light Special, was used to construct the entire Sky Pup and provides a strength margin of 6 G's positive and 3 G's negative while retaining ultra-lightness. The fuselage, constructed with the same materials, was basically a foam box with wood longerons at the corners of the cross-section. Aircraft plywood was used to distribute concentrated loads at the engine, landing gear, wing and tail attachments. The entire airplane was covered with Dacron. Three coats of polyurethane varnish sealed the cloth and gave the Sky Pup a glossy finish.

The landing gear was made of a tapered maple beam, flanked by 20-inch bicycle wheels. My first impression of this was one of buckboard technology revisited. Although it appeared rigid, it was actually a light, wooden spring that required no forming or welding. Steve had designed it narrow enough to fit into the back of a standard pickup bed, enhancing portability.
The Sky Pup engine is a Cuyuna 215RR fitted with a California Power Systems 2.25:1 reduction unit. Steve assured me that the .20-hp Cuyuna is ample for the little ultralight, as initial flight testing had been done on less than 10 hp. He had found that 15- to 20-hp is the best range for optimum performance without exceeding speed limitations, and the "bread board" engine mount is easily adaptable to various bolt patterns. The gas tank is a two-gallon hardware store gas can, modified with vents and strapped down between the engine and cockpit.

As we preflighted the Sky Pup, Steve explained that his main objectives in designing it were low construction cost and convenience for the homebuilder. Many dimensions were determined by store-bought stock sizes of readily available materials -even the chord of the wing was sized to utilize a standard fabric width, eliminating the need for time-consuming seams. The fanciest tools required for construction were a table saw and a drill press; there was no welding.
Steve informed me that the materials to construct the Sky Pup cost just under $900, less engine and propeller. He had kept every receipt while building "even for those last-minute dime store runs." I couldn't think of an airplane that could be built as cheaply, and this seemed important, considering today's economy. As Steve filled Sky Pup's gas tank, I looked in the cockpit for something I didn't like. It was spartan and simple, with a floor-mounted joystick for elevator control, a rudder bar and a throttle control mounted on the left side. There were none of the instruments that I expected.
"How do you know when you're going to stall?" I asked, trying to sound unconcerned.

"You really have to work to make it stall," Steve said. "You hardly have enough elevator power to achieve a stall. It's one of the safety features designed into the plane."

Other incidental questions went through my mind as we rolled the Sky Pup out to the strip. When do I rotate? What is my best angle of climb? What are my power settings? What would flight be like without my sacred ailerons?"
Steve had already explained to me that ultralights were low wing-loading flying machines. Because of this, he said, the Sky Pup and other ultralights were weather limited, ailerons or not. One of the largest single errors made by novice pilots was to attempt flight in high winds or extreme turbulence. To be sure, ultralights were to be flown when the weather permitted.
Strapping on the Sky Pup proved more difficult than flying it. Steve unzipped the cover over a commode-shaped hole in the floor of the cockpit, through which I stepped. Then I turned around and sat, avoiding the joystick. I found the seat belt, zipped up the commode cover and (whew!) I was in.

I cautiously aligned Sky Pup down the dirt runway with short bursts of power and rudder input. Full power, and the Sky Pup's tail was immediately off the ground; the wings assumed the weight from the tires in about 250 feet. Then came the surprise: I was actually climbing. For some reason, I fully expected to remain in ground-effect a half mile before even thinking of a climb. Instead, I owned a solid 200 feet of altitude over the end of John's 2800-foot strip, and climbed steadily to pattern altitude before leveling off and reducing power to a modest cruise setting. I was delighted to discover that at 6000-feet MSL, I could fly the Sky Pup on partial power and not feel like I was falling out of the sky.
I bravely departed the straight and level with a mild turn to the left, nearly bending the joystick before remembering I was flying with two-axis control. The rudder and wing dihedral working together made a surprisingly coordinated turn. I noticed a slight hesitation skid upon entry into the turn, and then the Sky Pup coordinated itself while I supplied light elevator back-pressure. With practice, I was able to make smooth, 30-degree banked turns and found that I did not miss my cherished ailerons after all.

I next climbed high enough to try the Sky Pup in a stall, but stalling was an effort. With power at idle, the little bird mushed along at an increased rate of sink, but stubbornly refused to stall, even with the stick in my lap. I finally milked a mild stall by diving and applying full power with full-up elevator. The Sky Pup intimated a stall with a slight tail buffet, and the nose altered course about five degrees to the right, dropping only about 10 degrees back to the horizon. I had never flown such a docile airplane, and was only beginning to appreciate its solid engineering as I turned to descend back to the airfield for Sky Pup's version of a high-speed pass.

As I came down, holding moderate power, I noticed that even on this 35-degree day, the wind in the open cockpit was not unbearable, as the engine provided a windbreak from the prop blast. Still, the air was sufficiently cold to redden my cheeks as I bore down on the runway's end.

I judged my speed over the end of the runway to be about 65 mph, bleeding off to 55 after rounding out from a mild dive 10 feet above the surface. By then, Sky Pup and I had sniffed each other out and it was time for true adventure.
Signaling a thumbs-up at Steve on passing, I turned northward to the desert for some low-level reconnaissance. Racing along at highway speed, Sky Pup and I inadvertently sent prairie dogs and rabbits scattering. It was here, flirting with Mother Earth and her inhabitants, that we found our true element. At this relatively low airspeed and altitude I suddenly became aware of the world outside the cockpit. It was a sensation that I had never known in the rarified heights and airtight environs of my revered real airplanes. I silently thanked the Sky Pup for revealing it to me as we turned back to the airfield to land.
The approach consisted of reducing power and settling into a long glide with the nose just below the horizon. Rudder was ample to keep the runway in line and I noticed a great lack of anything to do during the descent. There was a distinct, short flare-out at about running speed, a kiss of terra firma and a short ground roll, with the tail skid acting as a brake.
The landing gear absorbed the bumps of the runway with surprising grace, affording a semi-smooth ride back to the end. Sky Pup's tail hit an occasional rock. Directional control on the ground was easy with the rudder and judicious use of power.
Steve met me at the end of the runway with a fuel can and a smile. After comparing a few post-flight notes, it was his turn to strap on the Sky Pup and show me what he could do in his own creation. It was mildly humorous to watch him pack his 6-foot, 3-inch, 180-pound frame into the semi-supine seat of the Pup, nearly doubling its weight.
I pull-started the Cuyuna and observed as Sky Pup and its master ac-celerated and ascended in a few minutes to 2000 feet.
Steve then began a remarkable aerial ballet with tight figure eights, banking Sky Pup as much as 60 degrees in the process. I was amazed at the airplane's control authority with the absence of ailerons and realized that in my hour of flight, I had not learned all there was to know about this flivver. I watched as they made wing-overs look easy and precise, something I had worked hard to do in my airplanes.

Just about the time I thought man and machine had exhausted their aerial repertoire, the bright din of the engine ceased. Sky Pup's ballet continued, soundless but for the rush of wind over wing.

Steve had previously informed me that his favorite pastime was to simply shut down the engine and take advantage of the airplane's glide capability. He had designed it such that he could reach forward and pull-start the engine in flight.
As I watched the Sky Pup silently bank for the runway and a smooth dead-stick landing, I knew a reassessment of my opinions about ultralights was in order. Here was a great new avenue of aviation in the simplest and purest of fashion. Ultralights had indeed come of age and were perhaps the freshest breath of air in the history of sport flying.
