Building the Pintail…..

The Pintail is my design for a Quickie 500 or AMA 424/428 pylon racer. I have scratch built all of my Q500 racers since I began the sport some 15 years ago. The construction techniques I will lay out have been created over the past 15 years and have proven themselves to withstand the rigors of competition. Credit also needs to be given to Doug Whiteaker and Brian Pate for helping me with the design. The design originally began as a modified copy of the Viper that Whiteaker designed. Brian provided key input which led to the strength and straightness of the design. 

Construction is straightforward, and relies heavily on a few key concepts. First the wood stock that you use must be perfectly square, and must be warp free. Additionally, the fuselage sides must be of exactly the same flexibility. Other than straight wood, you will need to get a set of wing cores cut, the hardware necessary to build the plane, and a set of triangles, straight edges, and an incidence meter. Build the plane straight and it will fly straight. Build it crooked, and it will fly crooked (slow).

Construction:

I prefer to begin construction of a Q500 racer by building the wing. Building this first allows you to trial fit the wing during construction of the fuselage, aiding in the perfect alignment of the plane. 

Wing construction begins with preparation of the cores and the wing skins. If you can get your hands on a set of premade wing skins, by all means do it. If not, then try this method. Using 3” by 36” sheets of 1/16” balsawood, align 3 sheets edge to edge to create one wing skin. Make sure that the edges on the sheets are perfectly straight, and straighten if necessary by cutting or sanding. When the sheets have perfect edges, cut each of them to 25 ¼” long. Lay them edge to edge on a flat surface, and tape the seams together over their entire length with masking tape. When finished taping, flip the skin over and open up each of the two seams by folding the skin open to expose the edges. Run a bead of Ambroid or Elmers wood glue into the seam and lay back flat on the work bench. Carefully wipe the excess away and let dry. Do not use CYA glue as it is harder to sand, and will cause ridges down your wing. Make 4 skins.

While the skins dry, use your t-bar sander with fine paper to prep the wing cores. Sand away the cutting ‘fuzz’ by lightly running the t-bar over the core. Do not sand without a t-bar or sanding block. Finish the core prep by vacuuming or using a tack cloth on the cores (both sides). Put the cores back in the beds. 

Next, get a clean, perfectly flat, open surface, and lay out your skins. Spray the inside surface of each skin lightly with hairspray. With your T-Bar and 400 grit paper paper, lightly sand the inside of the skin to knock off the fuzz, and to clean up the seams. Vacuum or tack cloth each of your skins.

The adhesive I suggest for adhering the skins to the cores is Elmer's Pro-Bond. This glue is a polyurethane glue, which is readily available, inexpensive and easy to work with. The other benefit of the Pro-Bond is that it has a foaming action, which causes the glue to 'foam' and expand into the grain of the wood and the foam surface. 

Set out the bottom foam cradles and bottom skins on your flat surface. On one wing skin, run a bead of glue around the edges of the skin and zigzag across the middle. Then use a spreader to evenly spread the glue on the skin surface. You can make a nice glue spreader out of .010" mylar sheet, which is available at fabric stores as pattern and template material. Scrape the skin until it is only moist. Don't be afraid to scrape most of the glue off that you put on- more glue equals more weight. After prepping the bottom skin, follow the same procedure for the top skin. 

With both skins glue-prepped, lay the bottom skin in place on the bottom core bed. Place the core on the skin, followed by the top skin (don't forget to put the glue side to the core!). Make sure everything is perfectly aligned, and move this to a stable, perfectly flat place where it can remain for about 2 days. Place a flat board on top of the assembly and weight the entire stack with 50-100 pounds of weight. Finish by following each of the above steps for the other wing half.


When the wing panels have dried, and the cores are completely bonded, you can remove them from the core beds. This usually takes approximately 1-2 days for complete action. Your next step will be to add the leading and trailing edges. Prep the leading and trailing edges of the skinned cores by trimming the sheeting to the foam core edge. I use a razor plane and a t-bar sander to accomplish this. Work slowly and make a perfectly flat surface to glue the 1/4 x 3/8" balsa leading edge and 1/4 square balsa trailing edges against. You can use the Pro-Bond for this as well, but I prefer to use regular Elmer's wood glue (aliphaetic resin) and lots of masking tape. When the leading and trailing edges are glued in place, use your razor plane and t-bar sander to shape the leading edge, and to fair in the trailing edge stock.

You should now have two beautiful, lightweight wing panels. It is now time to join them. For joining, you must first prep the center section to have the right dihedral angle. The panel ends could be left at 90 degrees to create a flat (no-dihedral) wing, but I prefer a little for stability. To achieve this, lay each core in its bed, and sand the center section end lightly with your t-bar sander to create the angle. The angle is very slight, and should allow you to prop one tip up approximately 3/8". When you are satisfied with the joint, use 30 minute epoxy, the core beds and a lot of masking tape to join the panels, align them, and secure them at the right dihedral angle. Don't use 5 minute, the 30-minute will allow you extra working time to adjust the alignment and perfect it. Remember, straight airplanes fly straight (fast), crooked airplanes crash.


You can finish the wing by adding the trailing edge/aileron stock, fitting the Du-Bro 1/8" wire torque rods, gluing on the wing tips and fiberglassing the wing center section. You can now set this assembly aside and get ready for the fuselage.


The fuselage is designed to be easy to build and align, strong, and to provide added stability on launch. You may notice that the nose is quite short, and the tail is quite long. All of the original Pintails were built for the Rossi .40,  which was the dominant motor when I designed the plane. If you use a lighter motor than the Rossi, You may lengthen the nose accordingly. I would not shorten it however. The tail is long to provide a pitch stable airplane that is not too sensitive to balance issues and elevator movements. This does not negatively affect the turning ability, but instead makes it more consistent. The 'stinger' tail is there for a reason, not just for looks. The aft section actually is put there for added aerodynamic efficiency by concealing the elevator control horn, and to act as a launch handle for your caller. It helps to eliminate the dreaded 'broken vertical syndrome' which put many a good Q500 in the pavement on launch in the years before the V-tails became popular. If you don't like the looks of the 'stinger' tail, or prefer easier access to the elevator connections, simply cut the fuselage off at a shallow angle 3/16" in front of the elevator hinge line. 


Construction of the fuse begins with making yourself a 'kit'. Cut out the fuselage sides, ply doublers and the main former and a 'false former'. The easiest way to do this is to start with wood that has perfectly straight edges, and perfect 90- degree angles. You can then 'draw' the fuselage side on to the wood using a fine tip marker and a steel straight edge. Be extra careful when drawing in the wing saddle, doing it right the first time is critical to having a perfectly aligned wing, tail and motor. After cutting out the sides, tack glue them together and make sure they match perfectly at the wing saddle, nose and horizontal mounting area. Finish the sides by gluing in the ply doublers. Make sure to make a left and a right!


Do not cut out the fuselage top. Instead, draw a perfectly centered line down the center of the rectangular wood blank. This allows the top to become your alignment jig.

You will begin the construction with the fuselage top pinned to a perfectly flat, perfectly level surface. Start by marking the former positions per the plans. Before gluing them, pin them in place and make sure they match the appropriate locations on the fuselage sides. You will also want to score the top at a 90-degree angle where the fuselage top bends down to meet the firewall. Make sure they are absolutely square, and glue the two formers in place on the top. Next, pin the fuselage sides to the formers, and glue them in place only on the formers- do not glue the sides to the top yet. Next, pull the rear of the fuselage sides together and make sure they are perfectly centered over the centerline you drew on the top. Pin them in place and measure along the fuselage to make sure that the fuselage is perfectly symmetrical left to right. Next pull the nose together and tape or pin the firewall in place. Again, match its centerline to the centerline on the fuse top. Take your time and make sure this assembly is perfectly square to the building surface/ fuse top. You can finish the basic fuselage assembly by gluing the fuselage sides to the fuselage top. I suggest that you work from the back to the front. When pulling the fuselage top down to the firewall, measure again to make sure that the firewall is perfectly aligned. After the glue has set for the fuselage top, cut away the excess on the fuselage top. 


The fuselage should now be a perfectly aligned and squared balsa box. The structure should be solid enough to remove from the building board and install the wing mounting blocks, landing gear mount, engine blind nuts and all the pushrods. You will also want to install the balsa tri-stock in the nose and around the landing gear mounting block. When everything is in place and aligned correctly (make sure your pushrods don't bind or drag) you can finish the fuselage bottom by sheeting the tail with crossgrain 1/16" balsa, and the bottom of the nose with a piece of 1/4" balsa.

At this point, I take the fuselage back to the building board and make sure that it is square and level. After I have 'zeroed' out the fuselage, I lay the built wing in place on the upside down fuselage and I use my Robart incidence meter to verify that the wing is at zero degrees of incidence. If you did a good job of aligning and cutting the wing saddle into the fuselage sides, you should not have to make any changes. If you do have to make changes, do so carefully with a t-bar sander. This is also the best time to make sure the wing is mounted squarely tip to tip. I do this by measuring up from the building board to the wing tips. The distances should be equal. Finally, I make sure the wing is sitting squarely on the fuse side to side. I do this by holding a dowel on the corner of the wing sheeting, and touching the other end to the tip of the fuselage. Repeat this on the other side and make adjustments as necessary. 

When you are sure the wing is square, measure out your wing bolt locations, and drill and tap the 1/4-20 nylon wing bolts. You can then follow this by removing the drilled and tapped wing and prepping it to fit the leading edge wing dowels. To drill the holes for the dowels, I use a piece of brass tubing the same diameter as my wing dowel material. I sharpen the inside edge of the end of the tubing, and I file a number of small cuts in the edge with a small file to give it a semi sawtooth edge. Mark the two dowel holes equidistant from the center of the joined wing halves. When you mark them, approximately half the hole will be through the leading edge, and the other half through the sheeting. I usually angle mine down at a 15% angle. 

When cutting the wing dowel locator for the fuselage, cut the dowel indentions too small. Install the locator in the fuselage, and test fit the wing. I use a small Dremel grinding tool to carefully grind out the matching indentions for the dowels. Take your time, and make sure the wing to fuselage fit is tight, but not binding and that the wing is still square to the fuselage in all directions. When you are done, you will have two half-circle indentions in the top of the wing dowel locator. It is not necessary for the locator to grab the dowels over the top as well.

The tail assembly is relatively simple. Begin by cutting out each of the surfaces. Make sure to cut each individual piece from a piece of solid 3/16" balsa with the grain running in the appropriate direction for each piece. Assemble the correct pieces on your building board and glue them together. For extra strong edges, you may want to reinforce them. I do this by using my hinging tool to cut a perfectly centered groove in all of the exposed edges of the control surface. I then insert 1/4" wide strips of 1/64" plywood and glue in place. When the glue has dried, you can sand the stabilizers to a perfect airfoil shape and maintain very sharp, dent resistant edges. Finish the sanding of each of the surfaces, and shape the hinged edge of each moving surface. After all sanding and shaping is complete, I cut the hinge pockets for the surfaces.

If you plan to use the full Pintail with the extended aft tail section, you will need to get hold a 3/32" wire control line control horn. Make sure to get the type that has a metal horn attached to the assembly rather than the more common nylon horn. Using this kind of tail is a little more work, but it is aerodynamically cleaner, and more resistant to damage. Plan the installation of the control horn by centering it in the elevator, and marking where the two control horn holes will be drilled into the elevator. Do this with the elevator whole, you will cut the elevators away from the center section after the horn is complete. After drilling the holes for the horn, test fit the horn in the elevator and mark the area you will need to cut away for the horn to mount 'inside' the center section and then cut that area away with a knife. When the assembly fits with only the arm of the control horn exposed, lightly glue the center section only to the horizontal stabilizer. Use a small amount of glass cloth and wood glue to attach this section, and be sure to not get any glue on the control horn arm or wire. After the glue is dry, carefully mark and cut away the elevators. The control horn should rotate freely in the horizontal assembly.

For either tail configuration, you will now need to block the fuselage up again with the wing a zero-degrees incidence. After zeroing the wing, use your incidence meter to make sure that the horizontal stabilizer will also be at zero degrees when mounted. Adjust with a sanding block as necessary. If you are using the full Pintail tail, now is also a good time to mark an access hole in the fuselage. I usually do this by leaving some of the bottom sheeting off directly under the control horn/pushrod connection.

Final assembly is fairly straightforward. I finish my radio installation, and plumb my fuel system. I also finish each of the control connections. Go over the entire assembly one more time with fine sandpaper and clean with a tack rag. Before final covering, fiberglass both the landing gear block and the firewall with heavy grade fiberglass cloth and finishing resin. I use a wide strip over the landing gear block, which reaches all the way up the fuselage sides, and I use a 't' shaped piece of cloth for the nose. The arms of the t should reach back behind the leading edge of the wing. You can minimize sanding and finishing of the glass cloth by wrapping the assembly with plastic wrap while the resin dries. Cover the entire plane with plastic film such as Monokote or Ultracote. Mount the tail using slow setting epoxy. I also like to add some tri-stock at the base of the vertical stabilizer. Re-install the radio gear, fuel tank and engine. My landing gear is made from sheet stock, but I suggest that you may want to try the new carbon gear from LCS performance (address at end of article). I prefer the wheels available from Jett Engineering. 

The airplane is designed to be flown fast and as such, the throws are minimal and should be set at approximately 3/16" up and down on the ailerons, and 3/16" up and down on the elevator. If you have a computer radio, I highly suggest using some 'Exponential' on the ailerons and elevator, and setting the dual rates on the ailerons to allow almost twice as much throw at high rates. If set up properly, you will need high rates on landing. Balance the airplane approximately 2-1/4" from the leading edge. You will also want to take a moment to balance the airplane left to right. If one wingtip has to be heavier, you will want that to be the right wing tip.

For your first test flight, make sure all control connections are tight and have 'keepers' in place, all bolts are tight, and your controls should be on low rates. Have an assistant hold the plane while you start the engine and adjust the needle setting. Bring the engine to full throttle and have your assistant give the airplane a smooth push (they don't need to overdo it!). When launching, you do not need full up elevator. Instead, hold some backpressure on the elevator, and allow the plane to rise smoothly off the ground. You may need some rudder correction on launch. Once in the air, get the plane into the pattern with some altitude and back off the throttle if possible. Trim the airplane for level flight and verify that it remains level at full throttle. Back the throttle off, flip the ailerons to high-rates, and land the plane. When landing, fly the airplane all the way to the ground. Do not attempt to land the airplane as you would a normal sport plane, as allowing it to settle to the ground will cause a landing that looks more like a bucking horse than a landing race plane. 

Check the plane over again for any loose screws, connections or joints and fix any that you find. On this next flight, you will trim the plane for pylon turns. I start with approximately 1/16" right trim in my rudder. Execute a smooth pylon type turn and watch the nose of the plane for attitude throughout the turn. If the plane turns nose-down, you will need to add a little more right rudder trim. If it turns nose-high, you may need to remove some trim. Altering the CG of the plane will also affect the attitude of the plane in the turns. You will need to find the best compromise of CG adjustment and rudder trim to get the best turn out of the airplane.
