
Taboo GT
4 servo flaperon/aileron DLG

Construction notes

Thank you for purchasing the Taboo GT – a high performance hand-launch R/C glider. Taboo GT was designed with competitive pilots in mind but can be also a lot of joy for a weekend sportsman flyer. Taboo GT utilizes the airfoils from Mark Drela’s design SuperGee (AG45c, AG46c, AG47c) designed specifically for flaperon DLG models. The airfoils were designed to take advantage of flaps for changing the airfoil camber and they give Taboo GT great thermalling ability and excellent wind penetration qualities.

The fuselage pod of Taboo GT was designed for a 200-350 mAh NiMH battery, a mini-receiver (Hitec 555 or smaller), and sub-micro servos (any 5-7g servos, like Dymond D47, Hitec HS-55, etc.). For the flaperon servos you can use either use a 9g variety of servos (Dymond D60 – very thin strong servos, HS-55, HS-56, JR-241, JR-281) for extra strength and durability, or a 5g variety of servos to save some weight for a very competitive light model (Dymond D47 servos seem to up to the task). I have had very good experience with both D60 and D47 servos, but several people reported that the servo arms are prone to breaking on them, so you may want to reinforce the servo arms with a piece of carbon tow or thin plywood CA-ed to the servo arm.
Wing assembly

The wing of Taboo GT is vacuum bagged using blue styrofoam and kevlar skin with carbon rod spars. Be very careful when handling the wing because it can be dinged easily. The wing is cut into 2 separate panels at the factory and the joints are pre-beveled to the correct angle. 

1. Remove servo arms from your wing servos. The sketch below shows the location of the aileron servos. The wing skins have fiberglass reinforcement patches in place where the servos must be installed (on top and bottom of each wing). Locate the patch first by looking at the wing surface at an angle (in the reflected light) and make sure the servo is installed in the middle of the reinforcement area. Keep the wing panels in the top foam beds while working on the servo wells to avoid damage.

                            190-200mm                      aileron servo – in the center of fiberglass patch
2. Carefully apply several pieces of masking tape to the bottom of the wing in places where the servos will be installed, so that the area around the servo is covered with masking tape. Trace the servo on the masking tape with a thin marker. Make sure to position servos so that the control arms are pointed towards the wing tip and the servo shaft is towards the trailing edge of the wing to make the pushrods shorter and stiffer. Using X-acto knife cut out the bottom skin along the outline of each servo and remove it. Carefully cut through the foam and carve out the foam to create a servo well for each servo. Use a Dremel tool with a router attachment for creating a  nice flat bottom of the servo well. Allow sufficient space for the servo arms. Remove the remaining masking tape around the servo wells when done.

3. Mark the location of the nylon attachment bolt on the roots of the center panels about 135 mm from the LE. Using X-acto knife carve out the foam around the mark to make a cavity for future epoxy-microballoon reinforcement. The cavity should have the final size of approximately 15-18 mm diameter. This cavity will be filled with epoxy-microballoons mixture when the panels are joined.

carve out the foam between skins  in both root panels



   wire channels          135 mm from LE
4. Repeat the procedure to create a similar but smaller cavity between the carbon rod spars. The epoxy-microballoon mixture will create a hard link between the top and bottom spars and will prevent the spars from pushing into the foam under load.

5. Mark the location of the wire channels on the bottom of the wing panels so that you can later cut an exit hole for the wires. Use a thick marker to make the marks visible through the fiberglass that will be used for the joint reinforcement. If the wire channels are not located in the same place on the left and right wing panels, extend the channels slightly fore/aft in both wing halves so that they match.

6. Use 12-15min epoxy with microballoons to join the panels. Tape the two panels on the bottom together using a piece of scotch tape, open the joint like a book cover, apply epoxy-microballoon mixture to the joint and close it. Use epoxy-microballoon mixture to fill the cavities before closing the joint. Wipe off the excess glue on the top of the joint and let the glue set. The elevation of the wing tip above the table with the opposite wing laying flat should be 170-190mm. Larger dihedral angles (elevation of 190mm or more) make for a more stable flying glider at a small sacrifice of the launch height.



170-190mm

7. The center joint must be reinforced with fiberglass strips. Use the supplied 3oz fiberglass and carefully cut it with a sharp X-acto knife into strips about 25mm wide. You can first mount the fiberglass to a piece of wax paper with a light coat of 3M77 and then cut it with a knife or scissors; the wax paper will prevent excessive edge fraying and cloth distortions. Sand the wing surface around the joint line to remove any bumps and improve bonding of the reinforcement fiberglass strips to the wing skin. Try to sand only the area that will be covered by the fiberglass strips.

                  sand skin surface along the joint line where fiberglass strips will be glued

8. Lightly spray 3M77 adhesive on the fiberglass strips and apply them to the joint. Peel off the wax paper if you used it for cutting the strips after mounting each strip to the wing. Apply the bottom strip first, wrapping about 4-5mm of the strip around the leading edge of the wing onto the top surface. Then apply the top strip, again wrapping about 5-8mm of material around the leading edge onto the bottom surface of the wing. Wet out the fiberglass strips with laminating epoxy or thin foam safe CA (the CA glue must be thin and fresh to assure that the fiberglass is completely wetted out). Use liberal amount of glue to allow penetration into the foam core through the skin pores. Trim off the excess material at the trailing edge using an X-acto knife after the glue is set.

                 fiberglass strips


overlap at the LE

trim off with X-acto knife after the glue is set

Wing to fuselage attachment

1. Put the wing into the saddle and position it square to the fuselage. Transfer the locations of the holes from the front bulkhead onto the wing’s LE. Drill the holes for the carbon rods in the LE of the wing. Use an X-acto knife for “drilling”. You only need to drill the holes through the skin – you can simply insert the sharpened carbon rods into the foam later. Make sure to angle the carbon rods down a little (3-5deg). 


                carbon rods (angle slightly down)                     root airfoil

2. Sharpen the tips of the rods that go into the wing, and round the outside tips. Insert the rods into the foam making sure that they are aligned correctly. Use foam safe CA or epoxy to glue the carbon rods in the wing leaving about 10mm sticking out. When the glue sets, check the alignment with the holes in the fuselage bulkhead and use a round needle file to enlarge the holes in the fuselage bulkhead so that the rods go in easily but not too loosely.

3. Drill a hole through the hard point in the center of the wing for the nylon bolt using a 1/8” drill bit. This will serve as the guide hole for drilling the fuselage later.
4. Put the wing into the saddle, position is square to the fuselage. Using a 1/8” drill bit, mark the location of the bolt hole on the tailboom. Remove the wing and drill the hole through the top of the tailboom.

5. Insert the supplied round balsa plug into the tailboom from the front end. Using a piece of steel wire or any long slender tool, push the balsa plug into the tailboom until you see it though the bolt hole in the tailboom. Try to push the plug deep enough until the hole is approximately at the middle of the plug. Drip thin CA through the hole onto the balsa plug. The CA should penetrate between the tailboom walls and the plug and partially saturate the balsa plug.
6. Make the small oval mounting plate from the supplied light plywood piece.

7. Lay the oval plate exactly above the hole in the boom. Mark its front and rear edges on the boom. Scrape the shiny epoxy layer off the boom between the two marks. Use 15min epoxy or thick CA to glue the oval platform to the tailboom.
                135-140mm (center of the oval must be under the wing bolt hole)
8. Install the wing into the fuselage saddle, square to the centerline. Using the hole in the wing as a guide, drill a 1/8” hole through the oval plywood block, the upper wall of the tailboom, and the balsa plug. Do not drill though the lower wall of the tailboom! Use a piece of masking tape to mark the required depth on the drill bit if needed. Using an 8-32 tap make the thread in the plywood block and the balsa plug for the nylon bolt. Soak the plywood and balsa inside the hole with thin CA then re-tap the hole again.

epoxy-microballoons hard point                            drill and tap the hole through the plywood plate,
      tailboom, and balsa plug
9. Enlarge the bolt hole in the wing using an 11/64” drill bit. Shorten the nylon bolt so that it does not reach the bottom of the tailboom.

10. Trim the canopy so that its rear end conforms closely to the wing’s LE shape. The canopy will be taped to the fuselage using clear scotch tape.

Wing servos and control rods

1. Locate the mark that you made on the bottom of the wing showing the wire channel position. Using a “toothed” brass tube or an X-acto knife cut an exit hole for the servo wires about 6-8mm in diameter. Clean the hole of the foam pieces and make sure that left and right wire channels are connected right under the exit hole.


2. Cut the connectors off the wing servos and solder the servo wires to the supplied extension wire. Use small heat shrink tubing for insulating the connections. 


3. Using a thin music wire with a hook at the end, fish the extension wires though the wire channel and pull them out the exit hole at the center of the wing. Install the servos into the servo wells temporarily.

4. Solder the servo wires to the supplied 5-pin connector. Solder two negative wires to one pin, and two positive wires to another pin. Each servo signal wire must be on a separate pin. Use heat shrink tubing to relieve stress and insulate wire joints. On extra pin of the 5-pin connector can be used for an in-wing antenna connection, if you decide to use one. If you decide to install your receiver antenna on the tailboom, either leave the 5-th pin unused, or remove it from the connector at this time.

                      Antenna in the wing (optional)    Signal-1    Signal-2           Pos (2 wires)    Neg (2 wires)
5. Make the fuselage wire harness using the matching part of the 5-pin connector and 2 regular servo connectors that you cut off the wing servos or 2 new servo pigtails.

6. Connect the harness to the receiver, plug in the battery and turn on the transmitter to make sure that the servos are in neutral. Attach the servo arms and install the servos back into the servo wells. Use scotch tape to secure the servos. Use balsa shims under the servos if the servo cavity is too deep. Make sure that the servo is perfectly flush with the bottom surface of the wing.

7. You should have received with the kit 4 rough carbon blanks for 4 control horns. Use two of them to make control horns for the flaperons, using the following sketch as a guide. Use scissors to cut the approximate shape of the control horns and a sanding block for final shape adjustments.

                                                     17-18mm
8. Mark the location of the control horns on flaps/ailerons straight downstream from the servo arms. Using an X-acto knife make cuts in the skin at the marked locations. Sand both surfaces of the lower part of the control horns to allow for better adhesion. Insert the control horns so that they touch the opposite skin and use thin foam safe CA to glue them into the flaperons. Use enough CA to saturate slightly the foam around the control horns.

9. Fix all control surfaces in neutral position temporarily using masking tape. Use a piece of 0.032” music wire to make a pushrod like shown on the sketch below. Make a Z-bend on one end and an L-bend on the opposite end. The pushrod must be of the exact size as there will be no way to adjust it – make sure that both the servo and the flaperon are in the neutral positions when making the second bend. Use two 40-50mm pieces of the carbon pushrods cut off the fuselage pushrods to make the keepers on the L-bend ends. Slide a small piece of heat shrink tubing over the pushrod, apply a drop of CA to attach the keeper rod to the pushrod, slide the heat shrink tubing over the keeper rod and shrink it with a soldering iron.

Fuselage servos and control system
1. Prepare 2 Z-bend and 2 L-bend wire brackets for the pushrod ends using the supplied soft steel wire. Attach Z-brackets to the servo pushrod ends using small pieces of heat shrink tube.

       apply a small drop of CA first, then slide the tube over and apply heat by soldering iron

              z-bend wire bracket   heat shrink tube           pushrod (0.030” carbon rod)

2. Trial fit all radio gear components into the nose pod. Below is the suggested layout of the radio components. If you use light radio components (200mah NiMH battery 4xAAAA, 8-12g receiver, 5g servos) you will need to mount all components as far forward as possible to balance the plane at the required CG (60-65mm from the root leading edge). If you use heavier components (350mah battery, 12-20g receiver), you may have to install the receiver behind the servos to avoid  a nose heavy plane.

         battery    receiver      switch-jack   servos (make sure servo arms do not interfere)
     small servos (D-47)                                                                                        large servos (HS-55, JR-241)

3. Attach the finished pushrod ends to the servo arms. Insert the pushrods into the guide tubes in the fuselage. Glue servos to the bottom of the fuselage as shown on the picture above using 5-min epoxy. Make sure the control horns are in neutral position before gluing. There must be enough space for the servo arms to travel in both directions.
4. Prepare two more control horns from the carbon blanks, same way as you did for the flaperon control horns. The rudder control horn must be about 14mm in height, the elevator horn must be about 18mm in height. Mark the location of the horns on the control surfaces; then make a slit through the skin and the balsa core with X-acto knife. Before permanently gluing the elevator horn, check its position relative to the pushrod (see picture below). If the hole in the control horn is below the pushrod, reduce its length. Sand both surfaces of the lower part of the control horns for better adhesion, insert the control horn and apply thin CA. When making a slot for the control horns try to leave the skin on the opposite side uncut. Soak the balsa around the control horn with thin CA to reinforce the area. When installing the elevator control horn, position it so that it is about 2mm away from it. This will allow the control rod to be trapped between the tailboom and the control horn:

                         stabilizator   tailboom  elevator  pushrod     control horn
5. The last 3-4 inches of the rudder pushrod must be left unattached to the tailboom. Insert one of the L-bend wire ends into the rudder control horn. Mark and cut the pushrod so that it stops slightly short of the control horn. Slide a small piece of heat shrink tubing onto the pushrod before gluing the wire bracket to it.

                 pushrod     heat shrink tube   L-bend wire end   control horn 

6. Apply a drop of CA to the joint. Hold the control surface in neutral and let the glue set. Slide the heat shrink tubing back onto the joint and shrink it using a soldering iron. The sketch below shows the final look of the rudder pushrod connection. Use a small piece of electrical wire insulation or heat shrink tubing to make a pushrod keeper. Glue it to the L-piece with a drop of CA as shown below.
View on the pushrod from the top.


                           pushrod      heat shrink tube      L-bend wire end    pushrod keeper (wire insulation)
7. Use a piece of sheet balsa about 1/16” thick to make a gusset that will go between the rudder pushrod end and the tailboom as shown on the sketch. Hold the balsa piece under the pushrod and trace the shape of the pushrod. Cut and glue the gusset between the tailboom and the pushrod:

balsa gusset


8. Elevator pushrod is done similar to the rudder pushrod except there is no need for a keeper. The pushrod is trapped between the tailboom and the control horn as shown below:

                    elevator pushrod       L-bend wire        elevator control horn

Throwing peg

1. Make two oval patches about 30mm in length from the supplied pre-cured carbon sheet. Sand one of the surfaces of each patch for better adhesion to the wing skin.
2. Glue the patches to the upper and lower skin of the wingtip using epoxy or foam safe CA. The recommended position of the patches is shown below.  You may have to move the patches back depending on your preferred position of the throwing peg. Do not glue the patches too close to the edge of the wingtip. If you position the patches so far back from the leading edge, that they do not overlap the spar, you will need to apply an additional patch of fiberglass to reinforce the wing tip or a crease may develop on the upper skin of the wing tip.
                                30mm




                                     recommended patch location         rear patch location with additional reinforcement

3. Drill a hole through the middle of the patches. Insert the supplied carbon tube piece through the hole; apply foam safe CA around the joint and twist the tube a little to let the glue inside the joint. Create a fillet of glue around the peg. Do not try to balance the wing laterally: the small difference in weight of the left and right wing halves does not have any noticeable effect in flight. Besides, a small amount of extra weight on the wing tips adds a lot of rotational inertia to the plane and negatively affects the launch.
                                               wing tip                               throwing peg (carbon tube)


Center of Gravity (CG) check, control throws, flying

1. Install your receiver and battery into the fuselage. Use the smallest size music wire that you can find (0.010-0.012”) for your antenna. Cut off the original antenna about 2” from the receiver. Solder the music wire to the original antenna wire. You can use male and female pins from a servo connector to make a connector for your antenna; then you can move the receiver to a different plane without removing the antenna. Insert the antenna wire into the plastic sleeve that goes parallel to one of the pushrod sleeves. Glue the antenna wire along the pushrod sleeve or tape it to the tailboom if you don’t want to permanently mount it to the tailboom. Use a micro switch-jack for turning the radio on/off and charging the battery.
2. Check the CG of the entire plane. The recommended range of the CG is 60-65 mm from the root leading edge. Move the battery and receiver back and forth for small CG adjustments. Use a nose weight if you need.
3. Recommended control surface deflections are:

· elevator 


25-30 deg up, 20-25 deg down

· rudder 


30-35 deg both ways

· ailerons


20-25 deg up, 15-20 deg down

· launch and speed camber 
0 deg (lower surface of the airfoil is straight)

· cruise/thermal camber
3 deg down (upper surface of the airfoil is straight)

· slow thermal camber
5-6 deg down 

In the 0 deg camber configuration (launch) the flaperons must be lined up with the wing root trailing edges. In the 3 deg camber configuration (cruise) the flaps must be dropped about 3mm below the wing root trailing edges. To get 5-6 deg of camber (slow thermal), drop the flaps about 5-6mm below the wing root trailing edges.

Note: do not use negative camber for launch and speed modes. Using negative flap deflections (beyond the point when the bottom of the airfoil is straight at the flap hinge line) does not improve the airfoil’s penetration qualities and in fact makes them worse. You can use more than 3 degrees of positive camber in stable air when you really need to slow down the airplane to stay in that weak thermal. In turbulent air you do not want to use excessive camber because you need to keep the airplane flying at higher speed.

4. Use clear scotch tape to attach the canopy. Tape the canopy around all edges – fuselage stiffness depends on this: if you do not tape the canopy, excessive fuselage flex will result. If you use a switch-jack as a switch and charging plug you never need to open the canopy except to change a bad battery or servo.

5. Trim the plane for the level flight using light throws. When satisfied with the level flight, increase the power of the throw gradually and observe the behavior of the plane at high speed. A stable plane will try to pull up when thrown with a high speed. This is recommended for beginning pilots but may be not good for high power discus style throws. When you get used to the plane, move the CG back and re-trim the plane such that the plane does not pull up when thrown hard, but instead keeps flying straight, or pulls up only very slightly. If the plane tucks under when thrown hard, the CG is too far back and the plane will be close to unstable even when flown straight and level. Move the CG forward and re-trim the plane.

6. When tip launching the plane, do not try to lift the entire plane by holding the tip! Instead, let the outer tip rest on the ground or float in the air if the wind is strong enough.

7. To achieve a good discus launch height: 

a. set the CG so that the plane does not pull up excessively (or at all) at high speeds;

b. set flaps/ailerons in the launch mode (0 deg camber); use a small preset of up elevator (3-5deg) and outside (right for right-handed throwers) rudder (10-15deg) during the throw, experiment with the exact amount; use a spring loaded switch on your radio to activate the mix during the launch;

c. hold the plane by the wing tip, fingers around the peg, outer wing tip resting on the grass;

d. make 1-2 steps forward and start rotating, gradually increasing rotation speed;

e. after making a full revolution, release the plane without jerking it forward or towards yourself, the plane must straighten out and pull up immediately after release;

f. as soon as the plane straightens out and pulls up to about 55-75 degree climb angle release the preset switch – the plane should continue climbing straight; the climb-out phase is very short in time, usually no longer than 2 sec;

g. when the plane slows down to a speed about 1.5 faster than the normal flight speed, push it over into the level flight; do not allow the plane to slow down too much – you will lose more altitude trying to recover from a stall;

h. after rotating into the horizontal position set cruise camber (+3 deg) for the most efficient travel;

i. enjoy your 100+ ft altitude…

Protecting and extending the life of your Taboo GT
1. The first thing that will likely happen to your new model after you take it to the flying field a few times is that you will see various finger dents and dings on the wing surface. This is pretty much unavoidable and is a fact of life. But it doesn’t mean that you can’t do something about it. If the dents are small and you notice them soon after they appear, you can “iron” them out of the wing. Check the wing every time after you come home from the flying field and if you see some new dents, do the following. Heat up an iron – a small model covering iron is best, but you can use a regular full size iron, just be more careful. Take a paper towel and soak it in water, only a small wet spot is sufficient, but it will protect your wing better from accidental iron burns if you wet the entire paper towel. Put the wet towel on top of the dent, and gently touch it with the hot iron. You should hear a lot of hissing and see a lot of steam coming out. The hot steam penetrates into the foam and expands it. If the dent is relatively fresh you should be able to completely remove it from the surface. Do not touch the bare wing skin with a hot iron and do not even bring it close to the wing surface without a paper towel. It is very easy to melt the foam under the skin.
2. It is quite possible for the wings to develop a twist if they are left in a hot spot for a while. This is especially true for new wings that just came out of the vacuum bag. The epoxy develops its full strength over a period of many days or even weeks. During the first 1-3 weeks of the wing’s life it may develop a twist even under very small loads if the loads are applied constantly. This means that if you are not going to work on the kit after receiving it, you should unpack the kit, pull the wings out of the foam beds and lay them on a soft surface to avoid any constant external loads. Avoid leaving the plane in a hot car as much as possible.
3. A sign of an asymmetrically twisted wing can be for example a rolling tendency on launch or at fast cruise speeds. You may also notice that your plane does not want to slow down as much as it used to and is very difficult to thermal. Check for a “wash in” on one or both wings (positive twist at the wing tips). Your wing might have developed an unwanted “wash in”. If you noticed that your wing developed a twist despite your best efforts, don’t despair. In most cases it can be easily corrected, especially on new wings. Pour some water into a wide pot or a frying pan and put on the stove. Let the water boil. Take the twisted wing and bring it close to the boiling water so that the steam warms up the epoxy in the skin. Gently apply a twisting force as the wing is warmed up. Apply hot steam to both surfaces of the wing, one after the other. Check the twist often – it is very easy to introduce some obscene amounts of twist, especially if the wing is new. You have to go a bit beyond the desired twist angle and then let the wing cool down and check the twist again. There will be a small amount of springback so you may have to repeat the process a couple of times.
Packing list:

	1. Wings
	

	2. Stabilizer
	

	3. Fuselage with vertical tail and pushrods installed
	

	4. Light plywood 1/8” for rear wing mounting block
	

	5. Round balsa plug for tailboom
	

	6. Fiberglass for joining wing panels
	

	7. Carbon rods 1/8” for wing attachment
	

	8. Nylon bolt 8-32 for wing attachment
	

	9. Carbon tube for the tip throwing peg
	

	10. Soft wire for control rod wire ends
	

	11. Music wire 0.032” for flaperon pushrods
	

	12. Heat shrink tubing for control rod ends and electrical connectors
	

	13. Servo wire 32 gauge for wing servo extensions
	

	14. 5-pin connector for wing harness
	

	15. Pre-cured carbon sheet for wing tip patches
	

	16. Carbon blanks for control horns
	

	17. Ballast slugs 
	

	18. Nylon bolts 4-40 for stab attachment
	

	19. Micro Switch-Jack
	

	20. Battery
	











Visit http://olgol.com/TabooGT for detailed photos and the latest info about Taboo GT
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