
Taboo 

2 channel DLG
Construction notes

Thank you for purchasing the Taboo – a high performance hand-launch R/C glider. Taboo was designed for competitive pilots and combines great performance with very high stability and controllability. Large tail area and long tail moments provide necessary stability for discus style launch and also make the glider very stable in normal flight. State-of-the-art airfoils specifically designed for low Reynolds numbers flight by Mark Drela provide great thermalling ability and excellent wind penetration qualities. All of this makes Taboo a very capable competition glider.

The fuselage pod of Taboo was designed for a flat 4 cell 110 mAh NiCad battery, a micro receiver (Hitec 555), and two sub-micro servos (Hitec HS-55, FMA S-80, S-90, MPI MX-30, etc.).

Wing assembly

The wing of Taboo is vacuum bagged using blue foam and fiberglass skin with carbon spars. Be very careful when handling the wing because it can be dinged very easily. The wing is cut into 4 separate panels at the factory, and all joints are pre-beveled to the correct angle. The wing lay-up is the same on both sides so that both left- and right-handed pilots can build the kit without modifications. The polyhedral joint of the inside (launching) wing takes large loads during the launch and extra measures must be used when assembling this joint (left joint for right-handed throwers, and right joint for left-handed ones, called main polyhedral joint from now on).

1. Optional step. The strength and survivability of the leading and trailing edges of the wing can be improved by applying some thin foam safe CA to them. Leading edge of the wing is rough sanded at the factory and may have foam exposed in some places. Trailing edge is very delicate due to the minimum amount of epoxy used for the skins. Both can benefit from some reinforcement with CA. Run thin foam safe CA along the edge to saturate the fiberglass and foam a little and quickly wipe off the excess with a paper towel. For leading edges, sand with 400-600 wet-or-dry sand paper with water to smooth out the surface.

2. Mark the location of the nylon attachment bolt on the roots of the center panels (about 100 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 12-15 mm diameter. This cavity will be filled with epoxy-microballoons mixture when the panels are joined.

carve out the foam in both root panels














100mm from LE

3. Remove a thin layer of foam between the spars in the main polyhedral joint. The void should be about 3-4mm deep and as wide as the spar caps. Use X-acto knife to carve the foam out. Make sure that the spar caps are clean on the inside to assure good adhesion. This void will be filled with epoxy and microballoons mixture when joining the wing panels. Due to the high loads on the main polyhedral joint during launches, the spars tend to delaminate from the foam core on the bottom of the joint. Epoxy will serve as the connecting link between the top and bottom spar caps.




carve out the foam about 3-4mm deep in both panels under the spar caps






          epoxy and microballoons will create a solid link after joining the panels

4. Use slow epoxy with microballoons to join all of the panels. Tape the two connecting panels on the bottom together using a piece of scotch tape, open the joint slightly, apply epoxy-microballoon mixture to the joint and close it. Apply enough epoxy-microballoon mixture to fill the cavities when joining the center joint (attachment bolt cavity) and the main polyhedral joint (spar reinforcement cavity). Wipe off the excess glue on the top of the joint and let the glue set.  Do the tip joints first, make sure the angles are equal on the opposite tip panels before you glue the second tip joint. If the angles are different, use a flat sanding block and very carefully correct the bevel angle. Very little sanding is necessary (3-4 swipes with a sanding block) to make a noticeable change in the angle. The elevation of the tips with the root panel flat on the table should be about 65-75mm. Larger tip angles will make the glider “sweeter” in turns, but will degrade the launch behavior a little, and vice versa. The elevation of the polyhedral joint with the opposite root panel flat on the table should be about 70-80mm.




70-80mm





65-75mm

5. All panel joints must be reinforced with 3oz fiberglass strips. Sand the wing surface around the joints to improve bonding of the reinforcement fiberglass strips to the wing skin. The reinforcement strips must be about 25-30 mm wide. Try to sand only the area that will be covered by the fiberglass strips. Very little sanding is needed – only to remove the shine and make the surface a little rough.

          sand skin surface where FG strip will be glued

6. To improve spar and skin bonding to the foam core at the main polyhedral joint and the center joint, punch a number of tiny holes through the skin and spar along the joint line so that glue can penetrate into the foam and improve the bond and stiffen up the foam around these joints. Use a sharp pin (a pin with a small ball at the tip or a similar one) and punch the holes through fiberglass skin and between the carbon tows of the spar.

                                        sharp pin
                      wing panels                                      punch holes along the joint line

7. Make strips of 3oz fiberglass about 25-30 mm wide. Glue the fiberglass strips onto the joints using laminating epoxy or foam safe CA. Use liberal amount of glue to allow penetration into the foam core through the holes on the main polyhedral and the center joints.

Wing/Fuselage attachment

1. Drill a hole through the hard point in the center of the wing for the nylon bolt using a 1/8” drill bit.

2. 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 fiberglass – you can simply insert the sharpened carbon rods into the foam later. Make sure to angle the carbon rods down a little  (10-20deg). 



                     carbon rods                      root airfoil

3. 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.

4. Using the hole in the wing as a guide, drill a 1/8” hole through the fuselage deck for the nylon bolt. Using an 8-32 tap or a self-tapping metal screw, tap the thread in the fuselage for the nylon bolt. Soak the balsa and plywood inside the hole with CA then re-tap the hole again. When drilling and tapping the hole be careful not to damage the pushrods. If the hole is reasonably well centered the pushrods should go around it.

5. Enlarge the hole in the wing using a 11/64” drill bit now and countersink it for the bolt head. Shorten the nylon bolt so that it goes through the fuselage deck but not too deep into the fuselage to avoid possible pushrod binding by the bolt.

           epoxy and microballoons
                 drill and tap the hole in the fuselage deck


6. Trim the canopy so that its rear end conforms closely to the wing’s LE shape.

Stabilator attachment

1. Glue the balsa pylon to the bottom of the stabilator with CA glue. Make sure it is square to the hinge line and in the center of the stab. Use a very thin CA and punch a few pinholes through the fiberglass skin of the stab where the pylon will be glued and around that area to allow CA to penetrate into balsa.

2. Before gluing the stabilator to the tailboom, make sure that the fin is square to the wing. Put the wing into the saddle and check the fin position by looking down the fuselage from the front. If you notice that the fin is not square to the wing, use a heat gun to correct the angle. Corrections can be easily made by heating the glue joint between the fin and the tailboom with a heat gun and holding the fin at a desired angle while it cools down.

3. Scrape the shiny coat off the tail boom where the stabilator will be attached. Glue the pylon to the tail boom using CA. An easy way to assure that the stab is square to the fin and parallel to the wing saddle is to place the fuselage with the wing attached upside down on a narrow table so that the wing tips hang off the sides of the table, position the stab under the tail boom, apply CA and push the tail boom down into the groove in the pylon. The final position of the stab should be such that the fin is inside the elevator cutout and the gap between the fin’s LE and elevator is about 10 mm as shown on the picture below. 


                        tail boom                  stab pylon            gap about 10mm     fin

4. Prepare a fiberglass patch about 25x50mm. Glue the patch around the boom, to the sides of the stab pylon and onto the bottom of the stab to reinforce the stab attachment. An easy way to do this is to spray the fiberglass patch with a very light coat of 3M77, let it dry a little, apply the patch to the joint, and then soak it with CA.


                     stab                tail boom                  fiberglass patch

Control system installation

1. Glue servos to the bottom of the fuselage using epoxy and micro-balloons mixture. Make sure the control horns are in neutral position before gluing.


   battery (4x110mAh)                        receiver                   servos

2. Prepare 2 Z-bend wire brackets for the servo ends of the pushrods using the supplied copper wire pieces. Do not attach to the pushrod yet:


    copper wire bracket                  nylon tube                          pushrod (0.030” carbon rod)

3. Insert the pushrod into the guide tube temporarily to measure the required length. Insert the wire bracket into the servo horn. Mark the required length allowing for a small piece of nylon tube between the wire bracket and the pushrod. Pull the pushrod out and cut it to the marked length.

4. Shorten the small piece of carbon rod attached by the spectra sleeve so that the control horn length is about 10-12 mm when it’s inserted into the control surface. Insert the pushrod into the guide tube again. Position the pseudo control horn at such an angle that the ‘knee joint’ is above the hinge line. Glue the rod to the control surface with CA and make a large glue fillet to reinforce the joint.

pushrod                 spectra sheath          pseudo control horn          glue fillet       control surface




                                                                                      10-12mm total height

5. Apply a drop of CA and insert the Z-bend wire piece into the small piece of nylon tube. Insert the Z-bend into the servo horn. Insert the pushrod into the nylon tube. Apply a drop of CA to where the pushrod enters the tube, slide the pushrod in and out a little to let the glue inside the tube. Hold the control surface in neutral and let the glue set.




copper wire bracket                     nylon tube                              pushrod (0.030” carbon rod)

Throwing pegs.

1. Fuselage throwing peg is optional but is still recommended for cases when you need to throw the model very gently – for trim flights or for the first flights of the “ladder” task rounds when you only need 10-20 sec flights. Mark the location of the finger peg on the sides of the fuselage. Recommended position is about 40-50 mm from the root LE, near the bottom of the fuselage. If you have been flying HLG and have your own idea about the finger peg location, feel free to use a different location. Drill the holes for the finger peg near the bottom of the fuselage, make sure not to damage the pushrod guide tubes inside the fuselage. Insert the supplied piece of 1/8” carbon rod and apply CA around the joint.





                                                40-50mm


                                           finger peg (1/8” carbon rod)                       fuselage             


2. Wing tip peg is recommended for all discus throws as it increases the grip strength and launch height considerably and helps to avoid wing tip damage from grabbing the wing during throws. Drill a hole through the spar or 15-20 mm behind the spar (through the fiberglass reinforcement) and about 15-20 mm deep from the tip of the wing (or as deep as you feel comfortable for your fingers). Insert the supplied carbon tube piece through the hole; apply CA or epoxy around the joint to make a fillet of glue. 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.

                                                  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 your antenna into the yellow nylon tube at the bottom of the fuselage.

2. Check the CG of the entire plane. The recommended range of the CG is 60-70 mm from the root leading edge.

3. Recommended control surface deflections are:

· elevator 

35-45 deg up, 25-30 deg down

· rudder 

35-45 deg both ways

4. Use clear scotch tape to attach the canopy. If you use a small phone jack as a switch and charging plug (highly recommended) you never need to open the canopy except to change a bad battery or servo. If you want to use a battery plug to turn the receiver on/off and make the canopy easily removable (not recommended), install canopy guides from 1/32” plywood on the fuselage sides and on the upper fuselage wall so that they protrude above the edge a little, then use a piece of large shrink tube to hold the canopy in place.

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) when thrown hard;

b. 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 ground (preferably grass);

d. make 1-2 steps forward and start rotating, gradually increase 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 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 stall;

h. enjoy your 100+ ft altitude…







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

Page 5

