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INSTRUCTIONS FOR CONSTRUCTION OF THE T2A MK II
                 (Please note that these instructions are a bit dated and more modern methods may be available. These  instructions are provided as a guideline and not an absolute.)



                                                                                 INTRODUCTION

The T2A MK II is a vintage pattern aircraft that was designed in 1974 by Tom Atkins for the AMA pattern.   This aircraft did very well at many pattern contests and was a competitive airframe right up to the point where the AMA pattern changed to the present Turnaround pattern. The T2A MK II is still an excellent competition aircraft for use in either Senior Pattern Association contest use, Ballistic Pattern Association contest use or as an excellent sport flying aircraft. The plane has excellent flying characteristics and will serve as a great all around aircraft.

The kit contains an epoxy fiberglass fuselage, belly pan, and tuned pipe tunnel that has been pre-primed in the mold with epoxy primer.    Use a good grade of 5 minute or
1 hour epoxy (Zap/Devcon/Sig) for gluing formers inside the fuselage. Use only epoxy or

foam safe cyanoacrylate on the wing/stab and other construction needs. Thank you for purchasing a Ballistic Aircraft Company, LLC Kit. Your kit has been made to exacting standards out of the finest materials available. You won't find a better kit for the money anywhere.


. There are many options open to you in building your kit. We recommend that you read through the instructions several times and make sure you are clear on construction techniques before you glue or cut anything.
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There are a myriad of control options to consider. One or two aileron servos, split or joined elevators, pull-pull or rigid pushrods are just a few of the decisions you will make. Look around and see how other pilots rig their airplanes that fly the way you want to fly. The quality of the components you use will impact how your model flies.  All components from your servos to your control horns contribute to exactly how well your new plane will fly, so choose with care.
The last big decision to make is finish. Everything here is a trade-off.  Once your decisions are made, it's time to start building. We have put together what we think is a logical construction sequence. Proceed carefully and good luck building.


SAFETY PRECAUTIONS: Any time you cut or sand  the fiberglass components, wear a  respirator. When  you  cut  or  sand  wood  parts;  wear  a  dust  mask  for protection. Whenever you use polyester or epoxy resins,use a barrier cream and wear latex or vinyl gloves. Always clean up with a hand cleaner like Fast Orange. Never wipe your hands with acetone or other solvents.


The T2A MK II Construction Sequence:

What follows is our recommended construction sequence. We suggest that you read all of the way through it before beginning the construction of the aircraft.


The T2A MK II kit includes an epoxy-glass fuselage and tuned pipe tunnel, foam cores for the wing and stabilizer, plans and drawings for bulkheads and other wood parts. As stated earlier, because the fuselage is epoxy-glass, epoxy glue should be used when gluing formers and parts to it. A Dremel tool with carbide cutter bit or sanding drum works well for making the fuselage cutouts.



One part of the assembly to watch carefully is the installation of the firewall and engine mount. The approach outlined will get the engine properly located using the front end of the nose as the reference for the engine alignment and firewall installation. Just follow the building sequence and components will be properly aligned.


NOTE: Do not use the seam line of the fuselage to do any alignment. Because of how the molds were made, the fuselage seam line may not always be in the center. This does not mean your fuselage is not straight. Also, you cannot measure too much. Double and triple check everything before applying epoxy or a Dremel Tool.
The T2A MK II is designed with 0 degrees of right thrust and down thrust. Wing and stab

are also set at 0 degrees. Please carefully read instructions before beginning assembly.

1. WING

The following describes the construction of one Wing panel. The entire process is repeated for the other panel. Foam cores are sheeted using 1/16" contest grade (4-6 lb stock) balsa. Several glues can be used, but we recommend using ZAP One hour epoxy. Using 1-hour epoxy, apply a thin film to the 1/16" balsa. With the foam bottom cradle placed on a flat surface, place the glue prepared balsa sheeting in the cradle.  Then lay the foam wing panel on top of the wood starting from the Trailing Edge of the wing and working to the Leading Edge of the wing. Press the foam core down making sure the balsa is correctly covering the wing panel. When properly aligned, prepare the top wing sheeting and with the bottom
of the wing still in its cradle, repeat the same process. With both sides sheeted, place top cradle around wing and apply an even weight of 50 - 75 lbs. to the top of the foam block. Let both wing panels dry a minimum of 24 hours to allow for a complete cure of the epoxy. When panels are well cured, trim off the excess balsa using a razor plane and 100 grit sandpaper. Using 5 minute epoxy, glue tapered leading edge and 3/16" T.E. cap in place. When dry, sand pieces flush to wing. To
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keep from damaging  your wing sheeting while sanding,  apply a wide piece of masking tape the entire length of the leading edge to keep from sanding into the wing sheeting. Using the dimensions on the plans cut ailerons to length. Cut slot in trailing edge section to fit torque rod (if you are using a single servo for both ailerons) and glue the torque rod and trailing edge piece to wing using 5-minute epoxy. If you are planning on using separate servos for each aileron first mark the location on the balsa sheeting making certain it is the correct size for your servo. Remove the balsa and the foam to a depth so that your servo fits well in the servo pocket.  Lightly mark a straight line from the servo pocket to the center of the wing panel where you want the servo wiring to enter the wing. Prepare a piece of brass tubing by sharpening and filing the tip so it can cut foam. Then, slowly make a hole for the wiring by twisting the brass tubing following the straight line at the top and a slight down angle from the rear so that the hole is made in the servo pocket.  Once this wiring hole is made you can then epoxy in two, 1/8" servo mounting pieces to the foam wing pocket.  Prepare and hinge ailerons using hinge locations on plans. Glue wing tips in place using 5-minute epoxy; when dry sand both panels to shape. Be careful to round the leading edge of both wing panels equally to insure a good flying wing. The wing panels are now ready to mount the landing gear. Both retract and fixed gear methods are described below.

 


2. GEAR



FIXED GEAR


Locate position of landing gear using dimensions on the plans.  Cut through the balsa sheeting, using an X-Acto knife,to fit the landing gear Block. Once the balsa sheeting is removed the foam can be removed using X-Acto blade and file. When fitted, glue gear block flush into wing using 1-hour epoxy.


RETRACT GEAR

Locate position at strut pivot point using dimensions on plans. Kraft Multicons are shown on plans and the same mounting technique may be used for other units. Make cutouts in wing for retract unit using X-Acto knife to remove balsa and a file to remove foam to proper depth. Cut out for strut and wheelas shown on plans. Do not forget to make the hole for the retract wiring/control rod/air line while you are working in this area.   Use 3/8 x % maple block to mount retract unit cut away plywood and foam and glue mounts in place using 1-hour epoxy. While gluing mounts in place, overlap a strip of 2" fiberglass tape over maple mounts on the inside where retract unit is; this will add extra strength and also seal off the foam. The open foam areas in strut and Wheel locations are sealed off using 1/64" plywood applied with 5-minute epoxy. Wing panels are now ready to be joined.


3. 	WING JOINING

The wing panels are joined upside down on a flat table so that the center section is blocked up 3/8".When the wing panels are sanded to the proper angle, epoxy wing halves together using 1-hour epoxy. When dry, the wing is ready to be mounted to the fuselage,

4. 	FUSELAGE CONSTRUCTION

First make all the formers for the fuselage.  Remember that when you use the templates to draw out the formers that you will be cutting to the inside edge (inside
the ink line) of the template. The firewall is an approximate size due to the different engine that can be installed in this plane. Remember that you Do NOT want a tight fit of the firewall when you are aligning the engine. The firewall must have clearance around all edges to properly align the spinner and engine/engine mount. The engine and firewall has to be installed and aligned correctly. Although the plane was designed for an upright mounted, rear exhaust engine, it is possible to
 





mount a side mounted engine/pipe. Begin with drilling and tapping the mount of your choice. Try to mount  the engine  as far back  on the mount  as possible. Remove  enough  material from fuselage  and  nose spinner  ring to allow  easy access for the engine and its mount. Before the firewall is installed, the blind nuts used to mount the retract (or fixed) gear must be installed. Mark and drill the nose gear retract mechanism; mounting holes, if fixed gear, drill out for nose gear nylon bearing. The blind nuts are installed on the front of the firewall. Because the engine mount must fit flat to the firewall over the blind nuts, you will have to countersink the blind nut shoulders into the firewall so they are flush with the face. Put the engine  mount  inside  the fuselage  and mount  the engine  to it. Install a 1/16" plywood shim over the prop shaft and install the spinner back plate, prop, and spinner onto the engine. Push the spinner back to the fuselage so it rests snugly and squarely to the nose of the airplane. Tape the spinner to the nose of the plane to hold  it firmly  it place.  Attach muffler  (if side-mounted) to assure  clearance between it and the fuselage. Put a couple of dabs of 5-minute epoxy onto the face of the firewall where it will contact the back of the engine mount. Put the firewall into the fuselage through the wing opening, and push it up snug to the back of the motor mount. Hold it in place carefully while the 5-minute epoxy sets up. At this point, the motor mount is tack glued to the firewall and the firewall is properly located but not glued in place. When the 5-minute is set up, remove the spinner, prop  and engine  from  the  mount.  Remove  firewall  and  mount  through  wing opening. When removed, drill out engine mount screw holes in firewall. Install blind nuts on the back of the firewall using 5-minute epoxy under the shoulder of each blind nut. The holes for the fuel lines and throttle linkage should also be drilled now. Slide the firewall and the mount through the wing opening  and mount  engine, spinner, prop and 1/16" spacer. Push the spinner back to the fuselage and tape



again, as before, to hold firmly in place. Apply some 5-minute epoxy to the inside of the fuselage at 4 or 5 locations around the edge of the firewall to glue firewall in place. Remove engine, spinner, and mount. Then, using 1 hour epoxy thickened using micro balloons; apply a small fillet to the front of the firewall. Now going through wing opening, apply one-inch strips of fiberglass to the rear of the firewall using 1-hour epoxy. Tip the fuselage onto its nose while the epoxy sets up. After the firewall assembly has completely dried, epoxy the rest of the fuselage formers in place beginning with F2 which is the fuselage former that the wing dowels fit into. Make certain to sand the inside of the fuselage before gluing each former in place. Next assemble  your tuned pipe header to your engine and get an approximate location for the opening in the fiberglass tuned pipe tunnel.   Make the opening in the tuned pipe tunnel with a Dremel carbide cutter and sanding drum and make certain there is at least 1/8" clearance around the header. Inside the tunnel, mark the approximate  angle  that the pipe  goes  into the  tunnel. Fit the tuned pipe, coupler, and header into the tunnel and make a cutout at the rear of the tunnel for the pipe/exhaust. We recommend using a Dave Brown tuned pipe mount as this provides a solid mount for the pipe inside the tunnel. There are many methods you can use to attach the tunnel to the fuselage, but we suggest using two dowels in the front for alignment and two small nylon bolts at the rear to hold the tuned pipe tunnel in place.

5. 	WING MOUNTING

Sand L.E. at the center section to adapt for 1/8" plywood plate and belly pan. Glue

1/8" plywood in the inside of the belly pan using 5 minute epoxy. When dry, mark position of the wing dowels on the belly pan, using plans side view and top view. When located, drill out belly pan using %" drill. Now place the belly pan on the



fuselage (without the wing) and line up the front so that it matches the fuselage, and mark the fuselage by going through the pre-drilled holes in the belly pan. Remove the belly pan and drill out the fuselage using a Y.." drill. Place the wing on the fuselage, take your time and center carefully. When in place, drill rear wing hold down using a 13/64" drill; this is the tap drill for 1/4 x 20 bolt. Remove the wing and tap out the fuselage mount; also increase size of wing hole toY..". Bolt the wing on the fuselage using nylon bolt and snug down. Re-align wing to the fuselage and
tighten down the rear bolt. Place and align belly pan to wing and fuselage, with the wing flush to the fuselage fillets and belly pan flush with the fuselage. Tack glue belly pan in the front only using 5-minute epoxy. Drill out the rear of the belly pan to remove bolt and remove wing from fuselage. With the belly pan tack glued in place, drill into wing using pre-drilled  holes in the belly pan as a template. When drilled, remove belly pan from the wing and glue dowels in place using 5-minute epoxy. The center section of the wing is now ready to be glassed on both sides, using 2" fiberglass tape and 1 hour epoxy. When dry, slide belly pan over the dowels and mount wing to fuselage, and permanently epoxy belly pan in place using 5-minute epoxy. Fair In  belly pan using Resin and micro  balloons,  or epoxy and micro balloons. As always, when gluing to fiberglass parts, sand down fiberglass using
100 grit sandpaper prior to applying glue.

6.	STABILIZER & RUDDER CONSTRUCTION

Epoxy 1/16" balsa skins to stab cores using same method as on the wings. Join stab cores together using 5-minute epoxy. When dry, epoxy Y.." x %" balsa T.E. spar andY.." x 1/2" balsa L.E. using 5-minute epoxy. When dry, sand them flush to balsa skins and epoxy tips in place. Elevator hinge slots may now be made in both stab and elevators, but do not glue in hinges until stab is installed in fuselage.



Using the marks on the fuselage side carefully cut out the back of fuselage for the stab. The fuselage is molded with 0-0 stab fillet marks on fuselage to help align the stab in place. Mount wing onto the fuselage and slide stab into the fuselage. Before gluing stab in place remember to sand fillet area around stab to insure a good bond. With stab properly aligned to fuselage and wing, epoxy in place using
5-minute epoxy. When dry, the stab fillet may be made using epoxy and micro

balloons. Elevators may now have hinges epoxied in place.

The Rudder may now be made by shaping a block of %" balsa to the rudder shape on the plans. Slot bottom of rudder for 3/8" spruce horn mount and glue in plate. Sand to 1/8" at T.E. and top of rudder  to match fin on fuselage. Using  hinge locations on plans, hinge rudder to fuselage. Rudder horn may now be installed in place, and pushrod exits for both elevators and rudder can be made in fuselage.

7.	SERVO MOUNTING

Hardwood servo rails are epoxied inside of the fuselage. For additional strength, glass cloth may be added, though it's not required. Use plans to give you location for all servos. Hardwood pieces are also used for mounting aileron servo in the wing; you will have to cut approximately 1/2" into the wing to adapt for the servo. The rudder and elevator pushrods  way be prepared at this time. Since the split elevator will need two rods and devises at the rear, double clevis rods will have to
be attached to the rear of the elevator pushrod.The pushrods are then bent into a

"Y"' shape to exit through the holes in both sides of the fuselage for elevator horns. If you solder one clevis rod to the other, be sure to wrap the joint with cleaned wire first, then solder ft. Or, the two-clevis rods may be mounted directly to the pushrod with staggered holes on either side.



 
 


B.	Finishing

We recommend  using o/4  oz fiberglass cloth and ZAP finishing resin on all balsa wood parts. There are many methods used to apply glass cloth. 	I suggest you check with other builders in your club as to their methods. The important goal here is to fill the cloth with as little resin as possible. Two coats of primer (whichever type is used with the paint you have selected) are then applied sanding and filling dings, with Banda Spot Body filler in between coats.After sanding finalcoat of primer with
400  grit sandpaper,  you are  ready  to apply  color  coat; we recommend  using automotive paints due to the wide variety of colors available.  Keep in mind while choosing your color scheme that of primary importance is that you are able to keep visual orientation of the aircraft no matter its' position in the sky.   A three color pastel paint job may be beautiful on the ground, but when it turns your plane into an invisible speck in the sky, you may be inclined to change to a more visible color scheme.
9. 	FLYING

Make sure the plane sits on the ground with Zero or slight positive incidence. This will allow for smooth rotation on take-off. Adjust wheels and struts until this is achieved.  Balance your T2A MK II as shown on the plans  and set up control
surfaces as shown below. This is a good starting point for control settings.





RUDDER ELEVATOR­ AILERONS-

1" right & left
12'' up and down
W' up and down



 


 
