Tips for Building the Balsa Glider

Design Considerations

1) Selection of wood for different purposes (lightness and strength)

2) Design models to make good use of materials

3) Draw design on paper before cutting on wood

4) Drafting practices

Materials
Glue

Sand paper  (course, medium, fine:  150, 220, 400 grit)

Razor blades/exacto knives

Masking tape

Building boards (cardboard)

Balsa wood

Place to store gliders safely!

Straight pins

Rubber bands

Rulers

Wax paper

Paper,pencil, felt pens

Paper towels

Tool box

Balsa wood (1/32” sheets for wing, stabilizer, rudder)

Balsa blocks (1/8” X ¼” X 36”)

(See diagram)

Building Process of wing, stabilizer, and rudder:
After sanding the overall shape, being to sand the part, using back and forth motion with a sanding block.  Start with rough sandpaper.  Sanding surface should be flat.  Hold part ½” from edge of sanding surface.

Taper wing (middle of wing should have more thickness than edges.)  The thickest part of the wing should be approximately 1/3” from the leading edge.  The thickness of the trailing edge could range between .032” to .015”.  Tape a wire the thickness desired and sand to it.  Also, you can hold the glider parts to a desk lamp to see how much light shines through. 

The combination of light weight and strength is key to higher flight duration.

Drawings

See “Learning to Read a Drawing” (Keith Varnau)

1/3; 2/3 Theory

The stabilizer span is 1/3 of the wing span.  The stabilizer chord is 2/3 of the wing chord.  The moment arm distance is ½ of the wing span.  The rudder height is ¼ the stabilizer span.  (See diagram from Keith Varnau)

Aspect Ratio
Low drag starts with an efficient wing.  One of the best ways to improve wing efficiency)is to increase aspect ratio, which is a number that reflects whether your wing is short and fat or long and skinny.  For a simple rectangular wing, aspect ratio = wingspan divided by wing chord (AR = b/c; with AR = aspect ratio; b = wingspan; c = chord of wing)  (See diagram)
For non-uniform wings:  AR = bb/S where AR = aspect ratio, b = wingspan, S = area of wing(See diagram)

Aspect ratio typcially ranges between 4 to 10.  High aspect ratios  maximize lift and minimize drag, they can go too high!

Design Activity  

Design a wing with an area of 60 sq. in, with an aspect ratio of:  4, 6, and 8.  (See diagram for plane parts)
Steps for Building
1) Research and sketch possible designs

2) Draw side view, top view

3) Make templates for wings, stabilizer, rudder

4) Cut wood to fit templates.  Taper wings as needed.

5) Sand leading and trailing edge of wing.  Sand trailing edge to 1/32”.  
6) Bevel wing at center (see diagram).  Glue together with tips raised at dihedral angle.

7) Cut side view of body (fuselage) from plan and trace on wood block.  Cut to template.

8)  Cut “v” groove in top of body.  And corners of body.  

9) Sand elevator and rudder smooth.

10) Glue rudder to elevator.  Glue unit to body.

Plane should balance under center point of wings.

Adjustments for level of experience:

First glider:  Cut out the parts, round the edges, connect with glue.

Second and third gliders: Try to reduce the weight and sand an airfoil section the wing.  Use a sanding block on the wings. 

1) Taper and sand fuselage, round sharp corners, except at wing and stabilizer areas. (See diagram)

2) Cut and sand stabilizer and rudder, then glue to make tail assembly.

3) Pin fuselage in upright position, and glue tail assembly to fuselage.

4) Sand airfoil shape into wing using 100 grit sanding block.  Final sand with 220 grit sanding block.

5) Cut wing at dihedral break and sand dihedral joint as shown. 

6) Tape wing together at dihedral break and glue wing halves together using dihedral tools.

7) Glue wing to fuselage as shown ensuring distances A and B are the same.  When dry, add glue fillets for view A – A.

8) Add weight (quarters) to front end (nose) of fuselage to obtain proper balance point and warp stabilizer for best glide. 
