Instructor Guide

A FEW WORDS ABOUT SAFETY

Your primary objective as instructor is to keep everyone on track and moving forward with their projects. Nothing slows progress like an unexpected injury. Students are naturally excited and anxious to get started. It is best to keep any dangerous tools or chemicals in your possession until you are satisfied that every one of the students understands the safety rules. A brief review of safety issues at the beginning of the first class is most important. Begin each class with a brief safety message and identify specific activities that need extra care. 

Speak loudly and clearly. This will garner the attention of the students and keep them focused. Make it known that there is a “Zero Tolerance” policy concerning horseplay especially while in possession of dangerous tools or chemicals. Your helpers are working with small groups of 5 or 6 students. They must be watching at all times for unsafe situations and deal with them immediately.

Money is provided for class start-up and operation. Assemble an adequate safety kit, which includes bandages, disinfectant, gauze and tape, eyewash etc. 

 Your students have been given the following safety guideline. Add to it as you see fit.

1) Pay attention to the instructor:
 Distraction will lead to confusion and … well … your model may not be as good as it could. If you build according to instructions, you will not hurt yourself or your plane.

2) No Horseplay:
You are working with sharp objects. Under no circumstances should you play with knives, blades or chemicals. Do not handle your knife or blade except when cutting wood.

3) Don’t hurry:
Classes are designed with plenty of time to complete the task at hand. If you go too fast you risk damaging your project and possibly your fingers.

4) Some glues, tools and chemicals are identified for use only by instructors. Do not be tempted to handle these hazardous materials.

ORGANIZATION – THE FIRST STEP TO SUCCESS

From the beginning, your approach to group building should be structured and organized. Contingency planning is important to success and safety. Have extra parts, tools, wood and other supplies available.  

Discuss your course outline and objectives with students.  They must understand the time lines and class objectives in the first few classes. As time passes, students will begin to work more at their own pace. Don’t expect everyone to complete their planes at the same time. Only the first two planes need to be built together in steps. The skills learned in project one and two will enable the student to move on to project three with nominal guidance from the instructor or helpers.

Workspace

Almost any environment in which the cadets can be seated comfortably at desks or tables will do.  Squadrons meeting in school buildings may find classrooms suitable for the purpose but some secure space with shelves for project storage between sessions is required.  Some sawdust is created at each session and the participating cadets must take responsibility for clean up.  The entire course is designed to use portable tools and equipment.  No heavy workbenches or power tools are required.

A Guideline for Cadets

Balsa Wood

Handling


Balsa is classified as a “ Hardwood”.  As such, it has a superior strength to weight ratio. This can make Balsa tricky to work with. While it can be hard to cut, balsa can also be brittle. Different wood grains are used for the various parts of your plane. Each has it’s own hardness, weight and brittleness. 


Try to keep your project on the workbench as much as possible. This will ensure even support where it is needed. This is critical for certain sanding and cutting tasks. Learn to grip your wood lightly but firmly. Align your work carefully before attempting to cut or sand. Don’t overdo it. 

Cutting


Whether you choose a blade, knife or saw it is most important not to force your way through a piece of Balsa wood. Excessive force will almost surely result in damage either to the blade, wood or your fingers. Take your time and make several passes along your cut line. Enjoy the process and let it happen naturally. It really won’t take that long!


When you cut Balsa, one hand holds the work while the other works the cutter. Try always to cut away from your holding hand. Hold your knife like a pen and use finger and wrist action to cut as you do when writing. Plan each cut carefully. Turn your wood as necessary to make this possible. 


Often you will be cutting along a guideline drawn on the wood itself. Plan your cut so that you can leave the line on the wood. Do not try to get too close to the line with your blade. You can get closer to the line in the sanding stage. 


Examine your wood grain and orient your work so you can cut across the grain. If you allow your blade to travel in line with the grain, it will eventually track into the grain and cause a split of the wood along that grain line. As you approach the edge of your wood plank, you should turn your work and begin cutting in from the edge. In this fashion you will avoid splitting the wood at the edge of the plank.










Balsa Wood (Continued)

Sanding


Several grades of sandpaper are available. It is important to attach your sandpaper to a sanding block. The block is easy to hold and will ensure even and effective sanding. Depending on the nature of your project, you will use a range of grades from course to fine. Use course sandpaper to cut away margins left behind during the cutting stage. Don’t be tempted to use course paper too much or you may risk overdoing it. As you approach your final shape and contour, you must reduce the grade of sandpaper to avoid gouging or over-cutting at this critical stage. As with blades, it is important not to apply too much force when sanding. This can cause breakage or gouging of the wood. Cut marks left in the surface by course sandpaper have to be removed by the next grade of paper. Too much force will impede this process.

Gluing Parts Together


All the glue in the world will not help a joint, which is poorly aligned. Care must be taken to ensure that adjoining edges are flat and parallel. A proper alignment of wood edges will mean very little glue is necessary. This is one of the best ways to reduce the final weight of your project.






Square and Straight


The single most important factor affecting the flight path of your plane is the alignment of it’s various components. The Wing must be squarely aligned with the Fuselage as well as the Horizontal and Vertical Stabilizers if you expect a controllable flight path. You may use a number of techniques and tools to align wings and control surfaces but take your time and do it right. Work closely with your instructor at this point. The results will be much more rewarding.

Balance and Trim


A square and straight plane will fly but not for long if it is isn’t properly balanced and trimmed. The proper distribution of weight and control force is the key to performance. The wing on your plane has it’s own unique shape and as such it requires fine balancing for best performance. Your instructor will explain the proper balancing requirement and technique.


Trim refers to the offset angle of your plane’s control surfaces. Your plane was designed with certain component alignments to accomplish desirable flight characteristics. As you change the offset angle for your planes control surfaces, you will see changes in the flight path and performance. It is fun to watch what happens when you change control surface angles but it’s important to have a balanced approach in the beginning until you are familiar with your planes characteristics.

 Your instructor will explain the nature of control surfaces, wing & tail incidence, lines of force and their effects.

Flying


The successful hand launch of a free flight model aircraft requires skill and practice. Typically, first time flyers believe that the higher and faster the launch, the farther the flight. If a glider is launched at excessive speed or too sharp an angle, it will climb too rapidly and will stall. There may be no recovery as the glider rockets toward earth resulting in a very short flight and possible disaster.


Your free flight airplane gets its lift from the wing airfoil. The airfoil performs most efficiently at a moderate airspeed, typically in a gentle glide. Choose a flying area which is clear of obstructions and rough terrain. Pick a time when the air is still for testing. Launch your plane gently but firmly with the fuselage and wing parallel to the ground. Watch as the plane lifts, levels and slowly floats to earth. Try to develop a consistent launch and flight path. Eventually you will learn enough about your plane to begin experimenting with different launch variations. This gradual and systematic approach will ensure that your plane lasts long enough to compete with others!

Keep Working At It


Practice makes perfect! Now that you know how to build a successful free flight model, it’s time to build another – and another. Make several of the same design and improve or modify your construction. Document your process and results. Your construction time will reduce with each model built and before long you will be in control of your design and flight characteristics. Share your enthusiasm and successes with fellow Cadets. Move carefully to the next logical design to ensure success at each stage. 

Keep your chin up …. Or you might lose sight of your plane!

Cool Internet Links !

Model Aeronautics Association of Canada

http://www.maac.ca/
Experimenting with Airfoil design

http://hometown.aol.com/FFMYHOBBY/science.html
Improving performance

http://www.luminet.net/~bkuhl/imprvperf.htm
What makes a plane fly ?

http://www.ueet.nasa.gov/StudentSite/dynamicsofflight.html
Free Flight discussion

http://www.indoorduration.com/IndoorDurationFrame.htm
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