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- Safety First -
[image: http://www.hse.gov.uk/workplacetransport/images/warning-general-2.gif]Please be careful when dealing with RC planes. The main dangers on a model plane are spinning props and LiPo batteries.
While handling your plane, always keep your hand out of the reach of the propeller. To access anything within reach of the propeller, unplug the battery of the plane. When you go out flying, always take a first aid kit with you. 
Always unplug your batteries while you are not flying. This will reduce the risk of injuries caused by accidentally adding throttle on the transmitter.
[image: http://www.rcparty.com/1844-2121-thickbox/lipo-safe-guard-bag-l.jpg]Always keep an eye on your batteries while charging them. Do not leave them on a flammable surface. Using a ceramic tile as a charging station will reduce the risk of fire. There are also anti-explosion bags available to reduce the risk while charging. 
While transporting your batteries, place them in individual plastic bags to reduce the risk of shorting them and causing a fire. Shorted batteries can burst into flames.
If you crash your plane, the ESC, motor, or battery might start heating up. ESC’s are particularly known for the possibility of shorting out and burning up in a bad crash.






Section 1
- Flight School -    
   



What is RC?
RC stands for Radio Controlled. This may apply to any kind of unmanned aerial, terrestrial or aquatic vehicle. These are controlled by a “transmitter” that communicates with the vehicle through radio signals at a specific frequency. (In this manual we will only talk about RC airplane specific subjects, however they may apply to other kinds of radio control vehicles.)
The first RC airplanes did not use radio waves for control, instead they used control lines, strings going from the pilots hands to the airplane.
As technology got more advanced, radio waves were used to transmit control commands to the airplane, opening a whole spectrum of possibilities to RC pilots. The only problem was that the elevated cost of these systems limited the number of people that could get their hands on them. Nowadays, with ever-evolving technology, the prices of these systems are falling. Every day there are new ways of manufacturing that make these systems available to a wider audience. 
[image: C:\Users\Colores\Downloads\RC guide\SigSeniorita-7.jpg] (
Sig Seniorita
)

RC airplanes
There are so many different types, models and designs of RC aircraft, that it has become very hard to categorize them accurately. However, the following lists should provide basic guidelines for classifying most RC aircraft.

Design
Airplanes can be sorted by design and purpose as follows:
Trainer A trainer plane is, as the name says, a plane optimal for learning. The factors involved are:
Low wing loading > Wing loading is the ratio between the wing area and the weight of the plane. This means that there will be plenty of lift on the plane to reduce the stall speed.
Low stall speed > This means that the airplane can fly very slowly without losing lift.
Dihedral > Dihedral is the upward angle on the wings, which makes the plane self-leveling, and in turn, easy to fly.
Gentle flying characteristics and predictability > A good trainer should not be overly responsive, and it should not have unpredictable tendencies.
High wing position > A high wing position will give the airplane a tendency of self-leveling. 
Easily repairable > The plane should be easy to fix, and should not require buying spare parts on every crash.
[image: C:\Users\Colores\Downloads\RC guide\Super-Cub-LP_1716_Static1.jpg]
The Super Cub LP is a trainer type plane

[image: C:\Users\Colores\Downloads\RC guide\HK-YAK54EPO.jpg]Aerobatic A good aerobatic model is designed to resist high tension in its airframe, so that it can perform special moves in the air that are pleasing to the eye, such as rolls, loops, etc.
 (
The Yak 54 is an aerobatic plane
)An aerobatic airplane has large control surfaces, which make the plane sensitive to input. 
Aerobatic planes generally have no dihedral and center wing position, which removes all self-leveling tendencies (self-leveling makes good aerobatics difficult). They also have a high wing loading, so the airplane needs more airspeed to maintain lift.
Because of the flying characteristics of aerobatic aircraft, they are referred to as intermediate aircraft.

[image: C:\Users\Colores\Downloads\RC guide\DSC_0424.jpg]3D Airplane A 3D plane is an acrobatic model with more than 1:1 thrust/weight ratio (often 1:1.5 or more), extremely large control surfaces, and huge throws. This type of aircraft is designed to be flown below stall speed, at high pitch angles, maintaining altitude using the thrust provided by the motor. These 3D airplanes can perform seemingly impossible stunts, making it look like the airplane is weightless.
 (
Torque Roll on a 3D airplane
)Flying 3D airplanes is a real challenge. It requires perfect orientation, precise throttle control, and constant adjustments of pitch, roll, and yaw. Because of this they are considered an aircraft for advanced pilots.

Glider Also called sailplanes, they can be powered or non-powered. Traditionally gliders are unpowered models that require a powered aircraft to tow them to a certain altitude, or . When the desired altitude is reached, the glider is released, and maintains altitude by taking advantage of thermals, areas where there is an updraft of air.
Gliders can be recognized by their highly aerodynamic design, huge wingspan, and low wing loading.
Some RC gliders have a motor that eliminates the need for a tow plane. They also have a prop which will fold while not spinning to avoid causing unnecessary drag.
 (
The HobbyKing Ventus is a powered glider.
)[image: C:\Users\Colores\Downloads\RC guide\HK-Ventus-PNP(1).jpg]
[image: Hobbyking Bonsai EPP Wing 600mm (ARF)]Flying Wings This is probably the simplest form of model airplane. It does not have a fuselage or a tail. It is controlled using elevons, combining the functions of aileron and elevator into two control surfaces. Flying wings generally do not have dihedral, nor are they self-leveling, but they are very forgiving and easy to repair in the case of a crash.
 (
The HobbyKing Bonsai
 is a flying wing
)Flying wings are mostly scratch built out of foam sheets. The simplicity in the design allows for a very simple and quick construction, and the light weight structure requires inexpensive power systems.

[image: EDF Ducted Fan Unit 7Blade 2inch 51mm]Jets These are high performance aircraft designed to reach high speeds. There are two separate kinds of jets: fuel jets and EDF (electric ducted fan) jets.
 (
51 mm 
EDF Unit
)Fuel jets are extremely expensive, they require special authorization to be flown, and because of their high speeds (they can reach speeds around 250 mph) they are reserved for expert pilots.
EDF systems are relatively economical compared to fuel jets. An EDF unit consists of a special propeller called impeller mounted on a motor inside a short length of tube. They can be bought ready-mounted or by parts. There are various sizes available, though the most common is probably the 64mm. These are often used on scale aircraft to replicate turbines.
 (
The Multiplex Twister is an EDF Jet
)[image: Multiplex Twister]
Construction
Airplanes may be sorted according to the construction method.
[image: C:\Users\Colores\Downloads\RC guide\elder.wing-ribs.jpg] (
Balsa Wing Structure
)Balsa / Plywood This construction method consists of a structure made out of ply and/or balsa wood covered with paper or plastic known as covering film. Balsa / Ply airplanes are often sold as pre-cut kits that need assembling and covering work. These airplanes are not recommended for beginners because they require a lot of time and skills to build. Model builders will also feel an emotional attachment towards planes they have put time and effort in building, which will most likely prevent them from risking a crash.
 (
A balsa / ply 
airplane ready to be covered
)[image: C:\Users\Colores\Downloads\RC guide\pa18rb1k.jpg]In this type of aircraft, repairs are very complex in the event of a crash, and in a bad crash, the airplane may need a rebuild.

[image: http://www.depronfoam.com/depron-foam/photos/depron.jpg]Foam Various kinds of foam have become very widely accepted for scratch built aircraft due to its cost, weight, availability, and physical properties. There are various types of foam, such as depron, FFF,  (
Depron type foam
 sheets
)foam core, etc. 
There are various designs available on the Internet for foam construction. Most of them are 3D airplanes or flying wings. Some of them are called profile planes because of the simple construction methods used when making them.
 (
The Yak 54 is made of
 molded
 foam
)[image: HobbyKing YAK 54 Brushless EPO Plug-n-Fly]Factory built foam aircraft are also extensively valued. These aircraft are mostly molded foam such as EPO (Expanded Polyolefin) or EPP (Expanded Polypropylene). Molded foam has a smooth finish which improves efficiency. Great scale detail can also be achieved with molded foam.
By properly structuring the foam with carbon fiber, it is possible to build very large airplanes. Planes made in this manner can range from tiny indoor flyers to large sailplanes. 
Foam airplanes are often recommended for beginners because they are mostly inexpensive, they can take a lot of beginner abuse and they are extremely simple to repair in the event of a crash. 
Thrust Source
[image: http://www.horizonhobby.com/ProdInfo/Gallery/SAIE082A-07-450.jpg]Airplanes may be sorted according to the thrust system.
Fuel Power The first powered RC airplanes used small fuel engines to generate thrust. They are still used on planes where more power is needed than an electric motor could provide.
 (
Fuel engine made by Saito
)Fuel systems have a fuel tank, an engine, and a servo for throttle control. They require quite an amount of setup work before and after every flight. The motor needs to be trimmed often, so that the fuel mixture is correct.
Most fuel R/C models use a 2- or 4-stroke glow RC engines, sized specifically for that model. Typically, they range in displacement from .049 to 1.2 cubic inches. Fuel engines (also called glow engines) cannot be operated with the same gasoline you get at a filling station pump. They require a special fuel, called “glow fuel.” It contains methanol as the base, with varying amounts of nitromethane to increase the energy that the fuel can provide.
Fuel jet engines also fit into this category. They are possibly the most complex and expensive thrust systems available. 
[image: C:\Users\Colores\Downloads\RC guide\EMAX-CF2822-1200KV-Outrunner-Motor-for-Airplane-ACNU-free-shipping-fee-Paypal.jpg]Electric Power Powering planes only with electricity has not always been possible. Early electric systems were very ineffective in terms of weight against thrust. This depended mainly on two things: the motor and the battery. The first electric motors suitable for airplanes were brushed, meaning they had internal parts that caused friction. These were also very slow motors that required a gearbox to be used efficiently.
The production of small brushless motors was a huge leap in RC technology. These brushless motors could run at much higher speeds, and they could carry lots of power.
 (
EMax brushless
 outrunner
 motor
)However, with the arrival of better motors came the need for better batteries.
[image: C:\Users\Colores\Downloads\RC guide\T1300-4-20(2).jpg] (
Turnigy 1300mAh LiPo
)The first batteries that were used for model aircraft had very low effectiveness. They usually had a very low discharge rate, which means that the motor did not get all the acceleration needed for a good flight. They were also extremely heavy compared to their output. This has since changed. New batteries called Lithium Polymer (LiPo) batteries have again boosted the flight time and the power obtainable from electrical systems. 

[image: C:\Colores\Documents\RC Airplanes\RC guide\Hornet2005-silver-1-600x.jpg]Rubber Power When RC planes were new, power systems were expensive. The search for cheaper power systems led to the use of a twisted rubber band to move the prop. 
 (
R
ubber powered Hornet
)A long rubber band was stretched inside the fuselage of the plane, one end fastened into the rear part of the fuselage, and the other end hooked to the propeller axle. This way, the flyer could “load” the rubber band by turning it several times backwards, and when the airplane was released, the twisted rubber band would make the propeller spin, creating thrust.
Unpowered The absolutely first model airplanes were not powered at all. They were mostly “chuck-gliders”, hand launched gliders that depended on balancing and trimming to fly.
Unpowered planes need an updraft to maintain altitude. These updrafts are usually found in thermals and slopes. Thermals are columns of warm air rising vertically. A thermal can be identified by the leaves, dust and other particles that it carries up. On the other hand, slope updrafts are created when wind runs upwards along a slope, such as a cliff or a hill. There 
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