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Introduction

If you find yourself peering up at the sky as a plane roars past, there is a good chance you have caught the aviation bug and are fascinated by anything that flies. The world of aviation is wonderful, with planes today capable of doing amazing things, such as climbing like a rocket, soaring above the clouds and remaining in the air for hours (sometimes almost a whole day!).
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Now that you have the aviation bug, you may be wondering what the next step on your aviation journey is, so that one day, you are the one soaring high in the sky and looking down on the Earth below. Becoming a pilot is not easy and requires a lot of hard work and study. But it is also very rewarding, as you obtain new knowledge and skills that all pilots require.


Pilots flying planes of all sizes need the same basic aviation knowledge to complete a flight safely. The Student Pilot Manual provides the perfect foundation for becoming a pilot, with Volume 2 of this series exploring all the different parts of a plane, which will be covered in three main topics:
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You will begin by taking a close look at a plane’s airframe and systems. All types of planes have the same large sections, such as the fuselage, wings and tail, which need to be made strong but not too heavy. There are also several smaller parts that are just as important, like the flight controls and landing gear. You will also explore several support systems that quietly operate in the background, but are essential to keep a plane in the air.


[image: A cartoon of a train  AI-generated content may be incorrect.]


The next topic you will explore is the engine, which must constantly spin the plane’s propeller. You will focus on the piston engine, which makes little explosions to create plenty of power. But it cannot do this important task alone, with several support systems needed to help keep the engine running smoothly. You will see these support systems carefully mix fuel and air, create a spark, take away toxic gases, and remove as much heat as possible. If there is a problem with any of these support systems, the engine will quickly grind to a halt. 
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In the final topic of this book you will explore the flight instruments that can be found in the cockpit. You need lots of information when you take a plane out for a flight, such as how fast you are flying? How high is the plane, and is it pointing in the correct direction? The job of the flight instruments is to show all this information in an easy-to-read way, allowing you to complete a flight safely.


The amount of information you need to fly a plane can seem huge, but many of the topics that you will explore are linked. You will see that all the parts of the plane – both big and small – work together to keep the plane in the sky. The support systems are essential for many of the main parts, such as delivering fuel to the engine or supplying electricity to lower the flaps. The flight instruments keep the pilot informed about what the plane is doing, such as the health of the engine or how much fuel is in each tank. 
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Hard work and lots of study does not end once you have earned your wings. Even when you have thousands of hours in your logbook, there will always be new knowledge to obtain, helping to ensure your next flight is a safe flight. Let’s begin by taking a trip around a plane to see what parts you will find.



Topic 1: Airframe and Systems

Planes have been buzzing around the sky for over 100 years. The first planes to leap into the air were small and slow, and often only capable of carrying a couple of people on short flights. Despite being very basic flying machines, these first planes had similar parts that can be found on modern planes flying around today.
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You will begin your airframe and systems journey by exploring the main sections of a plane, including:

The fuselage, which is the body of the plane.

The wings, which are one of the most important parts of the plane as they create an upward force known as lift.

The empennage, which is the plane’s tail and can be split into several smaller parts, such as the fin, rudder and elevator.
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Each of the main parts must be designed to be very strong to ensure the plane does not break in the middle of the sky. But they also need to be lightweight, as a heavy plane will struggle to remain in the air. You will see that as planes have become bigger and faster, different designs and materials have been used.



Planes also have several smaller parts that work hard during a flight. Around the plane you may spot a few flight controls that look like little wings. These flight controls are designed to help you move the plane around the sky, such as the ailerons on the wings and the elevator on the tail. There are also flight controls that help a plane fly better, such as the flaps, or make it easier to fly, like the trim tab. You will also take a look under the plane at the landing gear (also called the undercarriage). The landing gear just hangs in the airflow during a flight. But once the plane touches down on the runway, it becomes the most important part of the plane.
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In this topic you will also look at a couple of support systems, which are almost completely invisible. You will focus on the fuel and electrical systems, which can be found in planes of all sizes. These support systems must operate in extreme conditions, such as freezing temperatures and low air pressure. If they stop working for even a moment, the plane might fall out of the sky.


Let’s jump right into this topic and start by exploring the main sections of a plane.


Airframe
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The wonderful thing about aviation is planes can be made in many different ways. If you gazed out across a busy airport, you might see planes with high or low wings, short or long fuselages, or a tail that makes a T shape. Even planes that look similar can be made from a range of materials, such as lightweight metals and carbon fiber. If you’re lucky enough to get close to a very old plane, you might see that it’s made with wood and fabric. All the different sections of a plane are known as its airframe, each of which needs to be made really strong, as they are constantly twisted and bent during a flight. However, each part also needs to be as light as possible, as a heavy plane will struggle to remain in the air.

Fuselage


Let’s start by exploring the main body of the plane, known as the fuselage. The fuselage provides a safe place for passengers and cargo, and is also where all the other main parts are connected, such as the wings and tail. The first planes had a truss-type fuselage, which made them look like flying boxes. The frame of the fuselage was often made of wood, and the skin a type of fabric.
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The truss-type design worked well on old planes that flew slowly. But as faster and bigger planes took to the sky, the bending and twisting forces became much larger, so a stronger fuselage was needed. This led to the monocoque design, which is basically a long tube with a metal skin. It has a small amount of internal framing that is used to attach the skin and provide the fuselage with its basic shape. The monocoque fuselage design is not used often, as it has a few problems. If a hole is cut in the skin to add a door or window, it causes the whole fuselage to lose some of its strength. The skin also needs to be fairly thick, making the fuselage heavy.
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Most planes today have a mix of the two fuselage designs, known as a semi-monocoque fuselage. This design has a relatively thin skin in a tubelike shape (usually made with a lightweight metal), as well as a metal frame inside. The skin and frame work together to share all the twisting and bending forces the plane encounters during a flight.
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For a long time, the fuselage and many of the other main parts of the plane have been made with lightweight metals. But a material called carbon fiber is starting to be used. If you took a close look at carbon fiber, you would see it is made of tiny threads that are all packed together in a type of glue. The reason this material is perfect for a plane is because it’s lightweight and very strong. It is also easy to make different shapes with carbon fiber, which is great for all the streamlined parts of a plane.


When you take a walk around a plane before a flight, it’s important to keep an eye out for any signs of damage to the fuselage. Even the slightest crack or bend may mean the plane will struggle to stay in one piece when it’s in the air.

Wing


Now that you have explored the main body of the plane, the next task is to connect the wings. The wings are one of the most important parts as they make lift, allowing the plane to leap into the air. Most planes have a single wing, known as a monoplane, which can be attached to the top, middle or lower part of the fuselage (a plane with two sets of wings is known as a biplane). Wings that are attached to the top of the fuselage may also have a brace, which helps share the bending and twisting forces between the wing and the fuselage.
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If you took a bird’s eye view of the planes at an airport, you may notice there are a few different wing shapes. Small planes often have relatively short, rectangular wings, whereas airliners typically have long wings that get smaller and smaller towards the wingtip. If you saw a high-speed plane, like a fighter jet, you would likely notice it had triangle-shaped wings, known as a delta wing. One of the more unusual wing shapes is found on a glider. They have very long and skinny wings, which helps them to stay in the air without an engine.
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You might see the end of the wing points upwards on some planes, which is known as a winglet (some may also point downwards). Air naturally moves from below the wing to the top, but this flow also creates little tornadoes known as vortices that make drag. Winglets are designed to make it harder for air to spill around the end of the wing, which weakens the vortices and reduces drag.
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The wings need to be made very strong, as the lift force pulling on them can often be several times greater than the weight of the plane. If you took a look inside a wing, you would spot a few key parts:



Running inside the wing from the tip to the fuselage is the spar, which is designed to take most of the twisting and bending forces. Wings often have several spars, with a large main spar in the middle, and a smaller spar towards the back.



Perpendicular (at right angles) to the spar will be several ribs. The ribs provide the special shape of the wing called an aerofoil, which usually has a curved top surface, and a flat lower surface.



A thin skin is placed around the wing, which is usually made of a lightweight metal.



In many planes, the fuel tank is inside the wing, which you will explore later in this topic.


[image: Diagram of a propeller with text below  AI-generated content may be incorrect.]

Tail (Empennage)


The final airframe section to explore is found at the very back of the plane, known as the empennage. It is more commonly called the tail section, which can be split into two main parts:
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The part that goes straight up is the vertical stabilizer, which may also be called the fin. The back of this section has the rudder attached, which moves side to side.



The horizontal part is the horizontal stabilizer or tailplane. The back of the tailplane has the elevator attached, which moves up and down. Some planes may have an all-moving tailplane (i.e. no separate elevator), which you will explore in the next chapter. Most planes have the tailplane about the same level as the fuselage. But some planes have a high tail, called a T-tail, and there are even a few planes with a V-tail.
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The different parts of the tail section are normally made like the wing. Inside you would see a number of spars and ribs, and the whole section is covered with a skin made with lightweight metal that share the bending and twisting forces.

Although many different planes are flying around in the sky, they all have the same airframe sections. Some of these parts may look a little different, but one thing that they all have in common is they need to be strong and lightweight. You will also see some small wing-like parts when you walk around a plane, which you will explore next.


Flight Controls
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If you take a close look at the back of some of the main sections of a plane, you will spot a few movable parts. These are the plane’s flight controls, and although most are small, they are very powerful as they can change how much lift and drag is being created at key points. You will begin by looking at the primary flight controls, which help move the plane around the sky, such as climbing and turning. You will then explore the secondary flight controls, some of which can help the plane jump off the runway quicker, whereas others make it easier to fly.
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