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R

ockets are among humanity’s biggest machines. 

The idea behind rocket engines is actually 

incredibly simple. However, to provide enough thrust 

(see page 12) to get things into space they have to be 

amazingly powerful. This transforms them into one of 

our most complex and extreme engineering challenges. 

By mastering this challenge, we have created the 

ability to send humans into space to study 

Earth, transport robots to the surface of 

other planets, and build space telescopes 

capable of peering to the very edge of 

our universe. 

Introduction

parts of a crewed Moon rocket 

1. Launch abort system: carries the crew to safety during a 

launch emergency.

2. Capsule: the only piece of this spacecraft to complete the 

entire journey.

3. Exploration upper stage: carries the capsule from Earth to  

the Moon.

4. Interstage adapter: connects the core stage to the lunar 

(Moon stage), protecting the upper stage engines during launch

5. Core stage: contains the huge amount of fuel to get the 

enormous rocket into orbit around Earth.

6. Solid rocket boosters: these provide a burst of energy for the 

first part of the launch, starting the rocket’s journey into space.
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many, many people

It can take thousands of people working together, often in 

different countries, to bring a modern rocket from the 

first spark of an idea to lift-off. Designers and engineers 

draw up the detailed plans then technicians build the 

separate sections. Scientists test the engines and develop 

new fuels, while programmers write many lines of code to 

make sure all the parts work together perfectly. Weather 

and safety experts make sure the rocket will launch safely 

on launch day, while lawyers make sure safety procedures 

have been followed. 

Finally, a huge crew of engineers and experts gather in the 

control room and count down together, proudly launching 

their rocket after years of hard work. 

Programmer

Astronaut

Mechanical 

engineers

Mission 

director

Project manager

Rocket designer

Data analyst

Scientist

Range safety officer

Educator

Electrical engineer
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W

hen we think of rockets, we imagine great machines 

exploring the solar system, but early rockets were much 

simpler and used for things other than exploration. 

The Invention of Rockets

World’s First Astronaut?

An early hint of using rockets for exploration 

comes from an old Chinese folk story. A 

nobleman called Wan Hu dreamed of visiting 

the Moon. He strapped 47 rockets to a chair, 

and disappeared in an explosion of smoke. Wan 

Hu didn’t make it to the Moon or survive his 

attempted adventure – a good reminder that 

rockets can be incredibly dangerous!

Early rockets were 

very simple and 

lacked control.

Wan Hu had ambitious plans, 

but little care for safety.

gunpowder

Invented in China around 1,200 years ago, it was discovered 

that by filling a tube of gunpowder and lighting one end you 

could propel an object with great force. The first use for 

rockets was unfortunately an unpleasant one. As they had a 

habit of being uncontrolled and explosive, they quickly found 

their way onto the battlefield. These early rockets were 

attached to arrows to increase their range.

As the technology improved it spread slowly across the globe 

and the ideas of what we could use rockets for expanded. 

As our understanding of physics improved, we realised 

we could use rockets to explore beyond the 

atmosphere, and travel into space. 








7

Gaining Control

Inspired by sci-fi space adventure stories, in 

1903 Russian Konstantin Tsiolkovsky used 

maths to show it might be possible to use 

rockets to get to space. Building on his ideas, 

American Robert Goddard started working on 

using new fuels and designs to improve rocket 

technology. His work revolutionised the power 

generated by rocket engines and demonstrated 

it was possible to leave Earth behind. 

Robert Goddard explored the 

possibility of using liquid fuel. 

This was more complex but added 

greater control to the rocket. 
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