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Introduction: Built for Speed 

The peregrine falcon is often called the fastest animal on Earth. In 

level flight it is quick but not exceptional. Its fame comes from the 

stoop: a steep, wings-folded dive from height onto prey in flight. 

Reported stoop speeds vary widely with the method used, but dives 

well over 200 kilometres per hour are widely documented, and some 

estimates are much higher. 

To reach and survive those speeds, a falcon must do several things at 

once. It must minimize drag so it can accelerate. It must stay stable 

and controllable while moving faster than almost anything else alive. 

It must keep its eyes fixed on a moving target. And at the bottom of 

the dive, it must pull out or strike without injuring itself, under loads 

several times its body weight. 

Each of those requirements is also an engineering problem for high-

speed aircraft, drones, projectiles and vehicles. This volume explores 

how falcons solve them and how designers can use the same 

principles: low-drag body shapes, swept and tapered wings, 

controllable configurations at high speed, and structures that tolerate 

high loads. 

What "high speed" means here 

Falcons fly at speeds where air can still be treated as incompressible: 

even at 100 metres per second, a stooping falcon is below a third of 

the speed of sound. Most of the principles in this book apply to the 

same low-subsonic regime — drones, light aircraft, racing aircraft and 

ground vehicles. Where principles change at higher speeds, such as in 

jet aircraft approaching the speed of sound, the book says so. 

How this book is organized 

Chapters 1 and 2 describe falcon flight and anatomy. Chapter 3 covers 

the aerodynamics of drag and speed. Chapter 4 traces the history of 

high-speed aerodynamic shapes. Chapters 5 to 7 cover translation, 

structures and control. Chapter 8 presents ten design concepts. 
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Chapters 9 to 12 cover testing, failure modes, approval and a design 

workbook. 

Figures for real birds and aircraft are rounded and typical. Worked 

examples are illustrations unless a source is named. 
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Chapter 1: How Falcons Fly 

Fast 

The falcon family 

Falcons are birds of prey with long, pointed wings, a compact body 

and a relatively short tail. The peregrine falcon is the most 

widespread, found on every continent except Antarctica. Other 

falcons — the gyrfalcon, the saker, the lanner and the hobby — share 

the same basic body plan, with variations suited to their prey and 

habitat. 

Three ways falcons hunt 

Level pursuit. Falcons chase prey in flapping flight, relying on 

acceleration and agility. 

Stoop. From high above, the falcon closes its wings partly or fully 

and dives. Gravity does the work; the falcon's job is to minimize drag 

and steer. 

Strike or grab. At the bottom of the dive, the falcon either strikes 

the prey with its feet or grabs it, then pulls out of the dive. 

The stoop in stages 

A stoop can be divided into phases, each with a different body shape. 

Phase Body configuration Purpose 
Entry Wings partly folded, tail 

closed 
Begin acceleration, aim at 
target 

Acceleration Wings folded tightly, 
body teardrop-shaped 

Minimum drag, 
maximum speed 

Tracking Small wing and tail 
adjustments 

Steer toward moving prey 

Pull-out Wings partly opened, tail 
spread 

Generate lift to curve the 
path 

Strike Feet extended, wings 
controlling attitude 

Contact with prey 
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The falcon is effectively a variable-geometry vehicle: a glider at entry, 

a streamlined projectile in the dive, and a high-lift aircraft at pull-out. 

Watching the target 

Falcons have very sharp vision and a region of the retina, the deep 

fovea, that gives the clearest image when looking sideways at an angle 

from the head's axis. Research by Vance Tucker, published in the 

Journal of Experimental Biology in 2000, proposed that falcons fly a 

curved, spiral path toward prey so they can keep watching it with the 

deep fovea while holding their head straight, which keeps drag low. 

Turning the head to look straight at prey would increase drag. This is 

a striking example of how sensing and aerodynamics are linked: the 

falcon's flight path is shaped by both. 

Chapter takeaways 

• Falcons combine level pursuit, the stoop and the strike. 

• The body changes shape through each phase of the dive. 

• Flight path, vision and drag are linked: falcons may fly curved 

paths to keep watching prey without turning their heads. 


