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Preface 

Deeper into the atmosphere the G-forces increased to the maximum of 2. In 
any other circumstances this would have been a trivial force. A modem 
fighter can sub;ect its pilot to 9 Gs. But for an astronaut returning from days 
of weightlessness, the feel of the G-forces was significantly amplified. It 
seemed as if an elephant were on my shoulders. I was being crushed into my 
seat The weight of my helmet made it difficult for me to hold up my head. 
My vision began to tunnel, as if I were looking through a straw. I knew from 
my fighter ;et experiences tunnel vision was an indication of approaching 
blackout. The vision area of my brain wasn't getting enough oxygenated 
blood. 

Extract from Riding Rockets, by astronaut, Mike Mullane 

Ever wondered what it feels like to pull 7 G in a fighter plane or what it's like to 
get up dose and personal with a Formula One (F1) car or other gravity-defying 
vehicles? Pulling G is not an easy task, as it's extremely demanding on the body. 
But what exactly is G? G refers to G-force - a term you've no doubt heard many 
times to describe the gravitational force on a person or object when it's 
accelerating. This G-force can refer to rocket launches, fighter aircraft, or any 
activity involving acceleration. But the way G affects the body is determined by 
several factors, including the magnitude of the G-force, the length of time the 
person has to withstand it, the direction from which the force is applied, and 
even body posture at the time of the G. For example, an instantaneous impact 
such as a high-speed Fl accident may prove lethal, whereas exposure to transient 
Gs during a rollercoaster ride will have no long-term effects. 

To give you an idea of how G-forces feel, merely sitting in your chair is 
equivalent to 1 G. If you're lucky enough to catch a ride in a Bugatti Veyron and 
ask the driver to accelerate from 0 to 100 km/hr (which will take an impressive 
2.4 seconds), you will experience a force of 1.18 G. If you're even luckier and 
manage to get a ride in an F1 car (there are some two-seaters used to entertain 
corporate sponsors) and ask the driver to demonstrate its performance envelope, 
you will experience about 1.45 G. Back in the day when the Space Shuttle was 
flying, astronauts were subjected to 3.2 G during launch. Take a ride on one of 
the big scream-machine roller coasters and you can expect to really feel your 
organs displace inside your ribcage. For example, the Desperado subjects riders to 
a downward force of negative 4.1 G in its first drop. Snapping back upward out of 
this drop, riders experience 2.8 G before being dropped again and slung around 
to face a negative 5.25-G rightward tum. In addition to the stomach-churning 
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twists and turns, the Desperado subjects riders to nine instances of weightless
ness; no other roller coaster comes close. If the Desperado doesn't satisfy your G 
craving, you can ramp up the G level by taking a ride in an aerobatic aircraft, 
which routinely pull 7 or 8 positive and negative Gs. 

These are just some of the examples used in this book to describe the risks of 
the high and low-G environment and the physiology of surviving G. Pulling G 
begins with an explanation of biodynamics and Colonel Stapp's pioneering 
research before describing the phenomenon of gravity-induced loss of con
sciousness (G-LOC) and the body's compensatory mechanisms. In the next 
chapter, the dangerous issue of "push-pull" is tackled before introducing the 
human centrifuge and how it is used as a training tool for astronauts and fighter 
pilots. Next is a description of the lateral G experienced in the F1 arena and how 
drivers train to tolerate high G-loads at right angles to the spine. The following 
chapter provides an insight into the experiences of pilots who have survived 
high-speed ejections. After describing the accelerative forces that are unleashed 
when punching out from a high-performance jet, the focus is directed at the 
stresses experienced during launch and re-entry before segueing to the subject of 
zero-G and how human physiology adapts to transient microgravity. Finally, 
staying on the subject of space, the final chapter describes how scientists are 
investigating using artificial gravity to research ways of reducing the effect of 
zero-G on astronauts' bodies. 
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