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        Introduction
      

      Charles Darwin turned science (and religion) upside down with the publication of his research, but he has no chance of appearing
            in this book. In 2009, while the scientific establishment celebrated 200 years since his birth, we took a less enthusiastic
            view of his work. His theory of evolution may have startled the world and he may have been a meticulous experimenter but,
            as far as we can see, all that Darwin did to reach his conclusions was merely observe, record and rigorously document, before
            piecing together the – admittedly very clever – theory for which he is famous.
         

      And that, quite frankly, doesn’t put him in the same bracket as the rather more intrepid researchers you will find here –
            people like August Hildebrandt or Mark Grabiner.
         

      In order to find a strong anaesthetic that worked without knocking a human out, Hildebrandt’s tutor injected the student’s
            spine with cocaine. Hildebrandt asked his tutor to tickle his feet – he felt nothing. He then handed his tutor a needle and
            asked him to stab him in the leg. There was no pain. So Hildebrandt demanded that a knife should be plunged into his thigh.
            When he still smiled benignly, the tutor stubbed out a cigar on his leg. Nothing. But Hildebrandt wasn’t finished. To check
            the anaesthetic was remaining local to his lower body, his pubic and nipple hair was ripped out. Only the nipples hurt. After
            surviving hammer blows to his shins and a hearty tug at his testicles, presumably with some relief, he deemed the experiment
            a success. An important experiment for medical science, indeed, but a pretty bonkers way of going about it.
         

      All of which goes to show, as surely everyone would agree, that Darwin had it easy. If he’d wanted to find fame in this book
            he should at least have injected himself with the droppings of one of his famous finches just to see if it caused him to grow
            an oddly shaped, but strangely useful beak. Even better, he should have dressed himself up as a finch, sat among them and
            waited to be fed.
         

      By the same token Mark Grabiner is in the book, but Isaac Newton isn’t. From observing a falling apple Newton came to the
            conclusion that something was pulling it down. But Mark Grabiner wasn’t prepared just to sit and watch apples. He used gravity
            to more spectacular effect – tripping people up to see what kind of injuries they were likely to sustain and how such falls
            might be avoided. Coalface research at its best. And so Grabiner made it, Newton didn’t.
         

      Of course, August Hildebrandt’s outlandish experiment had a positive and beneficial outcome. But he remains one of the few
            true success stories in this book. Plenty of science is dead-end research. We can learn as much from the experiments that
            fail as from the ones that succeed. Quite often research is dull and repetitive (even Darwin would have had days when he couldn’t
            wait to break for a cup of tea). And anybody who has studied science at school will know what a serious and sometimes dull
            business it can be. Note: can be ... But occasionally, and sometimes unexpectedly, the routine becomes outrageous and outlandish,
            absurd even. That’s why we are prepared here to celebrate the likes of Oscar Pike of Utah who proved that eating old odds
            and ends of food that people have found lying around in their cellars or outhouses needn’t kill you. This has produced no
            discernible benefit to society but, as we said, nobody died (surprisingly) and it’s earned him a place in this book.
         

      The experiments of Hildebrandt, Grabiner and Pike are, in fact, a microcosm of what this book represents. Science can be intense,
            creative, often amusing, but beyond all that, science can fire the imagination like nothing else. And sometimes it’s daft.
            That’s because science researchers question everything and are prepared to tackle anything (just check out the chapter on
            love and sex). Scientists are used by governments to wage war, they are used by private companies to invent frivolous nonsense,
            and they are used by sports bodies to make better equipment and – in some cases – better athletes. How do you fancy airbags
            up your rectum to make you swim better? There is very little on this planet and beyond that remains untouched or unconsidered
            by the minds, if not the hands, of scientists.
         

      
        So we’ve plundered the archives of 53 years of New Scientist magazine to bring you the science of farts and how to recycle your urine. You’ll find out how to get rid of underpants in
               space and how two lager bottles brought a particle accelerator to a stuttering halt. And while we realise that science in
               many of the fields covered in this book will have moved on somewhat since most of these reports appeared, we are happy to
               print them almost as they first appeared in the pages of New Scientist. We are certain readers will spot that events and more recent research have rendered one or two a little obsolete – nuclear-powered
               aeroplanes anyone? However, we make no apology. Our bunch of free-thinking, no-holds-barred scientists will remain stuck in
               their own era, beacons to their limitless enthusiasm and seemingly boundless flights of fancy.
            

      

      Of course, Darwin’s great idea runs and runs and is developing still, something that you can’t say for the majority of researchers
            and projects that appear in this book. Which is why, frankly, they deserve a second airing. The rigorous examination of the
            universe around us knows no bounds and is limited only by imagination, a surfeit of which imbues this collection of researchers.
         

      
        Welcome to How to Make a Tornado which, if we’d had more room on the cover, might have been titled ‘What scientists will get up to if you give them half a
               chance’.
            

        

      

      
        Mick O’Hare
London, 2009

      

      
        Especial thanks are due to Jeremy Webb, Helen Thomson, Catherine Brahic, Sandrine Ceurstemont, Liz Else, Richard Webb, John
               Hoyland, Paul Marks, Justin Mullins, Lucy Dodwell, Eleanor Harris, Ben Longstaff, Judith Hurrell, David Prichard, the staff
               of New Scientist down the years, illustrator Christian Northeast, and Paul Forty, Valentina Zanca, Andrew Franklin and Lisa Owens among many
               at Profile Books whose enthusiasm for this project has seen it overcome many obstacles. And our heartfelt thanks to all those
               contributors of the original articles featured in these pages. Lastly, special thanks must go to Sally and Thomas for putting
               up with the grumpy man by the computer ...
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