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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 establish-
ment celebrated 200 yedrs 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 rigor-
ously 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 stu-
dent’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



How to Make a Tornado

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 experi-
ments 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 out-
houses 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
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be intense, creative, often amusing, but beyond all that,
science can fire the imagination like nothing else. And some-
times 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 gov-
ernments 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 ath-
letes. 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 Scien-
tist magazine to bring you the science of farts and how to
recycle your urine. You'll find out how to get rid of under-
pants in space and how two lager bottles brdught 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 bound-
less flights of fancy.

Of course, Darwin’s great idea runs and runs and is devel-
oping 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
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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. A list of story authors from down
the years appears at the end of this book. However, many of
the writers were not named alongside their articles, so we can
only offer our heartfelt thanks to all those who may recognise
their work. Lastly, special thanks must go to Sally and Thomas
for putting up with the grumpy man by the computer ...

Mad inventions, mad ideas

It may be apocryphal, but it’s a story too delightful to ignore.
A minor researcher in the physics department attending a
Princeton University party was writing in his notebook, and
failed to recognise Albert Einstein, who had sat down next to
him. ‘What are you writing?’ asked the great physicist.
‘Whenever I have a good idea, I write it down to make sure I
don't forget it,’ replied the researcher. ‘Perhaps you’'d like to
try it.” )

Einstein shook his head sadly, and said: ‘I doubt it. I have
only had two or three good ideas in my life.’

Of course, not everybody who has an idea turns out to be
an Albert Einstein, as this chapter reveals. Nonetheless, as
Newton’s third law of motion states, ‘to every action there is
an equal and opposite reaction’. Or, in other words, Einstein’s
genius needed its counterbalances, which - as you can find
out below - the likes of Louis Douglas III seemed more than
happy to provide. Douglas cleverly invented an entertain-
ment aid for anybody using a public convenience. Eat your
heart out Albert.

Of course, Douglas’s urinary invention is scientifically
about as far from Einstein’s special and general theories of .
relativity as it is possible to get. But while relativity may have
transformed our knowledge of physics, space-time and the
cosmos, it never had a chance of making it into this chapter.
That’s because, in the main, the ideas here are more
earth-grounded ... and more ludicrous, outlandish and in the
spirit of this book, entirely bonkers.
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You see, Einstein cleverly thought about light bending
around galaxies, while Sean McKee, instead, thought about
making ice lollies in the shape of pop star Madonna and other
sex icons to encourage people to lick them. Einstein consid-
ered how time could slow down when humans travelled at
high velocities. Eugene Politzer, on the other hand, decided to
use a laser to burn off his beard.

So none of them were ever likely to steal Albert’s clever-
ness crown, but without them and their esoteric endeavours
we wouldn’t have this chapter, which pays homage to the
archetypal idea of the ‘mad scientist’, beavering away in the
lab, attempting to out-invent Heath Robinson. '

The lonely, impoverished artist in his garret has his scientific
counterpart in the undiscovered, bespectacled boffin. Hidden
behind bubbling test tubes and clouds of noxious gas, he fever-
ishly devotes a lifetime to coming up with a pointless idea that
will baffle or, better still, outrage the world at large (not that he
ever actually participates in the world at large). New Scientist
has, down the years, been keen to counter this stereotype — indeed
you'll never find the word “boffin’ in the pages of the magazine.
But, we have to admit, there are times when it would serve us
well. Take this batch of ideas. So many things you really didn’t
know you needed ...

#F Sobering thoughts

Normally it takes between 4 and 10 hours to sober up a drunk.
In 1997, the University of Georgia tried patenting a high-
speed method. The drawback? A catheter had to be pushed
up the nose or the rectum.

The patient was given an enzyme to drink, yeast alcohol
dehydrogenase, mixed with an acetate buffer to stabilise the
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stomach’s pH. A catheter was then inserted. This fed pure
oxygen into the small intestine. The enzyme and oxygen
together would accelerate the conversion of blood alcohol into
acetates and regenerate enzymes in the liver. This technique
could lower the concentration of alcohol in the blood to below
the lethal level of about 1 per cent in less than half an hour.

Clearly there are numerous advantages to be gained from this
form of internal ventilation ...

£ Sporting chance

In his book Gut Reactions: Understanding symptoms of the diges-
tive tract, W. G. Thomson wrote that in preparation for the
1976 Olympics, East German swimmers had 1.8 litres of air
pumped into their colons to improve buoyancy. Thompson
said: ‘It apparently helped crawl and backstroke specialists,
but a breaststroker complained that his gas-filled gut caused
his feet to stick out of the water. Perhaps sports authorities
will need to test athletes for flatus, as well as steroids.’

And presumably their tummies suffered somewhat from bloating ...

“# Gutted

In 1999, James Stage of Aberdeen came up with a simple idea
for helping overweight people hold their bellies in. A small
device that looked like a pager was worn on the trouser belt.
The ‘pager’ had a microswitch which rested against the
stomach. Pressure on the switch closed a circuit and current
flowed through a small motor with a deliberately unbalanced
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weight on its spindle. So every time the wearer let their belly ﬂf . .
sag, the motor caused uncomfortable tickling around the Rvas Shlrt rO”S Up Its own Sleeves

waist. This encouraged the wearer to hold their stomach in.
In 2001, a shirt which rolled up its own sleeves when the

wearer got too warm was unveiled by a tech-savvy Italian
fashion house. And what's more, its inventors claimed it
would never need ironing.

The fabric for the prototype shirt was woven from fibres
S . ‘ of the shape-memory alloy nitinol, interspersed with nylon.
> AI mn Sq ul rt The alloy could be deformed, and then returned to its original

Some inventors are prepared to plumb even greater depths.

g

.
0
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Back in 1990, Louis Douglas III of San Francisco filed a patent
application for what he tastefully described as ‘an amuse-
ment device for urinals’.

The problem with urinals, said the inventor, especially in
nightclubs, was that people who used them were often inebri-
ated and hence their aim was poor. What was needed was
something to capture the attention and imagination of even
the most drunken user. The patented solution was a pressure
and heat sensor built into the base of the bowl, to sense the
presence of warm urine. This then triggered an electrical
circuit, which produced an audible or visible signal.

In its simplest form, this could be a lamp or a buzzer. But
more impressive systems would have an array of lights and a
sound synthesiser. ‘This,” said the inventor, ‘induces the user
to express his or her artistic talents by creating an appropriate
light show or symphony through a loudspeaker.’

And the following garment might come in handy when fitting the
new system.

shape when heated to a certain temperature. It was this shape
memory property that was key to how the ‘memory metal
shirt’ worked. ‘The sleeve fabric is programmed to shorten as
soon as the room temperature becomes a few degrees hotter,’
said Susan Clowes, a spokeswoman for Corpo Nove of Flor-
ence, the shirt’s developer. ‘Even if the fabric is screwed up
into a ball, pleated and creased, a blast from a hairdryer pops
it back to its former shape,” Clowes said. This meant the shirt
could be ‘ironed” as you wore it. “It’s a traveller's dream,” she
said.

But fashion victims could not readily expect to buy one of
Corpo Nove’s intelligent shirts on their next shopping trip.
The prototype cost around £2,500 to make, and was available
in any colour you liked — provided you had a tendency to
wear metallic grey. ‘But it does look distinctly bronze-
coloured in some lights,” said Clowes.

Some inventions, of course, are less easy to categorise. Although
one might consider placing this inventor in the file marked “logi-
cally challenged’.
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$#F The ears have it

Some animals prick up their ears to get messages across.

Karola Baumann of Diisseldorf believed, therefore, that we-

could communicate better with animals if they could see us
pricking up our ears. In 1998 Baumann and colleagues
described a device that they hoped would transform the
wearer into a latter-day Doctor Doolittle. It was a skullcap
with two short ‘masts’ at either side over the ears, each carry-
ing a large replica of an animal’s ear. These ears could be
moved as the human ‘talked’ to an animal, so the beast’s
attention was, Baumann claimed, grabbed and held.

And is there really a social requirement for this next idea?

“#F: Here we go round the dining table

Want to get away from a crashing bore at Christmas dinner?
Or escape from an unruly toddler who's flicking food at you?
In 2001, Paolo Rais came up with a solution: a dining table
whose chairs kept moving so that nobody spent more than
ten minutes sitting opposite anyone else.

It was while sitting at a wedding dinner that Rais, a civil
engineer from Lugano, Switzerland, realised that the tradi-
tional rectangular dining table meant he could only talk to a
few friends seated around him. ‘So I wondered how I could
help people talk to more of the people around a long table,’
he said.

His answer was an 18-seater, mains-powered rectanigular
table that cleverly concealed what might otherwise be an ugly
drive mechanism in a neat central pedestal. An electric motor
drove two hidden chains: one hauled the chairs around while
the other, beneath the wooden tabletop, pulled around

Mad inventions, mad ideas

wooden trays on which you placed your food or documents.
‘So your tray of stuff always stays in front of you,” said Rais.
The chairs’ connection to the drive chain was covered by a
foot platform, so there was no chance of getting your feeft
trapped in the mechanism. And at a steady speed of 9 CEI:ltl-
metres per minute, diners didn't really feel they were moving
at all, said Rais — and they could leave or join the table at any
time without problems.

Rais tested his table out in a restaurant and a hotel meeting
room - with mainly positive reactions. And he also had some
grander designs. ‘I've written to the British royal family,
because such a table would be a great way for the Queen to
meet all her guests at banquets,” he said. ‘But I have had no

reply.’

Nor, indeed, is there a pressing requirement for any of the follow-
ing, all of which are indicative of the desire of scientists to fulfil
social needs which we’'d suggest don’t even exist ...

¥ Trials of life

In 1990, parents looking for a toy to educate their children in
the facts of mammalian life needed look no further than the
“toy birthing apparatus with chugging-like detivery motion’
patented by Douglas Raymond. His toy dog contained a com-
plicated combination of pistons, springs, air-bleed orifices
and grommet seals. When a spring was wound up and
released, the pistons chugged backwards and forwards
forcing a collection of fetal dolls, fashioned as puppies, down
a tube and out through a spring-loaded valve at the animal’s
rear. Each delivery was accompanied by loud barking from
the dog and yelps from the newborn pups.

n
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4 Dogs of stun

In the 1990s, people were becoming so litigious that even
criminals were suing if they were bitten by a guard dog. In
1997, things had reached such a state, according to Harvey
Allen, William Buerke and Gary Erwin of Orange, California,
that guard dogs had to be muzzled. However, as they so suc-
cinctly pointed out, ‘criminal suspects are less likely to submit
to apprehension by a dog that is unable to bite’.

So the inventors proposed using the dog as a mobile stun
gun. Beneath the dog’s muzzle was a leather or plastic pod
containing a pair of metal electrodes. These were connected
to a battery-powered circuit that generated brief, high-voltage
pulses. When the dog’s handler pressed a button, sparks
jumped between the electrodes. The dog would prod the
alleged criminal and shock the victim into submission.

52 Off the leash

Keeping pets can be expensive and inconvenient. Back in the
1990s, Daniel Klees and Terri Shepherd of Illinois believed
they had the answer. They filed patents for a ‘novelty leash’
that let people pretend they had a pet.

The leash was a length of thick cord like an ordinary lead,
but with a core of strong wire so it kept its shape. The lead
contained batteries and a loudspeaker that was pre-
programmed to make a variety of animal sounds, such as a
dog barking or cat meowing. Owners could take walks by
holding the leash out in front of them like a metal detector.
The inventors told purchasers that they would need ‘a degree
of imagination’.

Mad inventions, mad ideas

“#: Safety brolly

An ideal present for the anxious is an umbrella that protects
them from fire. In 1991, Taiwanese inventors proposed such a
brolly: it would look like an ordinary umbrella, but would be
clad with ceramic insulation. So if the owner was caught in a
fire, the brolly would protect the head. If that failed, said the
inventors, the brolly could be used as a parachute ‘to help the
user escape from a high-rise building’.

¥ File nirvana

Do you feel uneasy when you delete files from your compu-
ter? Does it seem somehow wrong to consign all those once-
valued words to a state of nonexistence, simply by pressing a
button on your keyboard? In 1997, a Buddhist monk in Japan
set up a virtual temple on the internet to have memorial serv-
ices performed for obsolete software, failed business projects
and information that had been lost or deleted.

Shokyu Ishiko, the chief priest of the Daioh Temple in
Kyoto, dedicated his virtual Information Temple to Manjusti,
the Buddhist incarnation of wisdom. He also offered counsel-
ling on his website.

We reckon the Buddhist approach is more socially acceptable than
attacking your PC with your phone handset but we're not sure
it's as satisfying. And will the Daioh Temple be able to cope with
Vogon poetry?

13
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Poetry website goes from bad to verse

Vogons, fans of The Hitchhiker’s Guide to the Galaxy will recall,
wrote poetry so bad it could kill. In 2003, an experiment to
Create poems on the web looked set to automate the awful-
ness of Vogon verse.

David Rea of Greenwich, Connecticut, wrote a program
that allowed a poem to evolve, to see if people with diverse
tastes in poetry could work together to create attractive verse.
Rea’s program started off with 1000 ‘poems’, each comprising
four lines of five randomly chosen words. People visiting the
website chose between two randomly selected verses from
the population. The bad ones were killed off and the fittest —
those with the most positive votes ~ underwent further
evolution.

Each word within a verse was thought of as a poetic gene.
There were a possible 30,000 words, and as people voted,
some genomes proved more popular than others as they
formed semi-meaningful phrases. So the fittest verses were
‘mated’ to form new verses, and the offspring again put to the
public vote.

With more than 16,000 votes in, Rea believed poetic struc-
ture was emerging. But in evolutionary terms, the poems
were still a metaphor short of a mudskipper. When this story
first went to press in 2003, one poem read: “You with life
down the swords / How quieting tressed / Prince held by
posers / Could be honking fight trekking.’

F: Real ice

In their efforts to diversify into other technologies in the
1980s, Japanese steel company Nippon Kokan (NKK) came
up with ice that crackled. NKK scientists brought back ice
from the Antarctic for research but found that when used in
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alcoholic drinks, it crackled distinctively thanks to the release
of air bubbles, which had been trapped inside the ice for
thousands of years. NKK managed to improve on nature —
their ice, called Exice and based on the Antarctic original,
crackled even louder. A glass of whisky on the rocks at about
40 per cent alcohol could produce a 7o-decibel crackle every
second, while a cocktail with only 11 per cent alcohol gave
out 65 decibels every 2 seconds.

% Burnt offering

In 1986, French inventor Eugene Politzer believed that
shaving could, one day, be a matter of burning hair away,
rather than cutting it.

He filed patents around the world on a laser shaver. He
said that this would overcome the problem of 5 o’clock
shadow, where new growth starts showing through even
after a close conventional shave. According to Politzer’s
patent, the power for the laser would be generated by a fixed
supply connected to a hand-held unit, which contained a
small helium neon tube. This would beam laser light along
the inside of a protective grid mesh, similar to that used in a
conventional razor. Any hairs protruding through the mesh
would conduct heat down to their base and be burnt off. To
stop the mesh overheating and burning the owner, a small
motor and fan would circulate air through the mesh.

Presumably Politzer was already a big fan of Jan Louw ...

15
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“#F Cutting edge

In the mid-1980s, a South African designer, Jan Louw, devised
an attachment for a vacuum cleaner which let people cut their
own hair. The cutter looked like a hair dryer but was con-
nected to the hose of your vacuum cleaner. The air sucked in
through the open end of the ‘hair dryer’ nozzle would drive
a turbine which rotated one blade over another stationary
blade to mimic the action of scissors. The user would slide the
end of the nozzle over the scalp and hair would be sucked in
to be sliced by the blades. The shorter the nozzle length, the
shorter the haircut. Cut hair ended up in the bag of the
vacuum cleaner.

Meanuwhile, in a research institute far away from those trying to
rectify society’s most obvious ills, a whole different group of
inventors was working on ways to help us get about, safely or
otherwise.

*: The saucer at Platform 9 ...

Anyone spurred on by an interest in flying saucers to think of
building one for themselves could do little better than to turn
to British patent number 1,310,990. Filed in 1970, this
described an atomic-powered, saucer-shaped space vehicle.
But the patentee, none other than national railways operator
British Rail, didn’t pay the renewal fees so the patent lapsed,
meaning anyone would be allowed to construct the saucer
according to the specifications. These explained that power-
ful electromagnets deflected charged particles produced by a
thermonuclear fusion reaction to create lift and drive. Elec-
trodes in the pulsed field were bombarded by charged
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particles and generated electric power for the craft. British
Rail said the idea was less crazy than it sounded, insisting it
was invented by an experienced nuclear physicist.

24 On the hoof

In 1981, Philip Barnes of Cambridgeshire, UK, filed a patent
on what was literally a one-horsepower road vehicle. A small
minibus with seats for five passengers and a driver was
powered by a horse which walked along a conveyor belt in
the central aisle of the coach. The conveyor was an endless,
free-running loop with its axles connected to a gearbox and

alternator. The horse, tethered by a harness, would plod .

along the conveyor belt to propel the vehicle and charge its
battery, while the driver steered with a wheel.

The inventor claimed several advantages. The horse
would be walking on a clean, flat surface so could not damage
its hoofs. A thermometer under its collar would alert the
driver to any overheating of the ‘engine’. The horse would be
fuelled from a food box under its head and panels would
protect the passengers from stray kicks.

The vehicle would be started by prodding the horse with
a mop.

3 How to brake blinking fast

Many car accidents occur because of the relatively long time
drivers take to react when driving. Drivers view the road
ahead, pass the picture from the retina to the cortex and the
brain, then after a lag caused by fear or other psychological
reasons, the brain computes the action to be taken and sends
messages to the foot to apply the brakes. The total delay can
be as much as half a second. Back in the 1960s, Professor

17
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Vadovnik of Ljubljana University in Yugoslavia suggested
using other muscles closer to the brain to initiate braking
under emergency conditions. He elected to use the eyebrow
muscles, because these are small and can react in 0.1 seconds
if suitably trained. He mounted a pair of electrodes on a spec-
tacle frame - these were kept in contact with the eyebrows by
small springs. When drivers encountered an emergency situ-
ation, they were expected to blirik rapidly to send an electrical
signal to the car’s braking system. Professor Vadovnik
believed that practised blinkers would be able to cut braking
time by 0.3 seconds.

I'm not moving

In 1998, Samsung proposed a voice-controlled car with a dif-
ference. The dashboard used standard voice-recognition cir-
cuitry to respond to such phrases as ‘start engine’. But a
sample of the driver’s speech, when sober, was also stored.
When the driver spoke to the car, a comparator program
looked for any sign of a slur. If the verdict was ‘sober’, the
engine sprang into life. If ‘drunk’, a speech synthesiser
warned: ‘Please don’t drink and drive as you are putting your
life and property at risk.”

And, perhaps more importantly we reckon, the lives of pedestri-
ans and other road users, even if they were cleaning their teeth
with this ...

#: Warning smile

In 1967, from the research laboratories of American industry
there came a toothpaste which glowed in the dark and

Mad inventions, mad ideas

reflected the headlights of motor cars. It was the first tooth-
paste that could be advertised as making a definite contribu-
tion to road safety — so long as those who used it remembered
to walk facing the traffic and to keep grinning.

2 Bulk transport

In 1994, a design firm called Teague, in Redmond, Washing-
ton, proposed carrying tourist-class air passengers in cylin-
drical pods. The pods would be loaded and unloaded from
‘high-capacity’ planes with the passengers inside. They
would include self-contained entertainment systems, plus an
‘adjustable form-fitting cushion’. A life-support system
would provide air to the enclosed passenger.

Down the years a few ideas seem to have gone up in smoke, and
not just figuratively.

4 Smoker's cough

In 1992, Wan Chung of Taiwan filed a patent application for
an ashtray designed to turn against smokers. It had a slot at
the side for a box of matches, and when a smoker picked up
the box, the ashtray would make a coughing sound and warn
against smoking.

19
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In 1986, Danish inventor Kaj Jensen believed that his self-
extinguishing cigarette was a world-beating idea. He pat-
ented it in no fewer than 37 countries.

Discarded smouldering cigarettes are both unpleasant
and dangerous, claimed Jensen. So his cigarette had a small
ampoule of water buried inside it, just ahead of the filter tip.
The ampoule was made from polythene and had a weakened
thinner wall facing the burning end of the cigarette. As soon
as the glow reached the ampoule, it melted, releasing the
water and extinguishing the cigarette.

The ampoule could be placed further down the cigarette,

making it impossible to smoke the last part of it and therefore,
it was hoped at the time, making smoking safer.

And imagine having to shovel coal every time you wanted fo
watch TV.

- Coal-fired television set makes its
debut

In 1896, powdered coal was burnt in an electrolytic cell to
generate electricity. Unfortunately, the efficiency was dis-
mally low, about 1 per cent. But in 1965 the idea was given a
new twist by scientists at the Westinghouse Research Labora-
tories in Pittsburgh, who developed a television set working
from a fuel cell which consumed powdered coal. The experi-
ments were aimed at developing a large-scale coal-burning
fuel system.

B
s

+
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Of course, in these carbon footprint-conscious times, coal is a bit
of a no-no. But is it any less antisocial than tenderising your
T-bone by blowing it up?

Beef a la dynamite

A new way of tenderising meat devised in the year 2000 had
just one snag ~ it involved a hefty explosion.

Most people tenderise meat with a culinary hammer,
bashing it repeatedly to break down muscle fibres. Or you
can add meat-tenderising powder, which contains an enzyme
that digests muscle fibre and connective tissue. But how do
you tenderise meat on an industrial scale?

Researchers at the US Agricultural Research Service in
Beltsville, Maryland, thought they had an answer. They had
been blasting meat with water at explosive pressures. And
they found their process also killed food-poisoning bacteria,
such as E. coli, in the meat. ‘We think it is probably rupturing
the bacterial cell walls,” said lead scientist Morse Solomon.

The process worked by sending a shock wave through the
meat to bust the tough, chewy fibres. To create the shock
wave, researchers placed a slab of meat on top of a steel plate
at the bottom of a water-filled plastic garbage can. Then they
detonated an explosive - equivalent to about a quarter of a
stick of dynamite — inside the can. The water transmitted the
shock wave through the meat, but the unfortunate garbage
can was blown to smithereens.

Solomon said the shock waves penetrated the entire cut of
meat, so bugs deep inside it were killed, achieving a
thousand-fold reduction in bacteria levels during tests. The
process worked best on small, garbage can-sized batches. A
larger tank didn’t work as well, and the meat had to be pack-
aged in robust containers so it wasn’t destroyed.
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Randy Huffman of the American Meat Institute in Arling-
ton, Virginia, welcomed the idea but said: ‘The real challenge
will be getting this implemented in a real-world solution.”

The culinary thread continues with a diet of sediment.

32 Edible mud

In 1957, it was thought that mud dredged up from the bottom
of Lake Victoria, 20 metres down, might be turned into food
for pigs and chickens, according to the director of the East
African Fisheries Research Organisation (EAFRO), Mr R.S. A.
Beauchamp.

After studying the composition of the fauna and flora that
are found in Lake Victoria, Beauchamp’s colleagues discov-
ered that there was not as much plankton as they had expected
in the water, because of a shortage of sulphur. In lakes in tem-
perate climates, millions of dead plankton, weeds and water
animals fall to the bottom every year and when they decom-
pose they return to the water the elements they took from it
to grow.

But the mud found on the bed of Lake Victoria was very
slow to decompose because of lack of oxygen. This meant that
at the bottom of the lake, locked up in layers of mud which
ran to tens of metres deep, was the accumulated richness of
thousands of years’ deposits. The water lying above was
infertile for lack of nutrients.

EAFRO suggested that swamps could be filled up with
the rich lake mud to make good land for market gardens, but
Beauchamp also believed that, dried and powdered, the mud
could become nutritious food for pigs and poultry because it
contained numerous valuable minerals and also considerable
amounts of protein.
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The dried mud was, apparently, not unpleasant to eat -
Beauchamp tried it himself and offered it to both his friends
and family in order to prove his point.

While Mr Beauchamp displayed excellent scientific insight, his
social skills left a little to be desired. And ironically, at the same
time as he was attempting to unearth dead matter, an inventor in
Winnipeg was doing the opposite.

“Funerals without fuss

Back in the 1950s, a gentleman in Winnipeg devised a method
of shrinking an adult human corpse to the size of a baby. He
claimed that this would be an excellent way to dispose of
dead bodies because it would be possible for the shrunken
corpses to be slid into underground tubes and buried without
any of the fuss that goes with conventional burial and without
taking up too much space.

His shrinking process depended on the application of
high pressure to the corpse. This, he said, had the effect of
squeezing all the fluids out of the body. The resultant mass of
flesh could then be compressed to any desired shape inside a
mould, similar to those used for moulding polythene.

All this was, of course, highly ingenious but it was uncer-
tain why the inventor thought that his proposed form of
burial was in any way better than the prevailing and very
popular method of cremation. It might have been that he
thought the new method would appeal to those who were
worried by the high cost of buying plots in cemeteries and
who did not wish their dead body to be incinerated.

It may also have appealed to those whose beliefs sug-
gested that at some point in the future they could expect to be
physically reincarnated. Whatever the benefits, however, it
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appeared that the inventor struggled to find a volunteer for
his process.

It seems that the people of Winnipeg had a penchant for wild ideas

in the 1950s. Another inventor in the city was also struggling to
make headway with his invention. It consisted of a gigantic cake
of soap 15 feet long and 3 feet wide. His idea was that you wet
yourself with water before sitting on the soap and sliding up and
down to wash yourself. As much fun as licking a lolly that looks
like Madonna? Surely not?

2 How to mould an X-rated lolly

In 1992 a new wave of ‘adult’ ice lollies promised to liven up
summer thanks to a new way of moulding detailed shapes. It
was hoped that jet-stream extrusion moulding could provide
British lolly lickers with risqué lines including lifelike images
of Madonna and other sex symbols.

Sean McKee, a researcher at the University of Strath-
clyde, said the technique could pave the way for companies
to increase the size of the £150 million water ice lolly market
by targeting adults. ‘Just imagine Madonna or Marilyn
Monroe on a stick,” he said. ‘We could get at least half the
adult population wanting to lick ice lollies.” Spaniards had
already taken to licking Hot Lips, a red lolly shaped like a
large pair of lips.

Since Snofrut, the first mass-market ice lolly, went on sale
in 1922, lolly companies had struggled to improve their
moulding techniques and had only been able to make blurred
shapes. Production lines poured flavoured water into crude
rubber moulds which were frozen and turned inside out to
release the lolly.
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Jet-stream extrusion moulding squirted a slush of almost-
frozen water ice into a hard mould at high speed. How the
lolly came out of the mould was a trade secret. But Birds Eye
Wall’s, a division of Unilever, put the world'’s first extrusion-
moulded lolly on sale in the UK in 1992 with Boomy, a sort of
fruit kebab that was distinctly unsexy.

McKee said one of the biggest production problems for
extruded lollies was structural weaknesses caused by air
bubbles trapped in the mould. ‘If the character’s nose is
missing, there will be no repeat sale,” he said.

Clarke Foods, which makes Lyons Maid lollies, was
dubious about the value of the adult market. David Brown, a
marketing director, thought that lollipops were a family
product. ‘What sort of adult audience you would attract I'm
not quite sure,” he said. ‘We would not want to do anything
that was too risqué.’

We second that, after questioning when the lolly likenesses of
Brad Pitt and David Beckham were going to be produced for those
who prefer licking males. Still, it seems novelty items have no
boundaries ...

¥ Mozart's bra

The bicentenary of Mozart's death in 1991 was celebrated by
Japanese electronic wizardry. A lingerie firm in Tokyo made a
musical bra containing a microcircuit in the clasp and a small
loudspeaker which fitted into the wearer’s armpit. Hooking
the bra up switched its audio system on, and it played a
20-second blast of Mozart. This was part of a miniature son et
lumiere display, because the bra also featured tiny flashing
lights that winked during the music.
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Presumably you wouldn’t want to be wearing the bra when
trying out the following.

#F Vital statistic

In 1981, two inventors in the US, Jack Grossman of California
and Leonard Roudner of Chicago, claimed to have perfected
a scientific system for measuring the size of female breasts
with great accuracy. They were so proud of their results that
they patented them.

It seems that, in the past, this vital statistic had usually
been estimated by eye. The only scientific approach had been
to immerse the breast in a container of water and to measure
the volume of liquid displaced. According to the inventors,
this was inaccurate because breasts tend to float.

The solution was a circular sheet of transparent flexible
plastic with a single radial cut and a series of radial calibra-
tions. The circular sheet was folded into a cone and placed
over the breast. The cone was then tightened until there was
all-round contact. The calibrations gave an instant readout of
the breast’s volume in millimetres.

Incidentally, breasts leave unique patterns on surfaces in much
the same way as fingerprints. Even more surprisingly, it seems
that jeans do too.

- In their jeans

In 1998, the FBI found an ingenious way to catch crooks — by
looking at their jeans.
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Scientists from the bureau reported that every pair of blue
jeans has a unique wear pattern. The FBI actually used this
‘bar code’ to place a suspect at the scene of a crime.

Richard Vorder Bruegge, a forensic scientist at the FBI
laboratory in Washington DC, and his colleagues developed
the technique while helping to identify suspects who were
robbing banks and setting off bombs in Spokane, Washing-
ton. In April 1996, one of the gang was caught on film. He was
wearing a mask, but part of his trousers was visible.

When the photograph was enlarged, Vorder Bruegge
noticed light and dark lines running across the seam of the
man’s jeans. His team found that the pattern originated from
slight imperfections introduced when the trousers were
made. Workers sew the seams by pushing the fabric through
a machine, and the irregularity of that motion stretches and
bunches the fabric. The dyed layer of cotton in the raised
portion is worn away, creating white bands.

The patches are more striking on jeans than other types of
trousers because they are often allowed to become extremely
worn. ‘People just keep wearing them,” said Vorder Bruegge.

The FBI analysed the jeans of suspects in the Spokane
case. One pair had a pattern with over two dozen features
that matched the jeans photographed by Vorder Bruegge’s
team. At the trial, the defence called in a used jeans exporter
as an expert witness who claimed the patterns were common
to all jeans. He showed the court 34 similar pairs, but in each
case the FBI could distinguish them from the accused’s. The

- suspect was convicted.

Some ideas, on the face of it, seem to make compleie sense. It's
only when the practicality of putting them into action rears its
contrary head that you see them in a different light.
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% Round the bend

Back in 1965, a circular runway for airports was being consid-
ered by the US Navy. It was thought to have some potential
advantages even if it would be more expensive than normal
runways. One advantage was that it would save one-third of
the space occupied by a conventional airport.

The idea was to match the circumference of the runway to
the landing speeds of aircraft - for a large jet, a circumference
of about 60,000 feet would be needed, allowing it to turn
without toppling over. One more benefit was that if cross-
winds were favourable, six aircraft could land simultane-
ously at different, equally spaced points on the runway.

A tube train that splits down the

middle

Underground railways are the fastest way of transporting
large numbers of passengers around cities and, in 1969,
French engineers proposed a way of making the Metro even
faster. The plan was for an underground train to run continu-
ously, serviced by ‘ferry’ coaches from the stations to take
passengers on and off.

The “AT 2000" looked like an ordinary underground train
split lengthwise down the middle. The left-hand section
would be fitted with seats in the normal way, and would
never stop at stations. The right-hand side would have no
seating. Instead it would act as a loading and unloading plat-
form and stop at every station.

The two sections would travel together like a railway
coach with a corridor. Between stations, doors joining the two
sections would open for a short period to let passengers move
from one section to the other. Passengers wishing to get off at
the next station would move into the ‘corridor’ section. Those
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who had just got on would take their seats in the non-stop
section. As the vehicle approached the station, the “corridor’
section would separate and halt for the unloading and
loading of passengers. The other section would continue and
link up with another ‘corridor’ section already loaded with
passengers.

¥ Artificial tornado plan to generate

electricity

Most of us know that tornadoes are unpredictable, uncontrol-
lable and dangerous. But a Canadian engineer believed they
could be the future of electricity generation. He wanted to
make electricity from artificial tornadoes.

In 2008, Louis Michaud, a retired petroleum engineer in
Sarnia, Ontario, planned to use the waste heat from conven-
tional power plants to create an ‘atmospheric vortex engine’
— a small, controlled tornado that would drive turbines and
generate electricity. ‘I'm confident that we could control these
things,” he said. Michaud also thought solar-powered torna-
does generated using the sun’s heat could work.

His design was a circular wall 200 metres across and 100
metres high without a roof. Air carrying the waste heat would
be blown in from vents on the sides, spinning around the
walls into a vortex that becomes just like a real tornado. Once
started, the vortex would draw in more hot air from vents in
the wall, pulling it past turbines and generating electricity.

Michaud calculated that a vortex engine of this size would
create a tornado about 50 metres in diameter and generate
between 50 and 500 MW of electricity. He patented the idea in
1975 and has continued to work on it ever since.

Is it such a crazy idea? If only Michaud had befriended Professor
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Dessens, he might have been richer, faster. He’d also have a carbon

footprint to rival Detroit's. However, the idea of creating poten-
tially disastrous major weather phenomena was so like the script
of a dodgy 1950s sci-fi B movie that we decided to name the book
after this next concept.

~#: Cloud-making experiment reaps a

whirlwind

In the early 1960s, a French scientist, J. Dessens of the
Observatoire du Puy de Dome, Clermont University, acci-
dently discovered a way to make tornadoes artificially —~ and
therefore a means of studying the conditions under which
they arose.

On a plateau in the south of France the observatory built
an apparatus which was originally intended for making arti-
ficial cumulus clouds. It was called the Meteotron and con-
sisted of an array of 100 burners spaced over an area rather
larger than a football field. Fuel was pumped into them and,
together, they consumed about a ton of oil a minute, produc-
ing the very considerable power of some 700,000 kilowatts. In
operation the device produced a thick column of black smoke
that permitted observations of the resulting upward air
currents.

During one experiment there appeared, besides the main
mass of smoke, what seemed to be a black tube of whirling
smoke. This tornado, about 30 or 40 feet across and up to 700
feet high, seemed to form about six minutes after the burners
had been lit and subsequently moved away from the appara-
tus at the speed of the prevailing wind.

Later, the research team attempted to reproduce the
tornado conditions with only half the burners operating, but
under very unstable atmospheric conditions. After about a
quarter of an hour’s heating, they started a strong whirlwind
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in the centre of the apparatus about 130 feet across, with a
bright tube a yard in diameter at its centre. It was so powerful
that some of the burners were extinguished.

This is real mad boffin stuff of the kind you thought existed only
in movies. Completely bonkers, just like the one that follows.

# Human cannonballs

The old circus trick of firing a person from a cannon was
being considered by the US Defence Advanced Research
Projects Agency (DARPA) in 2006 as a way to get special
forces, police officers and firefighters on to the roofs of tall
buildings in a hurry.

A ramp with side rails would be placed on the ground
near the target building at an angle of about 8o degrees. A
(very brave) person would then sit in a chair, like a pilot’s
ejector seat, attached to the ramp. Compressed air from a cyl-
inder underneath would be rapidly released to shoot the
chair up the ramp’s guide rails. At the top the chair would
come to an instant halt, leaving the person to fly up and over
the edge of the roof, to land (one hopes) safely on top of the
building.

Of course, the trick would be to get the trajectory just
right. But the DARPA patent suggested a computer could
automatically devise the correct angle and speed of ascent. It
also claimed that a 4-metre-tall launcher could put a man on
the top of a 5-storey building in less than 2 seconds. Most of
us would probably prefer the stairs.

As a visitor to www.newscentist.com later said, ‘Aim really is
important here’. Of course DARPA thrives on adversity of the
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kind thrown up on a plate by the ideology of the Cold War. That's
right — if it wasn’t boffins, it was Dr Strangelove. Mutually
Assured Destruction provided plenty of opportunities Sfor mad
research, as does the whole field of weaponry and espionage
generally.

“F The shouting bomb

Back in 1957, the Americans armed themselves with a shout-
ing bomb which could address large crowds as it dropped to
the ground on a parachute. According to its designers, mili-
tary tactics at the time required a means of communicating
propaganda or instructions to groups of soldiers or civilians.

The bomb was said to be about g feet long and could be
dropped from 60,000 feet. As it fell, it sprouted parachutes. At
4000 feet a tape recorder was automatically switched on and
the bomb proceeded to deliver a 3-minute lecture. Trials
showed that the bomb could be heard over an area greater
than half a square mile.

>US military creates indestructible

sandwich

First came the atom bomb, the stealth bomber and the air-
borne laser. Then in 2002 came one of the US military’s most
fearsome weapons: the indestructible sandwich.

Capable of surviving airdrops, rough handling and
extreme climates, and just about anything except a GI's jaws,
the pocket sandwich was designed to stay ‘fresh’ for up to
three years at 26 °C (about the temperature of a warm sum-
mer’s day), or for six months at 38 °C (just over body
temperature).
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For years the US army had wanted to supplement its
standard battlefield rations, called ‘Meal, Ready-to-Eat’
(MRE), with something that could be eaten on the move.
Although MREs already contained ingredients that could be
made into sandwiches, these had to be pasteurised and stored
in separate pouches, and the soldiers needed to make the
sandwiches themselves.

‘The water activities of the different sandwich compo-
nents need to complement each other,” explained Michelle
Richardson, project officer at the US Army Soldier Systems
Center in Natick, Massachusetts. ‘If the water activity of the
meat is too high you might get soggy bread.’

To tackle the problem, researchers at Natick used fillings
such as pepperoni and chicken, to which they added sub-
stances called humectants, which stop water leaking out. The
humectants not only prevented water from the fillings
soaking into the bread, but also limited the amount of mois-
ture available for bacterial growth. The sandwiches were then
sealed, without pasteurisation, in laminated plastic pouches
that also included sachets of oxygen-scavenging chemicals. A
lack of oxygen helped prevent the growth of yeast, mould

and bacteria.

Soldiers who tried the pepperoni and barbecue-chicken
pocket sandwiches found them ‘acceptable’.

5 The mother of all firework displays

In 1998, Dave Caulkins hoped the millennium celebrations
would go with a real bang, if he got his way.

Caulkins, a computer network manager based in Los
Altos, California, devised a plan to use obsolete Inter-
Continental Ballistic Missiles (ICBMs) to launch artificial
meteors. They would create stunning pyrotechnic displays
up to 20 kilometres across, he said.
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Caulkins outlined his plans to provide a spectacular
swansong for missiles like the US Minuteman or Russian
55-18 in the Journal of Pyrotechnics. It would make more sense
to use these Cold War relics for entertainment rather than
break them up for scrap, he argued.

As the missiles returned to Earth, they would release their
cargo of thousands of artificial meteors, each weighing
between 10 and 100 grams. The meteors would burn up in the
atmosphere, with different colours depending on the chemi-
cals with which they had been doped - sodium for yellow,
strontium for red, and so on. Those in the first wave would
create sonic booms. The noise would alert spectators to the
display. ‘It all happens pretty damn fast,” said Caulkins.
However, he admitted that he hadn’t worked out a solution
to what was likely to be the most serious objection to his pro-
posal: the fear that his pyrotechnic millennium party could be
used as a cover for a real pre-emptive nuclear strike.

Some people even tried to ensure God really was on their side ...

¥ And the voice said ...

An apocryphal tale perhaps, but one of our reporters might
have heard the Voice of God. Apparently, researchers working
with high-power laser weapons in 1999 created balls of
plasma above the New Mexico desert which, when pushed
around by the laser beams, created pressure waves that
sounded like voices. The US military allegedly named the
project the Voice of God and set about developing its use as a
psychological weapon of war. It seems that they hoped to
place the plasma balls in the sky high above the enemy and
then speak to them ~ telling them, among other things, that
their war was unjust or they should return home to slaughter
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their first-born. The military denied the experiments (as, of
course, it would) and scientists were sceptical about whether
such a phenomenon was possible. So apocryphal it remains ...

¥ Cold War technology on a plate

Hot, crunchy pizza delivered to your door? More often than
not, what turns up is a tepid slab of dough, topped with cold
congealed cheese. But for those pizza-lovers who are too lazy
to budge from the sofa, there was a brief glimmer of hope in
1994, thanks to high-tech military engineering. Claude Hayes,
a defence contractor in San Diego, converted a device built for
the “Star Wars” Cold War defence programme into a tray that
kept pizzas piping hot for more than an hour.

The technology was originally used in the US govern-
ment’s Star Wars project as a lining for satellites that would
defend them from laser attack. The material was a mesh of
graphite fibres impregnated with a substance which, whgn
hit by a laser, reacted chemically, absorbing massive amounts
of energy and protecting the craft from damage.

‘Things were going well,” Hayes recalled. ‘But then the
Russians got friendly.” As funding fizzled out, Hayes realised
that the same principles that kept military hardware cool
could also keep pizza hot. The material he invented was used
as a tray which absorbed heat as the pizza cooked on it. It
would then slowly release the heat when removed from the
oven and could keep pizzas hot for more than an hour.

The US Star Wars project, which was intended to destroy enemy
missiles from space while still in flight, seems to have spawned
more than its fair share of offspring.
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¥ Icy asteroids could power reactors in

space

Wacky ideas are commonplace among space scientists, but in
1993 officials at the US Department of Energy came up with a
scheme to top them all. Searching for new ways to justify the
department’s moribund programme to develop a nuclear
reactor for use in space, they proposed capturing nearby
asteroids and comets and towing them into Earth orbit.

According to an internal memo from the energy depart-
ment, nuclear-powered processing plants in space would
extract water from the asteroids. The water could be used to
sustain humans in space and as a propellant for nuclear
rockets, it said.

‘Electric energy beamed to Earth from space would
provide nearly pure electricity without global warming, acid
rain, strip mining or the hazards of fission products anywhere
near Earth, three dozen years in the future,” the memo argued.
There are believed to be thousands of asteroids relatively
close to Earth, with water ice making up a large chunk of
each. Some asteroids may be dormant comets, which would
contain an even greater proportion of water.

But had the idea gained ground, those running the pro-
gramme might have had a tough time convincing the public
that the project would not endanger humans on Earth. ‘There
would be the twin bugaboos of nuclear power and comets,’
said John Pike of the Federation of American Scientists. “You
would have to be able to convince people that the comet
wouldn’t come crashing into Kansas. Since the beginning of
history, comets have been portents of disaster.”

Presumably, by the time we are able to pull asteroids into Earth
orbit, we'll have computers that can do all the difficult calcula-
tions for us while reassuring us that nothing can go wrong.
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However, at the moment, we are still working on numerous incar-
nations of artificial intelligence ...

3 Forgive me computer, for | have sinned

Feeling a stab of after-hours guilt? If so, Greg Garvey’s Auto-
matic Confession Machine designed in 1993 might have been
perfect for you. Just imagine stepping up to the sleek, black
booth with its neon cross and winking Christ, kneeling on the
red velvet stool, pressing the ‘amen’ button, and electroni-
cally divesting yourself of your sins.

Garvey, an artist at Concordia University in Montreal,
who was brought up as a Catholic, programmed a computer
to guide users through a formal confession, strictly according
to church doctrine, he claimed. After the customary ‘Bless me
Father, for | have sinned’, the programme instructed the user
to tap in the number of days since last confession, the number
of venial versus mortal sins (selected from a list of the seven
deadly sins and the ten commandments) and then further
details of each sin.

The confessor responded to the computer’s questions by
pressing buttons such as ‘days’ ‘weeks’, ‘yes’, ‘no’, ‘venial’
and ‘mortal’. Once the sinful tally was recorded, the machine
calculated penance and delivered a print-out for the penitent
on a handy, wallet-sized slip of paper.

‘My purpose is not to make fun of a particular sacrament
or religion,” said Garvey. But while he admitted it was a
somewhat tongue-in-cheek undertaking, he was quick to
point out its possible advantages over the real thing. If we
mass-produce these we can guarantee uniform application of
the doctrine, we can automatically download the latest papal
bull - and add any update necessary,” he said. ‘We can have
paid-for-confession - take MasterCard, Visa, American
Express. And, of course, there’s the added confidentiality.”
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Garvey pointed out that his confessional was not the first
marriage of high technology to religious rite. American tele-
vangelist Robert Tilton claimed to heal watchers who placed
their hand on the television screen over his hand. And Jews
had been faxing God for some time, in the form of prayers
that were received in Jerusalem and then slipped into the
cracks of the Wailing Wall.

But, said Garvey, the automatic confessional could not
possibly replace a priest, because the software had not yet
been ordained.

“#F:Trial by laptop

Imagine the scene: there’s been a minor car crunch on a city
street in Brazil, and the two drivers are arguing angrily over

who’s to blame and who should pay for the damage. Sud-

denly, a van screeches to a halt and out pop a judge, a court
clerk and a very special laptop computer. Instant justice has
arrived, cyber-style.

This is no fantasy. In the year 2000, a laptop was invented
which ran an artificial intelligence program called the Elec-
tronic Judge, and its job was to help the human judge on the
team swiftly and methodically dispense justice according to
witness reports and forensic evidence at the scene of an inci-
dent. It could issue on-the-spot fines, order damages to be
paid and even recommend jail sentences.

The software was tested by three judges in the state of
Espirito Santo. It formed part of a scheme called Justice-on-
Wheels, which was designed to speed up Brazil’s overloaded
legal system by dealing immediately with straightforward
cases. The idea was not to replace judges but to make them
more efficient, said Pedro Valls Feu Rosa, a judge in the state’s
Supreme Court of Appeals.
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The E-Judge program presented the judge with multiple-
choice questions, such as ‘Did the driver stop at the red light?’
or ‘Had the driver been drinking alcohol above the acceptable
limit of the law?’ These are the sorts of questions that human
judges are normally expected to answer, based on evidence
from the scene, explained Feu Rosa, and they only need yes
or no answers. ‘If we are concerned with nothing more than
pure logic, then why not give the task to a computer?

Most people were happy to have the matter sorted out on
the spot, he said. The program gave more than a mere judg-
ment: it also printed out its reasoning. If the human judge
disagreed with the decision it could simply be overruled, said
Feu Rosa. He admitted, however, that some people who had
been judged by the program didn’t realise that they’d been
tried by software.

But, of course, whatever mind-boggling inventions and whatever
great ideas scientists and researchers may come up with, they
always have to be aware of the health and safety implications.
Sometimes, it seems, scientists — as well as the public — need to be
protected from themselves.

“#F Read this first

In 1996, reader John Isles wrote to tell us about information
supplied with his Kenner Toy Company’s ‘Batman Returns’
costume. ‘Caution,’ it announced. ‘Cape does not enable usér
to fly.’
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2 Mad research

There’s nowt so queer as folk, runs the old Yorkshire saying.
Well, the author is a Yorkshireman who used to agree with
this axiom. And then he discovered scientists. If Yorkshire-
men are a breed apart, in the way that Queenslanders, Texans
and Bavarians all boast their superiority (to the irritation of
their compatriots), they’ll all be sad to learn that they are
easily displaced by scientists at the top of the smugness
ledger. Indeed, you'll see from this chapter that scientists are
the black sheep among the infrequently spotted Leicester
Longwools living on the organic rare breed farm’s top pasture
— very haughty, very headstrong (and sometimes wet and
bedraggled). However much barbed wire you put around the
fence, however deep the cattle grid, however secure the
padlock on the only gate, come springtime you'll find the
whole flock has chewed its way through the hedgerow,
trotted down to the bottom field and got giddy by drinking
undiluted sheep dip.

Working on the principle that you have to try everything
once, the researchers here are all prepared to put their bodies
on the line (more than metaphorically in some cases) in order
to prove something. Or to fail to prove something, which is
much the same thing. This means you’'ll encounter Jorge Mira
Pérez and Jose Vifia, who've gone to the trouble of calculating
the temperatures of both heaven and hell; Konstantine
Raudive, who probably failed to contact the dead, although
he might deny it; and Troy Hurtubise, who really did put his
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body on the line when he donned a bear suit and went off to
cavort with grizzlies.

Sadly, there are a few areas of ‘research’ reported by New
Scientist over the years that we were unable to include. In an
article on the effects that alcohol can have on human behav-
iour we recounted the story of the Polish farmer Krystof
Azninski, who proved himself to be especially dim. Azninski
had been drinking with friends, after which it was suggested
they ‘strip naked and play some “men’s games”’. Initially
they hit each other over the head with frozen swedes, but
then one man seized a chain saw and cut off the end of his
foot. Not to be outdone, Azninski grabbed the saw and crying
“Watch this then,” swung at his own head and chopped it off.
‘It's funny,” said one companion, ‘because when he was
young he put on his sister’s underwear. But he died like a
man.’

We’'ve since been told the story may be of doubtful
authenticity. If it is, it was too good to avoid telling again. If it
isn’t, we apologise to Mr Azninski’s family for reawakening
their distress, but we are sure they’ll agree that he deserves a
mention in any scientific discussion of irrationality and is
worth his place in the introduction to this chapter, if — sadly
- not the chapter itself. Had Mr Azninski been a scientist con-
ducting research it would have earned him a spot in these
annals. But it seems that not even scientists would go to such
lengths to prove alcohol gets you really, really drunk. So the
Polish farmers merely warrant a footnote in our exploration
of the outer reaches of scientific endeavour.
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There’s only one place to start when it comes to quality research.
We're starting at the top, with God and the afterlife ...

%3 Too damned hot

In 1998, Biblical scholars breathed a sigh of relief when two
physicists and a bishop decided that the furnaces of hell are
indeed hotter than heaven.

In 1972, science waded into the domain of theology with
an anonymous article in Applied Optics stating that heaven
must be hotter than hell. The paper noted that Revelation 21:8
describes a lake in hell ‘which burneth with fire and brim-
stone’. For there to be such a lake, hell’s temperature must be
below the boiling point of sulphur, just under 718 kelvin at
atmospheric pressure.

Meanwhile, Isaiah 30:26 describes the lighting in heaven,
where “the light of the Moon shall be as the light of the Sun,
and the light of the Sun shall be sevenfold, as the light of
seven days’. Using Stefan’s law, which states that the tem-
perature of an object in thermal equilibrium is related to the
fourth root of the amount of light it receives, the paper’s
authors calculated heaven’s temperature to be a sweltering
798 kelvin. '

However, in a letter published in the magazine Physics
Today, Jorge Mira Pérez and Jose Vifia, physicists at the Uni-
versity of Santiago de Compostela in Spain, said that the
Applied Optics authors misinterpreted the Isaiah passage,
wrongly multiplying 7 by 7 to make the illumination in
heaven 49 times as bright as that experienced by us on Earth.

After Bishop Eugenio Ramiro Pose of Madrid confirmed
that only a single factor of 7 was intended, Pérez and Vifia
recalculated heaven’s temperature as 504.5 kelvin — blister-
ingly hot, but probably cooler than hell. ‘A lot of colleagues,
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joking with me, have said that they prefer to stay on Earth,’
said Pérez.

F In the realm of intangibles

Poking through scientific archives can be an enlightening
process. In the early 20th century, Duncan MacDougall, an
American physician, positioned a patient dying from tuber-
culosis, bed and all, on an enormous beam balance, and
waited with scientific curiosity for the end. After several
hours, the patient died and ‘the beam dropped with an
audible stroke hitting the lower limiting bar and remaining
there with no rebound. The loss was ascertained to be three-
fourths of an ounce.” Therefore, it seems, a departing soul
weighs as much as a slice of bread.

Of course, there’s great debate as to whether a deity exists or
otherwise, but as scientists we are on firm ground when we tackle
more tangible issues like little green men. As this piece which
appeared in New Scientist in 1991 shows, we even know what
they’ll look like. And it won't be Vulcan.

¥ How to design an alien

What are the rules of thumb that life forms anywhere in the
galaxy would have to follow? The famous geneticist Conrad
Waddington believed that any higher life form would have to
look like ... Conrad Waddington. But most people see evolu-
tion as a contingent process — in other words, if evolution on
Earth was run through again, land vertebrates - and that
includes us — would be unlikely to reappear. And if they did
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we’d look very different. Of course, this applies to other
planets too.

So, if we can’t have humans on other planets, what can we
have? There are patterns of general problems, and common
solutions, that apply to life anywhere in the universe. We
know this because different species on Earth invent identical
solutions separately. Birds, bats, insects and some fish all fly.
And plants and some bacteria photosynthesise. These univer-
sal solutions will be found on pretty well all other planets
with life — including intelligence. So life will be formed of
universal solutions — such as the elephant’s huge legs to
support great bulk in gravity — and local or parochial ones —
such as its trunk, which developed from a need, on Earth, to
pick up food from its feeding spots. Its food on another planet
might not have required trunk-to-mouth delivery.

The difficulty, therefore, is in recognising universal solu-
tions — which aliens will possess — and parochial ones — which
they will not. Parochials normally happen only once — the
trunk — universals more times — flying. Joints seem universal;
the number of digits on a limb is not. Eyes, yes, external ears,
probably not. And the list is very diverse ... our strange
excitement in sexual guilt pleasures is almost certainly paro-
chial, so alien pornography seems unlikely.

This means the standard clichés of science fiction would not
hold up. Star Trek’s Mr Spock, whose anthropomorphic appear-
ance and evolutionary convergence is so close to humans that
he can interbreed with us when we cannot even breed with
species on our own planet, is, sadly, illogical. And we should
disbelieve all the flying saucer stories that have little green
men, not because they are little and green, but because they are
men. Little green splots are so much more believable.

To be fair, little green splots are serious science. Communicating
with the dead, however, requires taking a step towards the cliff
edge of crumbling rationality ...
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% Night of the living-impaired

In 1998, the trade magazine Computer Technology ran an illu-
minating article by Michael Doherty about the technology of
communicating with the dead.

The piece was full of fascinating information about what
the author called ‘necrophony’. Did you know, for example,
that Thomas Edison attempted to construct a ‘spirit commu-
nicator” in the 1920s? He didn’t get very far but, undaunted,
continued the work long after his death, communicating his
progress through a medium called Sigrum Seuterman in
1967.

Since Edison’s pioneering efforts, methods of communi-
cation with what we are obliged to call ‘the living-impaired’
have come on apace. Tape recorders, in particular, proved to
be immensely useful in recording otherwise inaudible spirit
voices. The late Konstantine Raudive, a leader in this field,
compiled a collection of 72,000 tapes of spirit recordings
while he was still with us. After his death, like Edison, he
continued his work from ‘the other side’ and was himself
recorded by his followers.

Modified telephones also played a part in necrophony.
Several inventors came up with devices that enabled people
to phone deceased relatives and friends. Notable among
these was the ‘spiricom’, which Doherty described as ‘a
complex 29-megahertz communications system that estab-
lished “quality” two-way conversations for the first time’.
Unfortunately, a slight hitch with the spiricom emerged after
the death of one of its inventors, William O'Neil, who related
throﬁgh the device that experiments on his side were infuriat-
ingly being conducted at 68 megahertz.

The next step was obvious, and back in 1998 people were
already working on it. It was hoped that we would be able to
download software that would enable us to communicate
with the dead through our computers. If Doherty was to be
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believed, at the time of writing several companies in the US
were on the brink of releasing such software.

We foresaw problems when this article was published,
though. How many dead people were computer literate? And
would computers on the other side have been IBM-
compatible, or would the living impaired prefer Apple Macs?

Rational or not, one of New Scientist’s correspondents had his
interest piqued ...

“Rolling out Hades

We are disappointed that you see fit to make light of our latest

research on communication between the living and the living

impaired. At this very moment we are rolling out Hades

Explorer 4.0, heralding an unparalleled increase in the volume

of living-dead communications. You will be communicating
with us soon, one way or the other.

Thomas Edison

Necrophony Inc.

Hades

(17 January 1998)

Is there really an afterlife? And if you are an egghead in this
reality will you continue to be one after you've passed into that
great lab in the sky? We hope so. But first let's deal with corporeal
eggheads. There are, after all, plenty of them. In 2007 Alex Boese,
author of Elephants on Acid and Other Bizarre Experiments,
went in search of them for New Scientist and stumbled on some
of the craziest research ever. As he pointed out at the time, these
researchers weren’t cranks, all the work was carried out by honest,
hard-working scientists who were not prepared to accept
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common-sense explanations of how the world works. All the
same, bet you can't help thinking ‘eggheads’ as you read about
them.

% Eyes wide open

Some people can sleep through anything. Earthquakes, gun-
shots, bright lights — nothing rouses them. But these are
people who are already asleep. In 1960, lan Oswald of the
University of Edinburgh, UK, wondered how much stimulus
someone could be exposed to while awake and still drop off.
Would it even be possible to fall asleep with your eyes open?

Oswald first asked his volunteers to lie down on a couch.
Then he taped their eyes open. Directly in front of them,
about 50 centimetres away, he placed a bank of flashing lights.
No matter how much they rolled their eyes, they could not
avoid looking at the lights. Electrodes attached to their legs
delivered a series of painful shocks. As a finishing touch,
Oswald blasted ‘very loud’ music into their ears.

Three young men volunteered to be Oswald’s guinea
pigs. In his write-up, Oswald praised them for their fortitude.
Yet, all the lights and noise and pain made no difference.
Once they were tired, an electroencephalograph showed all
three men to be asleep within 12 minutes. Oswald worded his
findings cautiously: “There was a considerable fall of cerebral
vigilance, and a large decline in the presumptive ascending
facilitation from the brain-stem reticular formation to the cer-
ebral cortex.” The men themselves were more straightfor-
ward. They said it felt like they had dozed off.

Oswald speculated that the key lay in the monotonous
nature of the stimuli. Faced with such monotony, he sug-
gested, the brain goes into a kind of trance. That may explain
why it’s easy to doze off, even in the middle of the day, while
you are driving along an empty road. How: much this will
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By the end of the summer, LeShan found that 40 per cent
of the boys had kicked the habit, and concluded that the
sleep-learning effect seemed to be real. Other researchers
later disputed this. In a 1956 experiment at Santa Monica
College in California, William Emmons and Charles Simon
used an electroencephalograph to measure the brain activity

help when sleep eludes you while you're stuck on a red-eye
flight is another question. Asking the baby in the row behind
you to scream more rhythmically is unlikely to do the trick.

} : SI um ber Iea m I ng " of subjects, making sure they were fully asleep before playing
a message. Under these conditions, the sleep-learning effect
In the summer of 1942, Lawrence LeShan of The College of disappeared.

William & Mary in Williamsburg, Virginia, US, stood in the
darkness of a cabin in an upstate New York camp where a
row of young boys lay sleeping. He intoned a single phrase,
over and over: "My fingernails taste terribly bitter. My finger-
nails taste terribly bitter ...” Anyone happening upon the
scene might have thought LeShan had gone mad, but he had
not. The professor was conducting a sleep-learning
experiment.

All the boys had been diagnosed as chronic nail-biters,
and LeShan wanted to find out if nocturnal exposure to a
negative suggestion could cure them. Initially he used a pho-
nograph to faithfully repeat the phrase 300 times a night as
the boys lay sleeping. One month into the experiment, a nurse
discreetly checked their nails during a routine medical exami-
nation. One boy seemed to have kicked the habit. LeShan
remarked that skin of a healthy texture had replaced the
‘coarse wrinkled skin of the habitual biter’.

Then, five weeks into the investigation, disaster struck.
The phonograph broke. Faced with having to abandon the
experiment, LeShan began standing in the darkness and
delivering the suggestion himself. Surprisingly, direct deliv-
ery had greater effect. Within two weeks, seven more boys
had healthy nails. LeShan speculated that this was because
his voice was clearer than the phonograph. Another possibil-
ity would be that his midnight confessions thoroughly
spooked the children. ‘If I stop biting my nails,” they probably
thought, ‘the strange man will go away.’

2 The masked tickler

In 1933, Clarence Leuba, a professor of psychology at Antioch
College in Yellow Springs, Ohio made his home the setting
for an ambitious experiment. He planned to find out whether
laughter is a learned response to being tickled or an innate
one.

To achieve this goal, he determined never to allow his
newborn son to associate laughter with tickling. This meant
that no one — in particular his wife — was allowed to laugh in
the presence of the child while tickling or being tickled. Leuba
planned to observe whether his son eventually laughed when
tickled, or grew up dismissing wiggling fingers in his armpits
with a stony silence.

Somehow Leuba got his wife to promise to cooperate, and
the Leuba household became a tickle-free zone, except during
experimental sessions in which Leuba subjected R. L. Male, as
he referred to his son in his research notes, to laughter-free
tickling.

During these sessions, Leuba followed a strict procedure.
First he donned a 30-centimetre by 4o-centimetre cardboard
mask, while as a further precaution maintaining a ‘smileless,
sober expression’ behind it. Then he tickled his son in a pre-
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determined pattern ~ first light, then vigorous — in order of
armpits, ribs, chin, neck, knees, then feet.

Everything went well until 23 April 1933, when Leuba
recorded that his wife had made a confession. On one occa-
sion, after her son’s bath, she had ‘bounced him up and down
while laughing and saying, “Bouncy, Bouncy”.’ It is not clear
if this was enough to ruin the experiment. What is clear is that
by month seven, R. L. Male was happily screaming with
laughter when tickled.

Undeterred, Leuba repeated the experiment after his
daughter, E. L. Female, was born in February 1936. He
obtained the same result. By the age of seven months, his
daughter was laughing when tickled.

Leuba concluded that laughter must be an innate response
to being tickled. However, one senses a hesitation in his con-
clusion, as if he felt that it all might have been different if only
his wife had followed his rules more carefully. Leuba’s tickle
study does at least offer an object lesson to other researchers.
In any experiment it is all but impossible to control all the
variables, especially when one of the variables is your spouse.

%% The look of eugh

. Do emotions evoke characteristic facial expressions? Is there
one expression everyone uses to convey shock, another for
disgust, and so on? In 1924, Carney Landis, a graduate
student in psychology at the University of Minnesota,
designed an experiment to find out.

Landis brought subjects into his lab and drew lines on
their faces with a burnt cork so that he could more easily see
the movement of their muscles. He then exposed them to a
variety of stimuli designed to provoke a strong emotional
reaction. For instance, he made them smell ammonia, listen to
jazz, look at pornographic pictures and put their hand into a
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bucket of frogs: As they reacted to each stimulus, he snapped
pictures of their faces.

The climax of the experiment arrived when Landis carried
in a live white rat on a tray and asked them to decapitate it.
Most people initially resisted his request. They questioned
whether he was serious. Landis assured them he was. The
subjects would then hesitantly pick the knife up and put it
back down. Many of the men swore. Some of the women
started to cry. Nevertheless, Landis urged them on. In the pic-
tures Landis took, we see them hovering over the rat with
their painted faces, knife in hand. They look like members of
some strange cult preparing to offer a sacrifice to the Great
God of the Experiment.

Two-thirds of the subjects eventually did as they’d been
told. Landis noted that most of them performed the task
clumsily: “The effort and attempt to hurry usually resulted in
a rather awkward and prolonged job of decapitation.” Even
when the subject refused, the rat did not get a reprieve.
Landis simply picked up the knife and decapitated the rodent
himself.

With hindsight, Landis’s experiment presented a stun-
ning display of the willingness of people to obey orders, no
matter how unpalatable. It anticipated the results of Stanley
Milgram’s more famous obedience experiment at Yale Uni-
versity by almost 40 years. Landis, however, never realised
that the compliance of his subjects was more interesting than
their facial expressions. He remained single-mindedly
focused on his research topic. And no, he was never able to
find a single, characteristic facial expression that people
adopt while decapitating a rat.
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+: Terror in the skies

One day in the early 1960s, ten soldiers boarded a plane at
Fort Hunter Liggett military base in California on what they
thought was a routine training mission. The plane climbed
into the clear blue sky, levelled out at around 5000 feet and
cruised for a few minutes before suddenly lurching to one
side as a propeller failed.

The pilot struggled with the controls and yelled franti-
cally into his headset. Finally, he made an announcement
over the intercom: ‘We have an emergency. An engine has
stalled and the landing gear is not functioning. I'm going to
attempt to ditch in the ocean. Please prepare yourself.’

In such a situation, it would have been natural for the sol-
diers to feel fear or even terror. But there was no need. Though
they didn’t know it, they were in no danger. They were
unwitting subjects in a study designed by the United States
Army Leadership Human Research Unit near Monterey, Cali-
fornia. Its purpose was to examine behavioural degradation
under psychological stress — specifically, the stress of immi-
nent death.

Having created a fear-arousing situation, the researchers
next introduced a task to measure the soldiers’ performance
under pressure. The task was something most people find
difficult under normal circumstances: filling out insurance
forms. A steward distributed the paperwork, explaining it as
a bureaucratic necessity. If they were all going to die, the
army wanted to make sure it was covered for the loss.

Obediently, the soldiers leaned forward in their seats,
pencils in hand, and set to work. They found the forms unex-
pectedly difficult to decipher, and quite likely they attributed
this to the distraction of approaching death. In fact, the forms
had deliberately been written in a confusing manner. They
were, as the researchers put it, ‘an example of deliberately
bad human engineering’. Eventually the last soldier
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completed his form, and they all steeled themselves for the
crash. At that point the pilot turned the plane around: ‘Just
kidding about that emergency, folks’, and landed safely at the
airfield.

Not surprisingly, anticipating a crash landing did inter-
fere with the ability to accurately complete an insurance
form. The soldiers in the plane made a significantly larger
number of mistakes than did a control group on the ground
who filled out the same paperwork.

Quite what the soldiers thought about their ordeal we
don’t know, but one of them did find a way to geteven. When
the plane next took off carrying a new group of subjects to
terrify, the researchers discovered their experiment had been
ruined. One of the earlier group had blown their cover by
writing a warning message on his airsick bag.

What wags some of these eggheads can be. Aussie engineers,
meanwhile, are a little more pragmatic, opting out of placing
themselves in any danger and calling instead on feathered breth-
ren. Their research is also an illustration of how much attitudes
to animal suffering have changed in little more than a decade.
Presumably artificial duck cadavers would be used in the caring
218t century.

=¥ Duck!

Ducks and other birds flying into the engines of low-flying
aircraft are a hazard at many airports around the world. In
1995, Gas Turbine News reported that Australian engineers
were researching the problem.

The difficulty they faced was how to simulate a duck
flying into an engine to study what damage is caused and
how it can be avoided. Their solution was not to simulate it at
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all. Instead they developed a gun that fired ducks at speeds
of up to 273 kilometres an hour into their test engines.

They claimed that the ducks were humanely dispatched
prior to being shot at the engines. We should hope so.

The ducks did not die in vain, as passengers on US Airways
Flight 1549, which ditched with no loss of life in the Hudson
River in January 2009 after a bird strike, will no doubt testify.
Rather more prosaic, but still within the boundaries of egghead-
ism, comes the kind of research that tells us how to live our
mundane existence more easily. Vacuum cleaners, queuing at bus
stops ... scientists can really improve your lot.

« Let it soothe as it sweeps as it cleans

In 1995, Frédérique Guyot, a PhD student at the acoustics
laboratory of Pierre and Marie Curie University in Paris,
made it her goal to identify what made the sound of a vacuum
cleaner either intolerably irritating or pleasantly soothing.
Armed with this knowledge, she hoped that manufacturers
would be able to ensure that future models would make only
the nicest of noises.

To find out what people hated most about the noise of
their machines, Guyot recorded the sounds of 23 vacuum
cleaners as they worked on a rug in an office. She played the
recordings to 56 volunteers, who were instructed to imagine
themselves pushing the vacuum cleaner around, and to
describe their feelings about each sound. Machines were
grouped into categories that ranged from ‘best’ through ‘clas-
sical’ to ‘appalling’.

Guyot said that, unsurprisingly, loud vacuum cleaners
were less popular than quiet ones. ‘And ones that sound like
a musical note ~ “hmmm” — are more unpleasant than those
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that just go “fffff”,’ she said. Least popular of all were loud
appliances with high-pitched hums.

¥: Lazy option is best

Ever lost patience waiting for a bus and decided to walk
instead? Next time, stick around — it’s nearly always the best
strategy.

In 2008, Scott Kominers, a mathematician at Harvard Uni-
versity, and his colleagues derived a formula for the optimal
time that you should wait for a tardy bus at each stop en route
before giving up and walking on. ‘Many mathematicians
probably ponder this on their way to work, but never get
round to working it out,” he said.

The team found that the solution was surprisingly simple.
When both options seemed reasonably attractive, the formula
advised you to choose the ‘lazy’ option: wait at the first stop,
no matter how frustrating. The formula did break down in
extreme cases, when the time interval between buses was
longer than an hour, for example, and your destination only
a kilometre away.

If you did choose to walk, you should make your decision
before you start waiting, he said. You would still reach your
destination later than the bus you’d have caught, but it would
be much less frustrating than waiting for a while and then
watching the bus shoot by. ‘It certainly has changed the way
I travel,” Kominers said.

Of course, missing a bus is annoying, and waiting for ever for one
that doesn’t come is probably even worse. But standing in line is
a cinch compared to putting your body on the line. That’s a dif-
ferent thing entirely.
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% 'Bear-proof’ suit to be put to the test

In December 2001, a Canadian man and a 3-metre,
585-kilogram Kodiak bear were set to face off, in an attempt
to test a handmade, purportedly bear-proof suit.

The suit and its maker, Troy Hurtubise of North Bay,

Ontario, won a 1998 Ig Nobel prize — awarded annually for

improbable research projects — and an entry in the 2002 Guin-
ness Book of World Records for the most expensive research suit
ever constructed. Fifteen years of tinkering and US$100,000
went into the design, which incorporated plastic, rubber,
chainmail, galvanised steel, titanium — and thousands of
metres of duct tape.

The suit proved itself to be virtually indestructible. It sur-
vived two strikes with a 136-kilogram tree trunk, 18 coilisions
with a 3-tonne truck at 50 kilometres an hour, and numerous
strikes by arrows, bullets, axes and baseball bats. ‘I've never
had a bruise,” said Hurtubise. But the suit had never come up
against the very thing it was meant to protect against — a
grizzly bear. On 9 December 2001, in an undisclosed location
in western Canada, all that changed. In a ‘controlled attack’,
the Kodiak, a larger, heavier subspecies of the grizzly, was to
put it to the test.

The bear, which appeared on TV commercials and in
movies, was to be instructed by its handler to attack for ten
seconds. Showbiz aside, Hurtubise stressed that it was a real
bear. ‘Real teeth, real claws, real power,” he said. He fully
expected the outside of the suit to be ripped to shreds. ‘The
suit’s a toy to the bear,” he said. ‘He’ll make his way to the
titanium.’

Hurtubise was banking on the titanium layers around the
chest, head and lower body to protect him. ‘If there’s a weak-
ness,” he said, ‘it would be the chainmail joints.” Hurtubise
said he was excited, but a little anxious too. ‘Little things like
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trucks and baseball bats and axes and things - you don't feel
that,” he said. “This is a bear.’

So? What happened?

4 Bear-proof suit has surprise results

The first live tests of Troy Hurtubise’s grizzly-proof suit in
2001 found that its best protective feature was its bizarre
appearance. Hurtubise donned the suit and squared up to a
145-kilogram female grizzly but the bear just found it too
weird. When confronted by Hurtubise in the Ursus Mark VI
suit, the bear smelled a human, but saw an alien. “There’s no
grizzly that’s going to come near you in that suit,” the bear
handler told him, after he spent ten minutes in a cage with the
cowering animal.

The grizzly test was supposed to be the first live encoun-
ter. In an earlier test, the suit had to go it alone, without Hur-
tubise inside, with a fearsome opponent — a 545-kilogram
male Kodiak. The suit was placed into the cage of the giant
bear, to get him accustomed to it. Eventually, the bear began
to sniff the contraption, and then proceeded to jump on it.
“You could hear the metal straining,” said Hurtubise. ‘He
started to investigate the thing with claw and tooth.’

Though it ripped off chunks of rubber, all was well until
the bear began to shred the protective chainmail and was
called off by the handler. Hurtubise learned that you should
never skimp on chainmail. ‘I should have used shark chain-
mail,” he lamented. ‘Instead, I sent away for butcher’s chain-
mail from France.’

Without effective chainmail, the bear handler decided not
to allow an attack with Hurtubise inside the suit. But he did
permit Hurtubise to take on the smaller female grizzly,
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although no contact was allowed. It took the bear a while to
approach but soon enough it was just six inches away. ‘I could
feel her breath coming through my visor,” said Hurtubise. ‘I
was terrified.’

As far as we know Hurtubise never made it back into the cage
with another grizzly. He reportedly sold the bear suit and invested
the money in designing indestructible suits for soldiers and a
device that allows humans to see through solid objects (as well as
going bankrupt). Still, he’s not the only researcher who ever
donned an animal suit.

It takes one to know one

Some days when Joel Berger got dressed for work he put on
a pair of jeans. On other days, it was a moose suit. That's
right: a big, moulded styrofoam head covered in synthetic
moose fur on top of a long moosey cape that reached down to
his ankles. And if being the moose’s front end sounds humili-
ating, imagine having to impersonate a moose’s backside.
That irksome task fell to Berger’s long-suffering collaborator,
Carol Cunningham.

‘We do it to get data. It’s that simple,’ he said pre-
emptively. “We have to get close to unhabituated animals.’

In 1999, Berger and Cunningham, biologists at the Uni-
versity of Nevada in Reno, wanted to know if animals
behaved differently when their predators disappeared.
Moose in Wyoming, for instance, were at the top of the food
chain. Over the previous decades, all their predators had died
out, mostly through human interference. But it was a differ-
ent story in Alaska, where wolves and grizzly bears still
hunted the gentle beasts for supper.
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So Berger and Cunningham wondered: how did the two
populations differ? Did moose in Wyoming still react to the
scents of their erstwhile predators? Or had they simply
stopped bothering?

The question was not as easy to answer as you might
imagine. Berger and Cunningham had to devise a way to put
scents under a moose’s nose and then measure how it reacted.
But moose tend to live in remote forests and don’t mingle
casually with humans. First the researchers tried leaving
dung and scent marks in the woods, going back later to see if
the moose had approached them. That didn’t work very well,
said Berger. It could take weeks for the moose to run across
the samples. ‘By that time the odour is diffuse,” he said. He
and Cunningham tried hurling the stuff in with masterful
baseball pitches. They even catapulted it in with slingshots.

But in the end, going undercover as a moose seemed to be
the only solution. Their unusual outfit didn’t exactly keep
them toasty — and the fur and foam had some major disad-
vantages when it came to outdoor pursuit. ‘It's a hassle to
use,” complained Berger. ‘It's big and bulky. But it does work.”
They even made moose sounds. ‘It’s a high-pitched “moo” ~-a
“mew”, said Berger. He also pointed out that it wasn't exactly
easy to navigate with the suit on, since they could barely see.
The two had been known to fall over.

And a cumbersome moose suit was not their only distrac-
tion. Dangling round their necks were stopwatches, a pad of
paper, pencils, a camera - and, er, research samples. “Yeah,
we're carrying bags of shit with us, too,” said Berger. Not just
any old stuff, but Siberian tiger, grizzly bear, black bear and
cat, not to mention an assortment of fine urines, including
wolf, coyote and human. All in individual bags.

When they got to within about 25 metres of the moose, the
real research would begin. Berger would make a ‘scented’
snowball and lob it near the moose subject. Sometimes she
ignored it, said Berger. Other times, she ran away. A couple of
times, moose got downright furious and looked as if they
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were about to charge. “We dropped the moose suit and ran,’
said Berger. ‘We had to go back to get it.”

But if the moose did go over and sniff at the snowball,
Berger and Cunningham would be ready to time how long it
would take her to get back to foraging. They found that
moose from regions where there were no predators took sig-

“nificantly less time to return to their feeding and were pretty
uninterested, even when sniffing the faeces of ancient
enemies.

We hope they keep it up. But we reckon that if Joel Berger had
been a child he'd have been told that it was all neither funny, nor
clever — but we think it is. However, we know what isn't: swear-
ing. Rude words are neither clever nor funny. But studying the
words and which people say them might just be ...

Mad research

launching these linguistic assaults — at least some of the time
~but studies of people who lack this restraint are revealing.

Individuals with Tourette’s syndrome have characteristic
tics such as blinks and throat-clearing, and between 10 and 20
per cent also exhibit involuntary swearing, otherwise known
as coprolalia. Diana Van Lancker Sidtis, a neurolinguist and
speech pathologist at New York University, said that coprola-
lia can be regarded as a kind of vocal limbic tic. People with
Tourette’s have damage to a part of the brain called the basal
ganglia — clusters of neurons buried deep in the front half of
the brain that are known to inhibit inappropriate behaviour.
This leads to uncontrollable swearing, she said.

As Pinker sees it, the basal ganglia are responsible for
tagging certain thoughts as taboo. When the ‘don’t-go-there’
label is no longer applied, as with Tourette’s, taboo thoughts
can reassert themselves and the urge to cuss becomes over-
whelming. There is even one recorded case of a man with

Tourette’s who was deaf from birth and expressed his copro-
lalia through sign language. In 2000, doctors at London’s
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{Expletive deleted

Swearing ‘recruits our expressive faculties to the fullest’,
wrote Harvard psychologist Steven Pinker in his book, The
Stuff of Thought. Yet despite being a showcase for creativity,
swear words are taboo in virtually all societies, even though
their subject matter — usually sex or excretion — describes
activities fundamental to human existence.

So why are we such potty-mouths, and what gives certain
words the power to shock?

One theory is that cussing is the form of language that
comes closest to a physical act of aggression. When you swear
at someone, you are forcing an unpleasant thought on them
and, lacking earlids, they are helpless to repel this assault.
‘It's a substitute for physical violence,” said Timothy Jay, a
psychologist at the Massachusetts College of Liberal Arts in
North Adams. Most of us are able to restrain ourselves from

National Hospital for Neurology and Neurosurgery reported
that his swearing was randomly interspersed within his
signed speech, just as it is in other people with coprolalia.
What's more, rather than flipping the finger or making other
obscene gestures that hearing people deploy, he used the rec-
ognised signs for rude words.

Tourette’s aside, many people fear that bad language is on
the increase. Most studies of the subject have found that men
swear more than women. But a survey conducted in 2008 by
Mike Thelwall at the University of Wolverhampton in the UK
suggested that, among young British users of the social net-
working website MySpace, strong swear words were used by
males and females about equally — and a lot. ‘Where once the
only swear words young people wrote might have been fur-
tively scribbled on the walls of public toilets, now they type
them casually on to a computer screen,’” said Thelwall. ‘And
there, they never run out of space.’



62

How to Make a Tornado

By poring over our rich library of filth, researchers have
been able to get a handle on just what makes a good swear
word. It is not just its sound, said Tony McEnery, a linguist at
the University of Lancaster in the UK: after all, ‘shot’, ‘ship’
and ‘spit’ are not considered obscene, whereas ‘shit’ is. Besides,
the German and French equivalents sound quite different and
still pack a very satisfactory punch. It cannot just be about
semantic content either, because the use of words denoting
faeces or sexual matters in a medical context remains accepta-
ble. ‘Something about the pairing of certain meanings and
sounds has a potent effect on people’s emotions,” Pinker said.

Swear words also go in and out of fashion in line with the
taboos they breach. ““Damn” was the undisputed king before
“fuck” arrived on the scene,’ said McEnery, ‘but lost its
piquancy as the fear of burning in hell faded.” ‘Poxy’, ‘leprous’,
‘canker” and other disease-related words went the same way
as hygiene improved. From the 19th century on, English
speakers have mostly vented their frustration by reference to
two different classes of taboo: the sexual and the scatological.

Today ‘fuck’ reigns supreme, but there is still room for
innovation. So, what will be the next big thing in swearing?
Most experts decline to predict any winners. ‘Paedophile’
seems to be an especially offensive thing to call someone
today, explained McEnery, and therefore a good candidate,
but there is no evidence it is gaining ground as a swear word.
‘Something is missing with that word,” he said. Pinker said
the word ’cancer’, while not yet obscene, is acquiring taboo
characteristics — note how it is often referred to as “The Big C’.

Jay road-tested a few contenders of his own. He once mut-
tered ‘Expletive!” on a golf course, and got some strange
looks. You can’t impose swear words on a language, he noted,
they arise organically. Just because you personally dislike
cheese, shouting ‘stilton’ out loudly is unlikely to catch on.

Bloody hell, fancy that!

3 The yuck factor

Welcome to the world of yuck, or what the academic world
calls grossology. Anybody who had anything to do with the
creation of this book insisted that we include a chapter on the
yuck factor. Which, as luck would have it, we had every
intention of doing from the very beginning. How could we
deny anybody the pleasure of reading about the smell quo-
tient of farts?

We’re not going to suggest that we came up with the
science behind this chapter. But what we are delighted to dis-
cover is that grossology is a genuine scientific field practised
by its leading proponent and inventor, Sylvia Branzei, who
gave birth to the discipline in 1993 in order to get children
more interested in biology and chemistry. But what exactly
qualifies a subject to fall into the grossology category? To be
honest, it seems to be everything that kids find funny. Farts
are a very important component of the discipline. As is urine.
And faeces. Which reminds us of an old joke.

Five-year-old Alice walked into the kitchen one morning
as her biologist father was reading the newspaper. ‘Where
does poo come from?’ she asked. Startled, he regarded her for
a moment before replying. ‘Well,” he began. “You know we’ve
just had breakfast?’

“Yes,” she replied. He went on: ‘The food goes into our
tummies and our bodies take out all the good stuff and what-
ever’s left comes out of our bottoms when we go to the toilet,
and that’s poo.” She was silent as she digested the enormity
of what he’d divulged. ‘And Tigger?’
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Naturally, you don’t get far in the field of grossology
without knowing a thing or two about underpants, vital if
you are thinking of going into space. Let’s face it, what on
Earth — pun intended - do you do with a pair of dirty Y-fronts
when you are 3 parsecs from the nearest solar system? You
design a cocktail of bacteria to eat them, according to Russia’s
Institute for Biological and Medical Problems. ‘

Yes, soiled underwear is big in the world of yuck. One set
of smalls that didn’t make it into this chapter, however, were
the damp leather pair found in the wreck of a Bronze-Age
boat being excavated near Dover in England. They were of
great importance archaeologically, being possibly the world’s
oldest surviving pair, but we struggled to justify their inclu-
sion in this chapter because they weren’t so much gross as a
vital component of the vessel they were found in. The
researchers who discovered them said they had been used to
plug a leak in the boat’s hull during a Channel crossing. We
wonder which sweaty oarsman volunteered to hand his over
when the boat started listing?

Since its invention, grossology has splintered into different
branches, most of which, down the years, New Scientist has
covered in depth. First up, bodily excretions. We're not sure our
lead story comes as much of a surprise, but science exists to
confirm the expected as much as it does to discover the
unexpected.

#1t's a gas

Australian men fart more than Australian women, and their
farts smell more. These were the findings of one of the largest
ever studies of flatus emissions (what the wider world knows
as farting), carried out in 1993 by R. A. Stanton, a nutrition

The yuck factor

consultant from Sydney, and T. D. Bolin of the Prince of Wales
Hospital in Randwick, New South Wales.

Each of the 60 men and 60 women who took part in the
study was given a small pocket ‘Flatometer” to record the
number of daily emissions. The participants also gave a sub-
jective estimate of the aroma of the emission, rating it on a
4-point scale from ‘odourless’ to ‘severe’ in order to arrive at
an ‘aroma quotient’ for the day’s farts. A dietary diary was
kept to reveal the flatus potential of different foods.

At the end of the 5-month study period, men reported an
average 12.7 farts per day with a mean aroma quotient of 0.86.
Women reported a lower 7.1 farts per day, with a more dis-
creet aroma quotient of 0.54.

The study revealed a high correlation of emissions with
dietary fibre intake, consistent with popular wisdom about
baked beans. However, an expected correlation between farts
and beer remained unproven.

We worry that this survey may suffer from the kind of objectivity
failure that befalls similar surveys studying sex lives. Men tend
to boast and women tend to be more circumspect regarding their
sexual experiences (and/or aroma quotient) out of respect for
social ‘norms’. Nonetheless, we are certain there is a commercial
opportunity for flatometers, because there’s obviously a thriving
research community out there studying farts ...

#F: Raising a stink

Here’s a piece of trivia with which to impress your drinking
pals. The average adult in the Western world farts roughly 10
times a day, releasing enough gas to inflate a party balloon.
More than g9 per cent of these emissions are made up of five
odourless gases. What exactly causes their foul smell has long
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been a matter of debate. But in 2001, one man believed he had
the answer.

Michael Levitt, a gastroenterologist at the Veterans
Administration Medical Center in Minneapolis, had been
studying flatus for over 30 years and solved numerous mys-
teries that might otherwise have troubled the flatulent reader.
Well known in gastroenterological circles for his painstaking
research and undying enthusiasm, Levitt had written more
than 200 papers on this subject and is acknowledged as a
world authority. Articles about him and his work have
appeared in everything from The Sydney Morning Herald to
The Daily Telegraph.

Many scientists would welcome this exposure, but for
Levitt it was disastrous. Readers would write angry letters to
his employers complaining that his research was a waste of
money. It became so bad that he eventually refused to talk to
the press for fear of jeopardising his career. Just what went
wrong?

Part of the problem was the mirth-provoking nature of the
topic itself. The temptation to turn out stories brimming with
puns and fart jokes was often too great for journalists to resist,
and the tone of the story inevitably colours Levitt’s image in
the mind of the readers. The Sydney Morning Herald, for
example, began its story about Levitt with the euphemistic
headline ‘Tail wind’. The Washington Post started cheekily
with “Waiting to inhale” but dampened further enthusiasm
with the sub-heading ‘Mainstream and alternative practition-
ers agree that diet is central to controlling flatulence’. And
online magazine Salon.com plumped for ‘Dr Fart speaks’.

Levitt’s work attracted the media because it is serious
research on a snigger-inducing topic. For instance, he was the
first to correctly identify the gases that make farts smell. Pre-
viously, researchers had suspected that the guilty parties
were foul-smelling compounds such as indole and skatole,
created by the breakdown of amino acids in the gut. But
nobody had ever bothered to check.

The yuck factor

Evaluating a smell is.a difficult task, so Levitt turned to
the noses of two people with a rather unusual ability. Both
could identify different sulphur-containing gases purely by
smell. These lucky individuals were asked to evaluate the
flatus of 16 healthy men and women who, the previous
evening, had eaten 200 grams of pinto beans to ensure ample
gas production. Levitt said the results pointed to hydrogen
sulphide as the culprit in smelly farts, accompanied to a lesser
extent by cther sulphur-based gases. But indole and skatole
were nowhere to be smelt.

Levitt even tested an artificial detox system ~ a commer-
cially available device claimed to be able to reduce the odour
of farts. The Toot Trapper was a foam cushion covered on one
side with activated charcoal — charcoal with an increased
surface area — which absorbed certain gases. Since no stand-
ard technique existed to carry out such tests, Levitt devel-
oped his own by designing airtight Mylar pantaloons to trap
the gases for analysis. The good news is that the Toot Trapper
worked well, reducing the concentration of sulphur-based
gases by a factor of 10. The bad news is that it was rather
unwieldy.

Research like this was bound to attract media coverage.
But Levitt's work was far from pointless — it has saved lives.
Hydrogen and methane, two of the main gases that form in
the gut, are combustible. In the 1980s, they caused a number
of fatal explosions during otherwise routine operations on the
gut. Somehow the purgatives used to clean the gut enhanced
the production of hydrogen or methane and a chance spark
during the operation triggered an explosion. Levitt and
others have since developed purgatives based on polyethyl-
ene glycol, which clean the bowel with minimal gas produc-
tion. Colonic detonations are now rare.

Levitt also studied a 28-year-old man who meticulously
recorded every passage of gas he produced over a 3-year
period. Farting about 34 times a day, he let out over 8 litres of
gas, equal to the gas in several party balloons. Through Levitt,
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he achieved the dubious fame of being the only thoroughly
studied man with excessive flatus on record.

Journalists certainly seemed to like Levitt, and stories
about him were littered with the good-humoured quotes he
would give. Explaining to The Washington Post that gut bacte-
ria absorb gas as well as produce it, he said: ‘If we passed all
the gas that we made, everybody would be farting a million
times a day.’

That's enough about farts. Time to move on to some research
that’s a bit more solid.

Engage dark matter!

‘T'm trying as hard as I can, Captain,” exclaims Scotty, the
strain etching lines in his forehead. ‘I can’t give you any
more!” But unlike Star Trek’s Enterprise, it was once hoped that
spacecraft might use a less savoury energy supply than Scot-
ty’s beloved dilithium crystals: human waste.

In 1999, NASA enlisted the aid of Advanced Fuel Research
of Connecticut in a $600,000 project to turn astronaut waste
— either faeces or some plastics - into a power source for
spaceships using pyrolysis: the breaking down of waste by
heating it in the absence of oxygen.

Normally, when organic molecules such as those found in
faeces or in plastic are burned, they combine with oxygen in
the air, producing carbon dioxide and water. But in pyrolysis,
there is no oxygen to combine with, so the molecules break
their bonds and rearrange themselves into smaller molecules.
According to AFR scientist Mike Serio, ‘Things start breaking
down at about 350 °C, and what you start making includes a
lot of liquids. At 600 °C or 650 °C, you break down the liquids
into gases. It does give you flexibility.”

The yuck factor

You could burn these liquids or gases to release energy, or
turn them into plastics or other organic materials. Pyrolysis
could produce heavier molecules such as benzene or toluene,
and could be a source of raw materials to make plastics or
rubber. It could also create ammonia for fertiliser.

“You can use human waste as well as other waste, like
scrap plastic bags,’ sdid Jim Markham, AFR’s chief executive
officer. And you wouldn't have to worry about variations in
the consistency and content of the waste material ~ the pyrol-
ysis unit would be able to handle them all. ‘It’s tailored to
unpredictable mixtures,” he said. ‘Ideaily, you'd dial in the
desired outcome and it would compensate.’

Research into the usefulness of human waste products might be
relatively new, but turds themselves have been with us for a long
time. Long enough to become part of the fossil record. Apparently,
the oldest terrestrial faeces discovered were found by researchers
at the University of Wales in Cardiff. British academia leads the
world once again. Believed to be from the earliest land-dwelling
herbivores, the turds are 412 million years old. There’s probably
not too much you can learn from them once they've turned into
rock, but the same cannot be said about whale faeces.

43 Sniffing out whale poo

‘1hope we get a poop today,” said Rosalind Rolland, a conser-
vationist at the New England Aquarium, pouring her
morning tea. Just one.’

‘Maybe two,” said her colleague Scott Kraus. ‘If you follow
something long enough, it'll poop.’

Their colleague Fargo, having dedicated over half his life
to the subject, was even more enthusiastic. In 2006, Fargo was
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one of an elite corps of whale-scat sniffer dogs, and perhaps
the most important member of the research team.

Whales may be the biggest creatures on the planet, but
they also swim fast and dive deep, so are notoriously difficult
to study. Fortunately, you can tell a lot about an animal by
studying-what it leaves behind. In faeces, researchers can find
clues about an animal’s distribution, abundance, sex and
reproductive status, stress levels, health and vitality.

Spotting scat samples, which hang just below the sea’s
surface before they break apart, is far more difficult than
finding the animals themselves, and that’s where dogs like
Fargo come in. With years of training and more than 200
million olfactory receptors — compared with humans’ mere 5
million - dogs can ramp up the number of samples.

Upwind of a few whales, Fargo dropped his snout. “He’s
got scent’ said Rolland. Fargo paced back and forth across the
bow but then stopped moving. He had lost the scent. ‘It might
have been a big fart,” Rolland conceded.

Rolland figured that faecal sampling would help her
narrow down why right whales had stopped reproducing in
the North Atlantic in the late 1990s. She thought faecal
samples could be used to test reproductive hormones, as had
been done in primates and other animals. They began with
just humans searching for whale poo, but when dogs were
introduced samples increased fourfold. On average, dogs col-
lected about a scat an hour - a rate Rolland referred to as
‘poops per unit effort’.

Whale faeces are surprisingly modest, the size of a small
brick and a reddish brown. When the team finally located
one, research assistant Cindy Browning scooped it up with a
fine-meshed plankton net. Rolland and Browning carefully
stored the sample in palm-sized plastic jars. Once it was
brought on board, the smell was overwhelming. ‘If you spill
it on your clothes,” Rolland warned, ‘you want to throw those
clothes away.’

The yuck factor

In 2006, the samples were proving invaluable. Rolland
and her colleagues showed that paralytic shellfish poisoning,
caused by eating shellfish contaminated with toxic algae,
may have contributed to the right whale’s failure to recover
from centuries of hunting. Perhaps even more troubling was
the presence of domoic acid in right whales. This toxin has
several neurological effects, including seizures and coma, and
had been responsible for the death of hundreds of sea lions in
the Pacific. Protozoan parasites could also have caused prob-
lems. These had been associated with diarrhoeal disease in
land mammals, and it was thought that the blame might have
lain with humans. Right whales spend much of their lives
close to big cities. They might have been picking up these
parasites from human or domestic animal waste dumped in
the ocean.

Hormone studies, by contrast, brought some good news.
By looking at levels of progestogens and oestrogens, research-
ers were able to estimate the reproductive status of females,
and many were doing well. The study had also been expanded
to study killer whales, whose faeces, for the record, are a
snotty greenish brown. They are also less buoyant than right
whale scat and difficult to spot from a boat. Once back in New
England, Rolland reflected on the work still to be done to
protect the whales. ‘I thought I'd be into something else now,”
she said, ‘But I've just gotten deeper into it.”

With so much poo about, you'd be forgiven for thinking there
would be no entrepreneurial benefit in manufacturing extra.
You'd be wrong.

A
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4 Faking it

In 1994, Richard Yeo and Debra Welchel of the Kimberley-
Clark Corporation in Dallas, Texas, invented a recipe to simu-
late something you might have thought was fairly abundant
in America: human faeces. Their mix consisted of polyvinyls,
starches, natural gums and gelatins, all water-soluble, plus
insoluble fibres and resins. Add water to this and you would
get a synthetic turd “as close to the real thing as possible’, Yeo
told the New York Times.

This is impressive, but by now a question may well have
occurred to you: why would we need it? The answer was that
Kimberley-Clark makes nappies and adult incontinence pads
and these products must be rigorously tested. ‘But the techni-
cians have some objection to handling the real thing,” Yeo
said, adding that actual faeces are ‘a form of biologically haz-
ardous material’.

In addition, the firm’s labs might have found they needed,
say, 10 kilograms of faeces at g o’clock on a Monday morning,
to begin tests on a new range of nappies. The real thing, Yeo
complained, can be ‘a bit difficult to obtain, even from infants’.

Any scientific endeavour typically starts with a review of
the existing literature. ‘We had fundamental studies of real
faeces,” Yeo said, ‘so we knew what was needed.” Previous
attempts to make do with peanut butter or pumpkin pie mix
had failed ~ their liquids and solids separated too rapidly.

The material mimicked faecal behaviour far more accu-
rately, in all but one respect: it had no odour.

Of course, fake poo is only half the story. Some people are making
fake urine too. Just what is it about Texans and phoney human
waste?

The yuck factor

% Just add water

In 1986 in Austin, Texas, entrepreneur Jeff Nightbyrd mar-
keted instant urine for the growing number of employees
being asked by their bosses to undergo tests to see if they
were using drugs.

Like instant coffee, the urine came in powder form, and
was reconstituted by adding hot distilled water. It could be
ordered by mail at a cost of $19.95 for 2-gram vials, providing
enough urine for two samples. Nightbyrd never said how he
turned urine into powder, but it must have been a very smelly
business.

And from faking it, to reusing it. “Waste not, want not’ is a
maxim held in high regard by interstellar travellers. In space, no
one can hear you pee ...

% Purified urine to be astronauts'’

drinking water

In 2008, as NASA prepared to double the number of astro-
nauts living aboard the International Space Station, nothing
was expected to do more for crew bonding than a machine
being launched aboard the space shuttle Endeavour: a water-
recycling device designed to process the crew’s urine for
communal consumption.

“We did blind taste tests of the water,’ said NASA’s Bob
Bagdigian, the system’s lead engineer. ‘Nobody had any
strong objections. Other than a faint taste of iodine, it is just
as refreshing as any other kind of water. ['ve got some in my
fridge,” he added. ‘It tastes fine to me.’
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Delivery of the $250 million wastewater recycling gear
was among the primary goals of NASA’s 124th shuttle
mission, which launched from the Kennedy Space Center in
Florida in November 2008. In addition to the water recycler,
the shuttle Endeavour also carried a second toilet.

‘With six people, you really do need to have a two-bath-
room house. It's a lot more convenient and a lot more effi-
cient,” said Endeavour astronaut Sandra Magnus. Reusing
water will become essential once NASA retires its space shut-
tles, which produce water as a by-product of their electrical
systems. Rather than dumping the water overboard, NASA
has been transferring it to the space station.

But the shuttle’s days are numbered. NASA is preparing
to end the programme in 2010, after which Russian Soyuz
spacecraft will be the only way to ferry crew to the space
station. ‘We can’t be delivering water all the time for six crew,’
said space station flight director Ron Spencer. ‘Recycling is a
must.’

NAGSA expected to process about 6 gallons (23 litres) of
water per day with the new device. The goal was to recover
about 92 per cent of the water from the crew’s urine and mois-
ture in the air. The wastewater was processed using an exten-
sive series of purification techniques, including distillation
— which is somewhat tricky in microgravity — filtration, oxida-
tion, and ionisation. The final step was the addition of iodine to
control microbial growth. The device was intended to process a
full day’s worth of wastewater in less than 24 hours. “Today’s
drinking water was yesterday’s waste,” Bagdigian said.

The first recycled astronaut urine came on stream in the Interna-
tional Space Station in May 2009. Apparently it tastes ‘great’.
But while urine can seemingly be used again and again, it appears
that dirty underwear is not for sharing.

The yuck factor

Less waste, more space

One of space travel’s most pressing but least-known prob-
lems is what to do with dirty underwear. One solution,
attempted by Russian scientists in 1998, was to design a cock-
tail of bacteria to digest astronauts’ cotton and paper under-
pants. They had hoped that the resulting methane gas could
be used to power spacecraft.

The disposal unit would be able to process plastic, cellu-
lose and other organic waste aboard a spacecraft. Cosmo-
nauts identified waste as one of the most acute problems they
face. Each astronaut produces an average of 2.5 kilograms of
uncompressed waste a day. To keep waste to a minimum,
they are forced to wear underwear for up to a week, and dis-
carded undergarments are burned up in the Earth’s atmos-
phere in waste modules that call twice a year.

The researchers aimed to complete their microbial dis-
posal unit by 2017 to coincide with Russia’s planned launch
of a crewed interplanetary mission to Mars.

It’s either that, or the cosmonauts pay a visit to Alex Fowler. If
they did, they might be able to wear their smalls indefinitely ...

% No more laundry

Most of us try to wash bacteria out of our clothes. Not so Alex
Fowler, who wanted several thousand bugs to set up home
inside every single fibre of a fabric, living, breeding and
eating up the dirt. Welcome to the world of self-cleaning
clothes.

Eventually, the garments in your wardrobe may be able to

support a variety of bacteria engineered to eat odour-causing
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chemicals and human sweat. Other bacteria might secrete
waterproof and protective coatings to extend the life of cloth-
ing and produce antiseptic for bandages. Ironically, textile
makers have spent millions developing fibres blended with,
say, silver ions or chlorine to kill off the bugs in fabric.

But encouraging bacteria to grow on fibres turned out to
be harder than Fowler had expected. ‘I thought they would
wick into the fibre by capillary action, but it didn’t turn out
like that,” he said. Brute force was required. In 2001, Fowler
and his team from the University of Massachusetts at Dart-
mouth developed a vacuum pump that could connect to the
end of hollow fibres from the milkweed plant. Although no
longer used to make clothes, the plant is still used to make
rope.

The pump sucked a few drops of agar jelly containing
Escherichia coli into the fibre. The bacteria easily formed a
thriving colony and began to breed. After some initial tests,
Fowler had no problem firing several hundred bacteria into
the fibre. “They’re tough little guys,” he said. Fowler used a
harmless strain of E. coli genetically engineered to produce a
fluorescent protein from a jellyfish to make the bacterium
glow as it grew, allowing researchers to monitor its progress.

The group weren’t sure how long the bacteria could
survive in the fibres. They suspected they might become
dormant after several weeks when their food supply ran out,
but Fowler hoped to reactivate them by soaking the milk-
weed fibres in additional nutrients. So if your shirt was
impregnated with a strain of E. coli designed to feed on
human sweat and the proteins that cause body odours, you'd
only have to wear it to jolt the bugs into action. For some
other strains, you might have to douse it with additional
nutrients occasionally. “You could end up having to feed your
shirt instead of wash it,” said Fowler.

All this orbital recycling of urine and bacterial underwear

The yuck factor

destruction raises a question-though. In zero gravity, just how do
you emit all the waste?

2 Wind in the loo

From the outside, the 1972 space shuttle toilet looked much
like the uncomfortable apparatus found in the jet airliners of
the era. Inside, however, liquid and solid wastes were directed
into separate pipes by high-velocity air streams that compen-
sated for the lack of gravity on board the shuttle. The waste
was held in two tanks ~ solids being vacuum-dried, sterilised
and deodorised, ready to be pumped out when the shuttle
returned to Earth. Depositing them in orbit would have
obscured rearward vision and possibly interfered with exter-
nal equipment.

Very clever, but not as ingenious as Goran Emil Lagstrim’s
multipurpose device ...

- #¥ Hot seat cleans up

Most of the best inventions kill at least two birds with one
stone. Goran Emil Lagstr6m’s 1972 invention both disposed
of lavatory waste where there was no proper sewage system
and provided central heating. The contraption consisted of a
combustion chamber with an oil or gas burner to burn solid
waste and evaporate liquid waste, all situated under the toilet
pan and surrounded by a water jacket. The jacket was con-
nected to a large column-like tank which fed a central heating
system.

Inside the tank, and heated by it, was a second, com-
pletely separate water-heating system which provided hot
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water for washing. The water was supplied from the mains or
a water store.

The hot exhaust fumes from the burning waste were
passed from the combustion chamber to a chimney.

Lovely. But enough about toilets. Time to move on to snot, bad
breath and mouldy food. In 2002, New Scientist ran this article
about the mysteries behind the runny nose.

¥ Season's sniffles

SCHNIFFFRRPGHRRT ... Ah, that’s better. Uh oh, unbecom-
ing drip is rapidly re-forming on end of nose. Hunt frantically
through pockets for bedraggled scraps of paper hanky. No joy
... oh well, only one thing for it. Time to deploy the sleeve.

Admitit, you've been there. You are fabulously dressed to
impress, ready to mingle, frolic, see and be seen. After a
20-minute walk in the freezing cold, you arrive triumphant.
Then, as your body warms up and you begin an intelligent
conversation with your boss, your nose begins to drip like a
leaky faucet. The phenomenon has earned an entry in medical
textbooks as ‘cold-induced rhinitis’. But don’t be fooled by
the fancy name. The truth is that no one knows very much
about it, although scientists have pointed the finger at the
autonomic nervous system, which directs involuntary actions
such as breathing. Nerves belonging to the autonomic
nervous system, some of which connect to the nasal glands,
use a neurotransmitter known as acetylcholine. Fortunately,
there is a quick fix. Ipratropium bromide is an inhibitor of
acetylcholine. Two squirts of the solution in each nostril 45
minutes before skiing, snowballing or eating spicy food and
the problem is taken care of.

The yuck factor

Most people go through life unaware how easy it is to fix
the problem. According to William Silvers, an allergist from
Vail, Colorado, whose fascination with runny noses won him
recognition as ‘The Skier’s Nose Doctor’, people don’t do
much about their sudden bouts of sniffling because they are
simply not seen as a medical issue. In fact, Silvers claimed,
when faced with the grim realisation that their nose has
begun to leak, the majority of folks take the matter into their
own hands - quite literally. ‘That’s why they make cycling
gloves with absorbent terry cloth on the outside,” he said. You
thought they were designed to mop sweat? ‘Well, I use them
for my nose,” he replied, unabashed.

Silvers has been researching cold-induced runny noses
since the 1980s, using the slopes of several Colorado ski
resorts as his field lab. And his findings on people’s nose
habits make intriguing reading. Women tend to be better pre-
pared and often carry tissues, for example. Men prefer their
sleeves, or in certain situations (especially in the great out-
doors) may even resort to what he refers to as ‘the farmer’s
blow’: block one nostril and blow, then repeat for the other
side. ‘They blow it out and keep on going,” said Silvers. Chil-
dren just ignore it. Wiping may be their parents’ favoured
option, but a good old snort to recycle that lovely snot is good
enough for the kids. ‘It doesn’t bother them as much,” he said.

Silver’s fascination with the runny nose doesn’t end there.
He could even tell you how common the phenomenon is
based on quantifying the usage of tissues by placing boxes of
them near ski lifts. The colder it is on the slopes, he found, the
faster the tissues disappear.

A few teams around the world have carried out studies of
cold-induced rhinitis in animals as well as humans. But the
most fiendish snot-inducing experiments have involved
people. At Johns Hopkins University School of Medicine in
Baltimore, for example, volunteers were asked to inhale cold
dry air for 45 minutes so that scientists could measure their
nasal emissions in search of any hint of why the phenomenon
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is different from, say, an allergic reaction. There have even
been studies in which just one nostril was blasted with chilly
air. Surprisingly, both nostrils were equally prolific producers
of mucus in this situation.

Of course, plenty of people have their own pet theories as
to what causes the problem. The ancient Greeks thought that
a runny nose was a sign that the brain was turning into mush.
One day, science may reveal just why copious amounts of
watery goo end up on our sleeves when we least expect it.
Until then, only the nose knows.

And if they can collect whale poo, why not whale snot too?

-
/Y

“rE Thar she blows

What is the strangest thing you could do with a remote-
controlled toy helicopter? Strapping on a few Petri dishes and
flying it through whale snot must be high on the list. That is
how Karina Acevedo-Whitehouse, a veterinarian and conser-
vation biologist with the Zoological Society of London, has
spent much of her time over the past few years.

In 2008, Acevedo-Whitehouse made it possible to study
the viruses, fungi and bacteria that hitch a ride in whale lungs
for the first time.

Researchers can fairly easily take blood samples from

. other marine mammals, such as seals and sea lions, but a
whale’s sheer bulk means that such a sampling would be
fatal. ‘Scientists have always found it difficult to study dis-
eases in whales because of their size,” explained Acevedo-
Whitehouse. But after witnessing the sheer power of whale
‘blows’ in the Gulf of California, she realised that this would
be the best way of sampling the insides of a live whale in the
ocearn.

The yuck factor

She first tried tying herself to a research boat and leaning
overboard to catch a bit of whale snot in Petri dishes. ‘It
worked,’ she said, ‘but it wasn’t very safe.” Her technique
became more sophisticated. For species like grey and sperm
whales that did not mind being close to a boat, the researchers
attached their Petri dishes to a long pole and held them out
over the blows.

With the shyer blue whale, they had to resort to miniature
helicopters. The Petri dishes were attached beneath the metre-
long choppers, which were remotely flown through whale
snot. “The whales definitely notice the helicopter,” said
Acevedo-Whitehouse, ‘they turn on their sides to look at it.
But they don’t seem bothered and we don’t even touch them.’

Fortunately, the researchers are not being forced to study the
odour of whale blows. But if they did, they might be able to deter-
mine what sex they were. Halitosis has hidden secrets.

¥ Bad breath points to sex

People can correctly guess the sex of fellow humans simply
by smelling their breath, according to a study carried out in
1982 at the University of Pennsylvania in the US.

In their experiments, 19 female and 14 male college stu-
dents acted as odour donors; they were asked to refrain from
cleaning their teeth or eating garlic or heavily spiced foods
during the five days of the study. The odour judges consisted
of five male and five female students.

Odour donors and judges were separated by a screen in a
large, well-ventilated room. Each donor exhaled a given
amount of breath into a glass tube passing through the screen.
On the opposite side, the judges inhaled the breath of a donor
and ranked it on a seven-point scale according to its intensity
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and pleasantness or otherwise. In addition, each judge was
asked to guess the sex of the donor.

Both male and female judges correctly guessed the sex of
the donors in g5 per cent of tests. Female judges were better
at identifying males and male judges slightly better at identi-
fying females. On average, male odours were more intense
and less pleasant than female odours. Circumstantial evi-
dence points to hormonal differences.

4 Real slow food

The next time you mourn a forgotten morsel that’s slipped
past its use-by date, remember that things could always be
worse. Take the case of Fidelia Bates of Tecumseh, Michigan.
After baking a fruit cake for Thanksgiving in November 1877,
the unfortunate Mrs Bates promptly expired. This presented
a rather delicate question at the family farmhouse: who
would be the first to eat a piece of the dead woman'’s cake?

As it turned out, nobody would. Mrs Bates’s family has
resisted temptation for over 130 years, and counting. ‘It’s
hard, it's crystallised, it’s fossilised,” said her 86-year-old
great-grandson Morgan Ford. ‘Nobody wanted to eat it after
she passed away, and so now [ have it.” Kept under a glass lid
and stored high up in a cupboard for 75 years, the cake has
stayed there ever since, save for the occasional appearance on
TV or at Morgan'’s grandchildren’s school show-and-tell.

The fruit cake has attracted a few daredevil gourmands
over the years. ‘My uncle was the first to try a tiny piece off i,
about 25 years ago,” said Ford. “And I did lift the lid off when
it turned 100 and for a moment we could smell rum.’

Such wizened leftovers have long been a staple of local
newspaper reports. In 1951, Mrs E. Burt Phillips of West
Hanover, Massachusetts, returned a 56-year-old can of clams
to the manufacturer (‘still edible’, the press duly reported). A

The yuck factor

year later a 70-year-old crock of butter (‘still white and sweet’)
was retrieved from an abandoned well in llinois. In 1968,
Sylvia Rapson of Cowley, UK, found a loaf of bread baked in
1896, still edible, tightly wrapped in table linen in an attic
trunk (‘'I'm keeping it for sentimental reasons,” she informed
The Times), and when a house in Grimsby was razed to the
ground in 1970, the ruins miraculously yielded up a 1928
packet of breakfast cereal ~ a find that was declared, inevita-
bly, ‘still edible’. .

More unusual is an original owner of ancient grub who's
actually willing to eat it. In 1969, one George Lambert turned
up at the New Mexico state fair wearing his uniform from the
1898 Spanish-American war. Inside his mess kit he found a
piece of hard tack and to the crowd’s awe he bit a piece off
and ate it. ‘Tastes just like it did then,” the grizzled veteran
announced. ‘Wasn't any good then and it isn’t now.”

Oscar Pike, a food scientist at Brigham Young University
in Provo, Utah, would probably not have been surprised.
‘Food quality is always declining,” he said. Just how quickly
it declines, though, remained anecdotal until Pike and col-
leagues put out a call to local households: bring us your tired,
your stale, your undusted masses of tins and sacks. In short,
empty those basement pantries.

Having conducted taste and odour tests on everything
from 30-year-old dried milk to oatmeal, Pike announced his
results in 2006: the oatmeal wasn't all that good, but not all
that bad either. It helped that the fats in quick-cooking oats do
not readily oxidise into hexanal, the unpleasant-smelling
fatty acid that serves as an off-putting indicator of rancidity.
When Pike was asked which old food he would eat himself
he said "30-year-old wheat. Baked into wholewheat bread it
has practically the same sensory quality as bread made from
freshly grown wheat.’

Grains are known for their longevity. Every decade
uncovers more US civil defence caches of vitamin-fortified
survival crackers, a legacy of the Cold War. Though they are
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veritable museum pieces now, in the 1970s local governments
struggled to decide what to do with their vast stores of still-
edible crackers. Most cities eventually tossed them out. But in
March 2006 another 352,000 crackers turned up in a forgotten
vault below the Brooklyn Bridge. A New York bridge inspec-
tor, sampling one, charitably described it as having ‘a unique
flavour’.

Vintage food discoveries may also become widely known
thanks to the web. In 1997 Tony Rogers, a former employee at
a Wisconsin-based chemical company, cleaned out his office
desk to discover a Dolly Madison apple pie he had purchased
ata gas station 8 years earlier. ‘I did pick up a piece of the pie,
and I actually ate some of it. It was somewhat caramelised
and chewy. But ... it was the same taste.” In recent years
Rogers has also occasionally sampled ready meals of scal-
loped potatoes and ham he bought in 1994: ‘They still look,
smell and taste exactly as they did,” he said. ‘T honestly think
that if my pie was put back on a shelf in a gas station, someone
would purchase it, consume it and not ask any questions.’

If they did eat it, though, wouldn’t they get sick? Rogers
didn’t, and in the case of dried foods the answer generally
seems to be no. ‘When stored at room temperature in an
oxygen-free atmosphere, there is no reason to believe dried
food would not be safe,” said Pike. "Microbiologically, low-
moisture food that is safe when packaged is still safe after
storage.” Who could disagree? Plenty of people seemed to
have lived to tell the tale.

It's time to move outside the human body. Theyve been around
for a long time. The oldest head-louse egg to be discovered was
found attached to a 10,000-year-old human hair at an archaeo-
logical site in north-east Brazil, and we are still developing new
ways to bump them off.

The yuck factor

8 Spot the louse

A shampoo developed in the US in the year 2000 provided an
innovative weapon to help parents battle infestations of lice
in their children’s heads. The product caused lice eggs, or
nits, to glow under ultraviolet light, making them much
easier to spot and remove by hand.

Sydney Spiesel, a paediatrics professor at Yale University
School of Medicine, formulated the shampoo after he was
forced to manually remove pesticide-resistant lice and their
eggs from a child’s head. ‘The child had thick, blonde hair. It
took me an hour to go through this kid’s head,” he said.

Every year about 14 million children get head lice in the
US alone. For years, shampoos containing permethrin were
used to keep the bugs at bay. But studies — and experience in
schools and day nurseries — showed that lice had become
resistant to this and other common pesticides. This left
parents literally nit-picking, using special fine-toothed combs
bought at pharmacies. But the tiny eggs, at less than a milli-
metre across, are hard to see — and they stick tenaciously to
the hair. If even a few eggs are missed, the child can quickly
become re-infested.

Knowing that lice eggs contain chitin — the polysaccharide
from which the exoskeletons of arthropods are made — Spiesel
took a commercial organic dye he knew would bind to chitin
and added it to an over-the-counter shampoo. The dye was
‘delightfully cheap and delightfully non-toxic’, he said. The
dye bound to the chitin in the eggs, but not to the hair or
scalp. When Spiesel shone a ‘black’ (UV) light on the eggs he
saw a ‘brilliant glow” which made them easy to remove.

Grossology ~ pretty lousy, eh?
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4 Death, doctors and the
human body

It’s time to visit the doctor, and we hope you are paying atten-
tion. Many people don't, it seems, which leads to problems.
Health research from the US reveals an unexpected medical
risk factor: living too close to the doctor. The Mayo Clinic in
Minnesota was worried that after an appointment many
patients either forget what their doctor told them or ignored
the doctor’s advice anyway.

To find out, researchers monitored 556 people on visits to
their GP, noted what the doctor told each patient, then fol-
lowed the patient home and asked what they had heard. The
patients ‘did not mention 68 per cent of the health problems
diagnosed,” the study found, ‘including 54 per cent of the
most important problems’. The study suggested that ‘denial’
and ‘selective listening’ were the main techniques used by the
patients to ignore medical advice. But the survey concluded
that ‘patients who travelled a considerable distance for their
care were most likely to remember and follow what their
doctor had discussed with them’'.

If you don’t pay attention to the offering of extraordinary
medical research contained in this chapter you’ll miss out on
Robert E. Cornish, the doctor who reckons he can reverse
death, the researchers who made their subject swallow a

balloon full of cold water as a means of cooling the human

body, and what it feels like to die (once you've found out
you’ll need to book an appointment with Dr Cornish).

If you keep reading you’ll also learn about two of this
book’s heroes, Stubbins Ffirth and Barry Marshall. Stubbins

Death, doctors and the human body

drank infected vomit and Barry is a Nobel prizewinner who
swallowed something else. _

Death also features to a worrying degree in this chapter.
We have stories about execution, and what it’s like to drown
or bleed to death. OK, we've changed our minds: pay no
attention at all to this chapter and feel a whole lot better about

- yourself — no visit to the doctor required.

It’s always been a matter of debate whether you should read the
last page of a book first, just to check that it's worth your while
bothering with the earlier bits. Under normal circumstances we'd
decline, but we're not talking about books here, we’re talking
about life. And we've decided that, in this case, the end is a very
good place to start. So, to set the scene, let’s establish just what
life, or its absence, is exactly.

% When is a person dead?

In 1962, R. S. Schwa, a neurologist at Harvard University,
stated that death in humans is certain if an electroencephalo-
gram (a measure of electrical activity in the brain) showed
continuous flat lines without any thythm for an hour or more,
even if the heart was beating. The electroencephalogram
would also show a resistance of over 50,000 ohms and would
not register a discharge even if a loud noise was made next to
the patient. In addition spontaneous respiration should have
ceased for an hour.

There are more sophisticated means of determining death these
days, but we like the idea that you're dead if you haven’t breathed
for an hour and a loud noise doesn’t wake you up. And when
death finally happens — as it will to each and every one of us
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— what does it actually feel like? Do we really know? In 2007,
New Scientist decided to find out more.

¥ How does it feel to die?

Is it distressing to experience consciousness slipping away or
something people can accept with equanimity? Are there any
surprises in store as our existence draws to a close? These are
questions that have plagued philosophers and scientists for
centuries, and chances are you've pondered them too
occasionally.

None of us can know the answers for sure until our own
time comes, but the few individuals who have had their
brush with death interrupted by a last-minute reprieve can
offer some intriguing insights. Advances in medical science,
too, have led to a better understanding of what goes on as the
body gives up the ghost.

Death comes in many guises, but one way or another it is
usually a lack of oxygen to the brain that delivers the coup de
grace. Whether as a result of a heart attack, drowning or suf-
focation, for example, people ultimately die because their
neurons are deprived of oxygen, leading to cessation of elec-
trical activity in the brain — the modern definition of biologi-
cal death.

If the flow of freshly oxygenated blood to the brain is
stopped, through whatever mechanism, people tend to have
about ‘ten seconds before losing consciousness. They may
take many more minutes to die, though, with the exact mode
of death affecting the subtleties of the final experience. Read
on for a brief guide to a few of the many and varied ways
death can suddenly strike.

Death, doctors and the human body

Drowning

Suffocating to death in water is neither pretty nor painless,
though it can be surprisingly swift. Just how fast people
drown depends on several factors, including swimming
ability and water temperature. In the UK, where the water is
generally cold, 55 per cent of open-water drownings occur
within 3 metres of safety. Two-thirds of victims are good
swimmers, suggesting that people can get into difficulties
within seconds, said Mike Tipton, a physiologist and expert
in marine survival at the University of Portsmouth in the UK.

Typically, when a victim realises that they cannot keep
their head above water they tend to panic, leading to the
classic ‘surface struggle’. They gasp for air at the surface and
hold their breath as they bob beneath, says Tipton. Struggling
to breathe, they can’t call for help. Their bodies are upright,
arms weakly grasping, as if trying to climb a non-existent
ladder from the sea. Studies with New York lifeguards in the
19508 and 1960s found that this stage lasts just 20 to 60
seconds.

When victims eventually submerge, they hold their breath
for as long as possible, typically 30 to go seconds. After that,
they inhale some water, splutter, cough and inhale more.
Water in the lungs blocks gas exchange in delicate tissues,
while inhaling water also triggers the airway to seal shut —a
reflex called a laryngospasm. ‘There is a feeling of tearing and
a burning sensation in the chest as water goes down into the
airway. Then that sort of slips into a feeling of calmness and
tranquillity,” said Tipton, describing reports from survivors.

That calmness represents the beginnings of the loss of
consciousness from oxygen deprivation, which eventually
results in the heart stopping and brain death.

Bleeding to death

The speed of exsanguination, as bleeding to death is known,
depends on the source of the bleed, according to John Kort-
beek at the University of Calgary in Alberta, Canada, and
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chair of Advanced Trauma Life Support for the American
College of Surgeons. People can bleed to death in seconds if
the aorta, the major blood vessel leading from the heart, is
completely severed, for example, after a severe fall or car
accident.

Death could creep up much more slowly if a smaller vein
or artery is nicked — even taking hours. Such victims would
experience several stages of haemorrhagic shock. The average
adult has 5 litres of blood. Losses of around 750 millilitres
generally cause few symptoms. Anyone losing 1.5 litres feels
weak, thirsty and anxious, and would be breathing fast. By 2
litres, people experience dizziness, confusion and then even-
tual unconsciousness.

‘Survivors of haemorrhagic shock describe many different
experiences, ranging from fear to relative calm,” Kortbeek
said. “In large part this would depend on what and how
extensive the associated injuries were. A single penetrating
wound to the femoral artery in the leg might be less painful
than multiple fractures sustained in a motor vehicle crash.’

Fire

Long the fate of witches and heretics, burning to death is
torture. Hot smoke and flames singe eyebrows and hair and
burn the throat and airways, making it hard to breathe. Burns
inflict immediate and intense pain through stimulation of the
nociceptors — the pain nerves in the skin. To make matters
worse, burns also trigger a rapid inflammatory response,
which boosts sensitivity to pain in the injured tissues and sur-
rounding areas.

As burn intensities progress, some feeling is lost but not
much, according to David Herndon, a burns-care specialist at
University of Texas Medical Branch in Galveston. “Third-
degree burns do not hurt as much as second-degree wounds,
as superficial nerves are destroyed. But the difference is
semantic; large burns are horrifically painful in any instance.”

Death, doctors and the human body

Some victims of severe burns report not feeling their inju-
ries while they are still in danger or intent on saving others.
Once the adrenalin and shock wear off, however, the pain
quickly sets in. Pain management remains one of the most
challenging medical problems in the care of burns victims.

Most people who die in fires do not in fact die from burns.
The most common cause of death is inhaling toxic gases -
carbon monoxide, carbon dioxide and even hydrogen cyanide
— together with the suffocating lack of oxygen. One study of
fire deaths in Norway from 1996 found that almost 75 per
cent of the 286 people autopsied had died from carbon mon-
oxide poisoning.

Depending on the size of the fire and how close you are to
it, concentrations of carbon monoxide could start to cause
headache and drowsiness in minutes, eventually leading to
unconsciousness. According to the US National Fire Protec-
tion Association, 40 per cent of the victims of fatal home fires
are knocked out by fumes before they can even wake up.

Fall from a height

A high fall is certainly among the speediest ways to die: ter-
minal velocity (no pun intended) is about 200 kilometres per
hour, achieved from a height of about 145 metres or more. A
study of deadly falls in Hamburg, Germany, found that 75 per
cent of victims died in the first few seconds or minutes after
landing.

The exact cause of death varies, depending on the landing
surface and the person’s posture. People are especially
unlikely to arrive at the hospital alive if they land on their
head — more common for shorter (under 10 metres) and
higher (over 25 metres) falls. A 1981 analysis of 100 suicidal
jumps from the Golden Gate Bridge in San Francisco — height:
75 metres, velocity on impact with the water: 120 kilometres
per hour ~ found numerous causes of instantaneous death
including massive lung bruising, collapsed lungs, exploded
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