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AUV TIME OUT COLUMNIST

Examining youngladies was a problem forb déctors until
René Laennec found inspiration in a rolled up sheet of paper
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by Justin

CHILDHOOD GAME
WAS CHEST WHAT THE
DOCTOR ORDERED

GREAT INVENTIONS don’t
always have to be complicated.
It is often the application of a
simple device or technique to a
new area that pays dividends.
In 1816 that device was René
Laennec’s ear and the area he
was about to apply it to was the
heaving bosom of a young lady.

Before you think this column
has simply descended into filth,
perhaps I should explain.
René-Théophile-Hyacinthe
Laennec was perhaps the finest
doctor of his day. Following his
mother’s death from tuberculosis
when he was only five years old,
his young mind turned to the
possibilities of becominga
medical man. Aged just 12, he
was sent off to begin his studies
with his uncle Guillaime-
Francois Laennec who taught at
the medical faculty of Nantes
University. By 1799 Laennec was
studying in Paris under the
greatest doctors of the day,
including Baron Guillaume
Dupuytren, famed for treating
Napoleon Bonaparte's
haemorrhoids, and Jean-Nicolas
Corvisart des Marest.

In Paris Laennec wz
introduced to the classical forms
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of clinical examination:
inspection, auscultation and
palpitation - or, looking at the
patient, listening to the patient
and then giving the patient a
Jorvisart had

ion - tapping the
patient’s body to determine what
lies beneath.

This method had originally
been developed as a quick and
easy way of telling if a beer
barrel was full or empty, but
had brilliantly been applied
to the diagnosis of chest
diseases by Josef Leopold
Auenbrugger in 1761.

These four techniques were
now on the brink of becoming
the basis of modern diagnosis
but for one problem. Looking ata
patient was fine, as was poking
them and giving them the odd
tap, but the problem that dared
not speak its name was listening
to their chest - auscultation. The
usual method of doing this was
simply for the doctor to place his
ear on the patient’s chest to listen
to his or her heart. This was fine
if it is was a man, but what if it
were a woman? And what if it
were a young woman? And what
if it were a young woman who

Pollard
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How might this medic
express his appreciation
ofLaennec’s genius? The
best caption emailed to
engtechmag@theiet.
org by 18 May wins a pair
of books from Haynes.

was frankly on the large side and
possessed of a somewhat
imposing cleavage?

This was the very problem that
faced René Laennec in 1816 as he
stood in his consulting room,
looking down on his latest
patient, for looking was all that
he could do. The woman had
presented with heart disease,
certainly exacerbated, if not
caused, by her great size. He had
thought about percussion and
palpitation but ruefully noted
that: “the application of the hand
were of little avail on account of
the great degree of fatness.”

All that remained was
auscultation, but that was out of
the question as diving into the
young lady’'s cleavage was
considered a little forward, even
when done by a medical man.
There was also no guarantee that
Laennec could navigate his way
through the mounds of flesh to
find the heartbeat.

Fortunately it was at
this point that Laennec had
his moment of genius. He
remembered an old school game
in which children put one end
of along, hollow stick to their
ear while a child at other end
scratched it very lightly with
a pin. Despite the pin being so
far away and the scratching
so tiny, it sounded incredibly
loud and nearby in the child’s
ear as the tube transmitted
and amplified the sound.

This gave Laennec his idea:
“Immediately, on this suggestion,
I rolled a quire of paper intoa
kind of cylinder and applied one
end of it to the region of the
heart and the other to my ear, and
was not a little surprised and
pleased to find that I could
thereby perceive the action of
the heart in a manner much more
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clear and distinct than I had ever
been able to do by the immediate
application of my ear.”

He had invented the
stethoscope and medicine would
never be the same again. Of
course the device needed some
improvement and by 1819 he had
produced the first drawings of
the ‘cylinder’ as he called it -a
wooden tube with an ear piece at
one end. It wasn’t exactly the
modern binaural stethoscope
whose invention would have to
wait until 1851, but it was the
start of a revolution.

Armed with a now complete
diagnosis suite he went on to

name the dis
melanoma before returning to
the disease that killed his

the disease meant being exposed
to it, and the always sickly
Laennec took more risks that
most. In 1826 his nephew, Mériadec
Laennec, used his uncle’s
‘cylinder’ to diagnose the disease
in Laennec himself. He died on

13 August that year, aged 45. *
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Half-past mausoleum' could have been a Roman's
response to a request for the time

TheEccentrie

by Justin

THE CLOCK THAT
WAS BUILT INTO A
CITY’S STREETS

WE'VE TALKED a bit before
about how the ancients knew
what time it was. In Athens a
water clock dripped out the
seconds, but just how your
average Roman knew when to
knock off for lunch was rather
more of a mystery. In fact, the
answer was engineered into
the streets of Rome itself.

The Romans, we know, divided
the day into 12 equal portions of
daylight regardless of the time
of year, so the hours expanded
and contracted in length with the
seasons. But for along time no
one was quite sure how this was
measured, and how a vast empire
was run from Rome on suchan
elastic timescale. Clues have
emerged from excavations in the
city and in the works of ancient
writers, but it’s only with the aid
of modern CGI reconstructions
that the answer has begun to
emerge, and it’s startlingly
simple - the centre of their city
was one vast sundial.

Just whose idea it was to turn
the monumental architecture of
Augustan period Rome intoa
timepiece remains unknown but,

perhaps not surprisingly, the
finished marvel was known as
the ‘Horologium Augusti’. To call
it just a sundial seems a bit
churlish when you consider its
scale and sophistication. The
plan behind the Horologium was
to create a device on such a scale
that the inhabitants of the city
could walk through it rather
than up to it. It would have to be
the largest sundial ever built.

A sundial consists of two
fundamental components. A
gnomon, which casts the shadow,
and a dial plate against which it
isread. If the dial plate was to be
the pavements and buildings of
Rome, then the gnomon was
going to have to be pretty huge
and so the Romans turned toa
country famous for buildingon a
rather epic scale - Egypt. Here at
Heliopolis, in their newly
conquered territory, they found a
22m-high red granite obelisk,
formerly the property of
Pharaoh PsammetichusII
595-589 BC), which they had to
transport to Rome.

As we know from the
trouble the British had getting

®essscccssssscss
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Noton the scale of the
Horologium Augusti, but
what does this lady make of
her sundial? The best
caption emailed to
engtechmag@theiet.org by
15 June wins a pair of books
from Haynes.

‘Cleopatra’s Needle' to London,
moving obelisks is tricky. Pliny
the Elder was impressed by
Roman engineering expertise:
“Transporting the obelisk to
Rome by sea was a more difficult
task by far. The ships attracted
much interest. The late emperor
Augustus dedicated the ship
that carried the first obelisk
and preserved it in a permanent
dock at Puteoli to mark this
marvelous feat. Cement caissons
were installed on board at
Puteoli. The vessel was then
towed to Ostia and scuttled

to help construct the port.”

This obelisk was then set up
on a 160m by 75m pavement in
the Campus Martius, into which
ameridian, worked out by the
mathematician Facondius
Novus, was placed and a
quadrant marked out with the
hours, months, seasons and signs
of the zodiac in Greek. This dealt
with the timekeeping, but the
Horologium was intended to do
more. The buildings around it
were placed so that the shadow
of the obelisk would touch them
on significant days

On one day of the year the tip
of the shadow passed over the
place where deceased members
of Augustus’s family were
ceremonially cremated. On
another, it touched the centre
of Augustus’s mausoleum. And
on 23 September, the Emperor
Augustus’s birthday, the shadow
reached the bottom of the steps
of the Ara Pacis Augustae,
the ‘Altar of Augustan Peace’
commissioned by the Roman
Senate for the triumphal
return of the emperor from
Hispania and Gaul. This
was to remind the people of
Rome of the gifts that the
emperor had given the city.
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Of course there are problems
with setting your timepiece in
stone, even in Pliny the Elder’s
day, and despite his enthusiasm
for the Horologium he has to note
that: “These measurements,
however, have not agreed with
the calendar for some 30 years.
Either the sun itself is out of
phase or has been altered by
some change in the behaviour of
the heavens, or the whole earth
has moved slightly off centre.

Eventually a new pavement was
laid to correct the timekeeping.
The gnomon continued to stand
until at least the 8th century
although, thanks to earthquakes,
its timekeeping become yet more
erratic. At some point the obelisk
fell and was only rediscovered in
1512. In 1789 it was set up again
in the Piazza di Montecitorio

In 1998 a new meridian
was traced on the pavement
Sadly. the shadow of the
gnomon doesn't point precisely
in the same direction, so
Augustus’s clock is once again
telling the wrong time. *
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There are better uses of your day than planning what to

leave in a time capsule for future generations

TheEccentric

I).\ Justin Pollard

HITLER
DONALD

STALIN AND
DUCK TAKE A

TRIP THROUGH TIME

FEW PEOPLE are better at
time travel than engineers. To
be fair, few are worse either as
none of us have cracked the
intricacies of making ourselves
pop up in the past or future just
yet. However engineers have,
for millennia, been leaving
little messages for the future,
buried in the foundations of
the structures they’'ve built.

In short - time capsules.

The first time capsule
occurs in the oldest surviving
narrative in history - the ‘Epi
of Gilgamesh', a Sumerian poem
about a semi-mythological ruler
of the 27th century BC. The
epic begins with instructions
on how to find a box of copper
inside a foundation stone in
the great walls of Uruk, and
in the box is Gilgamesh'’s tale,
written on a lapis tablet.

When you bury a document
under a large wall or temple it's
arguable whether you intend for
anyone to see it again. The idea
of real time capsules - caches of
materials that speak of one era,
left for another — are amore
modern affair. Often starting out

Engineering & Technology July 2012 www LandTmagazine com
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as charms, coins and newspapers
secreted in new buildings, more
superstitious times even saw live
cats walled up in buildings,
although I doubt you could really
call the cat a ‘gift to the future’.
By the 19th century leaving
foundation deposits under major
buildings was all the rage
Cleopatra’s Needle was installed
above a time capsule containing,
among other things, four Bibles
in different languages, that
morning’s papers, coins, a razor,
abox of pins, a copy of
‘Bradshaw’s Railway Guide’,
photographs of 12 English
women noted for their beauty, a
box of cigars, a baby’s bottle, a ¢
bronze model of the monument,
arupee, a portrait of Queen
Victoria and a map of London.
What that tells anyone about

[t

Victorian London, I hate to think.

But it was only in the mid-20th
century that any thought was
given to leaving something worth
having and doing so in a building
whose purpose was to convey
these things into the future,
According to the International
Time Capsule Society, the first

Competition

‘What did these Westinghouse
Electric workers think

of the 800-pound time
capsule buried beneath the
company'’s exhibit at the 1939
World'sFair? The best caption
emailed to engtechmag@
theiet.org by 13 July winsa
pair of books from Haynes.

true ‘time capsule’ was the rather
grandly named ‘Crypt of
Civilization’ in the basement of
Phoebe Hearst Hall at Oglethorpe
University, Atlanta. Sealed in
1940 - exactly 6,181 years after
what was then the earliest known
fixed date in human history - the
idea is that it should be opened in
8113, making it a record of life
from exactly mid-way through
our recorded story.

Inside are microfilms of great
religious and secular literature
(including ‘Gone with the Wind’),
works on the sciences and arts,
models of Donald Duck and the
Lone Ranger, and voice
recordings of the more charming
characters of the day, including
Hitler, Stalin and Popeye! In case
this all seems like gobbledygook
to our descendants - or whoever
finds the cache - the first
machine you stumble upon
inside the vault has the sole
purpose of teaching you English
so you can make sense of all the
rest. Although I imagine Hitler
was speaking in German so that
might be a bit confusing. The
crypt also contains a Budweiser
beer should the finder be
overwhelmed by the task ahead.
Of course, all these microfilm
readers and projectors require
electricity so the builders also
left a wind-driven generator.

But before you run out to place
your own message to the future
under your next project, it's
worth taking the time to think
about what to put inside. Many
historians argue that the
contents of most capsules are
almost useless, being filled with
the sort of material that is
unlikely to survive anyway or
that tells us very little about how
people in that era actually lived
For historians, your mum’s

MAN
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shopping list might be a lot
more useful than a recording of
Stalin. If there's a lesson from
the history of time capsules it's
that you should never let
politicians decide what goes
inside - they'll fill it up with
themselves.

You also need to consider
where you put your capsule and,
whatever you do, try to keep a
good public record of where it is.
The city of Corona in California
has so far managed to misplace a
series of 17 time capsules dating
back to the 1930s.

In 2008 Nasa installed the
‘Immortality Drive’ on the
International Space Station
which contains the DNA
sequence of aselect group of
humans, including Stephen
Hawking, US comedian Stephen
Colbert, Playboy model Jo
Garcia, a couple of fantasy
writers and a wrestler.

Long after humanity has
disappeared, beings from the
future will be able to reconstruct
this motley crew and learn
everything there is to know
about humanity. Only a wrestler
and a glamour model will
remain to speak for us. Which
is probably how it should be. *
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slow to accuse each other of being economical with the facts.

Thel<ecentric

by Justin Pollard
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WHEN NECESSITY
UST WON’T GIVE UP
HE INVENTION

ENGINEERS have had
remarkable success with
mechanising some of the more
tedious parts of human life,
but automatically telling when
someone is spinning you a
whopper isn’t one of them. A
machine that could tell when
you'relying would allow the
police to simply ask suspects
if they committed the crime
and then sentence or release
them accordingly. So it’s hardly
surprising that people have
been working on just such

a machine for some time.

It was in 1895 that Italian
criminologist and physician
Cesare Lombroso came up
with the idea of measuring
the blood pressure of suspects
under interrogation to see
whether the mention of their
supposed crime made their
heart beat faster. Of course just
being interrogated makes most
people’s heart race a little so
the results were indifferent.

Shortly after, another Italian,

Vittorio Benussi, suggested
that a pneumograph - a device
torecord breathing rate and
depth - might also indicate
when a subject is not quite

telling the truth but again this
proved unreliable as it tended to
brand all asthmatics as liars.

It would have taken a
superman to carry the idea
further but in the end everyone
had to make do with Wonder
Woman instead, or rather her
creator William Moulton
Marston, Psychologist and
comicbook designer Marston
probably got the idea for his
systolic blood pressure test from
his wife Elizabeth, who noted
that her blood pressure seemed
to rise when she was upset.

Marston, a noted feminist of
his age, went on to build a
machine to measure just this
although he proved not enough
of afeminist to share the credit
with his wife. Interestingly it was
Elizabeth who also suggested a
female comicbook superhero,
leading to the creation of Wonder
Woman, although again somehow
he forgot to credit her: What he
didn’t forget was to give ‘his’
creation her own lie detector —her
‘lasso of truth’ which forced those
it held to obey and tell the truth.

By the 1920s it was clear that
taking a single reading couldn’t
identify a lie, but perhaps taking

Competition

What's going onin the
picture on the left? The best
caption emailed to
engtechmag@theiet.org by
17 August wins a pair of
books from Haynes.

asuite of readings at the same
time would provide the answer.
With the invention of the
skin-conductance monitor by
John Larson in 1921 this looked
to be step nearer. By combining
heart-rate and breathing
monitors with this new device
that effectively measured

how sweaty your hands got
when you were stressed,

the polygraph was born.

Its caught the attention of
Leonarde Keeler, one of Larson’s
assistants who, as well as being
an amateur magician, had
worked closely with the chief of
the LA police, August Vollmer. It
was these links that led to his
machine, the ‘emotograph’ being
first used on those accused of
crime. On 2 February 1935, two
men accused of assault took the
Keeler polygraph test and failed.
When the result was introduced
in court the men were found guilty.
Even in this more believing age
however there were doubts about
amachine whose results were
dependent on the analysis of
subjective data by a subjective
human tester, so even when the
chief suspect in the Cleveland
torso murders failed a polygraph
test there was not enough other
evidence to bring a charge.

So was the polygraph
destined to go the way of other
improbable machines? Certainly
not. The desire to be able to tell
if someone was lying proved too
great. Up until the introduction
of computerised systems in the
1980s the polygraph machinery
remained little changed,
although from the 1970s it came
into competition with voice
stress analysis. VSA promised to
cut through the fog of lies, based
on UK researcher Olof Lippold's
discovery that inaudible changes

to voice patterns caused by
micro-muscular tremors can
change depending on how
stressed the subject is. What it
did create was an unholy bun
fight with the proponents of
polygraphy, with both sides
claiming the other’s technology
and methodology were
unreliable. Perhaps they should
have taken lie detector tests?

Despite this, both techniques
survive today although you’re
more likely to find a lie detector
in a job interview for the security |
service than during a murder :
trial. But do they now work?
According to the 2003 National
Academy of Sciences report the
majority of polygraph research
is simply too unreliable and the
large number of foreign spies
who have managed to pass USlie :
detector tests with flying colours ;
might suggest that it shouldn’t be
relied upon. Ultimately a device
invented by a eugenicist, a
cartoonist and an amateur
magician to solve a dream may
yet need a little more work. *
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- The US Air Force could never have imagined how long it
: would take to complete a wartime journey across the Atlantic.

1SHOULD start by telling you

torelax —this isn’t an article

about the Bermuda Triangle

or Flight 19. It’s far more

interesting than that; although

: it does involve a lost squadron,

i but one that was found thanks

{ to some novel engineering.

i In1942the US began

! stockpiling equipment in Europe

: as President Roasevelt threw his

. country’s manufacturing might

behind the war against Nazism.

A major part of this involved

! moving large numbers of planes

f acrossthe Atlantic in ‘Operation

Bolero’. Carrying planes on ships

was slow and involved running

the gauntlet of German U Boats,

but most US planes didn’t have

i the range to make the crossing.

i So the Bolero plan involved

{ flying aircraft from Canada to

Greenland, then on to Iceland
and finally across to England.

! Soitwasonthe morning of

15 July 1942, two P38 Lightning

squadrons, Tomcat Green and

Tomcat Yellow, each escorting

i one B17 bomber, took off from the

west coast of Greenland on the

second leg of their flight to

England. Navigating over
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HOW ENGINEERS
RECOVERED THE
LOST SQUADRON

Greenland is not easy at the best
of times, and with dense, low
cloud cover this was not one of
those. There was clear sky if you
flew high enough; the only
problem was that it was so high
the crew would freeze to death.
Having crossed the east coast
of Greenland, but finding
themselves unable to get safely to
Iceland, the commander ordered
them to return to their original
west-coast base. However, in
atrocious conditions the entire
flight became disoriented. When
they next glimpsed the mountains
of Greenland they found that
they were not back on the west
coast but two hours away from
their base on the other side of the
country without enough fuel to
recross the icecap. The only
option was to land on the glacier
below and hope for rescue.
Fortunately this story hasa
happy ending. After several days
on the ice the crews were picked
up. Their eight planes
though,were stranded, so they
were left behind on the glacier.
Forty years passed, and
during those years the P38 - once
America's most ubiquitous

ine.com

Competition

This ‘glacier girl'isn’tin

the same predicament as
America'’s lost squadron,
but what is she up to? The
best caption emailed to
engtechmag@theiet.org by
14 September 2012 wins a
pair of books frora Haynes.

fighter - became exceptionally
rare, with only 20 full or partial
examples remaining and justa
handful flying. So the thought of
recovering six planes (and two
B17s) sitting on the Greenland
ice shelf proved hard to resist.

Of course, having been
besieged by half a century of
Arctic weather, the planes were
buried under snow and ice, and
there was no sign of them at the
crash site. Turning to
archaeological remote-sensing
techniques, searchers used
magnetometers and airborne
radar systems to penetrate the
ice, but found nothing. Then, in
1983, aradar system specifically
tuned to see through ice found
initially two metal anomalies
and then, two days later, six
more. The planes were found.
The only problem was they were
entombed 80m down in the
glacier

So how does an engineer go
about getting a plane out of a
glacier? Well, first you melt the
glacier. Obviously not the whole
thing, but a borehole. It was 1992
before a team equipped with the
‘super gopher’ arrived over one
of the P38s. The gopher wasa
simple device —a bullet-shaped
‘drill’, just over a metre wide,
inside which hot water was
circulated to melt the ice whilea
submersible pump removed the
melt water. This allowed the
gopher to melt through the
glacier at half a metre an hour.

That was the easy bit. The rest
of the procedure involved more
fragile but adaptable machines
-humans. Each day a volunteer
was winched down the 80m ice
hole (a 25 minute trip) with a
steam hose to begin the work of
carving out an ice cavern. Of no
help in taking their mind off the
claustrophobia was the knowledge

;...".'....l.........'..I....................'..‘...l............."‘.‘.’..I.........—..Il...

that they had to carve the cavern
into a such a shape that the 80m of
ice above them would not collapse
and crush the plane and them,
Eventually the P38 stood in its
own cave, still on the 1942 glacier
surface, just as it had done the
day it landed. The only problem
left was getting it out through a
narrow hole. The answer was to
turn the P38 into the world’s
largest Airfix kit - in reverse.
The plane was methodically
deconstructed a piece at a time
and lifted on hand winches
through the bore hole. From here
the pieces were shipped to
Denmark and then back to the US
where each piece was assessed
and repaired or replaced.
Fortunately engineers are the
only people who are as good at
putting things back together as
they are at taking them apart. On
26 October 2002, in front of 20,000
spectators, P38 Lightning serial
417630, now renamed ‘Glacier
Girl’ took to the skies once more
after 50 years entombed in ice. *
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butitlacksa
little in the
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- navigation techniques,

NAVIGATION

HOW BIRDS, BOARDS
AND STONE MADE A
9TH CENTURY SATNAV

FOR REASONS that there really
isn’t space to go into here, I have
spent alot of this year dealing
with 9th Century Vikings. On
the whole they’ve proved a
rather admirable bunch and sol
think it’s about time we stopped
thinking of them purely in terms
of their robust attitude towards
foreign policy and started
appreciating them for their
technological achievements.
i Inparticular, I've been
: thinking about navigation and
i the sticky problem of finding
! places like Iceland, which sits in
i an awful lot of ocean. We know
i that the Vikings had reached
Iceland by 874 when Ingolfr
Arnarson is recorded as building
his homestead in Reykjavik, and
¢ we know that the descendants of
i those early Icelanders went on to
travel further west to Greenland
and even Newfoundland. The
question is, how? The answer, it
: would appear, is with a bird, a

: board and a lump of stone - the

i Viking equivalent of a satnav.

¢ Of course, the Vikings were

i very good with ships and could

i easily navigate in sight of land

i by just using landmarks and
i their knowledge of the coast,
© i shoals, rocks and harbours.
o i Setting out across the open sea

The’\hkmgs seafaring exploits relied on some mgemous

Thelccentre

by Justin

was another matter.

Floki Vilgerdarson, who the
‘Icelandic Book of Settlements’,
or ‘Landnamabdk’, credits as
being the first person to
deliberately set out for Iceland,
navigated using ravens. When he
reached the Faroe Islands he took
three ravens on board and
headed off in the rough direction
of Iceland. After a while he let a
raven go, which flew up until it
could see much further over the
horizon than Fl6ki could, at
which point it spotted the Faroes
and promptly flew back home.
Some time later he set another
raven free which flew up, had a
look round and promptly came
back to the deck, indicating that
they were really now quite along
way from land. Finally, he let the
third raven go which flew up,
spotted Iceland in the far
distance, and headed off there.
Floki gratefully followed.

There is amore technical
means of navigation mentioned
in the history of the Faroes. This
is the ‘sun-shadow board’, or
solskuggerfjol, used for
determining latitude by
measuring the height of the Sun
over the horizon at noon. [t was a
circular wooden board, about
25-30cm in diameter, with a
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enomon at its centre, the height
of which could be set to the time
of the year (the Sun is lower in
the sky at noon in the winter
than the summer).

To keep it level, the board was
placed in a bucket of water. Next,
the shadow of the noon Sun was
observed. A concentric circle on
the board gave the line the
shadow should reach if the ship
was on the desired latitude. If the
shadow was beyond the line, the
ship was north of this latitude; if
inside, the ship was south of it.
So by checking the noon-day
shadow reached the same circle,
you could ensure you were going
due east or west.

You'd need to know when noon
was, s0 you should start making
measurenments ‘around noon’
and marking the position of the
shadow on the board. The point
where the shadow is shortest,
and hence the Sun is highest in
the sky, would be noon.

The final method of
navigation is a shade more
contentious. One of the sagas
mentions an incident that must
have been typical of northerly
navigations. Navigation
requires knowing where the
Sun is, and this can be tricky
under leaden, snowy skies.
When King Olaf asked the
hero Sigurd to manage this feat
in the saga, Sigurd grabbed
a ‘sunstone’ and correctly
estimated where the Sun must
be by looking through it.

Just what this sunstone is has
long baffled historians and it has
often been dismissed as a
‘magical’ device. However, it has
been noted by archaeologists for
some time that some forms of
calcite, notably Icelandic Spar,
have polarising properties, so
perhaps these were the basis for
real sunstones. They noted that
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calcite can variably polarise
light depending on the
orientation of the crystal. Atone
particular point, however, known
as the isotropy point, the crystal
eliminates all polarisation.

This property was exploited
last year by physicists at the
University of Rennes 1 who
noted that if the calcite is then
suddenly removed from the line
of sight at this point, a faint,
yellow streak, known as
Haidinger’s Brush, is briefly
visible. This polarisation
artefact in the eye rather
conveniently points directly
towards where the hidden Sun is.

Proof of concept is not, of
course, proof of use, and to-date
no Icelandic Spar has been found
in Viking nautical contexts,
although, to be fair, no-one has
looked for it. Calcite has been
found on later vessels, however,
hinting perhaps at the antiquity
of the technique. Perhaps Leif
Ericson owed his discovery of
North America not to luck or
bravery, but to birds, boards and
lumps of stone. *
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: SOME PEOPLE are born
engineers, some become
engineers and others have
engineering thrust upon them.
Never has the latter of these

than in the story that turned
Roald Dahl from budding
author to life-saving inventor.

Our tale began in 1960 when
the author was living in New
York with his young family. On
5 December the family nanny
was pushing the Dahls’
four-month-old son Theo across
85th Street in a pram when a taxi
hurtled around the corner and
collided with them, flinging the
pram into the air.

Baby Theo suffered severe
head injuries but mercifully
managed to make a remarkable
recovery and, after surgery to
release the pressure of fluid on
» i hisbrain, returned home shortly
before Christmas. A happy
ending? Well, not quite.

The family noticed he was
becoming quiet and disengaged.
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children also helped to develop a breakthrough medical
- device used by thousands of young people.
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A psychiatrist neighbour pointed
out that this was because young
Theo could no longer see. The
problem was hydrocephalus, the
build-up of cerebrospinal fluid in
the brain’s ventricles, putting
pressure on the brain.

Rushing back to hospital, the
condition was caught before any
permanent brain damage was
done and Theo was fitted with a
‘shunt’ - an internal catheter
with a valve that drained excess
fluid away, reducing the pressure.
This device itself had been an
invention born of necessity
when machinist John Holter’s
son had developed
hydroencephalus after
contracting meningitis. Prior to
the shunt’s invention the
condition was treated by passing
aneedle through the brain to the
ventricles and drawing the fluid
off directly. Holter’s great
breakthrough was to use Silastic,
a flexible silicone rubber
material thatdidn’t produce an
immune response, to form an
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implantable self-sealing silicone
valve. His son went on to receive
the second ever Holter valve but
sadly died from complications
following an epileptic fit at the
age of justfive.

The original versions of the
shunt did have a serious
drawback, as for some reason it
occasionally stopped working.
Each time little Theo lost his
sight and was rushed back to
hospital; each time no one knew
if his sight would return at all.

Roald Dahl was not one to take
a back seat and leave everything
up to the doctors. Back in the UK,
Theo’s consultant at Great
Ormond Street Hospital,
Kenneth Till, had discovered the
cause of the problem —debris
from the ventricles kept blocking
the slit valves in the shunt and
each time they did, the
hydroencephalus returned. So
Dahl decided to design a new
valve that wouldn’t block.

The fact remained, he was a
war hero and a writer, not a
hydraulic engineer. So he very
wisely looked around for some
expert help. This came in the
form of his old friend Stanley
Wade, who shared the author’s
passion for building model
aircraft. Wade was a toymaker
with a factory in High Wycombe
and his particular specialty was
building engines for model
planes, which required tiny
precision pumps for their fuel
systems. These required even
tinier precision valves.

Together Dahl, Till and Wade
set to work redesigning the shunt
with a novel valve in the form of
two metal discs, set in restrictive
housings at each end of a silicone
rubber tube. Pressure from the
ventricles opened the valve
allowing cerebrospinal fluid to

THE AVMAZING TALE
OF ROALD DAHL AND
THE CEREBRAL SHUNT

i

drain away but any reverse of
pressure closed the valves
preventing reflux. The stainless
steel construction also made the
valve stronger than plastic
versions and much easier to
sterilise.

The nextjob was getting the
catheter into the ventricles of the
brain without creating debris in
the first place. This was achieved
by using a cannula carrying a
hollow tube to introduce the
catheter without it ever touching
the brain.

Ironically, by the time the
Wade-Dahl-Till valve was
perfected in 1962 Theo’s
condition had improved to such a
degree that he didn’t require one,
but his father’s work was not in
vain. Thanks to an agreement
between the three inventors
never to take royalties from their
invention, the cost of making
this superior valve was a third of
that of its competitors so the
device went into full production.
Nearly 3,000 children had them
fitted before newer technologies
replaced it, making them perhaps
even more grateful for the
wonderful works of Roald Dahl
than any other children. *
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