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Linking narration written and read by Arthur Garratt

Sig. tune: 'Newsprint' (Papworth) - International Studio Group,

Directed by Hugo de Groot (DW/LP2921)

DELICATE NEEDLEWORK 8R/41E720G rec.23.4.68.. Dur: 06'03"

The plastic surgeon has to carry out some very fine sewing in

“order to rejoin the finer blBod-vessels. Pauline Hillman

recently visited Queen Victoria Hospitdl, Fast Grinstead, and
talked " to the plastic silirgeon who was resPonsible for success-
fully rejoining an entirely severed finger,

X=RAYS FiOM THE SUN 8R8/41E572G rec,20.5.68. Dur: 05'11"

Professor Si¥ Harrie Massey, F.R.S., of Univergity College,
London, describes the objects of rocket and satellite studies
of solar x-ray emission to Aubrey Wilson.

SCIENCE NEWSLETTERY . 88/:1E719G rec.20.6.68. Durs 03'32"

Presented this week by B¥yan Silcock, whose subjects are
aluminium-reinforced fibres; rapid cleaning of sHhips plates:

lens grinding techniques; and an ear defender for noisy situations.

SAFETY IN THE AIR 8H/41E717G rec.19.6.68... Dur:.02'48"

John Bentley, of "FLIGHT" megazine, has just returned from the
Beirut conference on air safety, and reports on some of the
developments discussed,

SLFETY FOR THE FISHERMAN 8R/41E721G rec.22.5.68. Dur: 03'16"

Tragic accidents earlier this ye8r underlitied the risks of
distant-waiiter trawling. One gFeat danger is the icing-up of
masts and rigging, and Palmer Aero Products has deveised an
inflatable rubber sleeve to prévent this. Bobin Bu¥ton talks

to Mr., Campbell Thomas, the firm's Product Supervisor, about it.

DATING ANCIENT POTS - 8R/41E255G rec.13.3.68, Dur: 03'52"
The well'-established radiocactive-carbtn method of dating rocks
and archealogical specimeéns fails where carbon is not present -
for ingstancé in bricks or pottery, A method being developed
by the Oxford UniVersity Department of "Archaecology uses the
phendmenon of thermoluminescence, as Mr, Brian Aldred of the
Department explains to Paul Vaughan.
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GARGATT : Hello — SCIENCE IN ACTION, Arthur Garvatt here.

The subjects we have for you today include: x-rays from

the sun, air safety, and safety for fishermen.

‘ First I have to tell you that Britain's heart
trangplant patientﬂhas died 46 days after 1lhe operation.
'Appafently he contracted an inﬁection winich he cguld
not resisy. There Will be more getails, of cOUrSe,
when the results ¢f the autcpsy are published.

?ad news - but we have sometning much more

engoufaging toﬂfol}ow - on the subject of plastic
surgery. To report - Paul}ne Hillman.

HILILMAN ¢ T'm at the Queen Victoria Hospital, Zast Grinstead
and~I've just been looking &t what lovks like a human
nair but it isn't:it's a very thin thread that's being
uged in some of the most advanced plastic surgemy
operations. ~ And two wecks ago, at this hospital, the
totally severed fingers of a patiernt wdre rejoined and
with mé is the surgeon who did the opevation. Ig this
the Tirst time this opevration has been done in this
.country?

SURGEON ¢ To my knowledge it is the fivst time it's bEen
done in this country, and of course it 1s too carly to
tell whetHer the operation will be a total success.

It has certainly been done in Japan and in the United
States.

HILLMAN: How exactly do you go about it?

SURGEON ¢ Well it is necessary not just to join the skin and
the bone but particularly the small blood vessels carrying
blood to and from the amputated part.

HILLMAN: What order of size ave these blood vessels?

SURGEON ¢ These ar¥e about the size of a pencil ledd, the
lead in an ordinary wooden pencil, riot. the prpelling-
pencil type whicl is usually smaller.

HITLMAN: ~ —  So obviously you need some sovt of magnification
for this.

SURGEON : Yegs we do.

HILLMAN ¢ What exactly do you use?
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We ourselves find it best to use some sort of

operative microscope. The new one we have, in fact, is

two operatirg microscopes built into one machine, sO
thattwo surgeons can work at once - one helping the
other. The blood vessels have to be jolned by
stitching the edges together = this is like stitching
thé ends of two tubes together except  the tubes are
very small and §o we have to use this fine stitch
material you were talking about.

How long have you been working on this technique?

Well we've been working in The eXperimental field
on thHis Technique for nearly four years though in fact
other surgeolis in the Unitsd States st@rted this small
vessel surgery about ten or twelve years ago.

What's the smallest vessel you've been able to
join using this technique?

About .7 of a millimetre in external diameter.

Thet's fantastically small, _t seems almost
imposgible to think you can stitch anything so small.

I think it's going to be impossible every time
I see one.

How is this t&chnigque going to help you in your
work with tissue grafting?

Well basically I think™I have to t€ll you a Iittle
bit about how a tigsue iz transferred from one part of
the body to another before we can go invo the real”
détails of how this new technique will help? There
are threé& basic methods - one is to cut a free graft,

a thin graft, of probably skin and put it on a raw
surface'somewhere else. This will, in th€& course of
time, gradually gain a new Blood supdly from the pa¥t
where 1t is put down. There are certain sites where
thif cannot be used as the blood supply to the site
where the graft is put is inadequate To support the
1iTe of the graft, examples of this are b&re botre or
bare tendon. When one wish@s to place transfer tissue
on such a'site it is necessary to use what we call a
pedicie graft.

And what's this?

Well for example if one had a skin defect ©n the
Back of the hand that one wished To fill &nd for sOme
reason one could not use & free graft, perhaps there
was exposed bare tendon or bare bone on the back of™
the hand following an accident, it would be necessary
to cut what we call a plagque - let us say oOf abdominal
skin - one would cut three sidés of a“square and 1ift
up this squa¥e rather like a trap door hinge along one
side, and through this hinge would be the blood vessels
té@king the blood to and taking the blood away again
from this flap of tissue.
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What happens to the underneath of the flap?
Isn't it bleeding profusely?

Tell onecan stop: the bleeding fairly easily and
this raw urdderneath of the flap will then be placed on
the raw surface on the hand. ©So that the hand is
attached to the abdomen and the natieént has to sit
like this for about three wéeks before a new blood
supply has grown satisfactorily between the hand and
this flap of tissue.

Is the hand encased in plaster of Paris to stop
them moving away?

Well in this particular instance some form of
strapping, adhegive strapping is usually adequate, a
1little bit of movement 1s permissable. At the end of
three weeks one can divide The hinge and the flap of
skin that you have transfé&rred will live on the new
blood vessels that have grown into it from the hand.
This is the second method of transfer,

The third method is not at present in use in
plastic surgery and the bést example of it that I can
give you is in a Kidney transplantation where The
kidney is taken from a donor and put into the recipient.
And when this is done the blood vessels are joined up
so the kidney, which has been tVansplanted, has an
immediate blood supply to and fro.

Now why isn't this in use at the moment?

This isn't in Gse in plastic surgery because the
blood vess€&ls concerned in feeding such a piece of wkin
are smaller than one has been used Tto jolning up.

How big are the vessels in a kidney for example?

Well the vessels in tThe humen kidney are pé&rhaps
a small piece of skin that ore might be transferring
might be something again"the size of a pencil lead or
even & little bit smaller.

S0 obviously this is where the new technigque comes
in?

T This is where the new technique comes in. s
operation has not been done in~the human; it has been
doiie succe¥sfully With an expe¥imental animal and
various surgeons around the World are waiting for a
suitable case to do this operation on.

Which will obviously come up in the near future
you say?

Well we all hope so.
s,

_ May I wish you the best of luck When that time
comes along. Thank you very much for talking to us.

Thank you.
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Fascinating isn't it, and that was Pauline Hillman

talking to a plastic surgeon.

Astronomerg hﬁve suspected for many years ?hat
the sun and sﬁavswwadiate in the }nfva-ved,multr@j
viglet and X-ray meg_j;ons - but our atmosphere, fortunately
for us, totally absorbs these. It wasn't until the
coming of rockets and satellites that we cguld put
instruments up high enough to detect this radiation.
?he first detection of X-rays from the sun was by
rocket in 1958. Since then many satellites - such as
the ESRO TWO -~ havepbeenﬂfitted with detectors and we
have pieced together a great deal of information of
obvious interest to astrophysicists. Aubrey Wilson
went to see one of the leading men in this f}eld, Sir
Harrie Mas§ey, and asked him first what interested him

about the results:
“Well a gredt number of different features - wé're
interested in practically all of them. In the first
Anglo-Americanl satellite we had equipment to study in
detail the hardness of these X-¥ays, that is to say,
what was +the intensity of cofiparatively s6ft and less
penetrating X-rayg, as compared to the mo¥e penetrating
Ones, W& got very satisfactory and interesting
results froil these experiemenns, but we want to go on
ahead in very much more d&tail, beciuse the sun, which
you all know is a very variable star gt times when it
is very spotty and so on - and thd variability i§
associated very closely with its emmission of X-rays.
And what wée want to do is to track down this associdtion
in much more detail. ComipZring the emission of X-rays
with the emission of other vadiations from the 'sun and

‘this envolves continuous observation of the X-rays from

a space vehicle,

WhiTh particular satellite contains your equipment
for information?

This was ARIBL ONE, since tlen we've had other
equipment Up - we have some operating now in &n
Apiericdan orbiting solar observatory and we are
preparing other €quipment - some of it is launched in
rockets at Woomera and some will be launched in Ffuture
satellites.

Talking about equipment in satellites, have you -
got any equipment in IESRO TWO which was put up the other
day?
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Oh yes certainly, we have equipmént which is
concerned with this very matter of X-ray emission from
the sun. ESRO TWO has a véry suitable orbit to study
these matters because it's related to the orbit which
is polar’and it als©¢ Provides us with the oportinity
of comparing the X-ray radiation With actual particle
radi8tions which cal only be observed in the poles.
Other people are cavrying out the observatidns on these
Particles and we Will be able to compare our X-ray
results with theirs.

What specific information are you looking for from
ESRO TWO?

Well. examining the quality of the X-rais from the
sun - that'sto s8y the intensity of the X-rays in,
which are hard X-rays, the iticnsity of goft X-rays and
SO0 on, in. gofie detail, rather mo¥e numerical detail
than just hard and soft, considerably more. But it 1is
this sort of information we want to get.

"How do the satellites actually transmit the
information to you?

Well on board the satellite there is a rEdio
transmitting system and the signal which it trenunilts
is nmodified by the information which is accumulated
about the X-rays. S0 that these modifications are
sent down to us in thé form of a signal which changes
deponding on the nature of the observations. We can
interpret this and get the results we want.

Yes, 1 was just goinZ To ask you that, who interprets
it? 7 But how do you interpret it, that's rather more
important?

Well this imvolvés, of cours®, the use of high speed
compUters because there is an enormous amount of
information comes doWn, really colossal amount and the
computer does the first job for us in getting it into
a form so that we can then think about it. The one
thing, of couvse, which we con't avoid doing is thinking
this is not possible to automate!

But what I'm not &till not quite clear about is
what shape is the information in, when it comes to you?

The information as it comes to us is in mumevical
form, It actually gives in many instances the numbers
we want to work on.

So once you get these numbers, what's the next stage?

‘Well then we have to s€c what the signifcance of
this is in relation to ocHer information about the state
of the sun - there Is a great deal of information being
accuiiulated in solar obserVatories and so on - which
refer to radiations which reach the ground. We dan
compare with such observations and in that way try to
find ‘out what are the underlying ~Tfactors ¥Which are
determining the variability as expressed through the

=5
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IASSEY : - -
(Cont.) emission of X-rays and the other madiations.

WILSON ¢ So when you've got this information, yvou've got
it tabulated and analysed and so, what use can you put
it tov

MASSEY s < Well one thing = actually this is not very far
fvom being useful already = is that now that aircraft
aré Tlying very much higher, particularly the Concorde
airvcraft will fly at quite a high altitiide, then there€
i¥ the question of miking suré that there™is no danger
from ¥adiation, ;| pounetrating radiotions from the sun.
Such radiations are only emitted during diftuvbed
conditiong of the sun and we would like very muchi to be
able to predict when the sun is going to be disturbed
and what will be the extent of the disturbonce.

WILSCN: And what's the answer? I'm in o Concorde,am I
likely to be affected?

MASSLEY 3 - 7ell if you know in advence whether it's likely
or not, well, of coursc, you could avoid, actually avoid
flying that high and if of course there wes an actlal
outburst from the sun - the thing to do is to record
this as quicKly as possible so that youcan then fly
down to lower sltitudes to avoid any serious ccnseguences.

GARRATT s Sir Harrie Massey was talking to Aubrey Wilson at
University College, London. Incidentally, Sir Harrie
mentioned safety in the air and later in the programme

we have something else on this subiect.

But first, our regular science newsletter. As
we told you last week, Denny Desoutter is on holiday
and this week's edition is presented by Bryan Silcock:

SILCOCK: “Eve¥ since the end of the war a government
laborstory just outside London called the Explosives
Research and Development Bstablishment has been busy
devising bigger and better bangs - or so eve¥yone thought,
but when it opened its doors to the press for the first
time last week it turned out that only about 20% of its
programme actually involved explosives.

My first two items come from the non-banging
activities of the Explosives Research Lstabl:shment.
In fact one of them is for keeping bangs out. It's
called the Erdefender - a pun that's almost impossible
to7explain. on the radio. Anywey it's & combindition of
ear miffs and headphones. You can hear ordinary
conversation throligh the lead phones, but they're set so
that they don't transmit really loud noises, and of
course the muffs stop sounds reaching the ears in the
ordinE¥y way - in fact it's Jjust thé thing if you want
to carry on a quiet conversation during an artillery barrage.

-6 -
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SILCOCK: - -

(Dot ) “The IEstablishment is also very interefted in
materials, and it's devised a new fo¥m of reinfo¥ced
aluminium that could havé a big future in the aircraft
industry. It might, for example, make it possible
to raise the speed of the Concorde supersonic
airliner, at present limited by thHe ability of
aluminium to withstand high temperatures...

Fibreglass has made everyone familiar with the
strength of composit materials. Well the new
aluminium is also a cofposite. It's reinforced with
whiskers of silicon carbide - that's tThe carborundim
we use to sharpen knives. Whiskers ave minute hair
like crystals that gr¥ow spontaneously on Some
materials and they are quite amazingly strong - many
many times stronger than the bulk material. Well,
these whiske¥s incovporated in alufiinium make it
very much stronger - in fact as strong as titanium,
but ' weighing only half as much.” Titanium is of
coarde the costly metal The Americans have chosen for
Ttheir supersonic airliner, -

Iy other two items are concerned with bla@sting,
they're very differeént. One is a machine for cleaning
ships, the other for polishing lenses,_.

I'll take the ships fivst, Modern paints can
make a ships hull §o smooth that the reduced friction
can lead to an extra knot or so on the speed and
fuel costs slashed by as much as 30%. Even so it
may not be economic to t&ké a ship like a giant
tanker out” of service for repainting UnleSs it can
be doneé very quickly. Well, at their Merseyside
shipyard Cammell Laird have just instaliled & new
£200,000 machine for cleanirig ships in record time,
It's a giganti® grit blaster as big as a dockside
crane ard controlled by only oie man, The operator
can move it up and down, and from one end of the ship
to the other to strip its paint faster than by any
other method. -

Cammell Laird's fiachine will take thé plice of
men on scaffolding scrubbing away with wire brushes..

My final item is also a new approach to another
traditional activity: lens polishing, Which is
usually still done by hHand with Jewellers rouge.

At the Scientific Instrument Research Association
they are experimenting with the use of beams of ions
(particles of atomic size) to do the same job., ~If
it works it will be quicker, and prodlice a better™
finish, than the usual method. Several laborgtories
are involved in the project and there is hope that
eventually 1t might be possible to do more than the
final polishing with ion beams. If they could also
be used to erod away glass in gquantity they could
replace mechanical grinding as well as polishing.
Complicated lens pvofiles which take man y@ars to
grind and polish could be completed in a fraction
of the time.
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B.JTLEY: - : -
(Cont.) remedifl action tc be taken can be read out after
thé warning has been givén §o that the pilot has an
aural prompt while he performs the vital actions to
ensure safe operations. In this way air safety will
eventually feel the benefits of automation.

GARKATT : John Bentley. Now to sefety at sea, with
a background ol air safety. One of the reasong for

trawler disasters is icing-up. Surprising, but if

the superstructure - the masts and riggirg -

badly iced, the extra weight mey be enough to
unbalance the ship so that it capsizes.
The problem has Leen tackled by Palmer Aero

Products Ltd., a firm expericnced in aircraft de-icing.

Robin Burton went along to talk to the firm's Product
supervisor, Mr. Campbell Thomas, and he asked him how

the new system works:

THOMAS: The method consists of a rubber glove which w
attacl to the mast of the vessel and contained within
this rubber glove is a series of ubes which are
inflated numatically. ~ On inflation this cracks the
ice and dislodges it from the maswc.

BURTON ¢ The rubber glové then has to cover the whole
length of the mast presumably?

THOMAS ¢ It has, it must cover the whole effective area
of the mast.

BURTON ; What provides the pulsation?

THOMAS ¢ ~ On mest trawlers *there is a supply of compressed

air, and we tap off the existing supply through the
necessary regulator valves and control valves with
which we operate the system.

BURTON ¢ ¥hat about the rigging?

THOMAS ¢ This is a problém and on most modern trawler
designs they try to reduce the rigging to a minimum -
although some still exist - but this we are investigating
at the present time. -

BURTON ¢ Of course many modern trawlers have these quadrant
masts doen't they?

THOMAS : — Yes they do. In replece cof a single mast with

wire supports they have muliiple masts and this
eliminates the necessity of having the wirve stays.
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Do you think it's likely o¥ feasible that you
could in fact rig up the same arvangement on rigging?

This is feasible, yes, but we have not fully
investigated this at this stage.

Presum2bly then, rubber never freezges solid or
rigid rather?

Not within the temperature range which we are
cotiside¥ing for ma¥ine applications. On aircraft
our~over shoes operate down to minus 46°C, but of
course, this would not be experienced at sea.

You mean this is much too cold to actual be at
sea?

Yes, at minus 46 they are at about 25,009 feet.

What is the most dangerous period, as far as
this freezing up is concerned?
" The most dangevous period would be between zero
degrees centigrade and say to minus 20.

One would think that the coldexr it became the
more dangercus it would becomeoas well. Vhy is it
that it doesn't below about 2077

" Well below about mintis 20°C we are in the hail
storm configeration rather than water droplets.

“So in fact you don't get any more freezing up
after that point?

Exactly, yes.

T suppose the mast is the most dangerous point
az far as the actual build up of weight is concerned,
isn't it?

Yes, on the top of the mélst, you have your
meximum height above the centrd of boliyancy ©f the
vessel and this is critical particularly in rolling
conditions,

“WhEt about the hull, the bridge and any other
superstructiire such as the gallows or something like
that, the trawl gallows?

Well the bridge can be de-iced and in fact we.
stHall Shortly be fitting such a system onto the
trawler Boston Phanton.

S0 you think it's quite feasible then to coat
the whtle of the super-structure with some sort of
a covering?

Yes, exactly.

On how many ships have you tried it out so far?

- 10 -
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To date we have only fitted one overshoe onto
the mast of the Boston Phantom, and this had been
testeéd at sea in icing conditions and has proved
entirely satisfactory. Tt fact tests on the Boston
Phantofl and also tests carried out in a climatic
chamber have proved the effectivness of this system.

Mr. Thomas, thank you very much.

Campbell Thomag was talking to fobin Burton.“
By the way, let me remind you that we likﬁ to hear
from you and we like commcnts apout the programme.
If you'd like to write, the address is: SCIENCE IN
ACTION, BBC, Bush House, London,»W.C.Z.

~ And to end this edition we're going to hear how
thermoluminescence helps the archaeologis?. Pau}
Vaughan talks tg a scientistg at the"OXford University
Depart@ent of Archaeology, Brian Aldfedi
Mr. Aldred, what exactly is thermoluminescence?

This 1§ a physical phénomenon exhibited by a
numb&r of crystalined materials, of being able to have
a permenént record of the totdI radiation dose that
they've receiVed frofi nuclcar radiation. And this is
a"form of stored energy which upod subsequent heating
or warming, is releafed in the form of light znd the
amount of light is proportional to the total radiation
dose,

How does this help you in archaeology?

Well all forms of soil and cl&y ave naturally
radioactive, very weakly so of course, and this m@ans
thaet if yoU have some clay which contains a few crystals
of say quartz, which it usually does, the quartz will
indeed monitor the natural radiBactivity of the novmal
clay. However, if this is ever heated this record
is Immediately erased with the emission of light of™
course. So thit means that when the ancient Potter
took his clay from the claj piT it contained crystals
of qliartz which had a memory of all the radiati®n it
had received sihce geological times: when he Tirved it
into a pot he erased that - subsequently the record™
has been steadly building up over the years, menitcring
the natural radiocactivity of the clay - and when we
get the pot again; when weé heat it a second time, again
it ‘enits light. W= measurc the amount of light, we
merely have to calibrate, using = known afiount of
radicactivity - you see we can give it a radiation
dose equivalent to a thousa¥d years of natural radio- =
activity in perhaps a metter of a minute, and we meassure
The light that that gives and we then measuve it's
radioactivity and by multiplying the two together and
dividing by the third we get the age.

= T
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How accurate is this?
P The present technigue, which we've only just
re-developed, appears to be certainly 10%, godd to
10% of the age and possibly better.

Does this riean you can get within, what, &
mndred years or so of the objects oviginal firing?

L hundred years in a thousand basically, if it's
a thousand years old, then wec might be anything up
to a hundred years out.

Whot sort of sites has this been used on so far?
We've been collecting shzrds from all over
the world actuallyto test ocur »rogrammes. The
latests set of shardg werc mainly Gallo-Roman and
Romano-British, mainly becausce these were shards
which &¥chacclogists could give us and also quote
the corréct date fairly accurately to us so that we
could use this to test the mcthed.

There is something called carbon 14 dating isn't
there, which is al¥eady a pretty sophisticated
method of deting archaelogical objects?

Yes, carbon 14 of course dces apply esgentially
tc carbon, which limits its use, mainly to remaling
of wood, say charcoal ov perhaps bones oOv some £0rm
of material like that. ~ Lnd effectively what Tarbon
14 dogs for wood so thermoluminesccnce does for
pottery.

I wonder whether you coculd give me an example
of the kind of thing that you've tried this technique
Ofla ~

At the moment, it's mainly been a test programme,
the only speeéial thing we did rcecently was to use it
as a Way of rapidly detecting DPossible fakes 1in
pSttery of quite high value for exanmple, pottery
from the Tang dynasty in China, which was about 600 -
07900 A%D., roUghly spealking, and we have had in
cur laborato¥y recently a small number of hovses,
this is a very popular form of statue, some of ™
which were definately genuine, some of which weve
definately fakes and some of which were unknown -
And@ there we were able to Show very rapidly and
very conclusively which weve gen uine and which were
fakes.

ﬂf. Aldveg, thank you very much indeed.

Brian Aldved talking to Paul Vaughan, brings
us to the end of this edition of SCIENCE IN ACTION.
Bacg next week at the same time, and same place on

your dial - gcodbye. SIGNATUwE TUNES

Reinforced aluminium and Zar defenders -

Explosives Research & Dovelopon Estoblishment, Waltham Abbey; -

- Cleaning

ships platcs

soigiell Daivd, Birkenhead; -"lens grinding

— Scientific Industrial Zescarch Association, Chislchurst.



