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1. DELICATE NEEDLEWORK 8B./41E720G r e c.23.4.68. Dur: 06'03 11 
.' , 

The plastic surgeon has to carry out s ome vey.y fine sewing in 
' -brder:' to re j oin the finer bl ood-vesse l s . Pauline Hillman 
recently visited ~ueen Victoria Hospita l, East Gr instead , and 
talked .. ·to the pl astic s u r ge on vvho was res p onsible for:' success
fully rejoining an entirely s evered finge~ . 

2. X"",RAiS FHOM T.HE SUN 8H/41E572G re c .20 .54.68 . Dur~ 05'11" 

Professor Sir Hayrie Massey , F.R.S ., of University College, 
London, des~ribes t h e objects 6f r ocket and satellite studies 
of sol a r x-ray emiss i on to Aubrey V!ils on • 

3. SCIENCE NEWSLETTER .. 8H./~lE7l9G rec. 20.6468. DuI'';' 03' 32" 

Presented this week by B~yan Silcock, whose subjects a re 
a luminium- re infor ce d fibr es; rapi d cleani ng bf ships pl a t es; 
lens grinding techniques; and an ear defende r for noisy situations. 

4. SAFETY I N T}ill AI R 8H/41E717G rec.19.6 ... 68 . .. Dur ~ __ 02' 4 811 

John Bentley; of "FLIGHT" ma gazine , has just retur:'ned from the 
Beirut conference on air safety, and reports on some of the 
developments discussed . 

5. Si.FETY FOR THE FISHEElvIAN 8R/41E721 G r e c4.22. 5.68. :Our ~ 03' 16 11 

Tragic acci dent s -'earlie r thi s ;year underl ined the r isks of 
distant-waliter travvli ng . One groat -'danger is the icing-up of 
masts and r I gging, and Palmer"'Aero Plnoducts ha s deveised an 
inflata ble rubber sleeve to J?re'vent this. Robi n Bur·ton t a lks 
to My! Cam12b.::; ll Thomas, the f i I'm's PY'.cduct Sv,-p8r vis or T a bout it. 

6. DATING ANCIENT POTS 8R/41E255G rec.13. 3 . 68 . DuI': 03'52" 
The welr- est ablished r:'a d i oa ctive -ca rbbn me thod of datin~ r:'ocks 
ana: a-r chealogical-'specimens f a i ls vvhere ca rbon is not present -
for instance in br icks or pot tey.y . A method being developed 
by the Oxf ord UniVer s ity Depa l' t me nt or'A ;nchaeology"us es t he 
phenomenon of thermoll~minescence, as liTr. Br i an Aldr 8d of the 
Department explains to Pau l Vaughan . 
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Signature tune. 

. I SCIENCE IN ACTION' 

Signature tune. 

Hello - SCIENCE IN ACTION, Arthul'" Gar-ratt here. 

The subj ec ts vv e have fOT you today include: x -rays fTom 
.. --

the sun, a i-r safety, and safet y fol'" fishermen. 
... 

FiTst I have to tell :70U tha t :B-"'itain's heart 

tra nsplant pat i ent has died 46 days aftel' the opcl"'ation • 

. Ap-j)arently he contracted an infection wl1ich he could 

not resist. There will be mOY'e details, of course, 

when the results et the auteps y are published. 

:Bad news - 1)ut we ha'ie somctn~ng much more 

eucour:'aging to follow - on the subject of plastic 

surge ry. To repor:'t - Pauline Hillman. 

I' m at the Queen Victoria Hospital, East Gl"'instead 

and--I've just been looking at what ::"ooks like a human 

hair bu t it isn't:it's a vel"'y thin thl"'ea d tha t's being 

used in some of the most advanced plastic surgcl"'y 

opera tions. - And two-"we eks ago, at this hospita l, the 

tota lly seve~ed fingel"'s of a patieLt w~-re rejoined and 

with me is tIle sUl"'geon i;rvho did the opel"'a tion. Is this 

the first time this opel"'ation has been done in this 

. country? 

To my ImQ1..vledge it is t he fi~' st t i me it I S been 

done in t his countl"'y; a nd of 80Ul"'se it is too early to 

t ell whethel'" the operation wi::"l be a total success. 

It has certainly been done in Japa n a nd in the United 

States. 

Hovv exactly do you go about it? 

Well it is "necessary not just to JOln the skin ahd 

the bone but particularly the small blood vessels carr;yinc 

blood to and from the amputated part. 

Wha t order of size aT (,:; these blood vessels? 

These are about the size of a pencil l ead , the 

l ead in an ordinary wooden pencil, hot . ~he pl"'pelling

pencil type whicll is usually smalle-r. 

So obviously you need some SOl"'t of magnj.fica tion 

fo-r this. 

Yes we do. 

What exactly d o you use? 
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We ourselves find it best to use some sort of 
op~rative microscope. The new 0118 '.\1e ru-J.ve, in fact, is 

t wo operatii'ig mic:r:'os~opes built into one machine, so 
that--two surge ons can work at once - one helping the 
other. The blood vessels- -have to be joined by 
stitching tbe edges te>gether :::.: this is like stit ching 
th~ ends of two tubes together except· the tubes a~e 
very--small and so we have to use t his fine stitch 
materi al you weTe talking about . 

How long have you been working on this technique? 

Well we've been--working in t-he experimen-t:al field 
on this techni que for near'ly fou-(' years- - t~ou gh in fa ct 
other surgeons in the United States started this small 
v essel surgery about ten OT t welve years ago. 

vVhat 's the smallest vess e l you've been a ble to 
join using this technique? 

About .7 of a millimetre in ex~ernal diameter. 

Tha t's fantastically small j ~t seems a l mos t 
impossible to think you can stitch anything so small. 

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

How is this technique going to help you in your' 
'Ivork with tis sue grafting? 

Well basicall;y I thinIeI have--- to tell you a little 
bit about how a ti s sue is transfe~'.'red from one --par't of 
the body to another. befor.e we can go inl;o the l"ear-
detaiHi of how thi s new techni que will hell'~- Tlier e 
aTe thre-e basic methods - one is to cut a fr ee gl"aft, 
a thin g:raft 7 of probably skin and put it on a--r'aw 
surface--s omewhere els e . This wi:::" l, in the- coul"se of 
time, grEt,dual ly gain a new b1 ooo: supply fTom the pa'rt 
whe:re it is put down. There are c erta in sites 'Ivhere 
this cannot- ·be used as the blood supply to th~ site 
wheru the gl"aft is put is inadequate to support the-
life of the gl"aft, examples of this al"e ba~e bone or' 
bare t endon. ~~en one wishes to place trans fer.' tissue 
on such a--si te it is neces s ary to use -what vIe call a 
pedicle Graft. 

And what's this? 

Well for example if one had a skin defect "(5n the 
back of the hand that one wished to fill and fol" some 
reason one could not use a free graft, perhaps there 
was exposed bal"e tendon or bare bone on the back or
the hand followj_ng an accident , it would be necessary 
to cut what we call a pTaque -- let us say of abdominal 
skin - one woul-a cut--three sides of a--squa!'e a nd lift 
up this square Tathe r like a trap door hinge along one 
side 9 and through this hinge noulcl be the blood vGssels 
taking the blood to and taking the blood aYvay again 
from this f l ap of tissue . 
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Vfuat happens to the unde~n8ath of the flap? 
Isn ' t i t b l eeding p~ ofusely? 

~I!el l one-- can stop' the; bleeding fairly easily and 
this···i~aw undeT'neath of the flap wi ll then be placed on 
the r aw s v.rfa ce . on the hand . S 0 that the hand. is 
attacheo. to the abdom0h and the: )atient has to sit 
like t his fOl~ about thr ee vveeks befo,~ e a new blood 
supply has grown s2.tisfactor'ily between the hand. and 
this flap of ti ssue . 

I s the hand encased in plaste:r of Paris to stop 
them moving away? 

Vv'e 11 in this particular instanc e some form of 
strapping? ad.hesive strapping is usually adequate? a 
li~tle bit of movement is permissable. At the end of 
three weeks one can di vide -- -"Che hinge and the flap of 
skin that you hav e t~ansferred will live on the new 
blood vessels that have gr own into it" from the hand. 
Thi s is the second method of transfer. 

The tHirft method is not at p~esent in use in 
plastic surgery and the best examl,le of it t"hat I can 
give you i s in a kidney transplantation wh8 '~e the 
k i dney i s taken f~om a d onor' an d put i nto-·the ~ecipient. 
And when this is done the blood-vesse l s a~e joined up 
so the kidney , which has been tra nsplanted? has an 
i mmediat e blood suppl~T to and fro. 

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

Th i s isn't in i)se in plastic surgery becaus e the 
blood vessels conce'"ned in f eedin g su c h a pi e c e of mrkin 
are smaller than one has been used to j oinins up . 

Hovv big aTe the vessels in a k idney fo~ example? 

Ylell the v essels in the huma n kidney a r e pe-~haps 
the size of a penci1 9 whereas the vessels ·conc eTiied in 
a small pi e c e of skin that o~ e might be transferrin~ 
mi ght be some t h i ng again·-the s ize of a pencil lead or 
even a little bit smaller. 

So obviously this is vvhere the new t e chni que comes 
in? 

This i s whe re the new technique comes i n. Th i s 
operation has not been done in~-the human; it has beem 
done succe§sfully With an expefi mental an i mal ana 
vaTious surgeons around the Worl d are wai t ing for a 
suitable cas e to do this operation on. 

'Nhich will obviously c ome up in the nea'~ futur e 
you say? 

Well we all hope so~ 

Ivlay I wish y ou the best of luck When that time 
comes along . Thank you ve ry mu ch fo~ t a lking to us. 

Tha nk you. 
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Fascinat ing isn't it, und that was Pauline Hillman 

talking to a plastic surgeon. 

Astronomers have suspected for many years that 

the sun and stars radiate in the infra - red, ultra-

violet and X- ray ~egions - but our atmospher e , fortunate ly 

for us, totally absorbs these. It wasn't until the 

coming of rockets and satellites that we could put 

ins truments up high enough to detect this ~adiation. 

The first detection of X-rays from the sun was by 

rocket in 1958. Since then many satellites - such as 

the ESRO TWO - have been fitted 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 field, Sir 

Harrie Massey, and asked him first what int erested him 

about the results: 

-'Well a great number of different features - we Ire 
interest ea in practically all of them. In the first 
Anglo- American satellite we had- 'equipment to study in 
detail the hardness of these X-Yays, that i s to say, 
what Was the intensity of comparatively soft and-'less 
penetrating X-rays, as comparea to the mOTe penetrating 
ones. Vic got very s atisfact ory and int ere sting 
results from these experiemenr;s, but we want to go on 
ahead in very much m-o~e de·tail, because the sun, which 
you all know is a very variable star a t times when it 
is very spotty and so on - and the va~iability is 
associated very closely with its emmission of X-rays. 
And what we want to do is to···track down this association 
in much more detail. Comparing the emission of X-rays 
with the emission of other raUiations from t he-'sun and 
this envolves continuous obseyvation of the X- rays from 
a space vehicle. 

Which payticulay satellite contains your equipment 
for infoymation? 

Thi s was ARIBL ONE, s ince then we I ve had other 
equipment up - we have some oper"ating now in an 
Ainerican orbiting solar obs ervat ory and we are 
preparing other equipment - some of it is launched In 
rockets at Woomera and some will be launched in future 
satellites. 

Talking about equipment in satellites, have you 
got any equipment in ESRO TWO ;,vhich '.'vas put up the other 
day? 

- 4 -
I 



MASSEY~ 

VVILSON: 

M.ASSEY ~ 

vrrLSON ~ 

MASSEY: 

vVILSON: 

MASSEY: 

vVILSON: 

MASSEY~ 

WILSON: 

MASSEY: 

- 5 -

Oh yes certainly, we have--equipment which is 
concerned "vi th this very matter of X-ray emission fl'om 
the sun. ESRO TWO has a veTy suitable o-rbit to stud;'l 
these matters because it's related to the orbit which 
is polar--and it also pr.ovides us with the opo-rtuni ty 
of comparing the X-ray radiation with actual particl e 
radia:tions which can --- only be observed in the poles. 
Other pe ople are carl"ying out the obse'yivati-onson these 
-particles and we Will be able to compare our X-l'ay 
-results with theirs. 

Wbat specific informat ion a-re you looking for from 
ESRO TYVO ? 

Well. examining the quality of the X-rays from the 
sun - that' s- -to say the intensity of the X-rays in, 
which are hard X-l'a;ys, the i"iiensity of §oft X-rays and 
soon, in_ s orne detai l, rather more numerical detail 
than jUEit hard ana: soft, conside r 8. bly more 0 But it is 
this s art of inf ormati on we want to get. 

--How do the satellit es actually transmit the 
information to you? 

"Vell on boa-rd the satellite there is a -rb:dio 
transmitting system and--the signal which it traD>Jnits 
is TIodified by the informat ion which is accumulated 
about the X-rays. So th~t these modifi cat ions are 
sent down to us in the form of a signal which changes 
deponding on the nature of the observations. We can 
interpret this and get the results w(; want. 

Yes, I was just going to ask y ou that -~- wh o--interp-rets 
it? -- But how do you int erpret it, that's rather more 
important? 

Well this ';i.!J.volves, of course, the us e of high speed 
computers because the-re is an enormous amount of 
information comes d oWn , -really--colossal amount and the 
compUter does the first job for us in gett i ng it into 
a form s o that we can then think about it. The one 
thing, of cou""'se, vvhich we c ::-~n' t avoid doing is thinking 
this i s not possible to a11tomate! 

But what I'm not S'till i10t quite clear ab out is 
what shape is the informa tion in, l,vhen it com_es to ;you? 

The info-rmation as it comes to us is in mume r ical 
form. It actually gives in many insta nces the numb ers 
we want to work on. 

So once you get these numbe:rs, what's the next stage? 

-Well then we have to see what the si gnifcance of 
this is in relation to ocheI' i nformation about the sta te 
of the sun - there is a gteat --a:eal of i nfo-rmation be ing 
accufriulated in solar obs ervatories and so on - which 
refer to -cadia tions 1I'Ih1ch reach the ground. We c an 
compare with such obseTvations o,nd in that way try--to 
find--out what are the underlyine - factors Which are 
determining t he variability as eXTlY'essed through the 
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emissi on of X-rays and the other radiations. 

So whon you've got this infoY'ma tion, you've got 
it tabulated and analysed and so, v\That use ca n you put 
it to? 

Well one thing:': a ctua lly t his is not very--far 
from being ' useful already:': i s t-hat n')~v tha t a ircraft 
are flyin g very much highe-r , pa-rticu l a rly 1:he Concorae 
a i-rcr9.ft will fly o.t quite a--high ,1,1-citude, the n there
is" the question of making sure" tha t the"'e-- is no danger 
from 'ra di c::,tion, '1 'pOlletra ting -ra di[" tions from t -he sun. 
Such re,d i a tions a re only ami tted during di(tu"'bed 
condi t:i on~f of the sun a nd we 'would li're veyy mudCt 0 be 
a ble to predict when the sun is going trf' be distu rbed 
a nd who,t will be the extant of the distur'b :mce 0 

And wha t's the a nswer? 
lik ely to be affected? 

I' m in 1':1. Concorde,['~m I 

'iie ll if you know in o. dvr,nce ',II;l1ethe r it's likely 
or not, well, of cours e , you c 6ul d av~id, a ctua lly a void 
flying that high o..nd if of cours (~ the-re W2,S a n--a ctual 
outburs t from the sun - the thing to do is to record 
this as ql..',icICly as possible so t hat you -- -cc.n then fly 
dOi-vn to lower a ltitudes to a void a ny s erious ccns equences. 

Sir Ha rrie fussey wa s t a lking to Aubrey Viilson a t 

University College , London. Incidentally, Sir Ha-rrie 

ment ioned s a fety in the a i r ;:1.nd l a te-r i n the progra mme 

we hc,ve some thing else on this sub:i e ct. 

But first, our regular science newsletter. As 

we t ol d you l a st week, Denny I'esoutteY' is on holiday 

a nd this week's edition is pr e s ented by Brya n Silcock: 

-' -Ever sinc e the end of the wc::,r a gove rnment 
Inb o-r 2:tol~y just outs ide London cp, lled the Explosives 
Resea rch a nd Dev e lopment Est ':'vblishment ha s been busy 
devising bigger a nd better--ba ngs - 01" -- so eve'ryone thou ght, 
but whe n jt opene d its doors to the press for t he first 
time--l nst week it turned out tha t only a bout 20% of its 
prograwfie a ctually involve d ex~losives. 

My fir s t t wo it ems corG.e from the non-ba n gi ng 
a ctivities of the Explosi'lies Research Est8.bL_shment. 
In f a ct one6f them is for k eeping ba n gs out. It's 
c C111ed the Er def ena:er - a pun th[:,t' s almos t i mpos si ble 
to'--explain on the r a dio. An yw2.y it,ls a combina tion of 
ear muffs <:.mdheadphones. You ca n hear ordina ry 
conve r sation through the hea d ph ones , but the y're set so 
that the~T d on I t trcl,nsmi t rea lly loud nois es, --oand of 
cQurs e--tl" e muffs stop sounds r-eaching the ear's in t1::_8 
ordinE:ry way - in fact i t"1- s just the thing if you want --" -
to carry on a quiot conv~r s ation dUr'ing a n a~tillery bar r3ge . 
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·-·The EstablislJment is a18 0 V l~yy inteyel~fted in 
materials? and it I S devised a ne YI/ fOl"m of reinfol"ced 
aluminium that could have a big future in the aircyaft 
industry. It might, for example, make -· i t possible 
to --rais e the s 'pced of the C onc orcle supers on';'c 
airliner, at present limited by the a~ility of 
alu:minium t 0 withstand high temperatures •.. _ 

Fi breglas s has made everyone familia y vii th the 
strength of composi t materials. Welr ·the new 
aluminlum is a ls 0 a cofriposi to. It's reinfoyce·d with 
whiskers of silicon caybide - that's the caT'borundum 
we use-··to shaypen knlves. VV1'liskel's a"Y'e minute hai Y 

like-·crystals that gY-ow spontaneousl;y- on~iome 
materials c:md--they-·aye quite amazingly"-·stT'ong - many 
many times styongel'-than the bulk matG"'ial. Well, 
these whiskers inco"'po·Y'ated in CLlufri inium make it 
very much strongeT' - in fact 8..S styong as titanium, 
but- weighing only half as much. _. Titanium is of 
CO"_HEje the· ·costly metal t ·he Americans have chosen for 
their supersonic aiYliner~ 

My othe"Y' two ltems are concGl'ned with bl~sting, 
they're very diffeYent. One is a ma chine for cleaning 
ships, the other for polishj,ng lenses. _. 

I'll t ake the ships fiYst. Mod~Yn p8..iDt~ can 
make a ships hull so smooth -that the "'edu ced friction 
ca n lead to an extra knot or so on ~he speed and 
fuel costs slashed by as much as 30%. Even so it 
may nbt be econo~ic to t~ke a ship like a giant 
tanker out- of service for repainting unle§s it can 
be don~ very quickly~ Well, at theiY Merseyside 
shipyard C2vmmell La ird have just insta i.led a new 
£200,000 machine for cleaning ships in record time. 
It's a gigant ic grit bla ster as big as a dockside 
crane ar_d controlled by only one man. The operator 
can move i t ··up anr.Cdown, 8~nd fr t)m one-end of the ship 
to the other to strip its paint faste'" than by any 
other method. 

Carmllcll Laird's iiiachine wil l take the· place of 
men on scaffolding sCl'ubbing away wit.h wi ye brushes .... 

My final item is also a new approach to another 
traditional act i vi t;y ~ lens polishing, Which is 
usua lly still done by hand with j evvellers Y ouge. 
At the-~cientlfio InstrumGnt 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 py.oduce a bette r --
flnish, thCLn the usual method. SeVera l l a borattories 
are involved in the pyoject and there is- hope tha t 
evuntually it mi ght be possible to do mo"'e than the 
final polishing with ion bGams. If they could nlso 
~e USGo. to eyod away--gl ass in quant ity they could 
repla ce Inechanica l - gYinding as well as polisTiing. 
Complicated lensp'~ofiles vvhich take man years to 
grind ::"'-nd polish ccmld be completed in a fraction 
of the time. 
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remedia l a ction t o be t a ken can be r- ead out a ftey. 
the warning has be en give n 's o tha t the pilot has an 
aura l prompt while he -;?ey.forms tbe vi t a r -actions to 
ensure s a fe opeyntions. In this vva y cd y. s a fety will 
8ventu[:',,11y feel the benefits of automation. 

J ohn Bentley. Now to s [vf e ty a t sea , with 

a ba ckground 0:[ a iy. s a fety. One of the y. eas ons f oy 

trawler dis astey.s i s icing-up. Sur-pYising , but if 

the superstructuy.e - the masts a nd Yi ggirg - ge t 

badl~ ice d, the extr-a weight may be enou gh t o 

unba l a nce the ship so tha t it capsizes. 

The pr oblem ha s teen tack led by Pa l me r Aero 

Products Ltd., a firm expe ri cmced. in aircraft de - i.cing. 

Robin Burton went a long t o tal1.c to the firm's Pyoduct 

Supervisor, Mr. Campbell Thoma s, a nd he as hed him how 

the new system works : 

The method consists of a rubbe r- glove vV~1ich we 
atta ch to t -he ma st of the--v essel :::.nd c ont a ine d--within 
this rub ber glove is a s e r-i e s of ~ub e s which a r- e 
infla te d numatica lly. -- On inflation this cr-ncks the 
ice a nd di s lodges it fr om the:; mas ·c. 

- --
The rubbeY' glove then ha s to coveY' the whole 

l e ngth of the mast pYesumably? 

It ha s, it must cove r the wh ole effective aY'ea 
of t h e mast. 

Vi/ha t provides the puls a ti on':' 

On most tr-awlers -:he y. e is a supply of--compr-essed 
air, an[ we tap off the eXlsting supply through the 
necessa ry regula t or va lve s a nd control va lves vd th 
which we oper-a te the system. 

V;ha t about the rigging? 

This is a --problem and on most moder-n trawler 
designs they try to r educe t he rit~ging t o ' [1 minimum -
although 'some still exist _. but t his we a 1"e investigating 
a t the present time. ~ 

Of course many modern tra wlers ha ve the se qua drant 
IIlf..;'St s don I t the y? 

Yea t liey do. In r- epla c e of a singl e mas t with 
vvire supports they 118.ve multipl s masts a n[ this 
elimina t e s the n ecessity of having the wire sta ys. 
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])0 you think it's likely or feasible that JTou 
could in fact Y'ig up the same a:r"Y'angement on Y'igging? 

This is feasible, yes, but we have not fully 
invest i gated this at this stage. 

Presumably then , rubber never fY'eezes solid or 
rigid rather? 

Not" wi thi-ij the temperature range 'i'1hi ch iiVe --aY'e 
considering for marlne ap'Jlications. On a i l~cY'aft 
our--over shoes -operate do~vt1 too-minus 4600, but of 
course, this would not be experienced at sea. 

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

Yes, a t minus 46 they a re at about 25,000 fe et. 

Wnat is the most do,nge rous pel"iod, as faY' as 
this fl"eezing up is conceY'ned? 

-- The most CiangeY'ous peY'iod would be betweer:. zel"o 
degrees centigrade and say to minus 20. 

One would think that the c oldeT it beca me the 
mOY'e dange -rcus it would become as well. V/hy is it 
tha t it doesn't below-about 20 0? 

- "Vell bel-bw about minus 20 0C we 8,Y'ein the hail 
storm configeY'a tion "'ather than wo.tor dY'oplets. 

-_OS 0 i:r. fact you don't get an] more fY'eezing up 
a ft er that point? 

Exactly, yes. 

I suppos e the mast is t he I_lOs t dange rous po1:nt 
8,3 far as the a ctua l build up of weight is concerned, 
isn't it? 

Yes, on the top of tl1e m13:st j you have your 
maximum height above--the centre of bouyancy -6f the 
vessel and this is critica l particularly in rolling 
conditions. 

--VifClat ab -but the hull, the bridge--and any other 
superstructuY'e such as the gal lows OY' something like 
that, the trawl gallOWS? 

Vlell -the bl"idge can be de -iced and in fact wo
shall Elhcrtly be fitting su ch 8. system onto the 
trawl er Boston ?h2..nton. 

So you think it '~f quite f eas ible t he n t c--coo.t 
the wh-61 e of the supe r-stY'uctuY' e with some S01"t of 
a covering? 

Yes, exactly. 

On how man;y ships hcwe you tried it out so f o.1"? 

- 10 -

I 



THONL-\S ~ 

BURTON ~ 

GARhATT~ 

VAUGHAN: 

ALDRED ~ 

VAUGHAN ~ 

.ALD~ED~ 

- 11 -

To date we have only fitt ed one overshoe onto 
the mast of the Boston Phantom, and this ha~f been 
tested a t sea in icing conditions and has p~ oved 
entire ly satisfa ct o~y . In f a ct t es t s on the Bost on 
Phantom a nd a l so tests ca~~ied out in a climatic 
chamber have p~oved the ef f ectivness of t his system. 

Mr. Th omas, thank you v ery much. 

Campbell Thomas was t a lking to nobin Burton. 

By the way , let me r emind you t hat we like to hea~ 

from y ou and we like c om ... r:J.c nts about the IrY' og~8.Bme. 

If you'd like t o w~ite, the address is ~ SCI ENCE I N 

ACTION, BBC) Bush House, London, W.C.2. 

And to end this edition we'ye going to hea~ how 

the~moluminescence helps the a rcha eol ogist. Paul 

Vaughan t alks t o a scientists a t the Oxford Univers ity 

Department of Archaeology , Brian Aldr.ed ~ 

Mr.. AldrGd, what exactly is thermoluminescence ? 

This is a phys ica l phenomenon exhibited by a 
number of crys t a lined mat e r i a ls, -- of being 8.ble to hewe 
a pe r mo,nent ~eco~d--of the t ot a l radi ation dose tha t 
they""-ve received from nucl GClY -rad:'ation 0 And this is 
a "' -f orfri of st o~ea: e ne~gy which upon subs equ ent heating 
o~ waTming, i s ~ eleai~:ied i n the form of light a nd the 
amount of light is p~opo~ti onal to the t ot a l ~adiation 
dOBe. 

How does t his he l p you in a rchaeology? 

Well a ll f or ms of soil a nd cl~y a ye natu~ally 
radioa ctive , ve~y weakly s o of c ou~se, and this means 
t hat if you have some clay vvhich conta ins a f ew c~ys tals 
of s a y quart z· ... , which i t ... ·usua lly doe s , the qua"Y'tz will 
indeed monito~ · the natura l ~adibactivit y of t he no~mal 
clay . However, if this is ever . heated this ~eco~d 
is i mmedi a t el y e~ased with t he emission of l i ght of -
cours e . So that means that when the a nci ent potte~ 
t ook hi s cla y fr om the clay pi'r it · c ont a ined cYysta ls 
of quartz which had a memor y of a ll the ~adiation it 
had received since geologica l times; whcm he fired it 
int o a pot ht er a sed t hat - subse quently the record "' -
has been--st eadly building 1,1 1') over. the yeays, moni t c ring 
-che na tura l radi oactivit y of the cla y - a nd when ive 
get the pot again; when we heat it a s ec ond time , a gain 
it "oni ts light. W~ measurc the amount of light, we 
niere l y have t o ca libra t e , us ing 2. kn own amount of 
radi cactivity -- you see we ca n gi ve it a radia.tion 
dose equiva l ent t o a thousstnd yee;rs of natu"Y'8.1 r adi o- .. -
a cti vi t y in pe :rhaps a matt er of 2. minut e , and we me2"su~ e 
'the light that that gives Em d we then measu~e i t"1-s 
radi oactivity a nd by multipl ying the t wo t ogethe r- and 
dividing by the thi~d we ge t the age . 
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How a ccurate is this? 

The present t e chnique, whIch we 've only just 
re-devel oped, appears t o be certa inly 10%,. go6d t o 
10% of t he age and p os sibl y better . 

Does this riieEm you cnn get within, what, El: 
hundr ed years or so of t he obje cts oY igina l firing? 

A hundr ed -years in a thousand bas i~nlly, if it's 
a t housanCl: years - ol d , then we mi ght be a nything up 
t o 2. hundred years out. 

Wha t sort of sites ha s this bo en us od on s o f a1" ? 

\f,Qlve been collecting 8h~rds fr om a ll ovor 
the world a ctua lly--to t es t cur "!:)"'ogrc..mmes . The 
l a t ests set of shards were mai nly Go.. llo-Roma n a nd 
Roman o- British, mainly b e cause thos e we r e s ha r ds 
which archaeologists -- c ould give u s and a l so quote 
the corract elate f a i T'ly ac cura tely t o u s so that we 
c ould U SG this ""G 0 test the TIothcd . 

-- The r e i s s omethi ng co, lled ca rb on 14 dating isn It 
the r e , wh i ch is a l =rea dy [et Irre tt y s ophistica t ed 
me thod of dating a "'chae l ogica l ob j e cts? 

-- - ~ 

Yes, ca rb on 14 of c our se does apply es§entia lly 
t o cc.yb on, which- limi ts --i t s --use, mainly t oo y.emains 
of wood ~ say charcoal 0 "" pe "Y'ha ps b ones 0'" some form 
of materi c:. l like tha t. -- And eff octively who,t carbon 
1 4 do~s f or wood s o the r molumi nes c once does f or 
p ott or y . 

I wor-der wh ethur y ou c c1.1ld glve me an exampl e 
of the: k i nd of thing tha t y en 've tri e d this t e chni qu e 
on. 

At t he mor:lent, i t 's ma i nlY be en a t est pr ogyarrLrne , 
the only speci a l thing we a id recently wo>s t o use it 
as a i;vay of r a pidly de t ectiYlg pcssible fakes i n 
pott e r y of quit e high va l ue f or example , pettery 
fr em t he Tang dynasty in Chinc-:', which was ab out 600 , 
t o--900 A:-D. , --Toughly speaki ng , and vve- 'ha v e h8: d in 
ou r lab or a t ot'-y -re c ently a,--smo.ll numb er of h01"ses, 
this is a v ery popu~ar form of sta tu e , some of -' 
which weTe defina t e ly genu i ne , some of which we"e 
de fina t e l y f s;kes a nd s eme of which vie -r e unkn own -
Ana thoTe we were a blo t o §how v e -ry rapi dl y n nd 
v ery c onclusively which we-re gen ~ine a nd which were 
f akes. 

Mr . AldTed, thank you ver~7 much inde ed . 

Bria n Aldr ed t a lking t o ~aul Va u gha n , b"'ings 

u s t o t he end of t h is editi on ef SCIENCE IN ACTI ON . 

Back next week a t t he sanlG time, o,nu same pl a c e on 

y our ui a l - g cudbye . SIGNATUJ.-L:t~ TUNE ~ 
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