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Track 1 

 

I’d like to start today just by asking you to introduce yourself? 

 

I’m Michael John Forrest, born 1934 in London Middlesex Hospital, of English 

parents, father’s actually a Scouse from Bootle part of Liverpool, my mother’s from 

Mill Hill in London, but they were both confectioners and that’s how they met.  And 

just before the war they moved down to South Wales, one of the Welsh valleys, 

Aberdare.  This is quite a long valley, it was when I was – well this is the beginning of 

the war and there was still some coal mining at each end of it, so it was basically a 

coal mining valley with some heavy industry as well, cables, electrical cables, and just 

round – well I lived on a – we lived in a house in a road called Bronteg Terrace, 

Bronteg means heart of the hill so we literally lived on a hillside and nice part of the 

valley.  Behind us was trees, ferns, going up to quite a nice mountain, rivers cascading 

down, it was a nice place to grow up as a child. 

 

What were your parents called? 

 

My father was Arthur Leslie Forrest and my wife – my mother was Ivy Eileen Forrest. 

 

Could you just describe what each of them was like to me in turn please? 

 

[01:40] 

 

Yes.  Father was a real – I think he was a frustrated showman really, he was – one of 

his hobbies, he was an illusionist, an amateur illusionist, so he used to go around 

giving amateur – or magic shows if you like and he had a hypnosis type of act which 

some people thought was real, some people didn’t believe he could do it [laughs].  So 

that was his – he was quite a good conjuror though, he could have just about been a 

professional I think.  And later on he became involved with dramatics, he seemed to – 

another interesting thing about him, he was actually a spiritualist and my mother was 

a Catholic, so this is a kind of funny mixture [laughs].  And result of this when my 

mother and father got married, they had to actually get permission off the Pope to get 

married, and they had to actually – they had to put in writing that any issue from the 
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marriage, they’d appoint two god – godparents to, you know, look after the child, to 

make sure they were brought up in the Catholic faith.  So they nominated my aunt 

who lived in London, 200 miles away, who was a staunch Catholic and when I came 

along she was a – and my sister as well.  And I think all our godparents lived about 

200 miles away [laughs] so didn’t have much effect on our upbringing.  But my father 

used to have these mediums, he was quite a serious spiritualist and he used to invite 

these mediums to come and stay with us who were rather strange characters.  I think 

some were genuine, some were charlatans, just wanted a free meal and that.  But I – 

we got sent to bed when they had these séances, my mother went out because she was 

fright – she didn’t approve of this, being Catholic.  And one night I went down, 

peeped through a crack in the door and we’d a very heavy oak dining room table, 

really heavy and they’d actually – their hands – there were about eight people there, 

they had fingers on top and this table was actually levitated, so – so since seeing that 

[laughs] I’ve always thought, you know, thought well there might be something to 

this and whether it’s spirits.  Anyway that – and it’d literally take four strong men to 

pick it up, but there were people round there literally only had their fingers and it was 

way above their legs, so that was a – they didn’t interfere with my religious 

upbringing at all, they encouraged my daughter and I to go to Sunday School, and I 

think the one I went to was a Unitarian, rather strange Welsh valley, Unitarian chapel 

[both laugh].  My sister went somewhere else and we did the rounds of all of these 

Sunday schools and so that was quite interesting. 

 

Could you describe your father’s personality to me? 

 

Well he was very outgoing and very confident type of chap, as I said he was – he 

liked to act as an illusionist and magician and also he was very keen card player, 

bridge, stuff like this, two types of bridge, bridge – contract and auction bridge, he 

played both types.  And he was very proud of his profession, he was – he called 

himself a master baker, but he was into very high class confectionery.  In fact later on 

he ended up as being a national judge at competitions, used to go around judging 

them, these various competitions.  But my mother, she – well we were born she 

stopped, she became a, you know, professional housewife if you like [laughs] in those 

days, in the ‘40s I suppose it was still, women didn’t – not many women worked so 

she was at home.  Very good cook by definition and [both laugh] – 
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What sort of background did your dad come from? 

 

[Laughs] I have to think to answer that one [laughs].  I never knew my grandfather, 

only the grandmother in Liverpool and she was a real matriarch, you know, she had 

four sons and she ruled them with a rod of iron.  And they all – all the four brothers, 

seemed – a bit like my father, very sure of themselves and I think two of them big and 

– Gilbert and Sullivan was very big round Liverpool in those days and I think they 

were quite major players in that, quite good voices.  And my grandmother, she was 

quite musical anyway so the boys pushed that.  I think one of my uncles actually 

worked in the Liver Buildings in Liverpool, he was in … well ship insurance and so a 

lot of it was based – based there. 

 

[06:55] 

 

And I think … well of course totally involved in – very Welsh – Welsh valley, but the 

actual area we lived in Bronteg Terrace, were only English people.  And then it – go a 

few miles up the valley where my wife came from, they were totally Welsh.  In fact 

my wife, she didn’t speak English till she was about four or five so as you moved up 

and down this valley it depends which part you lived, whether you were Welsh or 

English and – but there was a terrific lot of culture there, they had these – a lot of 

concerts, eisteddfods and stuff like this and there were a lot of quarries around and so 

very Welsh place and very isolated really, it seems a valley and each valley was 

totally isolated from the next, and our nearest big town was Cardiff, that was the place 

to go [both laugh].  But in – just in those days Cardiff didn’t appear to be all that 

Welsh and these days it suddenly became Welsh, it’s had to reinvent itself [laughs].  

We used to walk around in those days and there was no sign of anything Welsh, if you 

go there now you find that they’ve got the signs in English and Welsh and – 

 

How did the Welsh and English people from the different parts of the town get on? 

 

Total – no problem at all.  Actually I think what happened, a lot of miners would 

come in from outside anyway, because you get Scots miners and Geordie miners, so 

they were used to influx of English people, or quasi English people together.  And in 
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fact the only time I came across any – well there were two – two sets of foreigners 

working there, ‘foreigners’ [request commas], the Italians would come across in the 

‘30s due to more or less starvation back in Italy and they’d started all their little cafes, 

which ranged from very simple little ones to quite sophisticated establishments with 

silver service and linen.  And I think we enjoyed what I call a café society there as we 

grew up I think.  The thing we enjoyed most was going around these cafes and 

meeting our friends, which it’s come full circle because we – tends to happen again 

now, we get all these new modern places, Costa and all these other coffee places, but 

an interesting thing is the – these Italian café owners wouldn’t let their daughters mix 

with the boys from – from the town [laughs], so they obviously wanted to save them 

to be married to nice respectable Italian boys or that.  And that was quite serious, that 

was, you know, quite – looking back that was quite nasty in a way.  And ironically in 

the war there was a Jewish family living just across the road who were strict – strict 

Jews, I don’t know which sect they were, and they wouldn’t let their children play 

with us, so it was a kind of funny ironic inversion in those days in the war [laughs].  

But so the only kind of racial thing I came across was these – the Italians and during – 

also during the war there was the Italian prisoner of wars were kept quite – not right 

where we lived, but close by, that was another thing and they could often be working 

in the farms, brought in to work on the farms. 

 

Did you have much contact with them at all, or – 

 

Yes, yes, just – but because they were separated from their families they used to like 

children, they used to – I mean they liked – I mean they were treated like normal 

people and they made quite a fuss of our – us children.  Oh yes at the end of our – this 

Bronteg Terrace there was a big house, more or less like a manor house where my 

best friend lived, this is a three storey thing with a conservatory and even an indoor 

swimming pool which was unheard of in those days [laughs], and the family name 

was Chegwidden, Cornish name for white house and the lady there, her – she was 

from a rich sort of west Wales family, I think her parents owned all the Swansea 

newspapers, I think she was a wealthy lady.  And her husband had been – had been a 

miner but he was a self-educated man and he was quite high up – he was the local 

Tory agent.  But because it was wartime they had to billet people and they had eight 

American soldiers there, billeted there and they used to – again they liked us children 
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and would play with – because we were only, you know, between five or ten, all our 

friends, you know, and sadly all these – they were all Texans and every one of these 

chaps got killed in the war afterwards, that was a bit salutary so … 

 

[11:55] 

 

And the other thing, just around the corner we had the miners lamp works and so I’ve 

– now we’ve got miners lamps that were actually made just fifty yards from where I 

was brought up and these – all these old chaps working in this lamp works used to 

come out for their tea breaks and rest about 100 yards from us and chat to us.  So 

we’ve got two mementoes of those days. 

 

[12:30] 

 

Could you describe what Aberdare was like at your childhood?  What was in the 

town, what was it doing? 

 

It had – the main street had some very high quality shops, in fact you had the 

impression it – well I think you’d say it was an affluent town in decline, but of course 

the war, you know, dragged it down a bit further.  But looking round the shops you 

could see it had been a very affluent town, with jewellers and nice restaurants and 

some – at least three very expensive tailors, and as I mentioned a lot of Italian cafes 

[laughs].  And the town enjoyed a – a very nice park, beautifully laid out park with a 

lake at the top end of the valley and that was a social centre for the boys and girls.  

The boys and girls used to parade around the lake, especially on Saturday and Sunday 

nights, socialising.  And you could even get rowing boats to go out on this, it was a 

manmade lake but it – you could hire out these boats to go and, you know, paddle 

around.  And there were four – four – I forgot about the cinemas, four cinemas which 

varied from a fleapit to a very posh one called The Rex which had one of these organs 

that lit up, it was like a glass organ and as it came up out of the pit and it changed 

colours as it came out of the pit.  And they had a proper organist who was obviously 

professional and during the interval between the A and B films he’d give a 

performance and he dressed in his dinner suit and this was quite a thing, you know 

[laughs], people would be waiting for this. 
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Which cinema did you go to most? 

 

It just depended on the film, it didn’t – well I mean there’s another cinema, was called 

the Palladium and this had the attraction that it had lovers seats in the back, double 

seats [laughs].  So there’d be all these young teenagers queuing up to try and get into 

these double seats and the usherettes were told never to shine their torches onto the 

back seats, yes.  But it’s – I think one of the small cinemas got burnt down when I was 

very young, I can’t remember what that was called but anyway, I think the Wizard of 

Oz was on, I think it was the first – so that must have been a long time ago.  And that 

was burnt down, Cosy, that was a funny little cinema. 

 

What sort of things did you actually see at the cinema? 

 

I think there used to be a lot of these cowboy – used to like these B-moves, cowboys, 

cowboys and Indians were really the thing that people liked in those days.  That, you 

know, children liked those because you didn’t have these Walt Disney films in those 

days, there was nothing of that then.  And also we had well a very nice theatre there 

called the Coliseum, that put on dramatics and there were two good opera companies 

there, because the Welsh are famous for their singing so they could sustain this – one 

place could sustain two major operatic companies and they were – sort of vied each 

other to get the best soloists [laughs].  But I was never a singer so [both laugh] didn’t 

join that, in fact none of my family musically – are that musical. 

 

So – 

 

So it’s quite a – you know, had every – well self-contained valley, I think that was a 

feature about Welsh valleys, they were totally self-contained that you didn’t have to 

go out which was in retrospect not that healthy. 

 

Was it a mining area, you mentioned the mining lamp company around the corner? 

 

Yes, there was still operational mines each end, in fact my wife’s father, he was a 

miner, he got injured in an accident, then he became a carpenter, he still worked in the 
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colliery but, you know, so – but in some parts of the valley there’s steep side streets, 

the women used to put seats outside the – chairs outside their doors because these 

miners, most of them by the time they were thirty or forty had silicosis, and lung 

diseases and they couldn’t walk all the way up the hill without a rest, so the ladies 

used to put chairs outside the doors, so they could – these poor chaps could – gasping 

for breath but have a rest.  And most of – some of the houses – well lot of the houses 

didn’t have bathrooms in those days and you could go, sometimes they had a big tin 

bath in – well it was called the parlour I think, anyway the main room with a fire 

roaring there, and sometimes you’d go in and the chap would come back from work, 

they finish work about – they’d start early in the morning about six, be home by about 

three or four, and they’d strip off in this room.  And his wife might have friends there, 

lady friends having a cup of tea, and he would bath in a tin bath in front of – swapping 

jokes and he’d say, ‘Oh Mrs so and so, would you give my back a rub,’ and very 

naturally [laughs] and you didn’t think anything of this, it was type of par for the 

course and I think people would be quite shocked these days if they wandered in and 

found a naked man [laughs] might – but that was a real bit of culture that’s, you know, 

totally gone now.  That’s before they – because they didn’t have the pithead baths in 

that area till well after the war, quite amazingly but some blokes used to come home 

really dirty and that.  And in fact the miners – 

 

[18:10] 

 

Because of food rationing in those days the miners used to get extra food while they 

were in work and often used to bring bread and butter home for their wives.  I mean 

that’s a – people don’t realise how drastic rationing was but they’d bring home bread 

and butter and stuff like this. 

 

Did the mining background, you know, so the town itself have much impact on you at 

all? 

 

Well all my friends [laughs] … job to say really, well it made me [laughs] not – one 

thing not to be a miner, because I went to – yes, I saw too many people killed and 

maimed, and as I said all these men with terrible lung conditions and you know.  Not 

many led – lived to get their pensions, that was the trouble.  So when all this business 
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with Scargill and that, tried to glamorous the mines, I – I had slightly different 

opinions there.  In fact my wife’s father died, it was a drizzling day the funeral, no – 

in those days the women didn’t go to the funerals and for some reason I ended up 

[laughs] strangely as chief mourner and I was [laughs] – I’d just become a nuclear 

scientist, you could imagine, so I was with all these miners and they were singing 

Welsh hymns in the rain and they were all crying, so it was kind of emotional.  And 

the chief miner’s agent, you know, he’s responsible for unions and that, he came up to 

me and he said – he said, ‘I hear you’re off to a nuclear scientist, going to be a nuclear 

scientist?’ I says, ‘Yes, I am,’ and he said, ‘Oh stick to it boyo,’ he said, ‘you don’t 

want to end up like this lot,’ because you know a lot of them were crippled or – 

 

[20:00] 

 

So that was quite an incentive to push on [laughs] doing, you know, nuclear science. 

 

What did your father actually do? 

 

He was a confectioner, yes. 

 

So where did he work? 

 

Sorry? 

 

Where did he work? 

 

He was actually a – this little very small chain of grocers, but – but they’d one in 

Aberdare, one in Porthcawl and one near Cardiff, but they had a very big 

confectionery side to it and he was manager for the – this part of it, for the 

confectionery side, so he did that.  But it was really high class confectioneries you 

don’t even see now, Florentines and stuff like that.  But it was quite surprising for a 

really working [laughs] – in a working class area, not very well off, people used to 

indulge themselves in – there’s as one – I think they used – one of their luxuries to go 

and buy nice cakes and – 
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You mentioned that your father – I’m quite interested in this conjuror business 

alongside the confectionery, do you know how he got into it? 

 

He always had this – I think he was – what’s the word, he was an extrovert, he wanted 

attention, I think that was it, and all his brothers as I mentioned, two of them were in – 

for some reason their mother had instilled this terrific confidence into them.  But he 

was quite in big demand to go round and, you know, do these.  And after the war I 

remember he – he did a few Save the Children funds and these big charity affairs and 

he did quite a lot of – he used to go to the Coliseum Theatre I mentioned, they used to 

have quite big shows there, and he did quite a lot of these illusionist things.  He even 

managed to have somebody he levitated but I think that was a straight trick [both 

laugh], not a … 

 

[22:00] 

 

Ah.  And you haven’t so much about your mother, what was she like? 

 

Well I think she was somewhat submerged in all this [laughs].  No, she had one 

interest, that was the Girl Guides, she seemed to be like support, wasn’t a guide 

mistress, but she was, you know, I think she used to help in all, you know, in raising 

money and stuff like that.  But I think literally she was submerged [laughs] by my 

father’s activities and of course literally physically had to look after us while he was 

doing all these things and that.  But as I said she was very – she really enjoyed 

cooking, she was very imaginative cook.  I think these days she could have been a 

Delia Smith, she was that – you know, she was in that type of class really, she would 

have – well she would come trained as well so – 

 

And she was a confectioner as well you said? 

 

Yes, that’s how they met.  I’m not sure where, but … 

 

Could you describe your mother’s personality to me? 
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Erm, well very quiet, she was determined not to be Welsh [laughs], she wouldn’t – no, 

I think she – I think she – slightly snobbish I think is the right way to put it, she came 

from Mill Hill but she didn’t have a London accent, she had a neutral London accent 

and when she came to Wales she didn’t like the Welsh accent and as result of that she 

sounded, you know, more and more refined the longer she was there so that – I always 

thought that was a bit amusing. Of course all the other children noticed it, but they 

were quite impressed by this, they didn’t think that I … you think they might be 

offended but they thought it was, you know, that they were impressed that she was so 

refined I think, compared to their parents [laughs] who spoke just naturally, you 

know, natural valley accents, not – not Welsh even then. 

 

What about yourself, did you develop a Welsh accent or …? 

 

Well I think you’ll find I sound fairly Welsh on this [both laugh].  But in – it’s one of 

these funny things, in England I sound Welsh, but when I go back to Wales I sound 

very English, which I think it’s quite a common phenomena that.  But – and well 

because of the part I grew up in I didn’t actually speak Welsh for – I mean I know 

some Welsh, I always said, ‘You need to know enough Welsh to know if somebody’s 

swearing at you,’ yes [both laugh]. 

 

Was it actually taught at school? 

 

Not the school I went to strange enough.  I think that actually to be honest in primary 

school I think for some reason they taught you the first two years and then they gave 

up I think, that was – that seemed to be the impression I had and – 

 

[25:10] 

 

Because the headmaster – it was a local primary just down the road from where I 

lived, it was glamorous name of Town Council School it was called [laughs], not 

exactly a posh name.  And the headmaster was a North Walian, he actually lived next 

door to us and he was a very – very cultured Welsh in the true sense of – I – I don’t 

think – don’t get the same effect in England.  In Wales you can sense that people are 
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cultured, you’ve got to be – been brought up to know what this means and sort of 

things. 

 

Could you expand on that a little bit please? 

 

You knew straightaway that he was very well read, always by his vocabulary and of 

course that’s another thing round there, the Welsh but I couldn’t detect it, but people 

could tell the class by the Welsh you spoke because you could tell if somebody was 

educated.  But – and this chap, he – when I wasn’t in school he’d push me to read 

certain books and my sister, and he said, ‘You should read this, and read that.’  But oh 

looking back it’s – never struck me so much people, that you could tell people with 

culture.  Even now there’s various people in work I could tell if they were cultured in 

the sense of, you know, well read or – your direct relatives – your direct contacts you 

could but only by working with people for a long time you could find out how 

cultured [laughs] – it sounds a very snobbish word to say but it’s – things are – fairly 

real thing. 

 

You talked about, you know, nice shops and the opera and the theatre, but was it a 

cultured place to actually grow up? 

 

Very very, yes, but because of this – I think because there’s so much opera and that, I 

mean it was – in those days too they had these miners – when the pits first opened, all 

the miners want to get on so they built these institutes, mining institutes and they had 

their own libraries, very good libraries.  In fact they used to pay a few pence a week, 

every miner for these, and these were quite grand buildings, every valley in Wales, 

mining valley had these nice buildings with library and some had theatres and meeting 

rooms and that, you know.  Again it’s all – it’s a cultural thing but you don’t get it in 

England very much so … 

 

Do you think that left any particular mark on you? 

 

Sorry, the …? 

 

This atmosphere around you, this sort of culture? 
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Yes, I think it makes you very broad, it makes you have an interest in everything, I 

think this is – because I just – one just knows all, you know, opera, plays, anything, 

but it was just because it was instilled, instilled into you. 

 

[28:10] 

 

What sort of interests did you actually have when you were growing up? 

 

Well I think it all – in those days the hobbies were totally different [laughs] to the 

computers and that.  There were things like stamp collecting I think, stamp collecting 

was a big thing, well I was into model aircraft as well, used to buy this bolster wood 

which is very light wood and tissue paper and you could buy plans to make these 

planes.  Initially they were just gliders but when you reached your teens you 

graduated to [laughs] the little petrol engines with the very – like half cc engines, stuff 

like that.  And some of the better off people had even – had very crude form of radio 

control, which in those days was quite remarkable [laughs].  But they used to be the 

main hobby.  And also, yes, the other thing was engine numbers, people – boys used 

to have these – there was a series of books published by a firm called Allen, Allen and 

Co and they printed every number and name of – of engine in each region of the 

British Isles, so you’d – like collecting stamps, you’d go down to Cardiff or Swansea 

or – and try to see the big engines going past and you’d note down the number and 

that.  Because that – you had to – locally you couldn’t do very much because not 

many trains, they were just little tank engines came up the valleys, but if you went to 

Cardiff or Pontypool, these places you could see the big trains going to London and 

that.  Makes you sound very provincial talking like that [laughs] but it’s a fact of life, 

that’s what it was like, yes. 

 

What was the attraction? 

 

Again it’s a bit like stamp collecting, that was the – that was it, you know, because, 

you know, let’s say you got a penny black, you’ve seen like an Edward the Second 

engine or whatever it is so – so I think it’s very much like that.  So you used to go to 

the station and buy a sixpenny pork pie and sit there all day watching – watching the 
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trains go by and – or coming in.  Also I think – well I think what happened is it – in 

subconsciously these were going to places you didn’t go to, you know, we lived a 

very constrained life in the valley, I think this was like expanding – a funny way of 

extending your remit if you like, instead of being stuck in the valley.  This must have 

been subconscious because I can’t remember feeling trapped but [laughs] there must 

have been reasons for doing that. 

 

Did you actually leave the valley much? 

 

No, not much at all in these – used to catch a bus across the mountain to Porthcawl, 

that was the nearest seaside for us, and down to Cardiff one way and then that was – 

you were very trapped and Merthyr the other way which wasn’t very attractive 

[laughs], or the Rhondda Valley the other way.  So – so you’d – and then if you went 

up north out of valley you went to Brecon which was very nice, the Brecon Beacons 

which was where we tend to gravitate when you were – used to cycle up to the Brecon 

Beacons, swim in these – well rivers which you wouldn’t let your children swim in 

now, they’re quite dangerous, but we used to go caving there, near a place called 

Penderyn, used to go under these caves.  And that was about probably a ten miles – 

twelve mile cycle ride from where we lived.  Used to go – especially as teenagers do 

this more, cycle up there and go swimming in that river there and take a picnic and – 

 

Out of the things you’ve mentioned what would you say your chief interests were?  Or 

other ones you haven’t mentioned yet as well for that matter? 

 

I hadn’t taken up photography then, I didn’t do that till I was older, I was probably 

late teens I took up photography as a – that’s the hobby I’ve type of kept – kept up 

since then. 

 

[32:15] 

 

Oh another thing is, when I was about – when I was about twelve I started working in 

a garage on Saturday mornings and that was – and that was quite – very illustrative 

thing [ph] , Bud Morgan this garage [laughs].  And they used to look after any car, 

they could – they could deal with any car you liked and I was only about twelve or 
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thirteen, fourteen, and we could strip and rebuild any engine in the morning and the 

Morgan engines– car engine Morgan from those days.  And we used to – those days 

the engines used to coke up because the petrol had a lot more carbon and worked at 

lower temperatures so it – the valves used to get coked up and also the cylinder walls 

used to wear out because the metals weren’t so good in those days.  So one job was to 

grind the valves and the seatings to make sure they sealed properly, and then quite 

often you’d grind out the cylinders, which was quite a skilled job in retrospect, 

[laughs] and fit the next sized piston, so the pistons fitted.  And we used to do this 

literally in a morning, one man and – the only job I wasn’t allowed to do was the big 

ends because they had the – the crankshaft sat in bearings, and this had to be hand 

finished, the – the boss used to have a scrape around that and he’d curve the soft metal 

so that the big end would settle in that, but that was the most skilful job and the boss 

did that. 

 

How did you actually get into working at a garage at twelve? 

 

Well because he was a friend of my father’s, literally he used to live around the corner 

so he was – and I – I think my father mentioned that I was interested and wanted to be 

an engineer or something one day, you know, so [laughs] and this chap wanted a pair 

of hands, mostly his nephews and people liked working, so I was just – so that – so 

slight common interest in mechanical things and … 

 

Did anybody ever actually object to twelve year olds working on their car engines? 

[laughs] 

 

Well no because I think as I said he had his – that – nephews and people round him, 

so I don’t think – in those days quite a lot of youngsters used to do things like – fairly 

skilled jobs.  And they knew the [laughs] – Bud Morgan the owner, he was there 

[laughs] kind of thing, they trusted him.  And didn’t have much choice, because the 

other garages there, they didn’t have – they were – maybe knew they weren’t as 

skilled as this particular outfit, you know.  Very scruffy little place and, but – 

 

Could you describe it to me? 
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Well it was just literally with a shed with a couple of workbenches [laughs], one 

petrol pump outside which actually had a crank, not even electric [laughs] so – smelt 

of oil.  In fact was quite dangerous really.  And a pit where you could get under the 

car, they didn’t – couldn’t – didn’t have big hydraulic ramps and things in those days, 

you had to go down the pit underneath and – which was planked over normally so you 

didn’t fall down it. 

 

How did you actually learn about car engines? 

 

Just by stripping them down and, you know, by sheer experience and it’s the best 

master.  I think they were – because they – Bud really understood engines, he passed 

onto you.  He was explaining things, he didn’t realise he was explaining to you, just 

he’s only – even things like carburettors which is quite complex, you know, he – he 

could explain.  And gear boxes, you know, the idea of which – often didn’t realise 

about the gear ratios and things and stuff like this, you know.  So you would learn 

quite a lot from – in fact it was mechanical engineering and physics [laughs] in 

retrospect there. 

 

What sort of chap was he? 

 

Just very gruff Welshman, short chap, only about five foot, but very pleasant and 

never phased by anything, any problem that came in, he’d just say, ‘Oh we’ll fix that.’  

And – because quite often the cars you came – often quite exotic – because a lot of 

them were like pre-war cars, and some of them were quite exotic makes that didn’t 

really exist after that period and so he used to copy together spare parts from other 

cars and – so he’d have quite a good imagination.  We used to get the Morgans which 

were made in Malvern, sports cars, we used to get original ones of those in, so they 

were quite difficult to work on. 

 

Did Morgan do the three wheeler as well? 

 

That’s right, we used to work on three wheelers.  One of them had an engine, a little 

JAP engine stuck on the front like a V.  I think they called it V with the cylinders, 
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instead of being inline, V shaped and, but it was air cooled because it sat outside the 

car on the front [laughs]. 

 

[37:05] 

 

Did you have any hands-on hobbies as well? 

 

As I say I think model aircraft was the most common one.  But looking back people – 

I mean those are the most common – I wasn’t – there weren’t any high-tech things 

around those days when you look back.  I didn’t know anybody that had any radio, 

bits of radio.  I think a few people had odd crystal sets, but nobody I knew was 

interested in electronics, it hardly existed as a topic then. 

 

Were there any sort of sciences and technologies you were interested in at all? 

 

In those days? 

 

Hmm. 

 

Well there was [laughs] – I think radio was a – I was interested in how radio could get 

around the world, I mean that was a – things like this, I think that triggered off initial 

curiosity in science.  And – well all forms of electricity because – I used to be quite 

impressed, used to go round these coalmines and they had very, you know, heavy 

machinery for lifting the cages up and down and ventilating and all this, so you used 

to see quite a lot of very sophisticated heavy engineering so that – so it was a lot of 

high-tech stuff around there.  So I think that – I mean got me intrigued into how these 

things worked and … as I say the cables worked – in fact our next door neighbour in 

Bronteg, he worked in the cables works there and they were one of the biggest cable 

companies in the world at that time, made all these – they pioneered a lot of these 

high voltage cables and stuff like that. 

 

[38:55] 
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Had you given much thought of to what you actually wanted to do when you were 

older, you mentioned engineering a moment ago? 

 

Well I got – [laughs] yes, well, the first thing I wanted to be a car designer, that was it, 

I think that was – that was probably just direct spin off of – from working at this 

garage, I wanted to be a car designer.  And even had a very imaginative name for my 

– it was going to be a Hassington Staveley, if you can imagine that, it sounds a bit – I 

don’t know where that came from, out of my imagination [laughs].  But it doesn’t 

actually all – when you think there’s a car called Armstrong Siddley it isn’t all that 

[laughs] – I don’t think there’s any connection there, Hassington Staveley [ph], I can 

still remember that, no logic.  But I must admit it was more – the car was more the 

extra design, it was the body, not the mechanical stage I was interested in.  But nice 

looking cars, rather than the mechanics, because I assumed they’d all be the same 

engines that I’d worked on [laughs].  So I didn’t think in terms of developing the 

engine because we didn’t know about supercharge – well knew vaguely about 

superchargers, blowers and things but I didn’t envisage that being in saloon cars, so I 

was much more interested in – well in fact I suppose streamline them to make them – 

because cars were pretty just box like in my early youth anyway. 

 

What sort of car was it going to be? 

 

It was big [laughs] – very aerodynamic I think is the right word [laughs], aircraft – a 

bit like an aircraft shaped car with the back wheels covered in and very long and low 

and no chrome or anything I recollect, it was [laughs] – I don’t know why no chrome 

on it, just very streamlined and … 

 

Why do you think the shape actually interested you so much? 

 

I think it as just glamorous, I think it was – I think it’s because of the spin off that 

you’d see in these 1930 science fiction things and these shapes had – I think it must 

have been my subconscious I think.  And also I think probably a reaction to 

everything being so broadly square and [laughs], you know, not that good looking 

around, the stuff you saw around was very basic and sort of thing you try and look to 



Mike Forrest Page 18 
C1379/48 Track 1 

 

���������	�
�������������� � �		����
����
������   

improve the shape of things.  Because you didn’t think in terms of fuel economy or 

anything in those days. 

 

So was this an ambition you actually kept for any length of time? 

 

No, that switched then strangely to a fancy bridge [laughs] – I forget which bridge it 

was, bridges started to impress me.  So I – I think – I think the first one again I was 

actually in Pontypridd, it was just a few miles down the valley from where we lived 

and they had this – it was the biggest single stone arch bridge in the world and that 

impressed me.  It was a single span but it must have been a good fifty – fifty yards 

across and it was built about 17 something I think.  And I was very – I think that must 

have triggered off this interest in bridges and even to this day when I’m going on 

motorways or anywhere, I – a bridge catches my eye, you know.  Sort of the first time 

we went to the States, you know, to New York, I used to take – I took taxis to go and 

see these various bridges [laughs], bit strange. 

 

What was it about bridges that interested you? 

 

I think it was the sheer challenge, just even to this day I just – I’m more impressed by 

a bridge builder than the work I do for example [laughs], when you look at the Severn 

Bridge or something and these – and these suspension bridges are just incredible.  I 

mean and also there’s a lot of science in them and, you know, [laughs] stressing them 

and working out how – because they’ve got to stand up against the elements and load 

and traffic and everything, so they’re a very impressive thing bridges I think.  And 

materials, of course you’ve got to get the bridges to stand up to the environment, the 

loading. 

 

[43:15] 

 

What did your parents have in mind for you work wise, were they pushing you in any 

particular direction? 

 

I think – I think they wanted that kind of thing, something not arty anyway.  My sister 

was – mentioned my sister yes, she was into art things and in fact she ended up – she 
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went to art college and having been – when – the school she went to in Aberdare, the 

girls grammar school she went and the headmistress thought that art college were 

sinful places and she didn’t want her girls going there.  She thought every girl that 

went out of this grammar school should be a teacher, that was her ambition, but 

nothing to do with art [laughs].  So my sister and her best friend Tessa, they rebelled 

and they – they got their own A levels in art and went to Birmingham Art College 

both of them.  Ironically my sister ended up as a headmistress in a primary school and 

she didn’t do art until she retired effectively, but she is quite a good artist now, she’s – 

she’s in this artist set in Sheffield over there. 

 

What’s your sister’s name? 

 

Monica. 

 

Is she younger or elder? 

 

Two years, two years younger.  And she was – oh yes, that’s something I’ve forgot, 

yes Scouts was the other thing, yes Cubs and Scouts, I forgot that totally.  Because she 

went to Guides … but I quite enjoyed Cubs and Scouts.  Again I think because it’s 

slightly more adventurous and we did actually – they took you places and that, I think 

it was [laughs] – yes. 

 

What sort of things did you actually do in Cubs and Scouts? 

 

Well they took us camping and this and building, in fact the [ph] chap we had was 

quite adventurous, he used to make us build – in fact this brings us back to bridges 

[laughs], building bridges across streams and climbing – in fact quite dangerous 

things they wouldn’t allow these days.  And took us, you know, to quite severe rock 

climbs, without any equipment, it was just, you know, straight stuff and a lot of I 

suppose these days they call orienteering [laughs], take us places and try and find a 

way around, those sorts.  So developed it quite well I think, gave you quite a lot of 

confidence.  And they were quite strict, you know, morally as well, I used to, you 

know, it didn’t – you know, nobody should swear or, you know, you had to be very 

clean, well dressed when you turned up at Cubs and Scouts and – 
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How did your parents actually expect you to behave at home? 

 

Well it’s funny that they were – what I’d call casually strict, you know, they never – I 

can’t remember [laughs] them being particularly strict, but my sister and I seemed to 

behave, in fact all our friends were the same, they all seemed to be pretty well 

behaved.  But very few youngsters around that were badly behaved.  But I think it 

might have been just the moral pressure round [laughs], it was, you know, it’s 

expression chapel, you know, lot of chapel people around, very strong moral code.  So 

children if they stepped out of line somebody would tell them, even if it wasn’t their 

child they’d tell you off.  We had a Mrs Morris about four doors away and if she saw 

you doing anything she’d tell you, which you wouldn’t dare do these days, but quite a 

lot of people like that, that correct children and tell them off if they were being noisy 

or, you know, beating somebody up [laughs]. 

 

You mentioned that your parents actually – your father was a spiritualist and your 

mother was a Catholic. 

 

[47:00] 

 

What are you, what does that make you then? 

 

Well kind of neutral I think is the honest [both laugh] – open mind I think is the right 

word there.  I get definite – if I go to church I’ll feel – funny, even that’s a bit ironic, 

some churches I go to and I feel there’s something there, I feel that some churches 

haven’t got a soul.  Some churches when I go in some, like one in Abingdon I go to I 

can feel something there, and other churches they just leave me cold, it’s a very 

strange – but it’s almost a psychic feeling I think, so I don’t know if that’s religious or 

psychic [laughs].  But on … I think, you know, well I suppose this open mind is the 

right word, so … I mean we don’t – I’ll go to church occasionally but … 

 

What sort of actual religious upbringing did you get then? 
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Well it was – it was like that because I was [both laugh] – and sometimes you’d tend 

to go to other churches with your friends, they could be anything, you know, from a 

fantastic array of churches in the valleys [laughs], you could have the complete 

spectrum.  And I didn’t go to a Catholic church until I went to – I think it was one of 

our friend’s marriage and it was a full nuptial mass, that was quite surprising 

compared to the basic other Welsh churches around.  But we used to quite often go 

round other chapels and things and – with your friends, but it was almost a social 

thing, I don’t think it was all that religious [laughs]. 

 

In what sense a social thing? 

 

Well because it was, you know, people – your mates, girlfriends or whatever having – 

well one thing I did notice there which I’ve been commenting that – about the other 

day is that the ministers or vicars there, they were much more involved with the 

community and they actually went round people’s houses and they went to help, you 

know, round here we noticed the, you know, the church people don’t do that, church 

people now.  They were really hands-on the – and involved with the families.  

Especially the church my wife went to, there, I mean he was really involved the chap 

and he – and not just his chapel, he’d go and visit anybody in hospital, he’d go and – 

if they’re from that village, he’d go and visit them, but yes.  So that’s – I think that’s 

something that’s gone away a bit now. 

 

You mentioned your two parents sort of particular sets of beliefs, but were either of 

them particularly religious? 

 

Not – well my mother then – she went against the Catholic faith because you know 

this concept of limbo, where that unless you’ve been christened as a Catholic child – 

if you die – that baby dies before they’re christened they used to go to a place called 

limbo, which was between heaven and earth and in the end this – my mother couldn’t 

stomach that and that stopped her being a Catholic, she actually broke away.  She 

thought it was horrible to have – imagine that baby – dead baby being suspended in 

this limbo, I think that’s where the word comes from, limbo, so that term – but she 

didn’t switch to any other religion.  And I don’t think – think some people practice 

spiritualism as a religion, but my father didn’t, he was just I think he just liked the 
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technical aspects [laughs].  Because he used to have these pictures of people 

producing ectoplasm from their nose and photographs and these things and used to – 

used to take magazines of all these things or …  

 

Are there any other ways in which your father’s spiritualism was actually exhibited 

that way? 

 

No, it wasn’t outside the family, he kept it fairly quiet, I think he was a bit frightened 

[both laugh], I don’t think the locals would have been all that approving and – 

because all – any spiritualist he knew was imported, I don’t think he had any locally – 

I don’t think any friends were spiritualists.  Because everybody who came to the 

house was – I don’t know, I presume he got to contact them through these magazines. 

 

And did these séances happen often? 

 

Must have been about three or four times a year I’d guess.  But – but as I say it didn’t 

– once I saw [laughs] an actual – but used to leave stuff – and all these – used to – 

they seemed to record all these séances in writing and have photographs, they used to 

take an awful lot of data.  There used to be newspapers [ph] hanging around I used to 

read it and that, he didn’t encourage me or discourage me, you know, he was quite 

good like that, he didn’t, you know, try and influence me at all.  And my mother was 

actually quite anti it I think, yes, she used to say, ‘Don’t you bother with that, rubbish’ 

so I think she was literally frightened of it, I think it was just her religious upbringing. 

 

How did your parents actually – what sort of parents were they towards you? 

 

Very – very caring and trusting and very keen you should get on I think was – but that 

was the general culture round then [laughs], I mean kids who really pushed, it’s a 

Welsh thing so.  So that wasn’t an unusual thing, you know, was quite rare for parents 

to be interested in children, if they were usually because they were drunks or they had 

problems or … 

 

Do you think you’ve inherited anything, nurture or nature from either of your 

parents? 
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I definitely didn’t get my father’s extrovert characteristics [laughs], tend to be the 

reverse.  And I think people say I’m like my mother more, quiet and … 

 

[End of Track 1]
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Track 2 

 

I was wondering if you could tell me about any other hobbies and interests you had as 

a child, what did you actually do with your spare time for fun? 

 

I think we used to go – well spent a lot of time just exploring the countryside around 

us and behind us it was called the Graig Mountain and quite magic names really, there 

was – we used to walk out our house, along an old disused railway line, kind of down 

an area called the Cwm which is a nice little wooded valley with a stream going 

through, and then go up, it was called the red path, led up to the side of the mountain, 

then you were on the mountain proper.  Then there was a disused quarry on top, that 

was called – it was called the Giant Footsteps because it literally looked like that, they 

were big steps and if you had two metre legs you’d [laughs] – these’d be footsteps for 

you.  Which we spent a lot of time up there exploring that.  And also as I said the 

coalmines were running down so a lot of disused collieries there, so we used to – they 

left a lot of equipment there so you could play around with the – they still had railway 

tracks and there were these drams and everything, so we used to push these around 

and was quite a lot of gear you could play with, so that was great fun.  And nobody 

seemed to get hurt but in retrospect they were probably quite dangerous.  So it was 

just one giant playground for us really, the whole place, and as I said we – that was 

just locally next door to us.  And just behind the house – I forgot to mention that, 

there was a farm, the farmer’s name was Idwal and he was called Idwal the Milk 

because he actually delivered milk on horse and cart and he’d have a churn of – a big 

churn of milk in the back of the cart with just a muslin over the top to keep the flies 

off, and he’d have a ladle round – ladle that he just used to ladle a quart of milk at a 

time, people used to bring jugs out rather than bottles then, unless you went to the 

Coop or went to the shops, but people used to bring milk jugs and used to get your 

couple of quarts.  And they were still – I can remember there were still hairs from the 

cow floating on top – top of the milk, despite – so it was very fresh and he used to – 

this chap used to go and help – in fact he used to – he was a bachelor and he didn’t 

have any sons to help him, so in the summer he used to ask us local kids to go and 

help him get the harvest in.  It was only a small farm so we used to help him with the 

bails and that, and he used to give us cider which – very rough cider [laughs], which 

our parents weren’t very keen on but – and … I remember he kept his Welsh black 
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bulls which it was okay until they had calves, but then they were really dangerous and 

wouldn’t let us – when they had calves, he wouldn’t let us go on the farm when they 

had calves because they’d literally kill you, you know.  And he used to borrow this 

bull I remember to service the cows [laughs], big occasion this bull.  Again it – we 

couldn’t be around then because these bulls and cows were quite aggressive then, this 

particular breed so – so we missed a lot of the fun I think there.  But I think he – in the 

end he sold his farm up to a property developer and then they built houses on his 

farm, it wasn’t very big, probably about 20 acre farm, so they’ve spoilt a bit of the 

hillside there by build – I don’t know how they got permission but anyway so – 

another one of our playgrounds had gone into housing. 

 

You mentioned that you – caving was one of your other little hobbies as well? 

 

Well wasn’t really a hobby [both laugh], I think it’s when we used to go swimming 

there were caves there I think is the right way of putting it and these weren’t the nasty 

ones you see in these films, these were quite – quite big.  The rivers used to run 

through them, so they were quite wide but probably two or three yards wide and you 

could go up about fifty yards without any real danger.  So we used to enjoy those.  

But usually find – because we’d gone there swimming we didn’t have anything, didn’t 

have torches or anything so we just used to go as far as the daylight [laughs], the 

daylight went before we lost our nerve and came back or was very slippery too, it was 

quite dangerous then.  But other – other parts of Wales had more dangerous caves but 

we didn’t – nobody I knew used to do that, in fact never heard about these till I 

[laughs] was quite a bit older. 

 

[04:50] 

 

I was wondering if you could actually describe what your house – your home was like 

to me? 

 

Yes, just standard three – three bedroom semi, literally semi detached and very basic 

really, you know.  No central heating, just I think it was fireplace in each room, and 

the fire in the kitchen had like a back boiler so we had hot water for washing and 

bathing and that.  But there was no – no – it was very basic really compared to 
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modern standards so.  And I think our house – our house was quite well furnished 

because my mother and father when they lived in London before they moved to 

Wales, they’d been to this Ideal Home exhibition and they’d bought this dining room 

suite and chairs which was kind of ultra modern at the time so – and so we had 

furniture that [laughs] none of the locals had, so it tended to impress people.  I don’t 

know if it cost any more but anyway it was different to the average per – you know, 

labourers furniture.  And also we had quite a nice piano so – but I think my father 

discussed – my sister and I weren’t very keen, we never bothered to learn, but in those 

days I think it wasn’t all that carpeted, there used to be a lot of linoleum, lino floors, 

so a lot of the house was just lino which needed a lot of – so the housewives spent a 

lot of time cleaning that.  As far as I remember when I was younger we didn’t have a 

vacuum cleaner, it was all – it was quite a long time before people had vacuum 

cleaners I think [laughs]. 

 

[06:35] 

 

Can you describe what your room was like to me? 

 

It was just it was nothing, just a bed and a cupboard and nothing really [laughs], 

nothing like these days.  A few bookshelves and used to have quite a lot of books, you 

know, I think the standard gift at Christmas and birthdays was books then.  And of 

course they all – for me dinky toys and dinky cars and stuff like that. 

 

What sort of things did you read? 

 

Then I used to read everything, anything I [laughs] had – like – like Biggles, you 

know, used to be the thing and a famous wartime pilot story written by W Johns, that 

was the standard thing.  And comics when they came along, yes.  But I think used to – 

I’m a very quick reader so I used to – used to – I was always up and down – used to 

go to the library a lot which was a very good local library, and get through a few 

books a week.  But I think my reading rates depending on the interest of the book, I 

mean if it’s not very interesting I can whip through it, and if it’s engrossing I slow up, 

it’s – otherwise I’m a scanning reader [laughs].  I also think, yes, we used to get 

National Photographic [National Geographic] magazine, things like that, they were 
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quite – because that was look into the outside world we didn’t have, I think that was 

another thing. 

 

Did you go on any holidays? 

 

No, we did tend to go to the local seaside places, and was my parents – used to like to 

go to a place called Caldecott in Monmouthshire just in the country, they just used to 

like to chill out in the country which wasn’t terribly exciting [laughs] but they seemed 

to like it.  My sis – my – well it was quite nice, we used – just join in with the local 

kids and play with them, but it wasn’t … 

 

How did you get on with your sister as you’re growing up? 

 

Fine, yes, we didn’t use to quarrel that much [laughs].  As a family joke she did beat 

me on the head with a china doll once and broke the doll’s head, that’s gone in the 

family [laughs], stories so to speak.  She still tells her children and my children about 

it so.  But no seriously never – I don’t recollect quarrelling, no.  I think by the time 

we’d – she had her friends, I had my friends and there was – sometimes we had 

almost separate existences, you know, it’s – in those days it seemed to be a lot like 

that, she would have her girlfriends and I’d have my male friends, this because of 

hobbies – I think it was partly the hobbies, girl – it was girls did girls things and boys 

did – more so than today I think. 

 

[09:35] 

 

Who were your – 

 

Well that’s – well that’s just yes, forgot that one of the major hobbies, Meccano, yes, I 

forgot that, Meccano.  My friend Oswald and I had huge Meccano sets and his was 

actually much bigger set than mine but [laughs] sometimes we’d combine them to 

build bigger and better models. 

 

What sort of things did you make? 
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[Laughs] Dare to say bridges, cranes, cranes that was it.  We even wrote to – there 

was – I forget the name, a big northern firm, I think it was Ruston Bucryus or 

something and they made these big cranes for dockyards, and we wrote to this firm 

and said, ‘Can you sent us some catalogues because we want to make a model,’ and 

they sent us some engineering drawings as well, we said we were only fourteen, 

fifteen, whatever it was.  So we built these cranes about – well four or five feet high, it 

was quite big Meccano and they said, ‘Will you send us photographs?’ and they 

actually put photographs in their works magazine of these – because we made them 

pretty, you know, to scale and they worked and because you used to be able to get 

electric motors for these Meccano sets and – so you can see a bit how I became 

[laughs], mechanically if not scientifically involved. 

 

What’s the attraction of Meccano? 

 

Because you can get something to work quickly I think, it’s – it’s a quick – quick 

hobby and you can create something very quickly, very versatile – and also extremely 

versatile, you imagine – it’s only limited by imagination I think.  So it’s sad it’s gone 

out really, it’s – I say it’s quick but children now think it’s too slow [laughs] but my 

children – grandchildren got bored by it, so it’s just different mindsets, yes. 

 

I was just wondering, you know, you mentioned building cranes to these plans, 

Ruston, I’m just wondering, you know, where does one actually start when one’s 

making a Meccano model, do you start with a plan or do you just get on with it? 

 

No no, just get on with it, I never put anything to paper, that was the only time ever I 

think we – you know, that’s a lie because Meccano did supply in their catalogues they 

used to send you models to make, but you soon got bored of that and did your own.  

But in the – depending on the size of the sets some of the models were very ambitious 

but, you know, we soon got through that and we used to spend I think probably a 

good percentage of our pocket money on Meccano bits. 

 

Was it expensive? 
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Yes, it was relatively expensive, especially things that you’d use gear wheels and that, 

because they’re made from brass and they’re quite precision things but – by today’s 

standards not expensive but then I mean it was quite.  I mean you could pay say a 

week’s pocket money, could have been five shillings you’d be lucky, but a gear wheel 

could cost you a pound, so that’s the scale of it, it was – so you’d be fairly keen 

[laughs] before you expanded your … 

 

Hmm. 

 

[12:50] 

 

I was going to ask as well, you talked a bit about your parents, were they just – I was 

just wondering did they have any political mindset at all? 

 

Mother was totally not interested in politics, my father I think went through a Liberal 

phase, I think that was kind of social things, I think his friends were all Liberal so I 

think – I think he was – I don’t think they were deeply held I think.  But – because 

Aberdare those days was just strongly Labour, a few rich people were Tories, I mean 

this was the measure of it, and possibly my father was Liberal because they were a bit 

different.  Again it was this extra – all of this bit – his friends were all like extroverts 

and because they’d been in the drama and these other activities.  And they tend to be 

Liberals because they couldn’t be Labour because that was too – well that was all 

miners, you know, just another world, and the business class in Aberdare were the 

Tories, it was just typical Welsh set up. 

 

Did you have any sort of awareness of growing up in a particular social class at all? 

 

No, it’s interesting, it was very … there were people around you acknowledged as 

being posh [both laugh] that we didn’t mix with but on the whole it was pretty equally 

all round, I didn’t – you know, people mixed in pretty well except that I told you 

Italians wouldn’t let us mix with their girls and Jewish people and that, but not – not – 

it didn’t …  

 

How did your parents actually come to be in Aberdare in the first place [laughs]? 
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Well I think he just – I suspect he just scanned the bakers’ magazine which he 

subscribed to and wrote in and saw this job and that appealed to him.  But I – I’m 

fairly sure my wife – my mother didn’t want to go there.  So I think – because she was 

a Londoner, I think – I don’t think she ever really settled. 

 

Do you actually have any memories of living in London at all or – 

 

I can remember I think Caterham for a very short time which is outside London but 

got very very vague memories but … can’t remember having any – well I must have 

been under – under four then, so.  I think I was four when we – well between four – 

between four and six when we moved to Wales so all of my formative years have 

been spent in Wales [laughs]. 

 

Did you think about yourself as being Welsh or being English? 

 

Yes, I felt English strange enough, I didn’t – but I didn’t feel excluded because of that 

[laughs], it just – just slotted yourself in.  Because I – I mean my wife is, you know, 

definitely Welsh and knew that and … but it wasn’t a big issue for me … actually I 

think in a way we’re in a type of limbo, quasi, a lot of people – if you weren’t Welsh 

you were, you know, quasi English or quasi Scots or [laughs] whatever.  But there 

was no distinction, nobody looked down on you or – and we didn’t look down on 

anybody, vice-versa. 

 

[16:35] 

 

I’m wondering if we could talk a little bit about your actual schooldays, when did you 

first go to school? 

 

First of all I was in this Town Council Primary School, that was – I can remember the 

very first year there, you start – you started there when you were very young, about 

three, and you actually had to go – after lunch you had to go into – they brought out 

these little truckle beds and you actually had to go and have a sleep for an hour or so 

[laughs] which nobody liked doing, that was the worst aspect.  And also the other 
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things, all the teachers were old because all the young teachers – because in those 

days they had a lot of men teachers, they’d gone off to the war, what had happened, 

they’d drafted in a lot of retired teachers, so a lot of these were grumpy old men or 

women who’d, you know, packed up teaching.  So – so they weren’t all that – I can 

only remember one – one good teacher, Mr Prescott, who was my last year in the 

primary school that I can remember impressing me as a good teacher [both laugh], 

because I think sadly they were, you know, clapped out teachers, you know, had been, 

you know, forced back to work and they’d had enough and … and some of the women 

teachers were really miserable sort of [laughs] people. 

 

What impressed you about Mr Prescott in particular? 

 

I think it’s just he seemed like a gent – he was just interested in us a bit, you know, 

and he made it interesting, he wasn’t bored, I think that’s partly why [laughs].  The 

others, you know, they were just going through the motions and … 

 

Could you actually describe what the school was like to me? 

 

Well just a single – single storey school of two halves, there was like a – a junior end, 

you went in your first and then when you got to the age of about six or seven you 

moved to the other half which was more senior kids.  And you all had your own – 

your own desk with a lid and an inkwell sunk into the desk, and the only heating was 

black coal stove stuck in the corner, and we used to – then you had to have milk, you 

had to drink these little bottles of milk which was a third of a pint and in the winter, 

the milk would come in frozen, so they used to sit it on top of this [laughs] stove to 

thaw.  So you – and you were forced – it was an offence not to drink this milk because 

it was good for you and you were to drink this milk that when it had unfrozen, de-

frozen [laughs] it was only – hadn’t gone back together again [laughs] so that was 

terrible. 

 

Did you enjoy school? 

 

It didn’t – I didn’t think in those terms, it just – you just went, it was – again I think it 

was more of a social thing, you all went – you went to school with your friends, you 
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played with your friends [laughs], you went home with your friends.  Didn’t really 

think about it at that stage, didn’t realise you were being educated I don’t think, it was 

like subconscious, you’ve been, you know, somehow you learnt to read and write and 

– but it wasn’t a big deal. 

 

[19:50] 

 

Who were your friends? 

 

Well tended to be neighbours, people who lived very close by definition really, yes.  

Roger was my best friend and he lived in this big house I told you about with these – 

when the Americans were billeted.  And sadly when he went to university he got 

killed in his first year, he drove off the edge of a mountain, after being to a dance with 

his girlfriend so that was – he was an architecture student so.  But of course we had 

mutual friends, my – because my sister and I were – well two years apart, used to go 

to school together more or less, so her friends were my friends and vice-versa, so.  

And one of her friends, Peggy, we’re still friendly with, she married a doctor, again 

from Aberdare [laughs], a bit incestuous.  But most of our friends, you know, we’ve 

lost contact with now because they’re all dispersed.  As I mentioned a feature of the 

valley seemed to be that if you got educated you went and worked outside, not – not a 

lot of people I knew stayed there. 

 

Why – why was Roger your best friend? 

 

Well it was partly geographical [laughs], I suppose be honest, he was the closest.  Or 

– and then another one, Ozzy Gates, the one we did Meccano with, we actually in 

retrospect probably did more together and again he was close and also he – he had 

some more exciting – he actually had air rifles so used to – so I wasn’t allowed any 

rifles, so we used to go shooting things with his air rifle [laughs].  Again a good thing 

you can do if you’ve got a mountain there’s no problem.  And in those days they 

didn’t care about guns and things, it was easy so … 

 

[21:40] 
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I was wondering, it’s come up a couple of times in conversation but I was wondering 

what you saw of the war in Aberdare? 

 

The bottom-line is very little [laughs], except when I went out.  In fact I – all the 

munitions factories were hidden at the top end of the valley, a place called Hirwaun  

that there were a lot of munitions factories there.  And the main thing – well we used 

to get a lot of evacuees, that sort of thing, and again this big house there were – was a 

family from London billeted there and so evacuees were – that was one thing made 

you realise.  The valley – we had very few – I think we only had two bombs in the 

whole war in the valley, well Cardiff and Swansea and all these coastal places got 

really battered.  And of course the main thing in the war that affected us was just 

strike – food rationing, but even then I – we didn’t suffer too badly because there was 

a kind of black economy on – because you lived more or less in the country, you – 

with the farmers you could get extra stuff, eggs, bacon and my father being a baker I 

suspect we did [laughs] – we weren’t short of sugar and things as the average person, 

so.  But no – I mean for kids there were no sweets and didn’t have bananas a lot of the 

war, these things, you know, you don’t realise now what you miss if you don’t have 

them, but yes.  But we didn’t seem to be terribly conscious whether we were winning 

or losing, until I suppose you got a bit older, towards – towards the end of the war I 

was getting to ten or eleven, and then you became more aware of politics and you 

heard the news.  But when you’re younger it didn’t really impact on you.  Well I mean 

there’s a nasty side like you hear so and so’s husband had been killed, and be nice to 

so and so because she just lost her son and, you know, nasty things like that, that was 

the only time it impacted locally.  But the only time I had real contact was when – I 

mentioned my grandmother lived in Liverpool, went to stay with her one Christmas 

and the train couldn’t get as far as Liverpool, we had to get off at Crewe and take a 

taxi from Crewe to Liverpool, a long journey.  Anyway when we got off the train in 

Crewe it was actually being bombed as we got in and it was glass and everything 

showering down amongst this – and this fireman come up to me and I can remember 

him saying, he said, ‘Don’t step on the pipes, you’ll stop the water and we’ve got to 

put the fires out,’ [laughs] and it struck me a bit strange, all this going on, glass stuff 

coming down, smoke, flames, and he’s worried about us stepping on his hosepipe, 

you know.  So I must have been about – I think I was about eight then.  But I don’t 

recollect being scared though, it was just – and then we had this – father managed to 
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get a taxi to go to his mother’s house and we were driving along and there was a bus 

in front of us and it suddenly disappeared and what happened, it had gone down a 

bomb crater and the taxi drive just said, ‘Oh that was lucky, that’d have been us if he 

hadn’t,’ so just shows the extent of the mentality of those times.  Because they didn’t 

have proper head, the headlights had like a grid thing on which just gives them the 

barest – lights the road up just a few yards ahead you see and this bus wouldn’t have 

seen this crater and so we just – we just around, didn’t stop, it had just gone in though, 

it was war. 

 

[25:25] 

 

They didn’t stop to help? 

 

No [both laugh].  But that was the only time.  Well no, then we went to my other 

grandmother who lived in Mill Hill and there was a few air raids there and she had a – 

one of these Anderson shelters and we had to retreat to that but for some reason they 

didn’t seem to get attacked in Mill Hill, perhaps there was no industry round there or 

something, I don’t know.  But my aunts who lived next door to my grandmother, her 

husband was in the navy – merchant navy and he’d lost a lot of – he was lucky to 

survive because he’d been on – he’d been defeated [sunk] a few times, he’d used up 

all his nine lives he told me.  So … 

 

[26:10] 

 

Did you see much of your extended family when you were growing up? 

 

No [laughs], it’s as simple as that.  They were – they were in London or Liverpool or 

– and it’s partly because of – I mean it’s because of the war, I think under normal 

circumstances – so we were – we were like an offshoot of the family, we grew up 

hardly knew my cousins, it wasn’t till in fact almost adult life I got to know my 

cousins. 

 

Did you see any evacuees, your school for instance or – 
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Yes, used to come in and – but that – they just seemed to integrate very quickly and 

most of them seemed to be – well I think a lot of them were better off, I got the 

impression some lived better than they did when they were back in London somehow, 

a lot of them came from very poor backgrounds and that.  I think some were literally 

starving we heard when they came, so.  And that – the interesting thing is a lot of 

them their parents didn’t seem to bother to contact them when they came [laughs], it 

was a bit strange.  Because we were used to this Welsh family thing of being very 

close families and we couldn’t get over that these kids were sent, you know, 180 miles 

from London, whatever it was, and the parents didn’t bother. 

 

Did the evacuees actually get on with local children? 

 

Yes, I never – I never saw a single problem.  So, they were a bit scared first of all, 

well some were scared and some were a bit aggressive, there were – there were a few 

Cockneys who were really, you know, Jack the lads, but they calmed that down after a 

bit because they realised that wasn’t the way [laughs] to behave round there.  But 

there was – honestly I couldn’t think of any trouble at all, either way, they – they were 

never victimised or – and they never turned on anybody as I say. 

 

I was wondering if you could give me a little insight into what family life was like?  

You mentioned it was a close sort of community family life you’ve got there, I was just 

wondering if you can give me an example of it or an illustration of how that was so? 

 

Well I think – I think we were forced to be a very tight family because as you say we 

didn’t – we didn’t [laughs] – the extended family didn’t exist for us, so we were 

forced to – we did everything as a small unit, I think.  In fact I used to feel a bit 

envious of people around, you know, the Welsh people around had their aunts and 

uncles and everything and in fact of it, I mean I think my wife’s family became 

[laughs] – when I – became eighteen-odd, I was twenty before I got an extended 

family, more or less my wife’s family became my family then.  Because I’d never 

enjoyed that before, it was quite – sounds a bit strange but [laughs] it was just a 

geographical fact.  And plus the war, you know, that amplified it, otherwise we’d 

have visited each other and had, you know, much more in common.  Because when 

I’ve met my cousins since we’ve had ironically two of the others actually work for the 
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Atomic Energy Authority but up north, and the only thing we have is common is that 

we’ve all worked [laughs] for the Atomic Energy Authority. 

 

[29:15] 

 

I was wondering if you could – so we started off, you went to Town Council Primary, 

what school do you go to next? 

 

Then went to – it was West Mon – Jones West Mon Grammar, those days was a 

haberdasher’s school. 

 

What’s a haberdasher’s school [laughs]? 

 

Well just a group of – these haberdashers, you know it’s the Worshipful Company of 

Haberdashers in London, they sponsored a group of grammar schools and put their 

imprint on them, I think it was – don’t think they were actually Quakers but that type 

of philosophy, you know, high moral ground, they had.  I think these haberdashers of 

London had made a lot of money and I think they salving their conscience by 

sponsoring these group of schools and as well as some in London – well based 

obviously in London, but there’s one near Watford and there were two in – I was west 

Monmouthshire, West Mon, and there was one in Monmouth as well.  And they were 

kind of – I wouldn’t say they were full blown public schools but on the way [laughs], 

behaved like public schools I think is the way I’d put it.  You know, you had school 

Saturday morning and [laughs] that was the measure of it.  Sports afternoon on 

Wednesdays.  You went to – you wore – you wore school cap and uniform. 

 

Did you have to sit any form of exam or anything to get in? 

 

Yes, there was entrance exam for there so it was – which is about the same – I think in 

fact I … I don’t think I would have got in the local grammar school because I think I 

was two – missed it by two places I think on the – they took 100 people and I think I 

was 102 or something or [laughs] – one way or the other, it was a narrow pass [ph] 

[laughs].  But in fact the entrance exam seemed to be easier than the scholarship exam 

for the local grammar school, but that’s just by chance I think, but they were meant to 
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be, so.  But again that – it was – it had been a very good school, but that suffered a bit 

from having wartime – lots of teachers there had been – because I went there in was it 

‘46, ‘47, and a lot of the teachers had done an emergency degree after the war, so they 

did a degree in two years so they – so there were two type of teachers there, the proper 

grammar school teachers, the old ones who were very good, but there was a new 

influx of young ones who weren’t very well trained.  And I mean they – it wasn’t their 

fault, they just weren’t [laughs] – they were not experienced in that, but it was – 

educationally it was a good school I think. 

 

[End of Track 2]
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Track 3 

 

I was wondering if you could actually describe what the school was like to me? 

 

It was an all boys’ school, it wasn’t that big, probably about 600 – 600 boys, and went 

in at twelve and right up to A level.  Was mixed boarders, I was a boarder there, 

mixed boarders and day boys.  About hundred and – perhaps 150 boarders, the rest 

day boys, who lived Pontypool and that area.  As I say the masters were a mixed 

bunch, experienced teachers and these new type of newly qualified teachers for this 

short degree business.  And they – they – we were viciously screened, once you got to 

– once you’d done your O levels, whatever you like to call it, the first exam phase 

after that you were arts or sciences and the headmaster there was a Latin – Latin man, 

classics, classics man and he tried to get all the bright people to go into the arts or 

classics, that was a kind of a class distinction [laughs].  So a lot of people went into 

the arts even though they didn’t particularly want to because he – he said, ‘Oh you’d 

get to Oxbridge,’ or whatever.  So they were cursed a bit, so some of my friends got – 

got diverted, but because I wanted to do something scientific then – plus I wasn’t a 

top – top stream guy, I was middle of the road kind of bloke, so I wasn’t pressurised 

into this stream.  So that was quite a strange thing, he rejoiced in Naz, Latin for nose 

[laughs], because he had a big nose.  But he – but he was … that was the only bad 

thing about the school, I think this direction of [laughs] – direction of labour if you 

like. 

 

What –  

 

But it was a very – sectionally, there was a rugby school on Pontypool [laughs], it was 

aperture of rugby, our two sports masters we had there, but one was the current 

captain of Pontypool, and the senior sports master had been captain ten years before, 

so to say we were a rugby school is an understatement and so you played rugby three 

times a week.  And I did this until I – well I suppose about three or four years, then 

my shoulder kept on going, so I took up swimming instead because I – the breaks I 

had meant I could only do – I couldn’t do over arm very well so I stuck to 

breaststroke, so I took up swimming really instead of rugby [laughs].  I wasn’t really 
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big enough anyway, I was a middle sized guy, I wasn’t fit for any of the parts 

[positions] really, so – so it was a relief I could do swimming instead. 

 

What breaks, you mentioned breaks? 

 

In the shoulder, well this – you know, tend to – once it had gone once, dislocated or 

breaks, it’s the shoulder that was the main trouble, you know, so was quite a relief to 

[laughs] not have to play rugby three times a week [laughs].  And also if it was – if it 

was the ground was too hard to play rugby they were keen on cross country runs 

which we quite enjoyed those, used to – because you were just let loose and you were 

just told to run to – let’s go somewhere five miles away and come back in your own 

time, so we liked that, it was, you know, a form of freedom if you like.  Most weeks 

we used to find bits of the country you hadn’t seen before round there because it was 

quite nice around Pontypool.  But it was very, you know, steeped in sports and – 

 

Did you actually enjoy sport yourself? 

 

Yes, but I was – I wasn’t terribly good, I was always middle, even in swimming I 

didn’t used to come first, I was always second or third, you know [laughs], but I 

enjoyed – still enjoy swimming, but I – but I wasn’t fanatical about the sport like.  

That’s the only trouble of that, I mean when you only get like two best teams, there’s 

only thirty guys out of the lot you see so it’s a bit – in a way it’s a bit elitist in a way, 

it spoils sport for a lot of boys that, that’s the only trouble of that sort of set up.  And 

some people feel a bit as if they don’t get in the first or second team they’ve failed 

which is a bit crazy because it just means it’s just a matter of it’s a numbers game.  

But I didn’t get any – any particular hang ups about that, I just used to enjoy stuff and 

– 

 

What were actually your favourite subjects? 

 

I used to – for some reason I – well I think we all enjoyed biology because the – we 

had a lady teacher and she was – one of the best teachers [laughs], she made it 

interesting.  And also we’d always heard she never had anybody fail an exam, so that 

was a – quite an inducement [laughs].  Quite – quite liked English again, it’s all – it 
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was always because the teacher, you know, that the teacher made it interesting.  And 

the science teachers were very – and the physics teacher was variable, some are very 

good and some not so good.  And the maths teachers that – what happened there, they 

tend to put the best maths teacher went into the top stream and if you were not lucky 

enough to be in the top stream you didn’t have a very good maths master, so – but I 

was lucky on maths that I was in the top stream for maths [laughs].  But that was a bit 

discriminatory I thought.  But this is – I think it’s how grammar schools work, I mean 

if they’ve got the stream system that is, so it was – that was the name of the game.  

And geography was – we had a bit of a non subject then, it was – wasn’t very 

interesting so wasn’t very inspiring.  And we even did woodwork which was they did 

quite a good job of that, they had very good facilities and people used to enjoy that 

and … well I think a lot of grammar schools don’t do anything like that [laughs], they 

think it’s a bit, you know, below them, but.  And chemistry, that’s, you know, the 

chemistry – again we had good teachers in chemistry. 

 

Are there any – 

 

And art was – they tend to treat art as a joke, they never had any good art teachers 

[laughs] so that must be to do with the headmaster and, you know, just his personal 

preference, I don’t remember anybody going in for art in that school [laughs]. 

 

[06:40] 

 

So it’s a bit strange when you take that many boys, it’s something a bit wrong so. 

 

Were there any teachers who you remember in particular as being good or – 

 

Well I think probably the English master was probably the best teacher we had, but 

that was just in professional terms, but I mean I obviously didn’t go that way [laughs], 

that direction.  But I tend to remember stuff he taught me, as a measure of the teachers 

[laughs]. 

 

What do you think made him a good teacher? 
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Just he made English interesting, you know, he brought the characters out in plays and 

… I think I only had one dispute with him that I [inaud] and we were doing obviously 

Shakespeare for exams, I used to say – say that he used to read a lot more into it than 

Shakespeare put into it, you know [laughs], you know, people analyse these plays for 

exams and I’m sure when Shakespeare wrote it he just dashed it off and he didn’t 

have the deep thoughts that these English teachers put into it [laughs] to get their 

degrees, so I think I slightly offended him there.  But I think he got my point 

afterwards, so – but so he decided I wasn’t destined for English degrees anyway I 

think after that and – 

 

And how were the science subjects taught? 

 

Sorry? 

 

How were the science subjects taught? 

 

As I say it almost varied from year to year, I mean it was … overall it must have been 

quite good I suppose because there was, I mean they had quite good teachers, but I 

think … I think we only had one really bad teacher and that was a French teacher 

actually, you know, and I had learnt years later when I was learning French as an 

adult, I’d actually been taught something wrong [laughs] because this teacher, she 

said to me, ‘What did you say?’ and I said – she said, ‘That’s wrong,’ and said, 

‘where did you get that from?’ I said, I can remember it, but.  So – but his wife was a 

biology teacher and I think they only kept this French teacher because his wife was so 

good, I think that was the – he was – but he was the worst teacher there, a long shot, 

he was boring and [laughs] – and he got it wrong, which – which is hard to believe, 

but.  But I think the physics, chemistry, maths were quite good, they were quite good 

teachers.  But they really had – chose the best teachers for the arts side, that’s what it 

looked like anyway, because that was the headmaster’s personal interest.  But – but, 

you know, a lot of my mates went into medicine and that, you know, they did – and 

so, you know, [inaud] alright. 

 

Why do you think that you were attracted more to the science side? 
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Just the boys’ thing, hobbies, I think it’s just even though I think it’s – treat it like a 

bit of a hobby, I mean [laughs], the wife says, ‘You’ve got very big toys to play with.’  

I think most scientists are a bit like that, it’s most – if you ask most of them, speak to 

them, they all had the same hobbies and same interests and – 

 

Could you talk me through what actually – what would happen in a science class at 

school? 

 

I think – do you mean the actual doing experiments or actually the – the thing … 

 

Well which is it, is it experimental, is it theory, it’s – how were you taught science at 

school might be a better way – 

 

Well it was a mixture of, you know, the theory and then very basic facts, first of all as 

you went through the school, and then putting – I suppose the physics and chemistry.  

I must admit we used to enjoy the chemistry experiments more than the physics 

because [laughs] it’s more spectacular, could have more fun, but [laughs].  Because 

the – the physics experiments are a bit staid I think, the optics, I can remember 

sticking pins in corks and then looking through lenses and moving them and it wasn’t 

quite as dramatic as having explosions and flames [laughs] that we had in the 

chemistry lab.  No, the electrical experiments, they were – they were quite interesting.  

And I think they were quite well done too because I still remember some of those 

[laughs], you know. 

 

Which ones? 

 

Apart from making – one was – one of them was making a simple electric motor with 

just a bit of cut – bending copper wire and making it on a spindle, and the battery and 

making it go round and that was – you could do that, that was quite impressive I think.  

You know, when you’re what, fifteen, sixteen.  And of course magnets were 

fascinating too I think, magnetism and effects of magnets. 

 

[11:45] 
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Are there any other topics you particularly enjoyed learning about? 

 

No, I think I really enjoyed biol – I could have just about done biology and medicine I 

think, yes.  Chemistry I wasn’t really that interested in the science of it, and the 

physics I thought was more interesting, I found it more tangible the physics because 

you can measure, the facts you can measure in physics and you can actually – could 

see the light for [laughs] – do things with electricity, but chemistry was a bit more – I 

found it a bit more nebulous. 

 

Had you given much thought to – well other than your original ambition to make 

bridges and then cars, have you given much thought by this point to what you wanted 

to do next? 

 

No, not really, it was [laughs] … this is in school you mean? 

 

Yes. 

 

No, not really, no, it was still – still at that stage I think.  And of course things like 

atomic energy, we didn’t even know about then so it was a lot of things happened.  In 

fact that’s the trouble, you – in school, you come out, you’re eighteen and you don’t 

really know much of what’s going on in the outside world and you make a career 

choice on what you’ve done in school largely, on which teacher you like best or what 

turned you on the most because you don’t know much about what’s going on outside. 

 

Oh where were you about things, you know, of the atomic nature when you were 

actually at school? 

 

Nothing, didn’t do nothing, literally nothing.  I mean chemistry you knew a bit about, 

you know, basic things, ions and electrons but that was about all, but didn’t know 

nothing about uranium or plutonium or any of these things [both laugh]. 

 

Just sort of wondering, you know, there’s all of that other interest that comes out after 

the Second World War after Hiroshima and suddenly things like nuclear physics were 
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a bit better known, I was just wondering does any of that actually infiltrate to your 

school level or not? 

 

No, because that was a bit after my [inaud], it was after – near the end of my – yes, 

education, secondary education.  So that was before the time to think about it then.  I 

think overall it was quite a good school I think, ended up with a fairly good all round 

education [laughs], fairly well rounded. 

 

How well did you actually do? 

 

I think, you know, just basically Bs more than As, you know, exams.  Wasn’t A star 

definitely, you know, no.  I think partly because I don’t have a terribly good memory I 

think, which is [laughs] strange.  I have this view that if you’ve got a very good 

memory you do better, but I think none of my family have particularly good 

memories, I think it’s a genetic thing, you know.  So …  

 

So when did you finish school? 

 

Well I went – I did one year in the sixth and then decided I wanted to do this – I didn’t 

do A levels in there – sorry yes I did A levels and then I decided I wanted to go to 

engineering. 

 

[15:08] 

 

And my father had sussed out what was the School of Mine then, in Pontypool, 

Pontypridd sorry, where he knew a lecturer there and so I went and had an interview 

with the head of engineering initially, because I thought I might like to do mechanical 

engineering.  So this – it was still a school of mines just being converted to – well 

between a technical college and a polytechnic [laughs], now is University of 

Glamorgan, and it was in the transitional stage then.  But it had a very strong 

engineering background because of the coalmine industry.  So the two main courses 

there were on mining engineering and mechanical engineering, perhaps with 

chemistry as a third and physics as a very minor thing, which I didn’t know about first 

of all.  So I had an interview with the head of engineering, mechanical engineering 
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and I told him I’d, you know, worked in a garage Saturday morning and knew about 

cars, [laughs] all these things, and it seemed to impress him more than any exam 

results and he said, ‘Oh we’ve got this new sandwich course now, pioneering this, you 

do six months with us and then six months we find you a placement in industry,’ so he 

said, ‘I think you’d be suited for that.’  So – so I started that, and then but after about a 

year, a lot of my friends – well not my friend, a couple of friends were just finishing 

physics courses there and I thought, this sounds a bit more interesting [laughs].  So I 

had a word with the head of physics there and he – he suggested that I switch – 

switched courses, I think he was trying to head hunt students as well, not because of 

one’s ability, because he was short of students [laughs].  But in fact it was quite a 

good physics department, there was only about four or five lecturers, but they were 

very good, and because a lot of the – the top of the engineering side was geared 

towards mining industry, heavy – heavy machinery and that, you know, electrical and 

stuff like that.  So that that turned me off a bit, the course was – if I’d gone on that I’d 

have ended up being a mining engineer, mechanical side, or electrical.  But I thought 

the physics side was more exciting.  And as you mentioned then, there was stuff 

coming through about atomic bombs, you know, that – I was aware of atomic bombs 

and things then [laughs], so physics reared its ugly head if you like.  And also I was 

interested in photography as well, in fact while I was there I ran the camera club and 

stuff like this, and in those days you did your own processing and enlarging, black and 

white mainly, so I was very physically into photography and had quite a good club, 

yes.  So that stood me in good stead I think later on in knowledge of optics and 

photography.  But I was – you know, when I changed to physics course soon became 

a lot more interesting.  And then – then of course there was the six months of 

academic things, switched to industry so I did two spells with Rolls Royce and two 

spells with the Electricity Authority. 

 

As part of the physics sandwich course – was the physics sandwich course as well – 

 

Well the first one was [laughs] – the first one was with the electricity people, but that 

was still with the mechanical course, but what it was, you – it was with the efficiency 

section of the – and they commissioned a new power station, this outfit from the 

Electricity Authority went and measured the efficiency of the boiler or the turbines so 

you had [laughs] – you had to go as a raw recruit, go and measure the efficiency or a 
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boiler or a turbine for the list – what is it, the tick list.  You can imagine that my first 

job was to go to this huge boiler which is – well 100 feet high, very dangerous thing 

because of course superheated steam and all this, and you’ve got to measure the 

amount of fuel that goes in and the temperature of the steam in and out, superheated 

steam, stuff like that.  And you’re surrounded by all these guys, Geordies from 

Newcastle who built the boiler, and of course they know what the efficiency is 

because they built the thing and they’ve got this young chap of eighteen, nineteen 

coming in [laughs] measuring the efficiency, so – but they were very kind, they 

looked after you because they realised that you were raw, so.  So you had to climb 

over this – thermocouples in places to measure the temperature of water going in and 

steam at different places and the amount of coal and exhaust temperatures and all 

these various things and that.  It was quite – it’s quite difficult actually when I look 

back [laughs], but I couldn’t fault these guys who built the thing had helped me, my 

own people didn’t – I mean they were nothing but electrical experts or chemists even, 

and I was given this job.  But that was the acceptance test, this millions of pounds 

worth of boiler. 

 

[20:30] 

 

What was the thermocouple sorry? 

 

Thermocouple is just you two dissimilar metals, weld them together, if you heat it up 

you get electricity generated and the amount of electricity is proportional to the 

temperature so you can calibrate it then.  So it’s … so kind of an electrical 

thermometer. 

 

So what did you actually learn in those – those sort of six month period at the start in 

doing mechanical engineering at Treforest, and then six month placement with the 

electric people? 

 

Electricity, yes. 

 

And then you returned to do physics. 
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Physics, yes. 

 

Just so I’ve got the order right in my mind, okay. 

 

Yes, and then I – and then went back doing physics and I did another stint with 

electricity people and this time [laughs] – got worse then, I had to go and measure the 

– the smoke that when they – boiler – smoke from the boiler comes out, that they try 

and precipitate out by electrostatic means a lot of the particles so it doesn’t – the 

charged particles they go through and drag them out on another grid, so you don’t get 

too much dust going out into the atmosphere.  So the job was to measure the 

efficiency of these things, so you’re up in the smoke stack about 300 feet up in the air, 

shoving probes in, measuring the smoke and muck going in, and then after it goes past 

these precipitators, to see how much dust it actually takes out, which is not terribly 

exciting thing to do [laughs].  But I think it was the hottest summer ever experienced 

as well, and I think was my twenty-first birthday I was …  

 

And that was the sort of typ – 

 

If nothing else – if nothing else I had a thirst [both laugh].  But it was quite – you 

know, experimentally it was, you know, good training, you’re measuring a real thing, 

I mean it was – took quite a few skills and – 

 

I was going to ask, what sort of things do you think you learnt from those two six 

month periods? 

 

How to do experiments, I mean that was good for [laughs] that, you know, hands on 

and also I think important thing you learn is to ask people not to – not be frightened to 

ask people and there’s always – I always found there’s always experts around and you 

can always ask an expert [laughs].  Don’t be shy about showing your ignorance or – 

but anyway that’s – that’s – you act much more efficiently, you can waste so much 

time, you know, don’t reinvent the wheel, that’s one of my philosophies, you know.  

Even now I just – I’d go and ask somebody rather than, you know, I don’t mind 

looking an idiot, I’d rather do that than waste time. 
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[23:15] 

 

So could you tell me a little bit more about sort of the six month initial mechanical 

engineering academic side of it, what side of – sort of things did they teach you? 

 

Well a lot of it was [laughs] – in fact things like gears, you know, how many – why do 

you use different gearing and I – I – you know, the efficiency, how do you get 

different – if one – one lever moves so far, how do you make – how do you calculate 

the gearing to make the other end different – smaller or bigger movement, stuff like 

this, you know.  And hydraulics, stuff like this, hydraulic rams, how things like this 

worked and … there was quite a lot of electrical stuff as well, you know, the basic 

things you had to learn about the different, you know, various phases, you get three 

phase electricity, star and delta, three phase [inaud].  So a lot of that was still geared 

into the mining side you see because they do heavy three phase electrical.  And one 

thing they were very keen on was drawing, engineering drawing, they – they used to 

give you [laughs] horrendous things you had to draw, one was a cross section, a steam 

engine of the – the master cylinder and all the valves around it and you had to do a – a 

cross section drawing at different – halfway through do a half section and somewhere 

else you do a different section and you had to do all these very complex drawings 

which were – which again stood you in good stead because when I’ve had to design 

equipment since [laughs] I can go into a drawing office and I can tell a chap in a 

drawing office what to do because I’ve done it.  And – I’ve done, you know – and 

also about these projections, you know, if you look at objects as a third and second – 

all these different projections they call it and you’ve got these things.  And also the 

first year mechanical – it – very inviting [ph] thing, they made you do the City and 

Guilds workshop practice, which was quite strange on a degree level course [laughs], 

so you actually to, you know, do workshop practice, use lathes and milling machines 

and all these things, so it was very – it was very good training really, good course I 

thought.  But it was just basic out – because I didn’t want to be a – an engineer in a 

colliery somewhere, I – that was – most of them did you see, from that output, so I 

thought physics would be a lot more glamorous because my friends were going out 

[laughs]. 

 

[25:43] 
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So after that I ended – when I changed to physics, then of course went to Rolls Royce 

for the industrial, it was just chance then, I could have gone there for the mechanical 

bits, but.  And the first – first one there, again they make – they got – they treat you a 

bit like an engineer, they make – the first three months they put you through their 

apprentice – apprenticeship in three months if you can imagine that.  You go to the 

apprentice workshops and they crash – they have all graduate type people, and they 

crash train you in three months to use everything, lathes, milling machines, 

everything.  And at the end of the – that three months you have to take the stuff you 

made in front of their examiners who are the top apprentice trainers for Rolls Royce, 

you can imagine what they’re like.  And what I found was that they’re real jokers, the 

– and I showed them all the bits I made, I made – one of the hardest things I’d made 

was a pair of bevelled gears, if you know what bevelled gears are, they’re – looks like 

a gear that’s cut at forty-five degrees, they work at right angles to each other, that’s 

quite a hard thing to make and that’s your final piece, you have to make that.  So quite 

hard to make on a milling machine.  And I made that and all my bits turns out alright 

and they were satisfied with that and the chairman said – and he said, ‘Oh Mike,’ he 

said, ‘we’ve got these two bars here,’ and he said, ‘you know how tolerances work at  

Rolls Royce?” Ten to a thou,’ I said, ‘Yes,’ he said, ‘One of these bars has got a taper, 

a one tenth of a thou over it’s length of a foot long,’ and he said, ‘you’ve got a plain 

table, I give you a set square,’ and he said, ‘I want you to tell me which of these bars – 

one is perfectly parallel, the other’s got a tenth of a thou taper,’ and he said, ‘I want 

you to tell us how you can,’ so I’ve got this puzzle, I’ve rolled it, I did everything and 

I rolled it because I thought it might, you know, do a different circle to the other one 

because it wasn’t – that wouldn’t do it.  But anyway after – after about five minutes I 

gave up you see and all these chaps are grinning at each other and he said, ‘Ah,’ he 

said, ‘if you look at the end of it, one’s got a dent in it, and that’s the end that’s got a 

tenth of a thou taper,’ [laughs] he said, ‘we just do this to show that – what we’re 

looking at is to see that you show a bit of imagination like,’ [laughs].  And of course 

they all fall over – all the blokes fall over laughing, they’ve had the exam and they 

know because it’s their set piece.  So – but in fact apparently I’d done alright, I’d 

shown up a few – I was the first bloke to suggest this idea of rolling it you see, if it 

moved a slightly different way you see, so it just shows that was a bit of physics input 

[laughs], well kind of physics.  But it’s the first time I’d come across really tough 
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engineering – you know, and the blokes are really top of their – top engineers who 

sharp end of Rolls Royce. 

 

What sorts of things did you do at Rolls Royce? 

 

Well it was the main thing was … on combustion chambers in jet engines, the big 

problem is you get hotspots that you can imagine, you know, when they’re burning 

the fuel inside the combustion chambers, you’ve got to get the combustion even 

otherwise you get hot points and the wall can burn through.  So I – so I was doing … 

[break in recording] well – 

 

You were talking about combustion chambers sorry. 

 

Yes [laughs].  Yes, if you get hot points it just burns a hole in the combustion 

chamber wall so my job was to have all these various probes which were put into the 

combustion chamber as it was running and you surveyed around and that was my task.  

Anyway, the thing was, it was the engine was – so called Conway was the first bypass 

engine, the thing about a jet engine, the efficiency depends on the – the mass of the air 

that gets – gets through it.  And one trick they do is you get the compressor at the 

front end and they bleed some of the cold – some of the air goes through and it gets 

burnt with the fuel, and all they do, they put cold air round the outside of the engines, 

it’s called a bypass, and when it joins the hot air you get a sudden increase in mass, 

mass energy of the stuff coming out, so that increases the boost to the – boost to the 

engine.  So this – and this was the first engine in the world, the Conway engine, the 

first engine that did that, so – and we were doing the first 100 hour run of this so it 

was a very important engine you can imagine [laughs].  So that was my particular task 

on that, I was doing it as they were running it, for 100 hours because they wanted to 

make sure it was [laughs] – it wasn’t having hotspots and – so this was actually in the 

test beds at Sinfin which is part of Derby.  So it was the main test bed, so I was with 

their top engine testers, it was quite – ironically engineers [laughs], and – but these 

were old hands who did the major tests on the new engines and … so that was my task 

there.  And then – 

 

Sorry, what is 100 hour test? 
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Reliability, just make sure it can run for 100 hours without blowing up, I mean it’s as 

simple as that, that’s – it’s done in stages, ten hours, first engine might blow up after 

ten hours.  If it survives ten they monitor it, they pull it apart, they measure every little 

bit, to see where the wear is and or if the efficiency falls off or anything in that time.  

100 hours is the most important one, if it does 100 hours that means it’s flyable.  If it 

blows up before that they [laughs] start again or – well they analyse and see why it’s – 

but this one was – 

 

[31:20] 

 

Anyway the dramatic bit here is – story I like is we were nearing the end of this, I 

think it had about four hours to run, it was getting on for midnight because they run, 

you know, obviously day and night with 100 hours and these – the two testers I was 

with, they went out for a cigarette, they got bored and they gave me a checklist and 

they said – well I knew anyway because I’d been with them a few days, ‘If this 

happens you just stop the engine and there’s the procedure,’ which I knew anyway.  I 

wasn’t supposed to touch the engine because for obvious reasons [both laugh], but if 

anything went wrong it wouldn’t matter because I could just kill it, as long as these 

safety minutes went, you know, past.  Anyway, after these two guys went out there 

was a knock at the door and these two chaps came in and one was – you know, one 

tall portly chap with a tweed suit, ruddy face, another chap looked – more military 

looking guy, anyway this chap came and he said, ‘Oh,’ he said, ‘who are you?’ and I 

introduced myself and he looked around [inaud] and he said, ‘Well I’m Lord Hives, 

I’m the chairman at Rolls Royce [laughs], and this is Whittle, Frank Whittle, you 

might have heard of him,’ [laughs].  And I thought, God [laughs].  And he said, 

‘What’s going on?’ and I said, ‘We’re just,’ so and so – he knew exactly where we 

were and everything, and he said, ‘Where’s?’ and he mentioned these guys by their 

first names because they were old hands you see and I sort of said, ‘I don’t know, I 

think one had a problem, he had to go out,’ and covered, you know, couldn’t say 

they’d gone for a smoke.  Anyway, then he said, ‘Oh tell me roughly what’s going 

on?’ and I said, ‘There’s no problems,’ and blah blah, because I knew that anyway 

from – and he said, ‘Do you say you’re on a sandwich course,’ and he said, ‘I hadn’t 

heard of that,’ and he said, ‘tell me about that until the others come back,’ you see, so 
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we sat down and talked about that.  He wanted to know if it worked and, you know, 

when you get back after industrial experience can you get back and vice-versa and 

what’s it like to – you know, those right questions.  Anyway after about ten minutes 

these two guys [testers] came in and they saw Hives [laughs] and Whittle there and 

they were white because they realised – it was not quite the high jump but they were 

in trouble you see.  And Hives said – he didn’t turn a hair, he just said, ‘Oh this chap 

has been giving me a good run down of what you’ve been doing,’ which I hadn’t, you 

know, it just – you know, putting the boot in a bit.  So – he said, ‘Would you like to 

put your half penny worth in, tell us what you’ve been doing?’ so that was – so that 

was quite – quite, you know, illuminating.  And anyway we – anyway they – he called 

in for some tea and coffee because they had runners there to do this, and we’re sitting 

down afterwards and I said to Hives, I said, ‘Oh how did you start?’ and he said, ‘Oh I 

was Royce’s first apprentice,’ [laughs].  And Whittle obviously knew this and he 

looked at me and sees me surprised and he said, ‘That’s something to tell your 

grandchildren isn’t it?’ I said, ‘Yes,’ I said, ‘and you as well,’ [laughs].  Gosh that was 

a – yes, crikey.  So I always remember that, that was a – just him being there, I mean 

it was just, you know, no credit or anything, just right place, right time and, you 

know, a bit of history. 

 

Do you remember what you actually told Hives about the – your sandwich course 

experience? 

 

Yes, I mean he – he wanted to know how long it took to get back – I said, ‘Well it 

took me two months but it depends on people,’ [laughs], I said, ‘Some people took six 

months,’ [laughs] and he thought that would be a problem, he couldn’t – he thought it 

would take – he had second thoughts about it, he didn’t – you know, he didn’t think it 

could be more than that [ph], he thought six months might not be enough industrial 

and – but I thought – he said, ‘Have you got a lot on?’ and I mentioned I’d done the 

other work you see and he was quite impressed with that, and he said, ‘We’re lucky,’ 

he said, ‘that they can give you stuff to do.’  And he said, ‘you’ve obviously got 

something here and we can give you something,’ but he said, ‘be a problem to have 

large numbers of people coming through and find them suitable work for six months, 

and that’d be useful to [laughs] – I mean to be honest we don’t care about you,’ he 

said [laughs] – he said, ‘we want this for Rolls Royce and that as well,’ he said, ‘in 
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your case you’re doing a useful job, important and so that’s okay,’ but he said, ‘we 

couldn’t say take on twenty or thirty people like that because it’d be too – disturb 

things too much, take too much supervision and that.  That was quite interesting I 

thought. 

 

[35:45] 

 

How did you actually find the experience of flitting between being taught and actually 

doing? 

 

I did actually find it quite hard I think, took me a long time – I think at least a month 

to get back into the academic side.  That’s – that’s the worst part, when you’ve been 

in work and how to get back – because obviously you’ve forgotten a lot of your work 

[laughs] you’re doing.  And obviously it’s mental as well, to get back into the 

academic environment again.  But I think it’s – I think they should do more of it 

actually, you know.  Some have gone for the other way, they’ve gone for a year.  Year 

course and year placement in the middle, a thick – thick sandwich you call that.  But 

the – that could be worse because you [laughs] – might be more out of tune by the 

time you get back, so I wouldn’t – I think there’s room for both.  But really I think 

they should – most degrees they should shorten to two years anyway because there’s 

people spend very short time in universities really but I’m sure the courses could be 

condensed.  And they do actually do some – when you think of long summers 

students take out, they forget a lot [laughs].  I know it wouldn’t be very popular 

students but when you think students have got to pay all these fees now, if you reduce 

your fees by a – pay £6,000 instead of £9,000 it’s more attractive to do the course in 

two years I think. 

 

Speaking of fees, what were the funding arrangements for your university course? 

 

Free I think. 

 

[End of Track 3] 
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Track 4 

 

We’re talking about your university funding and you said it was free, were there any 

sort of scholarship exams or anything you had to go through to get that? 

 

I don’t think there were, I think I just applied and – I know it was a – it was just a 

straight county council grant in those days, just it was only conditional on you being 

successful in each year, so you wouldn’t – if you dipped a year that was it, they 

wouldn’t – so they did expect you to work each year.  Unless there was obviously ill 

health or some mitigating circumstances, but on the whole if you were – they funded 

you for the whole thing, and expenses for – you know, when I went off to those – 

because the – in fact they both paid me, Rolls Royce and Electricity Authority, but if 

you hadn’t been paid they’d have given a, you know, a contribution towards it. 

 

How generous was the actual university funding? 

 

I was living at home so it was, you know, so it was alright because I was only about 

twelve miles away from – as I say I was living at home, my parents moved away and I 

moved in with the next door neighbours [laughs].  They’d moved down to Devon so I 

was away from my family then, but essentially living at home, so it was only just 

nominal – I paid them a nominal amount which I think was four pounds a week or 

something, which is probably not all that little those days but – but enough to live on 

– live on and … but you know, typical lunch we had in those days in college, we’d 

have a cup of coffee and a penguin biscuit, I mean we didn’t have a set lunch like 

these days.  I mean that was – I think everybody should be kind of equally broke I 

think for a bit [both laugh]. 

 

What sort of social activities were there available for you at uni? 

 

Well it was all the usual, the bar and the dances and they did actually have quite of – I 

didn’t bother with the university sport because I tended to be more back in Aberdare 

itself so I didn’t get too involved in that.  It wasn’t terribly sporting as a university 

there.  Not like some, in some way, Oxford, Cambridge Blues, nothing like that, it 

was just – I think the thing was a lot of the boys and a few girls were based at home so 
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it tended to be not quite the same as a lot of university campuses.  Modern one now is 

because it’s much more residential – there’s – they’ve got – it’s a huge university, 

26,000 people and they’ve got a lot more residential facilities there so it’s more of a 

campus facility than a – in those days it was more just a place you travelled to 

[laughs], so you didn’t get so many outdoor, extramural activities that you’d normally 

get in a university. 

 

What were your chief social pastimes? 

 

… I have to think [laughs].  I have to think fairly hard on that one, yes.  I think it was 

a hell out of my – I hadn’t met my wife during the first year, so because I’d met her 

after that it was obviously, most of my activities were my wife and myself.  But 

before that it tended to be with the, you know, average student things, you know 

[laughs], go out to the bar and things like that. 

 

When did you actually meet? 

 

… Met when I was twenty, she was eighteen so … been together some years [both 

laugh].  So I – that was about ‘55, ‘56 must have been … might have to correct that 

[both laugh]. 

 

Was she at the university as well? 

 

No no, we just met through a friend, a mutual friend.  My best friend Ozzy who I 

mentioned we did Meccano models with was going out with – Anita, my wife’s best, 

you know, friend Jean and so we were kind of introduced.  It was like a blind date, 

literally was a blind date.  And then we seemed to get on – she lived at Cwmdare 

which is a part of – a village up from Aberdare, there’s a lot of activities there based 

round this youth club really, so a lot of our friends were there.  So I tended to move a 

bit away from the, you know, college environment [laughs] to, back to being a local 

guy again.  I don’t think it would have been, you know, a campus type university, but 

as I say it was better that way I think, yes. 

 

What did you like about each other? 
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[Laughs] Looks to start with [both laugh], be honest.  No, I think we just get on, no 

we just got on together and … liked the same music, books.  Didn’t agree on 

everything obviously [laughs] but … trying to think what we – trying to think what 

we didn’t agree on [laughs]. 

 

[05:45] 

 

I don’t think we were terribly political then, I think we talk about more politics now 

than we did then, don’t think when you’re younger unless you’re that way direct – 

that direction you don’t … I think we agreed on most things and – 

 

When did you actually decide to get married? 

 

Well – well I’d just finished college and started work in Harwell, it was Harwell those 

days, that prompted that.  So we’re getting almost into starting work aren’t we [both 

laugh]. 

 

I guess there were a few other things you want to ask you about university before we 

got there, it’s – 

 

Yes, I think we save work probably as – best save that to next time, that’s work, 

because that’s a set whole package. 

 

Whole new chapter. 

 

Yes. 

 

I was wondering what sort of things you were actually taught on the physics 

component of your university course? 

 

Sorry, what I? 
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What sort of things you were actually taught on the physics component of your 

university course? 

 

… They’re very strong on the electronics – well sorry that’s – I forgot to mention that, 

it was actually applied physics [laughs], now that’s quite an important thing, the 

course was called applied physics with electronics, so it was very heavily biased 

towards electronics, and transistors had just [laughs] – you wouldn’t believe this but 

transistors had just come out and we had the first transistors, [inaud] OC72 was one of 

them.  And the – actually this is because the head of department, he was basically 

electronics man, head of – so he – and he was a radio man so the course was biased 

towards electronics.  And also I think because it was just post-war in a way, there was 

a lot of equipment around so the college had a lot of free equipment [laughs], 

electronics, military, and other stuff.  So a lot of the lab work was built up around 

quite good electronic equipment which I suspect a lot of places didn’t have.  And the 

optics was quite good with that, special optics lab, very good again, I’ve always been 

interested in optics, so that was very good optic – we had a very good optics teacher, 

lecturer.  And the electrical stuff was very strong as well, the electrical component. 

 

[08:27] 

 

Were there any parts of the course that appealed to you in particular? 

 

I think it’s, well it’s always been optics really so – and to this day I’m intrigued by 

optics [both laugh], and light and … 

 

In what sense optics?  Bearing in mind that I’m not a physicist myself so what I think 

about in optics is maybe quite different to – 

 

I think partly the nature of light, you know, being waves, well you can go into 

quantum effects if you like but there’s no need to do that and you – always treat 

everything in optics classically as waves and it’s much easier to understand and so 

I’m not saying you shouldn’t do quantum stuff, but we don’t [laughs] – but I found it 

– I’ve never really needed to go to the quantum side of it.  So I’ve always just done 

simple imagining just as waves and the physical effects of how light goes through 
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different glasses and media, how it bends, you know, the waves change speed because 

of the refractive index and stuff like that.  So it’s always – everything’s – I visualise 

everything very physically, I mean I can write the formulae down for this but I – 

before that I have a physical – I’ve got to have a physical picture of what’s going on, 

where other people can do the reverse, they [laughs] –  

 

What’s the practical aspect of optics at university? 

 

Well it is main – you obviously start with lenses and refractive bending light through 

that and prisms, prism light and spectrums, splitting light into colours and methods 

you do that.  And the detectors you use, proton detectors to view and stuff like … and 

then spectrometers to analyse the light, splits the light into various components.  And 

then the – well obviously telescopes, microscope – the whole range of knowing how 

they work and how to make them more efficient and – 

 

What was it about optics that appealed to you in particular? 

 

Just from starting back in photography, as simple as that [laughs].  Because to really 

get into photography you’ve got to know some optics, unless you're at the arty end, 

which nowadays has gone to reverse, you can’t really – unless you’re a real expert 

you can’t really do the front end on the detectors and that, I mean you’ve got nothing 

to play with now.  But when I started you could play with the films and everything, 

but now you can’t take a chip and can’t touch it and you can’t see it and so it loses 

physical significance. 

 

[11:15] 

 

So it tends to switch now to the, you know, do the imaging – you know, doing the 

images and processing that and … 

 

When did you actually develop an interest in photography? 

 

When I was about sixteen I think, sixteen or seventeen, then we had the 35mm 

cameras, 35mm film [laughs].  As I said we used to do all our own processing and – 
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but the initial colour films you couldn’t, you know, develop yourself because you – 

you could do but it was very expensive and wasn’t very good anyway.  So I tended to 

stick to black and white. 

 

What sort of things did you take photos of? 

 

Anything, everything [laughs].  Through my life has obviously gone through different 

phases, but – but these days it tends to be grandchildren [laughs] and the children, 

grandchildren and dogs, cats, you name it, holiday photographs, and get to all these 

different phases. 

 

I’ve never been much of a photographer myself, what’s the attraction of photography 

as a hobby in its own right? 

 

Well first of all it’s a record, you’ve been somewhere and you forget places and things 

and you see a photograph and you think, oh gosh, I’d forgot that place was so good or 

so bad [laughs].  And also – and also your own children, you forget what they – initial 

photographs, you forget what they looked like, or yourself even, I mean [laughs].  So I 

think that’s – I think as a record to see – but to me it’s also a technical challenge to get 

it – well originally just to get a sharp image [laughs] and these days you don’t have to 

try, but in those days just to get a good image was a, yes, tour de force.  And I used – 

we used to have photographic competitions where – in college and used to get these 

quite – well proper photographers come and judge, that was quite interesting, yes, and 

criticise your photograph and they’d say the composition is bad, when you look at it 

your eye is drawn out of it or you should have used soft focus or hard, you know, and 

all these technical things.  I quite enjoyed that, the artistic side of it, as well as the 

technical side. 

 

You mentioned that you were involved with the photography society at university? 

 

Yes, yes, yes.  So I was, I think I was secretary or treasurer so I used to organise talks, 

used to get people to come and give talks and that.  So though I did get – this is a 

semi-risqué story, being a group of lads, I think with one girl, we decided we should 

have a model so they – so they thought – and we had some money, we were quite well 
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endowed, that the college endowed all the societies quite well, so we – so I was 

volunteered to organise a model for the session.  So I rang up this agency in Cardiff 

and spoke to this chap and he said, ‘Oh yes, I’ve got this woman for you, I’ll send this 

woman,’ and we booked her and everything and it was quite expensive, in those days 

I think it was about twenty quid which was quite a lot of money in those days.  

Anyway, so – and I was – they said, ‘Oh,’ I was organising it so I had to go and meet 

this lady at the station, local station and this very attractive woman drove up and she 

said, ‘You Mike Forrest?’ I said, ‘Yes,’ she said, ‘I’m,’ I forget her name now, 

anyway and she – I said, ‘Shall we go our meal first?’ and we went and – because I’d 

been, you know, given money for a meal and all this you see.  And we went up to the 

college then to the special room we had laid out with lights, we had proper studio 

lights with – and had this meal, went back, she was a very chatty lady you see.  I 

found out that her husband – her husband actually ran the agency so she was the 

boss’s wife so she wasn’t the [laughs] lady of the night of anything, she was properly 

genuine model.  And she was professional model, she had all her kit with her and 

everything you see.  And we got there and when I got there I thought, it’s very quiet, 

so you can guess what happened, I’d been set up, I was on my own, nobody else 

turned up … and she didn’t turn a hair, she said, ‘Oh I know,’ she said, ‘I know 

you’re not,’ you know, she could see I was so shocked, she said, ‘Do you want me to 

undress and we’ll start?’ [both laugh].  Anyway, I had a master class in – she was very 

professional and it felt perfectly natural, you know, she was so good, you know, 

didn’t turn a hair, to coin a phrase but anyway the next day I saw these guys and I 

said, ‘Thanks very much mate.’  They were all jealous, I showed the photographs, you 

know, I had the last laugh because they wouldn’t believe that I’d go through with it 

you see, I wouldn’t have if she hadn’t been such a nice lady and – but that was a – 

some … one of the better photographs [both laugh] – well better or worse.  But I think 

it was a kind of ultimate practical joke to play on somebody to drop them in it. 

 

[16:20] 

 

[Laughs] There are a couple of questions sort of based on things that have come up in 

passing, one was like transistors and how were they actually seen when they first 

started coming in? 
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Well just fantastic, I mean they were, you know, if you’d had to fiddle around with 

valves, which have filaments you need and things like this, and there were – I mean 

have you seen valves [laughs], I’ve got one in my – I’ll show one afterwards, I’ve got 

one, I mean they’re about that size [demonstrates]. 

 

How big is that size, it’s just for the benefit of the [laughs] – 

 

Oh sorry, about – well anything from two to three inches high and about an inch 

diameter and very complex inside.  And they actually – well they deteriorate as well, I 

mean they don’t last – I mean transistors last forever unless you overload them but – 

or chips these days.  But – so it was a major breakthrough really, I mean to be going 

down to something about, well say five millimetres across which sounds bad – instead 

of inches, so it was a major breakthrough.  And obviously you’d – in valves you used 

to get electronic noise because of the electrons hitting the various filaments and that, 

but transistors are much quieter, you didn’t get so much electronics back from 

background noise and – of course you get very high gains as well, which you couldn’t 

get in valves. 

 

Does it make any difference to how you were being taught electronics? 

 

Yes, we learnt a whole new topic [laughs], yes.  Well in fact I hadn’t done any solid 

stage physics before that, it was all, you know, non solid state.  So that was a bit of a 

culture shock, went from valves to solid state and – 

 

When you said you were doing an applied physics course …? 

 

Well that was it, they really – was all practical aspects, it wasn’t like – it was 

everything you did had to be applicable to industry or research, you know.  It wasn’t 

done as a – [laughs] in fact ironically not meant to be academic which is a bit of a 

strange thing to say. 

 

Is there any particular sort of – you mentioned how on the mechanical course the idea 

was that, you know, you go and become a mining engineer, was there any sort of 

particular direction behind the way the physics course was taking you? 
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No, because well those days communications hadn’t taken off, so I don’t know, it was 

a bit … I suppose it was really – Atomic Energy was start – you know, that was the 

only new thing.  And of course there was even aeronautics, there’s physics come into 

that, into all the diagnostics and, you know, looking at jet engines and, well, materials 

as well, development of materials, testing materials.  This involved physics and 

chemistry, so.  But I must admit I think when we were doing the course we didn’t 

really know what we were going to do [laughs], it’s just it sounded glamorous, which 

I think it’s the case most students on most courses, they … 

 

I was going to ask as well, how did you actually find, you know, the adjustment from 

doing mechanical to doing physics? 

 

That bit very little – well in fact when you’re a physicist you do a lot of engineering, 

in my topic anyway.  We’re more or less physics engineers I think is the right word 

and there’s total overlap on topics and … because everything we’d built physics wise 

has got a [laughs] mechanical, you know, structures and you’ve got to know quite a 

lot of engineering, basic principles anyway.  And just design equipment, you’ve got to 

be able to – and brief the draughtsmen and chaps in the workshop how to make things 

and … which is quite useful.  In fact I mentioned we did this City and Guilds 

workshop course, meant I could go and speak the lingo to the people in the workshop 

because I knew what their machines – I knew how things could be made because I 

knew what things could do.  And most scientists couldn’t do that, I mean they, you 

know, they hadn’t had hit practical experience.  That’s the thing about the sandwich 

course really, you have this extra depth, like.   

 

Erm – 

 

Yes, I was making the point that the six months sandwich course, that really helps you 

because you can actually, when you’re doing research later on you’ve got all these 

extra practical skills and you can speak to the chaps in the workshop and drawing 

office and they’ve got a lot more respect for you if you know what you’re talking 

about [laughs].  Because what they don’t like is … one drawing office said once, ‘The 

engineers tell me what to do, and you ask me – you ask how can it be done,’ I ask – 
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you ask me and I know, and I’ll ask them the best way to do it, I don’t tell them – I 

say, ‘Is this the best or that,’ really not – they like that, you know, bit psychological 

move to be able to talk the same language to people and – also I think you appreciate 

the people in the workshop, you know what – because you’ve done these things you 

appreciate their skills and – 

 

[22:00] 

 

Hmm.  Had you given much thought yet as – well while you’re at university as to what 

you wanted to do next? 

 

Not really, it was – well you tend to scan the jobs and you, there were – I mean there 

were some – I think there were some exotic ones like looking at the aircraft 

establishment, Farnborough, looking at the physics, medical tests for test astronauts 

and things like this, quite a few jobs like that [laughs], bit exotic.  You tend to look at 

jobs like that and you wondered if you were qualified or – but trouble is those days all 

the atomic energy jobs weren’t advertised because it was all classified you see so – so 

most – a lot of the work went on, and military research, we didn’t know – when you 

were in college you didn’t know anything about these things.  So it’s ironic, until you 

actually start working you don’t know what’s going on so you can’t expect young 

graduates to – you know, when you’re looking for jobs you just depend on these 

blanket adverts from defence agencies or whatever. 

 

[23:00] 

 

So how did you get a job after university? 

 

It was purely because this – our head of department at this college, had a friend in 

Harwell, called Pulsford, Mr – well Dr Pulsford, worked in Malvern with him years 

ago, and they asked him to come and give a lecture.  So we had this distinguished 

chap from Harwell and he told us all about it, you know, military electronics and what 

they do in Harwell, the electronics there.  So my best friend with me there, Albert 

Packwood and I doing the same physics course, we grabbed him afterwards and said, 

‘How do we get a job in Harwell?’ and he said, ‘Oh I’ll send you the application 
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forms,’ and that’s how it happened.  No particular – we didn’t apply for any particular 

job, we just asked for a job in Harwell, because you couldn’t anyway because the jobs 

weren’t advertised.  So this form came and then filled a CV in and wrote off, I was 

called up for interview in Harwell, but – 

 

[End of Track 4]
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Track 5 

 

Like I think last time we spoke we’d reached the point where you were just about to 

leave for Harwell and I was wondering if you could tell me first what was Harwell, 

what did you know about it before you got there? 

 

Well [laughs] the honest truth is we knew absolutely nothing, it was – as far as we 

were concerned it was a secret place.  And I only managed to get a job there because 

we had a visiting lecturer at college, a friend of the head of department and he’d been 

a quite senior chap, electronics in Harwell and a friend of mind, Albert Packwood and 

I went up to him after his talk and asked him, ‘How do you apply for jobs in 

Harwell?’ and he said, ‘No problem, I’ll send you the application forms.’  And then 

about three days later the application form arrived, filled these in and then I was 

invited for interview and came to Harwell and – about two weeks later I suppose and 

had to go to this hangar seven in Harwell, that’s how it all started, fairly casually and 

then.  I wasn’t applying for any particular – you didn’t apply for any particular job 

there, you just applied for a particular grade because the jobs weren’t advertised. 

 

What grade did you apply for? 

 

I think it was in those days assistant experimental officer.  Because in those days they 

had a very vicious class distinction, that the scientific class and experimental class and 

you only got to the scientific class if you had a first class honours or a PhD, and this 

new course I was on wasn’t yet recognised as being equivalent to a first [laughs] so I 

was automatically put into the experimental stream.  So that’s not saying I’d get a first 

anyway but [both laugh] – but anyway so there’s quite a vicious class distinction 

between – so the – like a lot of organisations, the people – there was a fast stream, so 

the people with firsts got fast streamed so they got promoted quicker.  But it was two 

edged, they were meant to fly these people, but if they didn’t do – live up their, you 

know, level expected, that they did very badly, in fact they got treated worse than the 

experimental class because they hadn’t performed up to their potential. 

 

[02:30] 
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What was your interview like? 

 

That was a very formal affair, it was my first [laughs] experience of a proper civil 

service interview.  There was chairman and four scientists, the chairman was very 

senior, A grade scientist and there were four other scientists there, I didn’t – you 

weren’t told who they were, all you were told, their names and you didn’t know what 

they respected or what.  And in fact they represented four different aspects of 

Harwell, and then there was a secretary to the board as well.  So you just sat down, it 

was – it was Dr Harding was the chairman, very nice refined chap.  Ironically he 

finished work thirty years later to become a silversmith so [laughs] – but he was quite 

distinguished neutron physicist, in fact I think he’d had a – won the Institute of 

Physics prizes for his neutron physics work.  And the format was that they just asked 

you to speak for about three or four minutes on what things you’d done, your actual 

experience.  I was struck they weren’t particularly interested in the degree course, 

they were more interested in things you’d done outside that, so I – I had the advantage 

having done the sandwich course, so I had a fairly substantial thing to talk about and 

you could see they – they leaned forwards in their seats a bit when I started talking 

[laughs], they were actually interested.  And of course this threw up a few questions, 

but – but I was quite surprised, I didn’t get any really hard physics questions at all 

because they were just purely interested in what I’d done.  And also they picked up on 

the fact I was a keen photographer, and they gave me a real grilling on the actual 

physics of photography, you know, the optics and that.  Which I could handle quite 

well because I’d actually – purely because I was interested so I knew a lot more than a 

standard physics course they teach you in university.  So I think that was useful.  And 

it turned out these four characters, four scientists, they’re all different types, there was 

one from – at that time I didn’t know, but a classical physicist and there was a chemist 

type person there and there was somebody from materials and there was another I 

think from conventional fission reactor work.  But you – I didn’t know that at the 

time, you know, you couldn’t tell from their questions what they did.  But I think the 

interview lasted about three quarters of an hour, could even have been an hour, but it 

was very friendly and, you know, no really incisive questions, you could feel they 

were trying to see what you could actually do rather than what you didn’t know 

[laughs].  So after – they said, ‘Oh well perhaps if you wait outside we’ll, you know, 

have a coffee and we’ll call you back in and we’ll tell you our decision,’ so – so that 
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after – after – well the secretary of the board came out and said, ‘Mr Forrest, will you 

come back in?’  The chairman said, ‘Oh we’re pleased to tell you that you’ve passed 

the board and we think the four people who actually bid for you, all four have offered 

you jobs,’ [laughs] so that made me feel fairly good, ‘but we think the most pertinent 

avenue for you is with Peter McWhirter, Dr McWhirter,’ and then the chairman 

turned to Peter and said, ‘Would you like to say something to Mr Forrest?’ and he 

said, ‘Yes,’ he said, ‘Well I can’t say much because it’s all still classified,’ [laughs], 

‘but all I can really say is that looking at your background, particularly the optics and 

those type of areas, you will fit in well with my type of work, so I think, you know, if 

you want to confirm your acceptance here we’ll send you the paperwork on,’ so I said, 

‘Yes,’ [laughs], I said, ‘No problem.’  So – and that was it, I didn’t know what the job 

was and I wasn’t going to know until I actually arrived to take up the appointment.  

But a week later I had the actual confirmation of the appointment, but principally a 

salary of £600 a year, that was the starting salary, I remember that.  And a lot of 

details about pension schemes, and with retrospect were actually quite useful [laughs].  

Came to realise that. 

 

[07:15] 

 

And then there was – of course I had to be cleared for security because in those days 

they just had a few scandals, Fuchs had just gone to the other side, so they were very 

careful about checking people.  So I was actually staying at my – near to my future 

wife’s house down in Wales and this chap came from naval intelligence, the authority, 

from Atomic Energy Authority, was recruiting so many people at the time that they 

had to bring in extra security officers to vet people, so this chap was from naval 

intelligence [laughs], but – which seemed strange.  Anyway, he came to the house and 

he said – and laughed as he came to the door and said, ‘There’s one obstacle already 

because I can see you’ve got a girlfriend,’ he said, ‘these days the biggest problem is 

if you’re a homosexual and you’d be well...’ and he said, ‘we haven’t got anything 

against homosexuals but they’re actually prone to blackmail,’ because those days it 

was illegal.  Because nowadays people are more checked for their financial probity, 

because if you’re short of money you’re more likely to be tempted by offers from the 

other side.  Anyway there was quite a humorous background to this, when he arrived 

and he said, ‘I’ve just had a funny encounter with Dr Wilson,’ and I said that was 
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rather strange because I’d given Dr Jack Wilson as my – my doctor as a referee, 

because one of the few professional people I knew [laughs] who you could use at the 

time.  And apparently this security officer had arrived at this long Welsh valley, got a 

bit lost and he’d asked some little lady where you could find Dr Wilson and she 

directed him to a couple of streets away and this chap went in and indeed there was Dr 

Wilson there and this chap gave a preamble explaining he was from security 

department and he was looking into my – you know, whether I’d be safe enough to 

work with the government, and this Dr Wilson laughed and he said, ‘You’ve got the 

wrong Dr Wilson, I’m Dr Alistair Wilson, Dr Jack is my brother, but for good 

measure I’m the secretary of the local communist party,’ so he said, ‘we both had a 

good laugh about that.’  And then he said, ‘Wait till I get back to Whitehall, they will 

be pulling my leg over this,’ slight faux pas so anyway I got through my – he found 

the proper doctor in the end and I got through my security clearance, so that was 

alright. 

 

[09:56] 

 

And then – then there was a very – you had to go to Harwell for a very detailed 

medical because obviously radiation workers had to have extra in depth medicals, 

make sure you’re fit before you start, so.  So I actually had to come up here and stay 

overnight and have a very thorough medical and then about a fortnight after that I – I 

got a starting date for Harwell. 

 

How did you feel about the prospect of working at Harwell on radioactive and 

nuclear matters? 

 

I had no feelings because I didn’t know what I was going to do you see [laughs], it 

was literally leap into the dark.  I had no idea what the job is going to be, so I just 

travelled up by train for the first day’s work and just didn’t know what was going to 

happen.  And anyway, first thing was to get all the paperwork done and get special 

passes, photo plaque, because then in those days they’d use photo plaque areas where 

you couldn’t go into an area unless your photograph was already on the room, so the 

watchman could look [laughs], see if you matched up with the picture on the wall, it’s 

got to match you.  So initially you were escorted around until you have one of these 
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special passes and it really was very tight security then.  And then I met – well 

actually first time after – since the board, Peter McWhirter who was to be my boss, 

and he explained to me roughly what – that I was going to be working on fusion and 

he explained the basic physics of this, trying to reproduce the process that goes on in 

the sun in a laboratory and the basic problem is measuring – well then explain how 

plasmas – he asked if I knew what a plasma was, I said, ‘Only very vaguely,’ [laughs] 

and thought I'd better not bluff, so he gave me a brief rundown on what plasmas were 

and he explained that he was actually a spectroscopist and it wasn’t just – it was quite 

a real thing and it turned out he was one of the top spectroscopists in the world so – 

but he was atomic – very theoretical, very clever chap.  So I was expected to become 

more or less an instant spectroscopist, but my job would be on the experimental side.  

And they had a basic problem – well go back a step, the main thing was I’d be 

working on this device called ZETA which was the actual equipment to try and get 

fusion reactions going.  And this was still classified and this is a large doughnut 

device with hydrogen inside, it’s like a secondary of a transformer where you induce a 

current into it, except that it’s much larger scale, this machine is several metres across 

and they were discharged between two and 300 kilo amps into it, to generate a 

plasma. 

 

The benefit – 

 

And the – and of course the big problem was that how do you measure what goes on 

inside these things and get a fusion reaction going, if you’re running deuterium you 

need about ten – well more than that, ten to 100 million degrees, but in those days the 

only method they had for measuring temperatures were spectroscopic.  So that if you 

look at the atomic emission from the plasma, look at the spectral lines, and they had 

two methods, they measured the spectral width of the lines, that how much the light is 

broadened because the hotter the plasma the more the – in fact they look at the 

impurities in that.  The hotter the plasma the broader these lines get, but that isn’t as 

simple as that because you get other facts that broaden lines, so this is where [laughs] 

these atomic spectroscopists come in, you know, they do the actual analysis and that.  

And then there’s another method where they use the intensity of various lines which 

temperature plasma – they can work back and from the ratio of the intensity of lines 

you can get the actual plasma temperatures and densities and that.  But problem was 
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at the time, they didn’t have very good instruments to look at that, so my first task was 

to, well, design and get built a very stable instrument.  Because you didn’t have much 

light given off they had to use very long exposures, I mean a lot of it was done on 

film, they didn’t have very good photo detectors in those days and to get actual line 

widths it was all recorded on film or actually plates, old fashioned plates … 

 

Before we go any further would you mind just briefly explaining the basic principle of 

spectrometry? 

 

Of what sorry? [coughing] 

 

Would you mind just briefly explaining how spectrometry works? 

 

Spectrometry? 

 

Is that the word [laughs]. 

 

[Coughing] Sorry. 

 

Do you want to take a quick [pause in recording] – 

 

[15:20] 

 

Yes, I was wondering if you could just briefly explain how spectrometry works as 

applied to - 

 

Well I’ll make it very simple, just a basic one.  In all atoms, if you actually excite 

them, you can either do this by impact or heating them in some way, you can raise the 

level of electrons in the atom to a higher level and when they drop back down they 

emit light, because you’ve given – because each level of an atom has got energy 

associated with it – with it.  And so what happens, they all – if you excite a hydrogen 

atom, you get a whole set of lines out, characteristic lines.  In fact you can identify 

which atoms you have in a plasma by the lines you’re looking at.  And what they do 

to find out what you’re looking at, they use standard lamps, like you’d have a 
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hydrogen lamp, you can use – you have a standard set of lines, you look at all 

hydrogen lines and deuterium lamp to get deuterium lines, or helium or any of these, 

or argon, that they use these calibration lamps to get – so they can identify what 

you’re actually looking at was a plasma.  And so you can identify – and identify the 

basic fuel gas which is hydrogen, from impurities.  And then you’ve actually – once 

this light is coming out you have to collect it, so you’d have in that – these collection 

optics depends on the wavelength because sometimes the – if you’re going towards 

the ultraviolet, that gets absorbed by glass so you have to use quartz lenses, and if you 

go to the other extreme, infrared, you have to use kind of salt lenses, that will transmit 

infrared.  So the optics has to match the actual light you’re looking at.  But in those 

days most of it was just in the straight visible, wasn’t too sophisticated, and just 

standard optical lenses.  And then the instruments we used to disperse the light, to 

analyse it were two types, a) simple prism, which is – splits light out, but to get – that 

doesn’t give very high dispersion and doesn’t spread the light out much, but to get 

much higher dispersion, you use diffraction gratings, these are like a mirror with a lot 

of grooves, about 1,000 grooves per inch or more and this gives much higher, this 

spreads light out, well spreads much – different orders, so you can then actually get 

much higher resolution than if you use a prism.  Because in those days the 

temperatures weren’t very high so the spectral lines weren’t that wide, so we had to 

go to the – these gratings to get the correct resolution, or enough resolution. 

 

What does the output of this look like? 

 

It looks like [laughs] – the simplest way of looking at it is if you took a comb and 

broke some teeth off and left a few standing [laughs], I think that’s physical, but 

different height teeth, yes, so that’s – and to get these spikes sticking out which are 

the individual characteristic lines.  In the back you’ve got a background noise, which 

you always get this, so that noise is either coming from the plasma, or it might be in 

the film, so it’s one problem is actually noise is one of the enemies of it.  In fact we 

had these big electrical machines, you had electrical noise as well which also sits on 

your signals, so these are the problems and – of course with photographic plates you 

didn’t get electrical noise, it’s when you go to the photo electric detection you get 

electrical problems. 
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[19:30] 

 

While we’re on the explanation front, would you mind just giving a brief explanation 

of what plasma is in this context as well? 

 

Well it’s simply when you split an atom up from – you ionise it, so it goes into ions 

and electrons, that’s the simplest way of explaining it.  So the most common example 

is the florescent tube in the house I think, that’s – or in a factory, that’s – people see 

this every day, that’s the most basic plasma people come across.  But of course now 

you’ve got these plasma screens on televisions as well [laughs] but – 

 

How much – 

 

But – but they’re quite a complicated.  Plasmas get very complicated because what 

they – the electric fields associated with the machines and the magnetic fields and 

they all interact and these all cause different special effects.  Like the ZETA had very 

powerful magnetic fields in it and this can give you problems because the fields can 

actually split spectral lines, so – but that’s we harnessed later on to actually measure 

the magnetic fields, yes, so it's Zeeman splitting [ph], so. 

 

What did you actually know about fusion when you first started there? 

 

Nothing, nothing, well we didn’t even know it was a hot topic and there was nothing 

in the literature, it was all classified.  And so we had to start – in fact there was very 

little to refer to.  In fact basically when you started work there you found it very hard 

to start work at all because even the plugs and sockets had exotic names, they weren’t 

ordinary things we come across with these strange sounding plugs or, lemos, bulgin 

… there were all loads of different names of plugs, lot had been developed for 

military purposes in the war, so you had to – before you’d even start doing the basic 

stuff you had to know what all these bits of equipment were.  And the spectrometers, 

they had fairly exotic names like Hilger Medium, Hilger Quartz, and there was Fabry-

Perot as well which – which are more for high resolution stuff, these interferometers.  

So you had a – before you can start work you had to get on top of this basic new 
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vocabulary, that’s without the plasma physics where you get the words like 

Bremsstrahlung coming in, this is the background light you get from a plasma. 

 

[22:10] 

 

What sort of training did you get? 

 

… None as such, it was just purely finding out and you just had to – you had to be 

very bold and ask people, if you didn’t know anything you had to go and ask them, 

you know.  So it wasn’t – you know, it was on the job literally, but there were some 

very experienced people around because quite a few had come in from Malvern, from 

the older people had been in military labs and that, so with the senior guys had a lot of 

experience and … 

 

Anybody in particular of any help to you? 

 

I think a bit later on, because the first job I … I don’t think I was really – I learnt a lot 

of spectroscopy, but the actual – the experimental methods and interpretation of 

things, I didn’t learn until I went to my next boss so to speak, Alan Gibson.  That was 

after I’d been to the army, that my work was interrupted by a spell in National 

Service. 

 

[23:35] 

 

I was wondering if you could describe – if I were to turn up at the gates of Harwell 

one day, the year you started which was 19 – 

 

‘57. 

 

‘57, thank you.  What would I see, what is Harwell like? 

 

You’d see these huge aircraft hangars, in fact you’d think you’d just gone to an RAF 

station, that’s – that they – when you first go in, but beyond that there’s some very 

strange looking towers and one it turned out as an Van de Graaff generator, which 
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was a – it looked like a tall chimney but with a lump on the top.  And there were quite 

a few chimneys around and low brick buildings which were obviously handling active 

stuff as well.  And on – just outside the perimeter fence there was another perimeter 

fence if you like, there was these spheres that had the conventional fission reactors in 

… and then there was the – there was another building, just a – looked like an 

asbestos clad warehouse, and that had LIDO which was a swimming pool reactor that 

had – if you went in there you could see the fuel rods submerged underwater and this 

was glowing blue with – because it had Cherenkov radiation coming off it.  So that 

was quite spectacular, I had a friend working on that and I managed to see that.  But – 

but if you walked around you would – you couldn’t tell what was going on if you just 

walked round the streets say, you’d have to – then I tried the security of every 

building there, and every building there had its own watch keepers outside.  Even the 

admin building because the – they had this very large typing pool, where they used to 

type a lot of classified stuff, so even there they had security people on.  And some of 

the girls had cub – the girls had cubicles, that the girl next to them couldn’t see what 

they were typing. 

 

Could you actually just, you know, wander round the site in the way you’ve described 

or was there security? 

 

Well at lunchtime you’d just go and walk – the rest – restaurant, canteen was outside 

the walls so you’d, you know, had to go outside the fence to go for lunch or that.  And 

also there was a social club there and some of the hostels were outside the fence there, 

some people lived in the hostel, but I was in digs in Sutton Courtenay when I started. 

 

[26:00] 

 

Whereabouts on the site did you actually work at first? 

 

Was actually as you first left, as you – [laughs] it was the first hangar seven which 

was the biggest – big hangar on the left as you went in through the main gates, so 

didn’t have far to go. 

 

And what was it like inside? 
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Well it was all full of galleries is the impression you had and it was very high, it had 

about three floors of galleries and the centre floor was where the experiments were 

and all of the – on these galleries they had little small labs going off and offices, but 

the main experiments were done at ground level.  Because this hangar is probably 

about – must have been 100 yards long and this huge, 100 yards by about fifty yards 

in old [laughs] measurements.  And ZETA was a – in fact ZETA was more or less, as 

you mentioned, in through the gate, this big metal roller doored gate with a small door 

led into it, ZETA was on your left as you went in in this huge concrete bunker, it had 

three metre thick concrete walls round it.  But they expected a lot of neutrons 

[laughs].  And this was surrounded by suites of labs but I had my own two 

laboratories with spectrometers in, looking in and then other labs with all the 

electrical equipment in.  But the control room, that was an array of cathode ray tubes 

which were in fact the old precursor to television tubes, yes.  I think there were about 

three or four of these and the – the one chap on the experiment, the chief experiment 

officer, the name of Ted Butt, he – he was in charge and it as if he was orchestrating a 

– well [laughs], conducting an orchestra, he’d be ordering people left right and centre 

to set various parameters on the machine.  And in those days the – all the results, the 

electrical signals and a lot of the diagnostic signals were recorded on 35mm film, on 

these rotary cameras which held – they had huge cassettes on them with about a 100 

feet of film in them.  And after he’d shot they used to tear the film out, and develop it 

very quickly and ordinary mortals weren’t allowed to touch these films, but Ted Butt, 

this chap in charge used to hold them up dripping wet and tell people what had 

happened and – because the signals just flashed across the screen, they weren’t stored 

in those days like they would these days, so you just had a transient signal which 

people got quite good at analysing as they went past [laughs].  So it was – that plasma 

only lasted milliseconds you see and that was – so it was a very short event. 

 

[29:00] 

 

When you think that JET, the later device in Culham, shots there last two seconds, 

there was a much more substantial time. 

 

What was ZETA actually for? 
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Well it was really just to prove you could generate fusion reactions in the lab, under 

laboratory conditions.  Using – well deuterium or hydrogen, they couldn’t use tritium 

on it yet because, you know, got to have special – tritium wasn’t to come in till twenty 

or thirty years later, on JET.  So it basically proof of principle experiment to show that 

you could get fusion reactions going in a lab and start – well in fact what it was, start 

the learning curve for plasma physics because there weren’t even any textbooks on it 

really, it was just a few odd references.  So we were sort of like writing plasma 

physics from scratch and that’s what everybody was doing.  But very – people in very 

specialised groups, I mean there were people doing neutron stuff, people doing 

infrared, electrical and that.  People looking at instabilities in the plasma, and that was 

a big problem really to contain these plasmas, so you can make them hot but they just 

don’t want to be there [laughs], so try to escape.  So the idea is to make an efficient 

magnetic bottle that contains the plasma, but soon as you start driving high currents 

through a plasma you get instabilities and the plasma tries to escape.  And when it 

does escape it actually produces x-rays and stuff, see if you can get a measure of 

particles escaping by looking at x-rays, and that’s one of the experiments I did was to 

actually look at – or estimate electrons coming off by looking at the x-rays.  And it 

was quite interesting because we actually used like a Victorian – well pre-Victorian 

device, pinhole camera for this, but the pinhole was – had to be done in – made in 

beryllium because it had to be something that absorbed the x-rays around, so we 

actually – actually myself drilled a tenth of a thou hole in beryllium.  In these days 

you wouldn’t do that because beryllium is a, you know, not a nice … so we had these 

arrays of these pinhole cameras, by putting different filters behind, like very thin 

sheets of aluminium, few microns thick, you could actually work out the energy and 

the number of electrons that were hitting the wall just by working backwards from the 

amount of x-rays you had. 

 

[31:50] 

 

I was wondering if you could – sort of talked about a few different sorts of 

experiments, I was wondering if you could give me an idea of what you actually do on 

a day to day basis, you know, you turn up at the gate of Harwell to start your days 

work, what happens from then on? 
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Well I think it depends really whether you do – there’s two ways, if you might be 

going there just to build a new bit of equipment, which is totally different to doing 

experiments.  But if you do actual measurements you’d actually see what the 

conditions are if you go in and discuss with the physicists there, want to know what 

parameters they’re using so you know what signals to expect.  In fact to find out is it 

worth you – because your equipment might not pick up anything that day, so you have 

to ascertain is it worth you even switching on your equipment, that’s the first thing 

you do.  And then you have to actually check your stuff is working.  And as I 

mentioned previously, there’s a lot of calibration required before you use your 

spectrometers, sometimes you have to calibrate them before you even start doing 

anything, otherwise the information you get out is meaningless, that you have to know 

what you’re looking at.  So you’re torn between using the plasma as test shots to test 

your equipment, or to take actual measurements as – so we have to, you know, work 

on two fronts at once really, a) sure your equipment works, because until you do that 

you can’t really say anything measures meaningful, until you’ve got confidence in 

your equipment.  So a lot of your time is spent calibrating equipment and that goes for 

every diagnostic I think, whether it’s electrical or optical or anything like that, or 

neutrons.  And then I think it’s quite a lot of interaction with the other people as well, 

you find – you ask what they’re doing and what they’re thinking and all of this.  That 

was it, you try not to be insular [laughs]. 

 

[34:00] 

 

At least I did anyway because I was – because you’d link your results with other 

people, that was … 

 

I was wondering if you could give me an idea as well of where do you fit into the 

group that are working in hangar seven? 

 

Well they tend to have various groups, on ZETA the various groups, like the 

spectroscopy would be a separate group, neutrons would be a separate group and 

electrical, so you’d be in one of the empires if you like.  And then – and those – the 

people in the white clothes [ph], the theoreticians who [laughs] obviously didn’t fit in 



Mike Forrest  Page 78 
C1379/48 Track 5 

 

���������	�
�������������� � �		����
����
������   

there but they were considered to be the top people, theoretical people, rightly or 

wrongly but that was the way and time.  And so you were in – very much of a 

pyramid set up, so they were very grade conscious, yes, so you had sort of the banded 

people at the top and it cascaded down till – to senior principle, principles, senior 

scientific.  And every year your – you were – they had annual confidential reports 

where you were assessed and then they’d decide then if you were fit for promotion or 

not.  So – so … a lot of it depended on publications, it was quite interesting because 

until ZETA became declassified, people then couldn’t publish their stuff [laughs], so 

it’s only when I think just after I’d – a year after I’d started they declassified fusion 

work and people could actually start publishing papers in the journals. 

 

[35:55] 

 

You mentioned there was this class division between the scientific staff and the 

experimental staff, could you expand on that a little bit and describe it to me please? 

 

Well it was quite extreme, because in some cases the – only the scientific people 

could write the papers and the – you might do all the work, and the experimental 

officer would not get his name on the paper, having done all the work.  The – quite a 

common thing was for a principal or senior scientific officer to be in his office and 

just tell the experimentalists what to do and then they produce the results, they hand 

them to this chap and they analyse them, write the paper, and then the heading of the 

paper would just be the scientific class people, and the experimental people would just 

be acknowledged in the end, thank you for helping chaps, type of thing.  But after I’d 

been there about five years it became much more democratic and they didn’t – they 

stopped that practice and experimentalists got their names on the papers as well.  And 

then I think when I’d been there about ten or fifteen years they amalgamated the 

grades, they stopped this division.  Well theoretically did but they still – when you 

recruited they put people in categories, they worked out people’s potential, so it was 

still – it was hidden there behind the – behind the scenes and obviously somebody 

with a first class honours degree, they thought had more potential than somebody with 

a lower second or third [laughs].  Yes.  In practice it often didn’t work out because – 

because just because you’ve got a good degree doesn’t help you do research, you 
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know, because a lot of these people were good at passing exams, but couldn’t do 

anything creative, so this is – that’s a fact when I came in. 

 

Do you know what your potential had been assessed as, do you have any idea? 

 

I suspect it was not high [laughs].  But I think it changes – I think my potential would 

change as I went through [laughs].  I actually had to produce things to change my 

potential I think, because I did switch – I actually switched classes to – so I got 

promoted, you know, across the – across this magic barrier.  But it – a lot of people 

had chips on their shoulders, quite understandably, I mean you can imagine if you do 

all the work and somebody else gets a credit. 

 

So the experimentalists then? 

 

Experimentalists who do all the work and then the scientific class got all the credit, 

and they’d get promoted.  It was something like seven years ahead if there was a – 

some people measured the actual gap, there was a seven year gap in promotion rates 

so … 

 

[38:50] 

 

Why did the system actually become more democratic? 

 

I think it was just across the country, it wasn’t our lab, it was – it was a whole – it 

wasn’t just Harwell, it was all the other military labs and research labs.  So I – I don’t 

know where it came from, I don’t know that people moaned a lot or people just – but 

a few people – in Culham started putting names on before this actually started, 

gradually eroded.  But there was still a few people who took all the glory [laughs].  

But I think it was a very divisive system, you know, it was – just because people were 

labelled straight off and that, you know. 

 

Was it a social divide as well as a work one? 
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No no no, quite reverse, they tended to I think interestingly enough not.  Because 

quite often people mix socially right across the … it had slight social effects that the 

SO class earned more and there was a salary differential, but it wasn’t huge, I mean it 

was probably twenty or thirty per cent, not – you know, not double or anything. 

 

[40:10] 

 

Who was your boss at first? 

 

Sorry, my – 

 

Who were you working for at first? 

 

That was Peter McWhirter, the spectroscopist, yes, so I only worked for him for just 

over a year before I was called up for National Service. 

 

Was it normal to be – if you’re working in the scientific civil service to be disrupted 

by National Service? 

 

Was it sorry? 

 

Was it common? 

 

Oh yes, that was a regular fate, I thought I wouldn’t have to do it but what happened 

they – somebody decided they wanted some technical people in the services, so they – 

they grabbed some of us that had been deferred, I’d been deferred for educational 

reasons, so I’ve –myself called up into the army, and well, my call up papers it was 

for infantry regiment which somewhat surprised me because I thought I’d be [laughs] 

to a technical regiment.  And I learnt later that happened, you had to do your basic 

training with an infantry regiment and then transfer to a technical or – like 

professional type regiment.  So I started off at the Queen’s Royal Regiment in 

Guildford, which is so called second afoot, and this is the very famous regiment, it’s 

the one that stood on the – stood on the burning deck, this – in this poem this ship 

with all this regiment on it sailing out to the colonies and it caught fire and there were 
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only a few lifeboats so the whole regiment stood on deck while all the women and 

children on – on this ship were put in lifeboats, and the whole regiment stood and 

went down on the ship.  On the – the symbol, the badge for this regiment is a lamb 

standing on waves, which is a regimental badge, so.  But that was fairly tough training 

there, it was the full, you know, typical square bashing and that. 

 

How did you take to army life? 

 

It wasn’t too bad because I’d been to a boarding school and I didn’t – it wasn’t too 

dissimilar [laughs], just they swore – swore more [laughs].  But no, the company was 

a bit different because it was a much fuller spectrum of people there, but this was at 

effectively a London regiment, so there were – there were boys there my age who 

actually had been in these razor gangs, someone actually had been in the East End 

carrying razors and slashing people and … but the interesting thing was, those people 

were the ones that cried in their bed the most, they were – they were just bully boys, 

they, you know.  All us other people had done – been normal schoolboys and done – 

played rugby and everything [laughs], we could – we could handle the life a bit better, 

yes. 

 

What did you think about having to do National Service at all? 

 

A bit annoyed at the time, yes, because – in the RAF they said, ‘We’ll only take you 

on, you know, sign on for three years,’ so I told them to go away and, you know, as 

plainly as I could and so that’s why I went into the army, you know.  But as I was 

nearing the end of basic training, two of us were called up to the commanding 

officer’s office and frogmarched in by the regimental sergeant major and we didn’t 

know what this was about [laughs], didn’t know if we were in trouble or – the other 

chap was Tony O'Reagan, he was actually a banker in civvy street and this chap said – 

the very young CO, he’d been and he said, ‘Don’t worry,’ he said, ‘we’ve got – it 

might seem good news for you,’ [laughs], he said, ‘You’ve been transferring to the 

intelligence corps, both of you,’ he said, ‘you just came here to be toughened up.’  

Because even in intelligence you could still be attached to a fighting regiment and 

you’ve got to be able to, you know, hack it as the saying goes.  But he said, ‘We’ll be 

sorry to lose you, you’ve both shaped up fairly well,’ they – might say surprised in 
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that.  Anyway, as we walked – and he dismissed us and he said, ‘Best of luck,’ and he 

said, ‘You’ll be going to Maresfield in Sussex, that’s where the intelligence corps is 

based there,’ and he said, ‘the best of luck,’ you know, as we walked back the 

sergeant major said, ‘Educated,’ f word, A, he said, ‘But you’re not bad the pair of 

you’s two, best of luck,’ so that gives you a, you know, a feel for what it was like. 

 

Did people that you were with actually take National Service seriously? 

 

Well you had to, I mean it’s [laughs] – it’s – I mean the training was so severe, I mean 

you couldn’t relax, you had to go along with it and it was – and as you find yourself in 

– I mean I liked – I liked the shooting and stuff like that. 

 

What did they actually train you in? 

 

Do everything, you – all the – all weapons and that and bayonet fighting, that was  in 

fact that was the most frightening thing was bayonet fighting, that’s – I think that’s 

the only time I’ve really ever been frightened in my life [laughs].  This – with this 

sergeant there that had been fighting in the Korean War and he’d actually killed – we 

knew this chap had killed hundreds of Chinese [laughs] with bayonets so – and he 

were training us and you had to have fixed bayonet and he’d stand about twenty yards 

in front of you and you had to try and kill him with your bayonet, you had to run at 

him.  And if you didn’t run at him hard he’d actually spike you, so you had to go in 

hard and what he did, it was like a judo – he’d just parry, he’d send you over his top 

and if he did that you’d probably hurt yourself even more.  One of our chaps got – his 

leg impaled on a bayonet because he went in too … so by the second or third time you 

go in you’d go in fairly hard because you’ve realised.  But I think everybody there 

admitted that was the most frightening thing they did or – quite interesting that.  That 

was – you know, that’s when the army became real, you know, because when you fire 

guns it doesn’t seem that frightening, but that was, you know, when you actually see 

it, naked steel as they say and – 

 

[46:30] 
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How did you get on with the other recruits, you’ve mentioned these East End razor 

gangs [laughs]? 

 

Well fine, yes, they – after they’ve realised, you know, we were [laughs] – we were 

okay that – in fact we had to like nurse some of them through in fact because they 

could – they weren’t all that tough, they hadn’t done anything physical often, they’d 

been couch potatoes and that.  And they explained they had to pretend they were 

tough and carry razors, otherwise they’d get bullied in where they lived and that was 

the background, and so was quite interesting. 

 

What was the social life like as a national serviceman? 

 

It wasn’t much actually [laughs], yes.  It was – well mainly drinking and all this type - 

[ph] fairly heavy drinking, yes, was par for the course and – 

 

[47:25] 

 

But … after I’d been trained in intelligence corps I was actually posted to 

Cheltenham, GCHQ, that was – so I didn’t spend – I only spent probably six months 

of my service as, you know, in proper army terms, yes.  The rest was behind a desk in 

sunny Cheltenham or Woolwich or … 

 

How did you feel about the transfer? 

 

Do you mean from the fighting regiment to – 

 

Yes. 

 

Well I was quite relieved [laughs], we thought that was quite glamorous.  But we had 

a bit of a shock when we got there because we had to go through another form of 

basic training which was worse and it was actually harder, more severe, and there was 

an intake of SAS people around that time so we had to do some joint training with 

them, so that raised the ante a bit.  On the other hand there was some much more 

interesting stuff going on, we had night exercises and you know – well the other lot, 
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we’d done map reading and orienteering in the daylight, but with this lot we had to do 

it in the dark.  They’d dump us in places and woods, Ashdown Forest which was 

close, and we had to find our way out or find a certain target, or intercept the SAS 

people on their exercises, so this was quite fun, and it was getting out of the – of the 

camp was the best part [laughs]. 

 

How does this relate to being trained for intelligence work, I’m not seeing the link 

[laughs]. 

 

Well that was the basic training, that’s the like physical side, so that was fighting and 

then they send you then off to specialist – I was sent to this manor house, Woodhouse 

Eaves in Leicestershire where I did the specialist training, so this was – was signals 

intelligence which is – and we were there for about – I think it was ten weeks.  And 

then we were told there were four postings, there was Cheltenham, Munchengladbach 

in Germany, Cyprus, I forget the other one, there were four anyway, places, and the 

officer in charge said, ‘You can choose, you can draw straws where you go.’  So we 

all drew straws and I picked a straw and ended up in Cheltenham [laughs], there were 

about four of us on the course that were sent then to Cheltenham.  And one on – at 

least one of those is still a friend of mine, he ended up in the Atomic Energy 

Authority as well but he was a chemist, he ended up at Sellafields. 

 

Who’s that? 

 

It’s Alec Colqhoun, he’s another friend of mine, so he did well on there.  But – so 

ironically I’d been taught how to kill people in numerous ways and then put behind a 

desk with these very high level – well the diplomatic grade people, GCHQ, most of 

them were women, double honours degrees and languages and … obviously that’s 

highly classified, just can’t say what we did there [both laugh]. 

 

Yes, I’m trying to think of a question I could actually ask at this point [laughs].  Do 

you think the experience of working there affected you? 

 

I just found it interesting, I can’t – can’t say it helped me at all to be honest … I mean 

… no, I can’t say it furthered my career at all.  Except that you just learnt to meet sort 
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of – some different type of people you hadn’t come across before, very clever people, 

who were [laughs], that’s the other side, these people weren’t actually scientists, I was 

the only scientist in this office, the rest were linguists or arts people in there, or other 

types of intelligence people but – 

 

Was your scientific training any help to you? 

 

Yes, I think it’s – not directly, my topic didn’t help me but there was a mental attitude 

you could look – I could sense I was looking at things differently to the other people 

in the office, obviously – but a lot of those people there were very clever anyway, I 

mean by any [laughs] – wherever you put them they’d have been clever full stop and 

they were obviously top stream and they – like we had our streams in the scientific 

side, they obviously had their diplomatic streams as well and these people were very 

good. 

 

Did you feel the work you were doing there was important? 

 

I … I couldn’t assess it because you’d no – no way of assessing it, it wasn’t – that was 

– that was part of the [laughs] … 

 

I was wondering were you sort of treated any differently because you had this sort of 

scientific background? 

 

Yes, I think yes I was given different tasks than the other people in the office, but 

that’s about all I can say really without … 

 

[52:30] 

 

Maybe it’s best to go back to Harwell [laughs].  Was it a sort of given that you would 

go away for a certain period and go back or did you have to reapply? 

 

Oh no no, in fact they treat you well, it’s treat – it’s pensionable service they – the two 

years that I was treated as continuous service and your increments and everything so it 

was – you didn’t actually lose anything.  In fact some people said it was actually a 
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plus on your reports that you’d done this form of management training I suppose they 

– so it broadened you out.  It was only just the physics had gone – gone [laughs] for a 

burton for two years [laughs], so you had to tune your mind back into – into it when 

you got back into work.  And I found myself back with a different boss and doing 

actually different work, so … 

 

Was it a hard transition to make back? 

 

Not particularly, I mean it was – I think the biggest change for me was because I’d – 

towards at the end of the army, army life I’d got married, and we had a – just as I 

started work we had our first son, so [laughs] this all happened simultaneously, so I 

think my social life was – my family life was more that changed me than going back 

to the lab.  But had to settle ourselves in Abingdon where we live now and – 

 

Where did you live? 

 

Just north of Abingdon, it was – well north end of Abingdon, it was just a flat in those 

days, yes.  In fact there’s a huge – when I joined they recruited a lot of people here 

and we had priority in housing over the locals, so there was some bad feeling amongst 

– quite understandably, yes, we had priority, so we had this quite nice flat.  So 

ironically opposite was where some of my grandchildren went to school years later 

[laughs], but … but then after a few years we – well two years we bought a house in 

the centre of Abingdon where we’re talking now. 

 

When was your first child born? 

 

That was December 1960 [both laugh], that’s Andrew. 

 

Do you think becoming a parent changed your outlook on life at all? 

 

Yes, I think so because it’s – well I think I had to think about three of us instead of 

two of us [laughs] so that was the bottom-line.  And also our activities changed and 

when you have – you’re an unmarried couple there’s things you do socially and – 

until you don’t when you’ve got a child. 



Mike Forrest  Page 87 
C1379/48 Track 5 

 

���������	�
�������������� � �		����
����
������   

 

Could you give me a flavour of what it’s like on both sides of that, what sort of things 

you do socially before and after? 

 

I think you have different friends because one of the strange effects is you tend to 

socialise then with people who have children the same age, so that was something that 

changed that I hadn’t expected.  And was – was quite interesting because at that time 

everybody was in – I worked with about the same age, so everybody was producing 

children, so [laughs] all my friends were – suddenly became, you know, family people 

instead of yuppie parents so to speak. 

 

Was there much of a social life that came with working at Harwell? 

 

Well if … the social life was better when we actually got to Culham, I mean because 

– because Harwell was a bit isolated in the fence, so your social life depended a bit 

more on the way your home town, because – because people were spread out in a 

huge area from around all the villages and – so you – but when I went to work in 

Culham, it had its own social life, a lot more dances and parties and things, yes, much 

more sociable than Harwell.  Because it was a smaller unit I think, it was more of a 

family feel about it.  I mean Harwell probably is between six and 8,000 people there, 

where Culham was probably about just over 1,000 people, so totally different view to 

… 

 

[56:45] 

 

I was going to ask as well, you mentioned obviously talking about a lot of people 

working there now and you talked about these different groups at Harwell, how much 

contact do you actually have with different groups? 

 

Not much, you’re allowed – I mean because of the classification, electronics we used 

to use lots, so we had a lot of contact with them, and the special workgroups, if you 

needed equipment made you’d – there were a lot of resources there you could use, but 

so the fission reactor people and all these other groups, you had no contact with at all.  

I mean you know them [laughs] – you know them because my friends worked in these 
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but actually when you walk into the – you couldn’t walk into people’s labs and that 

because of this classified problem. 

 

Does this mean you can’t even talk about your work with people you’re working with 

in the establishment more broadly? 

 

Well it depends on – I mean initially yes but when ZETA was declassified then I 

could talk about it, but for the first year or so we couldn’t talk about it.  And – but a 

lot of my friends could talk about theirs because the fission reactors was open to the 

country and – 

 

What do you tell people what you do [laughs]? 

 

Well just said – just – you’d just say straight, you can’t talk about it, that’s no messing 

around, you just – and people seemed to respect that, it was I think what happens is 

some people were in this era like that, so it wasn’t a big deal. 

 

[58:20] 

 

I wonder about ZETA, how long had it been running when you actually got there? 

 

It had only just – about between six and nine months so it was very sort of raw if you 

like on my starting.  So they were just feeling their way with it really, just – they’d 

only just finished its commissioning. 

 

What did people think its future would be? 

 

Well they all thought we’d have fusion within twenty or thirty years but [laughs] you 

know we’re fifty years on and – I think they were very optimistic because it – well 

partly because people honestly didn’t understand the physics then, they were naïve.  I 

mean I think even the very top they were naïve on the physics, so – because they 

thought ZETA was doing things that didn’t – I mean the neutrons it produced weren’t 

fusion neutrons, they were from other processes, so the first claims that, you know, 

when ZETA went public, they actually had – they got it wrong.  People like Cockcroft 
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made statements and that and they were ninety-nine per cent certain these neutrons 

were fusion in origin, in fact they weren’t and – in fact I mean it was rather silly really 

because the chap they had doing the neutron measurements was a very young and 

inexperienced chap.  While in the adjacent hangar there were some of the top neutron 

experts in the world, they didn’t bring those in until afterwards, it’s only when 

questions arose that they brought in experts.  So that was very strange management 

[laughs] mistake. 

 

How did you feel to be working on something like that, that was, you know, predicted 

to be the next big thing? 

 

It was very exciting, I mean you went in excited each day and – but I think the main 

thing was you just – everything was – everything you did was on the edge of 

technology and you were sort of trying to – well as I say trying to measure things 

where you didn’t quite have the technology, you were stretched.  I mean on ZETA 

sometimes we had to work through the night to get a decent exposure on the film.  

Well these days you’d – you’d have that within – well microseconds you’d have – and 

data coming out straightaway. 

 

Could you give me an idea of – so you’ve described ZETA as this sort of doughnut 

shape, where does your instrumentation equipment slot in here, what does it look like 

and how does it work with ZETA? 

 

ZETA, well it’s got – it has – ZETA had windows on the side, various ports, portals if 

you like, and so you were allocated your bit of the machine if you like, and also a lot 

depended on what you want to look at, some people had to scan across a radius so 

they were given slotted ports and we – I think we had one slotted port.  But if you just 

had one line of sight, you just had one porthole in, then you – you had to take your 

signals out from that area to your equipment in these labs surrounding, they were like 

satellite labs.  So there’s a whole array of tubes and wires and [laughs] you know what 

coming out – out from the machine to these various rooms.  And some of the rooms 

had shutters in front and some didn’t and … but each of these rooms was, you know, 

specialist – specialist diagnostic.  Because there were some machines – some 

diagnostics sat on the machine like x-ray detectors, neutron detectors, they were 
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adjacent to the machine so they – and just the cables come out from those, but the 

actual detectors were sitting bang next to the machine.  It’s only us optics people who 

took our light for a walk to analyse it, this is in days before fibre optics and things you 

see, so you’d had to go through [laughs] – and there was much more loss even present 

than in the technology these days. 

 

How accurate is the equipment you were using? 

 

Well we only – I mean that was a problem, it was a thirty per cent accuracy on – if 

you’re lucky at the temperature measurements, so it was – you know, well these days 

you get down to a per cent or so accurate.  So you were trying to – so you were 

making advances in physics when you could measure things, that was the basic 

problem, this is why they’ve always had a massive effort on diagnostics and I’ve 

always managed to ride this crest, so I’ve always been lucky enough to be involved 

with the advanced diagnostics and – 

 

[End of Track 5]
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Track 6 

 

I was wondering what about your job interested you when you first started at 

Harwell? 

 

I think it was just the challenge of – the technical challenge of everything every day, a 

new technical challenge.  And we’re just trying to – the basic object was try and find 

out what’s going on inside the plasma, so we were just striving to get better 

diagnostics all the time, that’s what we were driven by and somewhat frustrated 

because as far as I was concerned spectroscopy wasn’t given the – the answers, 

required an awful lot of – of modelling and that which – so the measurements you 

made weren’t direct measurements, you had to interpret them and depend on 

modelling.  So we were keen on getting diagnostics that you’d get a direct 

measurement out, that wasn’t subject to people’s interpretation. 

 

How important was the diagnostic problem seen as? 

 

Well vital, I mean we took – our director then, Bas Pease, like all the senior 

management, but we always had carte-blanche for developing diagnostics equipment, 

people and … and could do whatever we liked.  So – and … 

 

You talked about this – this divide between, you know, different sorts of scientists, 

experimentalists, your theoreticians, do you think theoreticians actually understood 

the problems with diagnostics? 

 

They knew the limitations, they knew – they were very good at [laughs], you know, if 

you told them what your accuracy was, they knew what that meant.  But – but they 

didn’t really understand the technical problems we had and couldn’t understand why 

we couldn’t get better accuracy and that.  But sometimes we did call on them for help, 

like I say we were doing the noise analysis which was a bit hairy to analyse, we’d ask 

theoreticians to help us a bit, topics like that.  And the – and some people used to use 

them, if they were looking at instabilities they could work out the growth rates, 

instabilities and – because things have – instabilities didn’t grow very fast, they didn’t 
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matter much but you – these theoreticians could calculate these different things for 

you.  So it was just interaction. 

 

Who else do you actually work with personally? 

 

When I was …? 

 

In your first period at Harwell? 

 

… Was a whole group, in fact Brian Boland was one, he was actually a neighbour 

[laughs], incredibly still a neighbour, he was a spectroscopist and Mike Hill again 

another young spectroscopist.  And there was a few senior ones, Bernard Jones who 

was much older, he’d come in from a military lab and he was a senior experimentalist 

but he was quite good at analysing information, particular analyse – taking data and 

analysing it.  And a few older experimentalists who had quite a good sort of depth of 

knowledge.  Of course there was another set of people I haven’t mentioned, we used 

to have these very good technicians working with us, very highly qualified and very 

able, so those could be mechanical, electrical, vacuum, but we were totally dependent 

on these and that [ph].  And electronic technicians, so we had this terrific backup of 

anything technical you wanted it was there and – 

 

[04:00] 

 

What was the difference between – you sort of described three different sort of groups 

of people working here, so you’ve got, you know, your experimentalists, your 

scientists, your technicians, how does the work of all these groups compare with each 

other? 

 

Compare, or what do you mean? 

 

What’s the difference between the sort of work that each of these levels is doing? 

 

I think theoreticians, they’re just trying to make up a model for the plasma, it’s not – 

and in those days I don’t think there was that much feedback of experiments into the 
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theory, I think that the difference these days is there’s much closer coupling.  Also I 

think the experimentalists are much – they’ve moved up [laughs], I think they’ve 

moved up a level and the theoreticians have come down a level, they put real – there’s 

a feedback mechanism, which didn’t exist then I think.  They were – tend to – ivory 

tower faculty theoreticians and – but the plasma is a horrendous thing to type of 

quantify, so [laughs] they’re very brave the theoreticians who tried, you know, to do it 

at all.  Because there’s so much interaction of the various things in the plasma, so it’s 

very hard to isolate individual effects, and that’s what you try and do with diagnostics 

really, you’re trying to pick something out of this huge milestone of facts going on. 

 

What sort of things did the technicians do? 

 

Well they’d actually get things built for you, you know, say you wanted – say you had 

a photomultiplier and you wanted – it’s got to obviously plug in a base and it needs 

various voltages to feed the various stages, so stuff like that, they’d do what they – 

they’d look after all that.  They’d get it manufactured and they might even test – it 

depends how good your technician was, some could do the whole thing, they could – 

you’d just give them an outlined sketch and they’d get it made and they’d test it and 

someone would get involved with you in the calibration.  A lot depended on how 

good the technicians were.  The ones we had tended to be very well integrated, they – 

there [laughs] was hardly any demarcation between us, they … and also I had the 

advantage of having done, I think I mentioned it to you before, this kind of 

engineering course as well, so I could converse quite easily with technicians.  I could 

ask them – if I designed something, I knew what machine we’d need to make it so I 

could – that helped me.  So I could say to the technicians – I’d know which I thought 

was the best way and I’d say – we’d have discussions, you know, is it best to weld 

this or make it as a solid or whatever.  So we – we believed in this and also a thing we 

believed in is a lot of these technicians were very bright and it’s only because they’d 

escaped the education net that they – the technicians are not scientists, so we used to 

encourage a lot of them to go and study and a lot of them did very well [laughs].  In 

fact we lost a lot of our best people by encouraging them because the authority was 

very good on part time release for study so that – which was a good thing I think. 

 

Are there any technicians you remember in particular? 
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Well Harry Jones was our best one, I mean he’s still – still a friend of mine, he was in 

Wantage, about ten miles away, he’s the one that did all the Russian experiment for us 

and worked with him for years and … but he used to be chief electrician on the 

Cunard Line so he had a very good pedigree [laughs].  He’s one that when he came 

for an interview at Culham, not Harwell, there were two of us physicists, David Evans 

and myself, physicists, and two very high up engineers and they didn’t – because he 

was a technician, the engineers had this main say on who we recruited, and they didn’t 

want Harry because he didn’t have any paper qualifications.  And our argument was, 

if he could look after a Cunard liner at sea [laughs] who else would you trust, you 

know, so we just overruled these two engineers who were actually senior to us and 

took him on, so.  That was the best thing we ever did I think, enlightened decision … 

that’s something we did find, the engineers tend to be a bit more formal and I think – I 

know some boards, you know, the physicists could actually see if a chap had a bit 

more imagination, while the engineers wanted much more formal qualifications and – 

 

[08:45] 

 

More rigid attitude of the people, you know. 

 

I was wondering as well could you actually give me an idea of what sort of things 

actually take up most of your time? 

 

Well I tell you what I avoided committees [both laugh], even quite – when I got quite 

senior I used to avoid committees, I think they’re the biggest waste of time in 

organisations.  I spent quite a lot of time actually looking at research papers and that, 

because I’ve got a phobia about reinventing the wheel, I always – before I started 

doing anything I always used to check – initially to check it hadn’t been done before, 

or something like it.  And quite often that’s very useful because it throws up a lot of 

ideas that you hadn’t thought of yourself and that’s before you even start doing 

anything at all.  And also talk – in the same vein, talking to people, but I always used 

– if I was going to do something new I’d go around asking people if they had any 

ideas, in fact had they even done it [laughs].  Because quite often you start doing 

things and somebody said, ‘Oh so and so used to do that ten years ago in Malvern or 
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Aldermaston,’ and that’s very common.  So it’s – I think communication is very 

important. 

 

What sort of people will be telling you those things, can you think of maybe just one 

example, give me – 

 

Well especially people in Aldermaston because they’d done so much – and in fact in 

classified times they’d done things which … one example was we – the first very last 

laser pulses, we couldn’t measure these because the oscilloscopes we had, these are 

the measuring devices, weren’t fast enough, and I was speaking to a chap who worked 

on weapons trials in Aldermaston we worked a bit with and he said, ‘Oh we’ve – a 

chap down the corridor, he’s got one they’ve just built, travelling waver oscilloscope, 

but it’s classified,’ it’s not these days, it was then.  And I said, ‘Do you think we could 

borrow it?’ and he said, ‘It’ll have to go up to the director to see because it’s …’ so 

that was an example of where you could spend years trying to develop this thing while 

it was thirty-five miles down the road in Aldermaston.  So it was really vital you talk 

to people and cultivate friends and – 

 

How did he know the chap from Aldermaston? 

 

Well because [laughs] by the time when Culham was built, we actually uncovered this 

very easily, after ZETA, the next phase of fusion was going to be this new device that 

was going to be built, so they built at Culham for this and the idea was to combine the 

fusion people from Aldermaston and Harwell.  So they had two divisions, A and B, 

and division A were people from Harwell, which I was, and division B people from 

Aldermaston.  So because this division A and B people came together they all had – 

there’d been people had connections still back in Aldermaston, so we used to use their 

connections to get things done, because the weapons people had a lot of techniques 

we didn’t have and we could draw on those unofficially, so that was – and likewise 

we had things they didn’t have, techniques, and we’d help them sometimes, you 

know.  So that would be fairly unofficial because Culham wasn’t supposed to have 

any connection with weapons and, I mean we never worked like on the hard side, but 

background stuff, you know, we were connected.  And in fact they used to like – as I 
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mentioned later on, they built a lot of the stuff to go to Russia ironically, the trials 

people so [laughs] … 

 

[12:50] 

 

I was wondering we talked about you sort of going way to GCHQ and then coming 

back, what did you actually work on when you returned? 

 

Well the big thing was I mentioned this x-ray thing, I mentioned that before the 

pinhole camera, that was – that was this phase where we actually made the pinhole 

camera to look at the x-rays from ZETA, and brilliant that was – that was this work, it 

wasn’t in the spectroscopy, this is when I came back from [laughs] – we jumped a gun 

a bit there.  Because before I went to the army I was doing purely spectroscopy, but 

when I came back then I joined Alan Gibson, with him we did this pinhole camera 

work. 

 

What was Alan Gibson – 

 

His job was to – well estimate all the losses from ZETA, that he had to work out how 

much energy was kept inside the plasma, so his job was to look at all the avenues of 

escape particles or radiation and that was his job.  So – so I was given the job of 

looking at the actual x – well electrons coming off via x-ray machines which I 

mentioned before.  Anyway he was just – we just – we were still in the middle of this 

work when Bob Wilson, who was our division head, he was actually a spectroscopist 

but he was in charge of all of this really, he called me in and this is where I first came 

involved with lasers, and he said, ‘Mike,’ he said, ‘I’ve just got a letter here from 

Nature, the journal Nature, Tom Hughes,’ he said, ‘do you know Tom Hughes?’ I 

said, ‘Yes, from Essex,’ because he wrote – he had students with us sometimes.  

Anyway he’d written a letter suggesting using lasers to measure electron temperatures 

in plasmas, laser scattering, and he said, ‘I don’t know anything about lasers,’ 

[laughs], he said, ‘Do you?’ and I said, ‘No,’ I said, you know, ‘I know they exist and 

I know how they work roughly.’  So he said, ‘Go away for a couple of weeks and 

come back and first of all find out what powers we need to do scattering, and then 

come back to me after a few weeks and, you know, say whether you think it’s a starter 
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or not,’ that was – and he said, ‘if you do think it’s a starter, I’ve got two new chaps 

coming in, there’s an American, de Silva coming in from University of Maryland, and 

David Evans is a cosmic ray physicist from Bristol, they’re both very high calibre 

flyers [laughs],’ and he said, ‘if it’s a starter you will be with them, you will be the 

core team on looking at this technique to see if we can use lasers to, you know, 

measure electron temperature and densities.  He said, ‘I know you’re not a dyed in the 

wool  spectroscopist like [laughs] McWhirter,’ I said, ‘That’s true,’ I said, ‘you know, 

I don’t find it – that side of it particularly exciting,’ and he said, ‘No,’ he said, ‘you’re 

more of an optics man, I know,’ he said.  But he says, ‘Go away and look at this.’  

Anyway I spent two weeks in the library and looking around and making phone calls 

and it looked as if we could just about get a laser power from a – so I went back and 

told Bob Wilson this, and he said, ‘Right,’ he said, ‘we’ll go ahead,’ he said, ‘I’ll see 

the director and he’ll set up a lab and full steam ahead.’ 

 

[16:26] 

 

[Laughs] What was there actually to read about lasers in the library at this time? 

 

Well just the first papers, you know, Schalow, Maiman, original, none of them were 

highly theoretical really [laughs], there wasn’t that much practical stuff out then.  So 

they – and as far as I can make out, the weapons people didn’t have any particular – 

they hadn’t been developed them as far as I could find out, I did try.  But I found out 

later we were actually quite ahead [laughs] of them, because they used to come and, 

you know, use our stuff. 

 

What was the – what was the subject of the original Tom Hughes article? 

 

Well it was actually he – he said if you scatter light off electrons, the faster they move 

the more the light shifts, so it’s like into the Doppler affect, you get sound.  If a train 

sounds his whistle as he goes past you in the station, the sound changes as it goes 

past, well light does the same thing.  So if you put down a monochromatic laser light 

in, if it scatters off moving particles, the light spreads.  So if you can measure the 

spread of this light it tells you the actual temperature and it’s a direct measurement of 

temperature.  And the amount of light that scatters off tells you the density of the 



Mike Forrest Page 98 
C1379/48 Track 6 

 

���������	�
�������������� � �		����
����
������   

particles and – because the more particles there, the more light you get scattered.  But 

the amount you get scattered off is, you know, you need – well tens of megawatts of 

light, so that was – in that moment – at that time you can only get a couple of 

megawatts, so we found ourselves, well go back slightly, they – that they formed this 

team with David Evans, Alan deSilva and myself and we were given two scientific 

assistants, strangely not a technician in those days [laughs], they were these young 

chaps, so two – two assistants. 

 

Who were they? 

 

There was a Frank Page and John Ford … and John Ford went on to become in charge 

of developing the whole new telephone exchange for Hong Kong, he’s one of these 

students we put – he went to study, went to Bath University and then ended up doing 

very well for himself. 

 

The original Tom Hughes paper, how that sort of – was it a theoretical paper or was 

there more of a practical – 

 

Mixed, it was the theory wasn’t very deep and in fact I think [laughs] a lot of people 

had been faffing around with it.  Actually what is – the people – I think he’d been led 

into it because the atmospheric people, you know, the radio people knew about waves 

scattering off round the ionosphere and various layers, so he – he realised that if you 

can scatter off, you know, the space you could actually do the same thing in plasmas.  

So I think he’d only been studying plasmas academically so he – he worked on – he 

wasn’t interested in fusion point of view, I think he just was given basic lectures I 

presume in Essex on plasmas and he had this idea of applying lasers as a diagnostic.  

And Bob Wilson to his credit saw this was going to be a – he was actually a 

spectroscopist [laughs], he thought this would be a way out of the accuracy problem 

which you get with spectroscopy, because we’d been [inaud] for a measurement of 

temperature. 

 

Had the idea been suggested anywhere before or was it new? 

 



Mike Forrest Page 99 
C1379/48 Track 6 

 

���������	�
�������������� � �		����
����
������   

It had very not – not as direct as that, I think it’s – we never found a direct – spelt out, 

I think it was quoted in a few papers but – but we didn’t pick it up till afterwards, no. 

 

Hmm.  You mention you went through this phase of, you know, reading around what 

material there was on lasers and making telephone calls, who did you call? 

 

Well we – I'm very big on using used librarians [laughs] strangely it might still seem 

[ph].  No, we used to have very professional librarians, in fact they still do in Harwell 

and Culham, and so – so it was a case of, you know, not keeping a dog and barking, I 

always used – that’s my philosophy.  And you just ask them to do a search and of 

course in those days they didn’t have Google or anything, you know, anything 

sophisticated, they had to use, you know, traditional methods and often they’d ring 

their friends up in other libraries and – but they were much better at – well they knew 

magazines and journals which we didn’t know about you see.  And that’s – I think 

that’s – I think the library is very important and a very social place and it’s important 

to have proper – proper librarians.  We were always blessed with very – I think … 

most of the ones in Harwell had science degrees anyway, the librarians, and then 

qualified afterwards as librarians, but they were very high grade people.  And also 

they knew about patents and things as well. 

 

[21:45] 

 

The authority was very keen on us taking patents on ideas [laughs]. 

 

When did you start patenting things? 

 

It’s when we started work on lasers because then obviously [laughs] it was – the 

authority philosophy was not to make money out of it but to protect yourselves so that 

what they didn’t want was somebody to take your idea, patent it and we’d have to pay 

for it, so – so we had I think they called it a protected patents, which you just say this 

is our idea and we thought of it.  And that’s – and it’s our patent and so we won’t have 

to pay for it.  And I think the first one I had was somewhat a strange one, the first 

lasers we used were ruby lasers and the first ruby rods we used were very inefficient 

because … the rods had to be doped with – grown artificially these ruby rods, and the 
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critical components in the – it’s the chromium in the crystal that actually does the 

lasering action and it’s very hard to get the right percentage in.  And in the early days 

they didn’t have the right percentage, so these rods were very inefficient, unless you 

cool them, so we used to blow liquid nitrogen over them, and trouble is when you had 

a ruby rod sitting in room temperature the end used to mist over, so that would refract 

the light rays coming out and that does affect the diversions, so the laser in fact 

couldn’t even stop it.  So I had this strange idea of putting a very thin metal tube on 

the end of the rod and put a heater core round it so it had a plug of warm air [laughs], 

so a demister in front of the ruby rod which actually worked, you know, like one of 

these simple ideas that worked very well.  But what happened was that suddenly they 

found a way of making efficient ruby rods, so we didn’t have to cool them so that was 

a useless patent them.  But it could have been if it had gone the other way, it could 

have been important. 

 

Was it something you took out on your own initiative or – 

 

Oh no you wasn’t allowed to, it was – I mean if you worked for the authority, 

anything you thought of was – it’s in your contract, belongs to the authority. 

 

I mean was it your idea to take the patent out? 

 

Well anything, you know, we were always taught – we had a special patents officer in 

the library and you’d just go up and say, ‘New idea, what do you think?’ and they’d 

say, ‘Oh no,’ or – they didn’t really want to do it too much because it’s expensive to 

take – it’s not cheap to take patents out, but they thought this one was worthwhile.  

Another one was to get more than one pulse out of a laser [laughs].  Instead of 

switching at different times I had the idea of splitting it optically and putting the 

dividing line down the rod and putting two sets of reflectors each end and that was 

another patent.  But that got superseded when we learnt how to multi pulse rods.  But 

quite a lot of patents you find, you know, solve one problem but they get superseded 

by progress. 

 

[24:55] 
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After your initial research onto lasers, what did you think of the idea for laser light 

scattering? 

 

Well we just – we knew we couldn’t start until we had the laser right so we spent 

about a year, almost two years on developing the laser, we know we needed about 

twenty, between twenty and 100 megawatts of laser power. 

 

Is that a lot? 

 

Well no [both laugh], it was then, I mean this was – again as I said we spent all our 

time right on the edge of technology and the thing was, if you just put the light into a 

laser rod as we did the initially, the light was drool out in a few – in a millisecond, 

you’d pump – you have a flash tube pumping the – exciting the ruby rod up, and the 

pulse is about the same length as the flash tube pulse, which in those days was in the 

order of a millisecond.  So your light drew without a millisecond – millisecond to us 

is a long time, drew the light on that.  But this is a fact called Q switching, where you 

can hold the build up of light and it’s in an optical cavity, if you’ve got a rod in each 

end you had mirrors, and what you do initially is you have 100 per cent mirrors each 

end and the light builds up in the rod and when it reaches its peak, you suddenly open 

on one end you have a shutter, electronic shutter to open it.  And then we spent about 

six months developing this electronic shutter.  There were crude things like rotating 

mirrors and things like this, but we went for this switching technique, one thing 

[laughs] Pockells cell was one and the Kerr cell another,  The Kerr cell was the 

chemical – was a liquid which was quite dangerous, you needed about forty kilovolts 

across nitrobenzene and you flipped this forty kilovolts across it and it acted like a 

switch, but if this cell blew up it was carcinogenic [laughs] and we tried to get around 

that.  And we went for crystals instead, and so called Pockell effect with crystals, 

some crystals, they rotate the polarisation of light if you put a voltage across it, so we 

went for that type of – 

 

Where are all these ideas coming from for different switching techniques? 

 

Well the mirror was external, but the crystal one was done – partly your own idea and 

partly [laughs] – it’s very diffused because these ideas tend to come together, you 
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couldn’t say it was somebody’s definite idea, but the mirror was a – the rotating 

mirror prism was an external one, but that was very crude by the time that came, 

might have been Aldermaston [laughs].  But the crystal, we knew what crystal we 

wanted but at the time we couldn’t get it.  We knew the optical properties of the 

crystal, then we heard that the people in Malvern were developing crystals for entry 

purposes, and we contacted somebody there and they found out they did have these – 

right crystals, but they were classified, so we went and told our director and he had a 

word with their director [both laugh] and a week later we were in our director’s car 

going to Malvern so the – and we were introduced to these, well top blokes there, they 

were very interested in our scattering because Malvern knew about – because radar, 

they knew about scattering and so they were fascinated by us doing – so they’d – they 

said they’d help us all they could and they took us to this wooden shack with a young 

chap who was working on these various crystals and he was like one of the old type 

alchemists [laughs].  Anyway, he did have a crystal that would do for us and – but the 

problem was we couldn’t take them out for some reason or other, he said, ‘I’ll work 

out a way of getting them onto you,’ anyway as we went to go he gave me a little 

brown envelope and he said, ‘Oh here’s a reject that doesn’t do anything,’ he said, 

‘put that in your pocket anyway,’ so we got back and was very smoky looking crystal 

[laughs] which looked terrible, but it did work to a fashion.  Then gradually we found 

we could get military ones from the States and managed to use military contacts to get 

these crystals in.  But it just shows by interacting with people you can push – if you’re 

insular you wouldn’t make progress at all. 

 

[29:27] 

 

I think it might be good at this point if you just briefly explain the level that laser 

development generally was at, how a ruby laser functioned, it’s – I’m aware there are 

different types, what’s distinctive about the ruby laser, how does it work? 

 

Well all you really want is an atom that if you pump it up with light, then you can 

build up a big pile of electrons at an energy level then initially in an atom the 

electrons that we call ground level, at low level, but if you shine light on them you can 

excite them to a high level.  And some crystals will – they can pile up at the next level 

up, a lot of crystal would just drool away.  But it just happens that chromium is one of 
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these atoms that if you excite it it’ll – you get a pile up on a level, it’s more than one 

level but – then when the electrons drop back off then it’ll light and that’s the laser 

action.  So then as these come off as a – if you like a travelling wave, but you – but 

the thing is, on a laser, that they all – they don’t come off in random fashion, they 

come out coherently, that means each wave is synchronous to the next one.  So each 

peak of a wave is sitting on top of the next wave, so you – you’ve got coherent light 

and that’s the definition of laser really, over an ordinary light source, but – but the 

waves are all synchronised with each other. 

 

Hmm.  Where do you go about actually getting a laser? 

 

Well we actually built [laughs] – we literally bought a – bought a ruby rod, bought a 

flash tube, we bought a capacitor [laughs], we did everything, we built it with our own 

bare hands and that, because nobody else – you couldn’t buy one so – not for a few 

years and then after about three or four years people jumped on the bandwagon and 

started to make them rather badly.  In fact the years we had to build around it until the 

– in fact the Americans were the first to get it right, a firm called Korad.  They’re the 

first ones to have a proper – a reliable commercial laser. 

[Interviewee correction: a commercial laser was purchased from a firm in the US that 

traded under the name of Trion which the team adapted to their own needs] 

 

Working to plans or was this making it up as you go along? 

 

Literally just sketches and, you know, lash – there were lash ups literally.  In fact I’ve 

got a photograph in [laughs] – it is actually a lash up and … but it’s quite – there’s 

quite a lot of technical problems because these flash tubes work at high voltages, 

kilovolts, and you have to cool the rod as well, that’s just – we actually cooled with 

distilled water running around, so you’ve got a problem with having high voltages in 

water and so the engineering is quite a problem.  And also you have to trigger these 

flash – you’ve got to trigger the flash tubes, you’ve got to trigger the – this optical 

switch, the electronics is quite sophisticated.  So that took I mean three – three of us a 

lot of work to do and those other chaps were good, you know. 

 

[32:30] 
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Can you describe what each of them was like to me? 

 

[Laughs] Well David Evans, he was the – he’s actually Canadian but did his PhD in 

Bristol under, I forget – anyway the Nobel cosmic ray chap I forget his name now, he 

was very – he was a very clever chap but he was a culture beaver, this David Evans.  

He was very keen on Shakespeare and he and his wife, their annual holiday they used 

to go to Stratford for a fortnight and one day they managed to three Shakespearian 

plays in a day and his wife used to – she was a primary school teacher and she used to 

convert Shakespearian plays into a format that primary school children could – that do 

them, so quite a guy.  And he was extremely well – most well read, best – I don’t 

know, think I’ve ever – best well read, doesn’t sound very grammatical but anyway, 

chap I know.  He – he was every topic he knew something about.  And he was – in 

physics – physics wise he was very good on analysis, he was very good analysing data 

and that.  Also he had very broad – he seemed to know a lot of physics [laughs], I 

mean wasn’t just – he was actually cosmic ray but he knew a lot about everything on 

there.  And he had quite a mathematical approach to stuff as well.  He had a – at the 

same time he had a very good physical feel as well so he was more or less a perfect 

physicist in a way, and cultured as well into the bargain.  One – also he could write 

beautiful English.  If you wrote anything he’d – he’d usually come back and put a few 

marks and comments on it [laughs].  While Alan deSilva, he was quite a sophisticated 

American, very intellectual guy, very very practical, and he had – he looked very – 

well academic looking chap, glasses, and we had our first Christmas party that they 

came along to and he did a fantastic Charleston, everybody dropped their glasses of 

drink [laughs] because he’s the last chap you can imagine doing that.  And it turned 

out his – I think it was his mother or his mother-in-law was the champion chutney 

maker for California, he carried some strange baggage this chap.  But against all that 

he was a very good physicist, you know. 

 

How did the three of you get on? 

 

Very well, it’s – well socially and … well I say that socially, I think David Evans, 

Canadian, he wasn’t that sociable, like they didn’t like to go to dances and parties, 

while Alan deSilva was more sociable.  I mean they were perfectly friendly, Dave and 
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Flo Evans, but they weren’t social animals, they were more cultured, super cultured 

animals [laughs].  But you just wouldn’t believe it, I mean even I have to pinch 

myself to remember what he was like because he’s died [ph]. 

 

And you mentioned the other two people being the – 

 

We had these young scientific assistants  

 

[Closed between 35:42 – 38:48 until May 2032]  

 

John Ford, he was much – he’s the one at much – he’s the one that ended up in charge 

of the – doing a telephone exchange for Hong Kong as chief project engineer so he 

did very well.  And he was the quieter of the two 

 

[Closed between 39:00 – 39:04 until May 2032] 

 

So where are you all working? 

 

This is in Culham, we had our own suite of labs there, right on the ground floor, very 

extensive labs. 

 

Where – 

 

And then – well once we developed the laser then we had to start doing thing [laughs] 

– what we set out to do to actually do scattering, so we had to build our own plasma 

source.  I mean this is all literally, everything we did, we did all sorts and this was just 

what we called a straight pinch, it was just like a glass – a glass cylinder with 

electrodes at each end and we put 30,000 volts across this from a capacitor bank 

which is – we had a capacitor bank across it, across the corridor in other rooms, we 

had to run cables under the basement up to us which caused a bit of a fracas, but we 

had such priority to let us do this and – 

 

[40:00] 
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We did call an engineer – an electrical engineer in to do this for us rather [laughs] 

than do this ourselves.  But we built the actual plasma device ourselves.  And what we 

had to do is we had to know the parameters roughly in what plasma we needed for this 

experiment, because the basic idea was if we scattered – if we looked at the light back 

scattering, we would get the electron temperature, but if we went to forward 

scattering, the clever thing about this was we could get the ion temperature, this – if 

you … you’re always scattering off electron – what happens depends on the scale 

length you’re looking at.  If you’re looking at a very small scale length you’re looking 

at the individual electron scattering, but if you go to a longer length which is called a 

Debye length, then you – the ion and the electron are tied together, and though you’re 

scattering off the electron, it’s reflecting the movement of the ions so it’s odd 

[laughs].  It is a very sophisticated bit of physics but it’s what we call scale length 

scattering.  So just by swinging the angle round we could go from scattering off single 

electrons to scattering off – still electron, but it’s tied to an ion.  So in one case when 

the electrons scattering you’ve got a very broad spectrum, but when – when you’re 

going off the ion features, now because the ions you can’t – they can’t move that 

much because you move them much slower. 

 

Basic Physics 101 question, why do I need to know these things? 

 

Because we had to know what [laughs] – we know they need – got to have twenty to 

100 million degrees plasma and if you can’t measure the temperatures, I mean that’s 

where you start so – so this is really the starting point of plasma physics, the basic 

building block which we didn’t have before so … 

 

Hmm. 

 

So this was a real – I mean this is actually, I mean in retrospect it’s the most important 

experiment of my life  [laughs], this is in fact 1964, way before the Russian thing, but 

if I had to pick one thing that’d be it, you know.  And that went straight into a Nature 

paper that one so. 

 

Was it secret? 
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No no, last thing [laughs] – you wanted to sound the trumpets [laughs].  And then 

after that Alan deSilva, the American, he went back to the States to work – a proper 

prof, he was associate prof when he came to us and he went back there as a full prof  

to Maryland.  So David Evans and I went – then we wanted to actually expand this 

technique to measure other parameters in plasmas.  And everybody else in the world 

jumped on the bandwagon and started using this as a technique. 

 

[43:00] 

 

But what I didn’t mention on the way, we had the laser on the plasma and the problem 

was stray light, because you only had a very small fraction of the light scattered, if 

your main beam hit anything at all that would swamp your actual scatter signal.  So 

we spend months and months just developing baffles and – oh add dump for the laser 

– you have to dump the main beam, laser beam as well.  After it’s passed through the 

plasma you’ve got all that energy to get rid of so it doesn’t come back and swamp, so 

we used to have all these ingenious ideas for absorbing laser light and that.  It was 

very tricky [laughs], even to this day it’s a problem so – 

 

How are you actually measuring the scattered lasers? 

 

Well in those days it was photoelectric, photo-multipliers – but we could manage to 

get – again it was type of military connotations, we used to get them from RCA, from 

the military division, but we could only do this because we had connections through 

Aldermaston.  And also the same thing, this Q switch we called on the laser, this fast 

switch, we depended on very fast electronics and we used a thing called a Krytron 

which is a special little fast switching tube, but that was developed for nuclear 

weapons in the States so we managed to get those because we had – we used our, you 

know, weapons connections in Aldermaston so – 

 

[44:35] 

 

But the big – other – the laser – the problem was a) to get the laser and then b) to get 

rid of this straight light, they were the main technical problems on the scattering.  And 

there were some more sophisticated problems on getting the – I mentioned the 
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forward scattering gives you the ion temperature, that’s a very narrow scattered light, 

so your laser lens has got to be narrow, so also we had to narrow down – [laughs] the 

laser naturally isn’t a single line, so we had to put devices in the optical cavity to 

narrow that down, so there was a lot of real serious physics on that. 

 

[45:15] 

 

You talked about this group of five of you working together on this thing and just sort 

of trying to see this in my mind, can you explain to m,e firstly where are you in the 

process of this, you’ve mentioned this lab in Culham? 

 

Yes. 

 

What’s Culham? 

 

Well Culham was built because they’d started their fusion work in Harwell and it was 

on hangar seven and they decided after – after Culham that there’d be a device to 

follow ZETA and that it couldn’t be done at Harwell and that it should be done at a 

new site.  So that was either going to be Winfrith or a little old air force station at a 

place called Culham which is about three miles from Oxford.  And the top people at – 

from Harwell refused to go to Winfrith in Dorset so it was built at Culham, custom 

built lab.  And was built – more or less like a university, was built with like a 

university quad system, because all our top people fancied themselves as academics I 

think.  We … yes, our top people, I think all fancied themselves as academics so the 

place was modelled on a university system with quadrangles and the common rooms 

which became tearooms in our case with – with a dedicated lady in each tea room 

which, you know, sort of knew what we – you know, whether you liked two sugars in 

your tea or whatever, you know.  So that by very much of a – it was university 

atmosphere then more than Harwell, Harwell was like a well military site, old 

fashioned place, but Culham was done as more of an academic, much more open and 

we – and also they took on a lot of research fellows, they used to pick off the best 

PhDs and take these honours research fellows for three year appointments.  And also 

we linked a lot more in with the universities because the work was now not classified 
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at all so we used to have a – always have PhD students, so you found yourselves 

ended up as examiners or supervisors for these PhD students and – 

 

[47:30] 

 

I was wondering, you mentioned there were five of you developing this, what – what 

do each of you contribute? 

 

[Laughs] I think of the three – I mean there are three lead ones anyway, I mean we 

were top of the creative ones, I’m not being snobby, but the bottom-line.  I think it’s 

pretty mutual, I mean it was just a blend of skills, it was throwing ideas to each other 

and I could have an idea what – what the interesting thing is nobody was frightened to 

say anything, you could come up with the maddest ideas and that might not work 

they’d say, ‘Ah no, but – that won’t work but you could do this,’ that was – that was – 

we tend to use this technique a lot, throwing ideas in the melting pot and the two 

having a go at it.  Either – if it didn’t work – quite often we got something out of it 

because there was a spin-off, that’s the way we tended to work and even the most 

outlandish ideas we’d consider.  And this seems to be quite a powerful technique.  

Again you’ve got – haven’t got to be frightened of being criticised or – I think the one 

thing about having aggressive management which we had in Culham, people like Bas 

Pease and the director used to come through and question you about things.  And 

really vigorous questioning, I mean and, you know, because quite often new areas of 

physics you didn’t know and he could take you apart on that.  Because the – the 

chairman of the authority, a chap called Walter Marshall, he was a neutron scattering 

man and he used to come to see – after – after Alan deSilva had gone back to the 

States, he used to come and see David Evans and myself and he’d say, ‘You see these 

features, when you scatter neutrons why haven’t you seen them when photon 

scattering?’ and he’d [laughs] have us on a rack physics wise, he was a theoretician 

this chap and so – so we were all subjected to this continuous bombardment of 

academic challenge really, you know.  And Bas Pease who was the Culham director, 

he – his favourite time was to come round at six o’clock at night and when most 

people had gone home, if you were still working he’d  - he’d tear into you and say – 

ask questions about the plasma you’re looking at, ‘Have you seen this, have you seen 

that?’ and this.  Very aggressive all the time but very professional, you know, so 
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really stretching, I think that’s the idea is to make you really think and … some people 

couldn’t hack this [laughs] type of approach but … 

 

[50:10] 

 

But you didn’t have to be a sensitive soul, I think that was the …  

 

Are you all working together in the same office or – 

 

No, separate offices and our offices the lab – opposite the lab, was in the main 

building in Culham, so as I say we were very well endowed [laughs] with everything 

and superb library there and that.  Workshop facilities, oh and that’s – I should 

mention that, a special workshop so if you wanted anything specially made that an 

ordinary manufacturer couldn’t make they’d – they’d make it for you.  Like I say very 

high tolerances or special – say you had two metals you couldn’t join together, they 

could develop vacuum brazing techniques or whatever.  We had all these extra skills 

and thing they had – we used to use quite a lot of glass in those days and they had 

glass blowers, a team of three glass blowers in this very skilled – they used to work 

for other people as well.  And later on these people took up doing optical coatings for 

us and stuff like this, we had all these special back up – terrific depth of technical 

expertise.  And don’t forget we could call on the whole authority and the weapons 

people or – well mainly the weapons people, didn’t have much time with the 

industrial people up north. 

 

What sort of links did you have with the weapons people? 

 

Well as I said this is because of the [laughs] … the people with me had come from 

Aldermaston.  In fact when we got to Culham there was quite a – I mean that’s – 

that’s when these two divisions were formed, that’s when they combined these two 

lots of people, so quite often I’d – I’d be talking to somebody who’d come from 

Aldermaston and they’d say, ‘Oh so and so back in Aldermaston has done this and 

that,’ anyway my main contact was a chap called Bill Waller, he was the engineer that 

actually built stuff, testing the bombs and he developed these high speed cameras and 

rotating mirrors and in fact this is partly [laughs] – some of these rotating mirrors we 
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used for – tried to use for lasers.  And also when we mentioned we wanted a – a 

shutter for the front of the laser, we found they had these explosive shutters, glass – 

they actually had a glass window with an explosive charge at the – on the end and 

you’d fire this and it would make the glass go opaque, so you could use that to stop – 

stop light but open it, so.  But our director wasn’t very keen on us having [laughs] 

explosive shutters in our [both laugh].  But this just shows the type of, you know, the 

– well … but the beauty was, if we want anything done very quickly and to the 

highest position we could get Bill Waller’s, because they were used to doing stuff for 

weapons for tests very quickly and he had a very quick team of engineers.  But he 

could do all this precision stuff, a lot of it was linked to optics anyway, because 

obviously cameras for bomb tests and that. 

 

Out of the three people you’ve mentioned who’s technically in charge of this 

[laughs]? 

 

Well that was blurred, I think – I think normally it was David Evans, I think it was 

meant to be, I don’t know how – but – and then there couldn’t really be because they 

were – they were research fellows.  So technically I was kind of [laughs] management 

wise but I was kind of junior to them, they were brought in above me because they 

were, well a bit older and more experienced at that time I think.  So I ended up kind of 

having to do the management stuff, well being under Dave.  In fact many years later it 

turned out that we had role reversal, I came over – over him because he wouldn’t take 

management responsibilities, so that I bec – so [inaud] I became my boss’s boss and 

even to the extent of having to write his annual [inaud] report [laughs].  Which was a 

bit of a joke [both laugh]. 

 

Were you still an experimental officer or had you been promoted by this point? 

 

Oh yes, I was up, yes.  I’d gone to the scientific stream then, so … 

 

[54:25] 

 

How did you make the transition between the two? 
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Well you just get put up each year you’re considered and then you go to a board, 

which is horrendous.  You have to go to King Charles the II Street in London where 

you face a board of much more senior – recruitment board and only one will be from 

– from the fusion side, the other three people would be from – well in those days 

would be Aldermaston and other labs.  And that was really rough.  In fact I should 

mention Alan Gibson because I think the first promotion board he was my boss and he 

called me in and he said, ‘You’re up for promotion,’ but he said, ‘the hardest part is 

the board,’ and he said, ‘I’ll train you up for the board,’ he says, ‘you’ve got to treat it 

like a military exercise,’ and then every day for a month I had to go in and he’d say, 

‘What’s – make a three minute spiel about what you’ve been doing,’ and each day 

he’d pull me apart, put me together again [laughs], so he trained me up for most 

promotion boards.  So when I went up for boards I had this – and it was nerve-racking 

but I had this bit of confidence because I knew I – I could defend whatever I said.  But 

he say – but you mustn’t say a single word you can’t defend which is quite … you 

know mention – say you mention some effect, you know, Brillouin scattering you say 

or something, they’ll leap on that and say, ‘Tell us what Brillouin scattering is,’ and if 

you haven’t – so it was very useful advice.  So every single word you say in four 

minutes [laughs] you’ve got to be able to defend.  And as well because you work 

through mainly your weak points, so he’d type of hone you on those and that.  The 

trouble is you didn’t know who you were going to get, so it could be a – a chemist or 

a metallurgist or – only one from your – although you’re – the chap from your 

speciality is supposed to do most of the questioning, the other people are supposed to 

chip in as well and quite often they – well they pick up things you’ve said and they – 

and because they’re very high level chaps they can really, you know, take you apart 

there.  But most – they used to say most people failed at board just from sheer nerves 

and that was – which I can believe [laughs] that.  But I had a friend, he never passed 

his boards because he just couldn’t explain things succinctly enough, he just – you 

know, went – made too long – as they used to say – I won’t say his name, but they 

used to say, ‘If you asked him the time he’d tell you how his watch worked,’ which is 

… so it was another world these promotion boards and – 

 

Did you do okay in them? 
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Yes [both laugh], I never failed one luckily.  But you literally didn’t know when you 

came out if you had it, I mean this … you’d feel pretty drained.  I think this is a fairly 

standard scientific civil service – I think that’s what they do. 

 

[57:30] 

 

It’s very democratic in a way, if – if not a bit harsh, yes. 

 

Do you think being a scientific civil servant carried any particular connotations? 

 

… No, I don’t think so, I know we got paid less than scientists outside [laughs] 

because our pay was always compared with people outside so we always lagged 

behind by a fair percentage, yes.  Because I noticed when I met people equivalent to 

me in industry, they seemed to be much better off than we were.  A big amount by the 

houses they were building and cars.  The only thing we used to have was the, you 

know, protected infla – inflation proofed pension and things like that.  But 

professionally I don’t think it was any different to – we weren’t superior or inferior to 

scientists outside in other labs. 

 

Did you ever think about jumping out and doing something different? 

 

Yes, I was … a friend of mine went to the Isle of Wight to work for Plessey on radar 

and this is the time we were doing laser work and they were interest – their technical 

director was interested in developing lasers to – for when it was foggy, for when 

there’s fog around for landing devices or something and they wanted to head hunt 

somebody so they headhunted me for this, I went to the Isle of Wight to see the 

Plessey people, and – but luckily this friend of mine who worked there, his wife was 

the secretary there and she said – I was offered the job but they said, ‘What they do, 

they just extract what they want from you and then you don’t get any further, they’d 

offer you probably perhaps 10,000, 20,000 a year more than you get now and once 

they’ve – they’ve finished with you, that’s it, they were these type of employers,’ in 

those days I mean.  So I said – when they offered the job I said, ‘Thank you but 

[laughs] no thank you.’  And the other time was in … when we did this – I forgot to 

mention this very famous Professor Bradley from Imperial, he was an optical 
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consultant during all this laser work and he helped us when we had to narrow the laser 

line down, so he was an expert on – well if you like interferometry in a way because 

we used these Fabry–Pérot plates.  And then he went as a professor – well in Queens 

University, Belfast, so he asked David Evans – both David Evans and I to join him in 

the University of Queens and we both took – I think we both [laughs] took one look at 

Belfast and said, ‘No thank you,’ nothing to do with the job, it would have been – 

because he was going to start a very big laser and optical group in Queens and we 

were to be the king, you know, linchpins of this, to actually make it work but we felt – 

we both came away almost in tears from Belfast, this is before the troubles had 

started, it was just the general atmosphere. 

 

What was wrong with it? 

 

Just – oh just depressing industrial kind of – something funny about the place, we 

both had the same feeling [laughs], we both got on the plane, we looked at each other 

and said [ph], “we couldn’t go there.”  But it was a superb, you know, facilities and 

everything, nice people, but just the place, just couldn’t have lived there. 

 

[1:00:50] 

 

What does this laser actually look like? 

 

What the laser [laughs] – if you could just imagine – most lasers are the same, it’s just 

a rod – in ruby case it’s a red – like a red rod, typically from – anything from four to 

ten inches long, anything from a centimetre to an inch wide and surrounded by – well 

in those days a helical flash tube, these days they use linear flash tubes, but with 

elliptical cavities reflecting light onto the elliptical mirrors, reflect all the light onto 

the rod, and that’s all enclosed in cooling water.  And then outside the cavity you can 

see there’s an optical switch one end which you can’t really tell is an optical switch 

[laughs], it’s just a block with this crystal in and the other end would be 100 per cent 

mirror.  And then after that you have – that’s the oscillator, that generates a small 

pulse, then it goes through another rod and that amplifies it and you might have a 

succession of these.  But in – on the first experiment we just had one laser, but on our 

current experiment in Culham they’ve got eight yag lasers, which is another laser 
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again and one ruby all on one experiment, so you’ve got eight beams going through to 

get spatial measurements and in time.  So I think they get 56,000 data points each – 

each plasma shot from these lasers, you know, in time and space.  And they can 

analyse this in real time so – because the data system, it helps them.  So this is a – 

well we did it shot by shot with one laser, one spacer in a plasma [giving one space in 

the plasma], back in ‘64. 

 

[1:02:35] 

 

Do you know how your work was seen elsewhere in Culham? 

 

Oh yes I mean when you went to the conferences initially on this it was, you know 

[laughs], best thing since sliced bread and it was definitely a world beater. 

 

Which conferences did you go to? 

 

Well the – the main one we went to was diagnostic – there’s a specialist topical 

conference on high temperature plasmas which is diagnostics of that.  That was one – 

that’s one we wanted to go to because that’s where your fellow diagnostic people 

were, but of course this is big – we got invited to the big machine conferences which 

we didn’t normally get to, you know, because normally it’s the – the top theoreticians 

and managers for the – the big machines that go to those.  And ones who do the 

overall progress of the machine and we only got – in this case we actually got to go to 

the big conferences as well.  Although I still preferred the specialist one because that 

was your type of person that – all the other delegates, they were fellow diagnostic 

people so they really appreciated what you’d done. 

 

Did you make – make any interesting contacts? 

 

Oh yes we still [inaud] [laughs], we still know these people.  Especially the 

Americans, I think we had very close contacts, historically was always close links so.  

Not so much the French, they tend to be a bit more insular, you know, nothing wrong 

personally, but they just – it wasn’t until JET was built that we had any contact with 

the French really. 
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Hmm.  Why more contact with the Americans? 

 

Well because they were, you know, building similar machines and again partly that 

was [laughs] – there was a tenuous weapons connections because there was Los 

Alamos and there were people in common flitting between the two which we knew 

and so there were these – these – that happened accidentally these connections and of 

course the elite lab in the States in Princeton, and that was – I think the contact there 

was not so much us but the senior theoreticians and that had good bonds with them.  

So if ever we went there we got treated very well because we [laughs] – we were 

friends of these top people. 

 

[01:05:00] 

 

And you’ve actually got this – having never built a laser, you know, is there a day you 

just switch it on and it works or is there a more gradual process of building. 

 

It’s gradual [laughs]. 

 

Could you talk me through what the process of actually building something like this 

is? 

 

Right, you have to – first of all you have to get each individual component.  I 

mentioned the big problem is to get – the first stage was to get the right ruby rod, the 

right doping and that we know would work.  And then we’d have to get a flash tube 

with enough power to excite it which was to us – the only flash tubes we had were ex 

photographic ones, which were about 100 times less powerful than we needed so we 

had to get special flash tubes made.  And then you had to make – find a flash tube that 

would work underwater [laughs] so you can see that technical problems as you went 

along.  And you had to put all this – seal all this up, that’s before you get to the optics 

and then we had to work out the switching which I’ve already mentioned, the optical 

switching.  And also you had to have mirrors that would stand up to these powers.  If 

you just had an ordinary domestic mirror it would just get blown off because what 

people don’t realise is that if you shine light on a mirror, some gets absorbed because 
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they’re not perfect reflectors, so if you absorb some – a lot of laser light they just 

explode so your coating gets blown up.  So then we had to go into dielectric coatings 

which are these multilayer coatings which another branch of physics again, so then we 

– then we linked in Professor Heavens at York University who was a world expert on 

coatings [laughs].  So it just – you can see all the build up of all these things.  And 

then as I mentioned Dan Bradley, we needed to get the laser to go in the single mode 

and so we needed these special reflectors that would only reflect single wave lengths 

back to narrow – only accept single wave lengths.  So Dan Bradley was our adviser on 

that from Imperial College.  So all these – all these things just to get the laser 

working.  And then you need the – the high voltage bank for the – to drive the flash 

tube which was our own electrical engineers.  We could do it but it was a bit – we had 

people in-house so we didn’t have to do that.  And that had to be switched as well so 

they – and these people didn’t quite know that area so they had to do – deal with some 

switch development for that and this is just to get this laser working, so that was a 

major thing.  That’s before we started doing the scattering which was the whole 

purpose [both laugh] – 

 

When does it work? 

 

It didn’t work, the first few times you get either waters squirting everywhere or bangs, 

in fact the biggest trouble is electrical, we were getting flashovers and trying to mix 

20 or 30,000 volts and water.  And the secret was to get water pure enough and that – 

and most of these created seals and things like this which we had developed.  And all 

these were developed in real time and as I say this is – these things all come together.  

But I think the … that took a long time, but I think the biggest technical challenge was 

actually the stray light on – when we fired the laser through the system, that the stray 

light didn’t swamp your scattered light because you were so – that was the biggest 

technical problem.  And it still is when you – that come up on the MAST system.  I 

went back in retirement to do the stray light system [laughs] for them, so it’s – but it 

sounds rather crazy but that’s – it doesn’t sound high physics but it’s quite tricky to 

do. 

 

How do you get over the problem? 
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Well it’s we use baffles, light baffles, you have to put – first of all you’ve got to clean 

the laser beam up, because when a light comes into a laser it isn’t a – a nice clear 

defined beam, it tends to have nodes outside it so you have to pick these off and you – 

and well before that you have to actually really measure what your laser beam looks 

like, so that’s quite a problem.  So you have to identify the shape of the laser and then 

tailor sets of light absorbing baffles to clean up the beam, and then when it’s got – got 

a path through the plasma you’ve got to have a – a dump, some mechanism to dump 

the laser.  So we tend to use this special blue glass or graphite, that we call the 

Brewster Angle, it’s a magic angle that if light hits it it’s most likely to be absorbed 

so.  And then that’s reflected down to – well in those days we had what you called a 

Rayleigh horn, that was just a – if you like a hollow cow’s horn and the light goes into 

it and beats itself to death as it [laughs] and it gets absorbed.  So that was another – 

way – our glass blowers made this, ‘We said we want something like a …’ 

 

[End of Track 6]
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Track 7 

 

We were talking about glass blowers and this collection horn. 

 

Oh yes … yes, we needed this horn to collect the light, we reflected this – several 

jewels of laser light which we had to get rid of and we had this idea of putting it into 

like a cow’s horn, if you can imagine a curved cow’s horn, hollow, and we didn’t 

want a straight cone because the light would just come straight back up, so we thought 

if it was curved away like a cow’s horn and hollow this would do the job.  So we 

asked our glass blowers to make one of these.  I think after twenty-four goes they 

made this, it had to be that shape and also the – the wide end had to actually be 

vacuum sealed into our plasma set up so it was quite a difficult job.  So had to make 

this horn without distorting the glass and matched into our optical – our vacuum 

system.  So they made this and went through various combinations of putting black 

paint on the outside and coating all of the inside and in the end we found this was 

actually – if we found a coating we could put on the inside that did the trick, it was 

effectively carbon black on it, they called it, some medieval concoction [both laugh] 

and this did the trick.  But these are the type of things we had to do just to … 

 

Once you’d got it, you know, is there, you know, a day when it works for the first 

time? 

 

The laser or the whole experiment [laughs]? 

 

Well both for that matter. 

 

The laser yes, there was definitely a first time for that, but the – the plasma and the 

scattering was a much more subtle thing, because we had to get the plasma optimised 

so we knew it was the right type of plasma, so that took quite a lot of work.  And then 

we had to synchronise the laser with the plasma because they both, you know, the 

plasma only last a fairly short time and the laser even shorter so we had to 

synchronise those electronically.  And also we had these problems of electrical noise 

that when we [needed] several kilovolts for our plasma, that was getting pick up and 

the laser was picking up voltage signals as well.  So we had to put all our electronic 
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detectors and oscilloscopes into a screened room so it stopped this noise, so we’d all 

these extra laser problems.  So we gradually had to integrate the laser, we got the 

plasma working, the laser working, and we had to bring them all together, first of all 

physically and then with time, and then we had to find the right time in the plasma to 

look at because the plasma parameters changed with time, so we had to find the 

correct time to hit the plasma with the laser.  And then eventually it all came together 

and bingo we had, you know, signals in a – a broadened signal.  And the main thing 

was to get – before that we had to have just the – the central laser shot and no light 

outside that, but once we’d got rid of the stray light – what happened initially, when 

you have stray light it comes in all the channels, which you don’t want, and what you 

don’t want is light in the broadened channels, that’s outside the laser line.  So once we 

started getting laser light in the outer channels we knew we’d got proper scattered 

signals then and … so we’d, you know – 

 

Channels? 

 

Sorry? 

 

What are the channels in this context? 

 

Well spectral channels, looking so many angstroms or nanometres each side of the 

central line. 

 

So what do you do once it’s working [laughs]? 

 

Just get more and more [laughs] results.  People say, ‘Well have you looked at this, 

have you measured that?’ and people are never satisfied.  But I must admit we were 

pretty quick into writing a paper on that [laughs], we didn’t bother with too many 

results, it was so big when you did that, just had enough under our belts so – 

 

What sort of a reception did you get? 

 

Well I think very – very enthusiastic, the director and everything, yes, so … 
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[04:40] 

 

You know, sort of from outside the nuclear physics world, how important is the 

development of this technique? 

 

Outside of the – probably – 

 

Sorry, my perspective as an outsider, you know, not knowing how the field works, I’m 

wondering how important is it within the field? 

 

Well it’s just, it’s a simple question, if you’ve got a fusion reactor, it’s got – needs 

100 million degrees to work, how would you measure that?  Unless you can measure 

it you can’t have a fusion reactor, so that’s – so you need this technique to – there’s no 

other method that’ll do it, not directly anyway, that people will believe, that’s the 

[laughs] – that’s the beauty about this technique, it’s the first – it’s one of the few – in 

fact there aren’t that many absolute measurements in physics [laughs]. 

 

Do you get much publicity? 

 

In the scientific [press] – like New Scientist and things like that, obviously published 

in Nature, that gets around the world and …  

 

Any articles you remember in particular? 

 

Not so much for that, because I think that was more or less treated as a pure – you 

know, there’s no – I think you only get publicity if there’s political connotations, like 

the Russian thing we did obviously picked up.  The press aren’t interested in pure 

scientific things usually [laughs]. 

 

So once you’ve got laser scattering tool that works. 

 

[06:10] 

 

Do you start trying it on other things, do you use it on ZETA for instance? 
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Well ZETA had gone by those times you see, by then, we were onto new generation 

machines. 

 

I meant to ask actually, you mentioned that ZETA didn’t work, do you remember when 

the news came out? 

 

That it didn’t work?  It was type of gradual [laughs], I mean type of – I think we knew 

pretty soon in – people in – on the inside, but I don’t think the news was – didn’t 

come out for about six months before they really – well what had happened, they 

brought these – I forget the chap’s name in – neutron expert to do the measurements 

again, so that took several months.  So it wasn’t as if they held back on purpose, it 

was till they got the neutrons species identified properly by an expert and gave an 

independent assessment.  So that must have taken, it was almost a year I suppose after 

the announcement before they – they came out and said, ‘Look chaps, they weren’t 

fusion neutrons, they were from some other process.’ 

 

What were the feelings within Harwell about that? 

 

I don’t know, it wasn’t as bad as I … looking back, I’m quite surprised, people 

weren’t that depressed about it.  I think it’s because [laughs] a lot of us – I probably 

thought – I didn’t realise so much about neutrons, I think, you know, which just 

thought, oh a bit naive about that, I think that was the attitude, yes.  But it does 

surprise me in retrospect that we had very good people at the top, we should have 

spotted quicker, I’m still puzzled to this day why people like Cockcroft and that 

didn’t, you know, ask more questions, or why they didn’t insist on somebody in  

doing neutronics at an early stage so that – but I suppose even they suffer from 

naivety sometimes [laughs].  Can’t all be perfect.  But there was never any cover up 

on – no, it was just sheer ignorance really, I mean naivety. 

 

When you were actually working on it yourself, you know, were you expecting it to be 

a success? 
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Yes yes, so – well it wasn’t … really – I mean as – everything – the actual – in fact 

there was – there was a hidden bonus in ZETA that there was a – what they called a 

quiescent and quiet period where it actually managed to get containment like the 

modern Tokamak’s do, so there was a hidden bonus there that they didn’t find out till 

probably a couple of years after this bad news, that there was good news buried.  But 

that was – you know, came out later, so that was a – so [laughs] every cloud has a 

silver lining, that was literally an example of that, and that’s been quite an important 

fact in plasma physics since, they found this quiescent period where the plasma was 

stable. 

 

So if ZETAs – 

 

Which is probably more important than the actual original neutronics, scattering, you 

know. 

 

So if ZETA is not there for you to test, your laser scattering tool on, what do you use it 

with [laughs]? 

 

Well we used – well then before the big machines came along we – we used – actually 

had other devices called Thetatrons which we used and we actually had our own – 

built – they built our own – we built our own – own made one before and then we had 

the professionally built thetatron, by the Aldermaston [laughs] people because they 

used that for weapons stuff and we had some of their plasmas.  So we used that as test 

bed, and also we could go on other machines, we were guests on other plasmas 

[laughs], but were preferred to have our own because we could dictate what we did.  

Because if you go on other people’s plasmas you have to fit in with their programmes, 

and also you occupy space on the machine, time and spatial. 

 

[10:22] 

 

Hmm.  So where does the story develop from there? 

 

Well the next stage was the Russians had declassified their Tok results – Tokamak 

was a – the stage beyond ZETA and they came and gave a talk in Harwell and 
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explained they had these very good results and they had temperatures of ten million 

degrees, which flabbergasted all the fusion establishment, here and Europe, America.  

And that’s led to declassification of ZETA in the early days.  And then the Russians 

claimed these very high temperatures of ten million degrees and the Americans point-

blank wouldn’t believe them and Artsimovitch who was the chief Russian scientist 

was – was a friend of our director’s, he’d been very impressed by our results and we – 

and he invited him and the top layer of Culham people to go to Moscow and discuss 

collaboration with them.  And the off, well, product of that was that they invited us to 

go and measure – confirm their temperature measurements out in Moscow. 

 

Did you go along to this lecture at Harwell yourself? 

 

No no, it was very – it was a very closed type of talk and so I think it was only a top 

probably twenty or thirty people.  But of course there was – the results made, you 

know, it wasn’t kept secret off that, it was just they – well I think it was closed 

because they hadn’t expected these – it was given by Kurchartov who was the head 

chap – the institute is named after him where the Tokamaks are, and he actually gave 

the talk and they haven’t expected – he actually – that was the declassification of the 

Russian stuff you see, the first to be mentioned in the west.  So … 

 

Do you know why they declassified it? 

 

I think because they – it meant they couldn’t progress anymore unless they had 

collaboration I suspect. 

 

[12:30] 

 

Brings me onto a sort of question about Cold War and security, I was wondering how 

much did security actually impact your daily life? 

 

Well until ZETA was declassified do you mean?  It didn’t really effect because you 

just [laughs] – when you walked into hangar seven that was it, you’ve another world, 

that was a classified world, when you walked back out that was it, it didn’t exist [both 

laugh], I think that’s – that was your mindset.  There were two separate worlds … and 
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you – you met other people doing classified stuff and you didn’t ask them and they 

didn’t ask you.  No matter how curious you were you didn’t ask. 

 

Did secrecy come into the laser scattering at all or was that all known? 

 

No, no because it was – it was well after ZETA that we developed that.  I think they 

only – the way it did come in is when we were visiting other places and we saw things 

which [laughs] was obviously secret that you didn’t – you don’t compromise your 

friends by saying what you’ve seen or heard or [both laugh] … 

 

When did you learn about this Russian connection? 

 

What Tokamaks?  Well as soon as they’d given that talk really, they – everybody 

came back all excited, the top people and said, you know, ‘The Russians have got this 

thing called a Tokamak and now we can declassify ZETA and they’re way ahead of 

us it looks,’ [both laugh]. 

 

And when the idea was first floated that you might go to Russia? 

 

Well that was years later, I mean that was ‘68, we’re talking nine – nine years after 

ZETA really, so … 

 

Shall we leave ZETA and the Tokamak’s and the Russians until next week do you 

think? 

 

Yes. 

 

because it sounds like a whole new chapter in itself. 

 

Yes. 

 

[End of Track 7]
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Track 8 

 

Mike, I was wondering today if we could just recap slightly of the start of your trip to 

Russia, when was the idea first floated that you might go out there? 

 

Well it was after the Russians had made very strong claims for their Tokamak, they 

claimed much higher temperatures than the western scientists believed, in fact they 

were very highly sceptical about it.  And Lev Artsimovitch who was the chief Russian 

scientist and he pioneered the Tokamaks, he decided he’d ask the British to 

collaborate on these – confirming their results because – because there was a lot of 

cynical disbelief, if you like, by the Americans.  At the time I thought this – this is 

political because of the Cold War but having spoken to these people since I’ve found 

it was just that results were such variants with their own practical and theoretical 

situations, that they – they thought they were beyond the pale. 

 

Who were the Americans you spoke –  

 

The Americans in particular, but the British were more inclined to believe the 

Russians, particularly our director [laughs] who was very keen on the Russians and 

great respect for their abilities. 

 

What did you think personally as someone working in nuclear physics about the 

claims? 

 

Well I’d – I was slightly dubious because I knew they didn’t have the diagnostics 

because I had good reason to know [laughs] and that’s why we developed Thomson 

scattering and we knew the Russians didn’t have this so we – we always knew there 

was a question mark over the Russian diagnostics.  Though Artsimovitch always 

claimed that every measurement he made he did it using two techniques, I mean and 

he was a very good physicist and so you couldn’t totally disbelieve them, you could 

put a question mark over them which isn’t quite the same thing.  But the Americans 

just blatantly thought they were wrong because they were claiming too much. 
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You mentioned that you spoke to some Americans later about this, got their side of the 

story, just out of interest who were they? 

 

The main player, I spoke to a chap called Gottlieb who was a – an American German, 

one of the very senior guys, and he was quite – he wasn’t anti Russian at all I found 

out and he was a theoretician, but he just thought the theories didn’t add up.  The 

American theoretical work was at variance to the Russian work, so it was – and that – 

so – but he wasn’t surprised when he did – you know, he had an open mind on this, 

but he said, you know, there was – the Americans just really didn’t – had, you know, 

generally didn’t believe the Russian results. 

 

When did you meet him? 

 

I just spoke to him on the telephone [laughs], he’d retired to Germany, I had a job to 

track him down.  In fact I’d asked senior British fusion people, the head of theory, 

Bryan Taylor, and he said, ‘You should speak to Gottlieb because,’ and I rang up 

Princeton and they said, ‘Oh he’s retired to Germany,’ and they gave me his number.  

So I had a two and a half [hour] one sided conversation with him where [laughs] he – 

he told me all these reasons and – but I didn’t take notes of this but the – that was the, 

you know, summary that really they’d gone one step too far on the theory of the – the 

Russians. 

 

Was this a conversation you had back at the time in the ‘60s or more recently? 

 

No, this is recent, this is since I’ve been writing the book because I thought it was 

important to get this right, I didn’t want to – in fact I wanted to pull the politics out of 

the equation really, that’s – make it a scientific reason for us going. 

 

Hmm.  Why do you think it was important to actually pull the politics away from the 

science? 

 

Well it tends to blur, people get emotional, emotive if you like … but I must say very 

rarely I’ve had politics come into science at all. 
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[04:15] 

 

And in fact it’s quite striking the fact we could even [laughs] work with the – the 

Russians at a very dodgy time in politics. 

 

Could you briefly explain to me what a Tokamak actually is? 

 

Well Tokamak is essentially a hollow doughnut, metal doughnut with hydrogen gas in 

it and this forms a secondary of a transformation, so what we do is we induce – we 

induce a very high current into this, effectively a single turn in the secondary of a 

transformer, and this heats up just by initially ohmic heating, this heats up the gas and 

then eventually you hope to – we do need very high temperatures, but by simple 

ohmic heating you don’t get high enough temperatures, but the initial experiments 

were all just done by ohmic heating, so just by inducing high currents inside a, well  a 

single turn secondary in fact, as a gaseous secondary of a transformer if you can 

imagine that. 

 

What is it actually for? 

 

Sorry? 

 

What’s it actually for? 

 

Well the idea eventually is to get a fusion reaction going and to do this you need to 

fuse the – the two pipes of hydrogen together, you need temperatures of – well 

between ten and 100 million degrees and – because initially the trouble measuring 

these temperatures.  And again this is one of the factors that made people doubt the 

Russians because we knew these things – plasma parameters are so hard to measure, 

because it’s very tenuous and you can’t – you can’t – any probes you stick in can tend 

to perturb it, you can look at the edge of the plasma, but you can’t actually look at the 

very hot part.  And if you look spectroscopically, that’s where my ZETA work started, 

this involves very heavy modelling, atomic – sort of atomic physics and very 

sophisticated modelling which makes a lot of assumptions and puts a lot of factors in 
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we just didn’t know.  In fact I think knowing what we know now we’d have been 

[laughs] loss optimistic with our results. 

 

[06:28] 

 

How different was the Russian work on the Tokamak from the ZETA? 

 

Well the big thing they had was they had the – Tokamak has – well ZETA has two – 

two magnetic fields, one is due to the actual current in the plasma, and the other one is 

externally applied via solenoidal fields, and on ZETA the – the biggest field was due 

to the current going through the plasma, well with – in the Russian device was much 

more balanced, in fact almost the same fields from the external field and the cell field 

due to the plasma.  And this was the main difference with Tokamaks.  But also the 

Russians caught on at a very early date that it was important there were no impurities 

in the plasma, so they’d spend very long periods baking the torus, or the doughnut, it 

was stainless steel walls and they bake these at very high temperatures to get rid of the 

impurities before they fired the plasma.  In fact they spend – when we were there they 

spent a whole day – a week just firing shots just to condition the walls, so if you like 

just had hydrogen in the wall instead of, you know, messy impurities. 

 

[07:45] 

 

You mentioned that the director was in favour of this idea of meeting up with the 

Russians, who was the director at this point? 

 

This was Bas Pease and he was descended from the famous Pease who founded the 

Fabian Society, so – so he was from a very kind of left wing – well socialist party, so 

he had a lot of connections, socialist connections with the Russians.  And I think … 

because of his political leanings, he wasn’t a communist by any means, he was a 

democratic [laughs] socialist, but because he was left wing I – I think the Russians felt 

happy talking to him.  And also he was a very cultured man, he seemed to have, you 

know, musically and everything, so he was very much into Russian culture, especially 

on the music side.  So I think the Russians had a lot of respect for him and they felt 

they could speak to him but I don’t think they could do to the – to the Americans 
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because I don’t think the Americans had an equivalent – intellectually they had them 

but not – not a cultural type of person. 

 

You mentioned him once or twice in the interview already, how much of him had you 

actually seen when you were working in Culham up until this point? 

 

Well this is back in Harwell, I knew him from the ZETA days because he was the lead 

- yes, lead physicist really, you know.  And he was a driving force and very dynamic.  

He was basically a neutron – neutron physicist, that was his expertise, but he was very 

keen on diagnostics because he – he recognised that from day one that the world was 

going to progress in fusion work and that’s why he developed advanced diagnostics.  

And all the time I worked with him he gave us a total blank cheque on money, staff, 

whatever we wanted to do we had top priority.  Which I think is about the only project 

[laughs] I could ever say that for. 

 

What was he actually like as a manager to work for? 

 

Very supportive, but he was very – quite hard physics wise, he’d take you to task, 

he’d like – he liked roughing, he liked intellectual roughing people up, particularly my 

colleague David Evans, he used to enjoy a tussle from him.  Because he came in from 

a different background, he was a cosmic ray man and his boss – his professor had 

been a Nobel laureate so – and I think he used to have a go at Dave Evans and try and 

– well find faults in our physics.  But the problem was that in neutrons you – we 

looked at light scattering and we used to see the various phenomena, but he knew a lot 

about neutron scattering where you get different type of phenomena and he was 

always trying to ask us why we hadn’t seen these various phenomena that the neutron 

physicists, so it’s hard to argue on things like that [laughs].  But he definitely enjoyed, 

you know, as I say roughing you up a bit on your physics, and challenging you and … 

but it’s all done very positively, it wasn’t a personal thing.  Though I did notice 

sometimes we had this Professor Bradley working with us on optics, and he took him 

to task on some plasma physics once and he was quite upset [laughs], that wasn’t his 

expertise so – but Bas Pease wasn’t, you know, it was just his normal currency, it 

wasn’t meant to be aggressive or anything like that. 
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[11:26] 

 

When did you first personally hear about the possibility of you might be sent to 

Russia? 

 

Well it was in 1968 when I heard this being mooted, we knew that this – well Nick 

Peacock who I was working – well he wasn’t actually my boss at that time, he told me 

that there’s a team going and he was going as a spectroscopist, he hadn’t done 

scattering [laughs] and there were going to be three other high – high powered people 

going to Russia to speak to Artsimovitch.  And while we were there Bas Pease 

realised there’s only two people back in Culham could actually do it and that was 

Derek Robinson who had done scattering on ZETA and myself, so we – he actually 

spoke to us and he was very keen from day one, Artsimovitch wanted us to work there 

and do Thomson scattering, because he’d seen our Nature paper, Dave Evans and 

myself, and de Silva, so he knew we could do it.  And he’d seen Derek’s paper on 

ZETA which had followed out work, so he knew he could do it.  And I think he also 

knew that the Americans were capable because in the interim the Americans had done 

some Thomson scattering on the stellarator so they had the technology as well, but I 

don’t think politically the Russians could have asked the Americans [laughs].  And 

I’m pretty sure the Americans wouldn’t have gone anyway so politically they couldn’t 

have done it.  Anyway, after this high powered delegation had been to Russia, they 

came back and Bas Pease called Nick and myself in and he said – and I can’t 

remember if Derek Robinson was there, I don’t think he was anyway, and he said, 

‘We’ve got to form a team, who’s it going to be?’ he said, ‘Peacock,’ because Nick 

Peacock was senior to me and – because as I say world class spectroscopist, though he 

didn’t have the scattering experience, they needed a heavyweight physicist to front it.  

And Derek wasn’t senior enough either, Derek was [laughs] even younger than me, so 

Derek – so Nick Peacock was put in charge, and we knew that Derek Robinson was 

going to be out there for a year from the autumn of ‘68 with his wife Marion.  So we 

needed one other person so Nick Peacock had this experimentalist with him, Peter 

Wilcock, who was exceptionally good all-rounder, optics, electrical, electronics and 

engineering design, he was good at everything, dynamic as well and I had this very 

good technician called Harry Jones so that was going to be the team.  And when we – 

equipment and we were to go out to Russia eventually, we’d then join up with Derek 
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and the Russians would lay on one of their younger people to join us and this was 

Volodiya Sannikov who had really just – he didn’t have his full PhD, or kandidat they 

call in Russia, he didn’t have his full PhD so this was going to go towards that I think, 

but – but he was going to be the man that – the catalyst to get it all done and interface 

us with – with the Russians, which was a non-trivial thing [laughs]. 

 

What did you think about the idea of being sent to Russia? 

 

Personally I think it’s – I was more worried about my family because my family was 

quite young, so I think that was – and I knew it was going to be quite – although we 

weren’t going to go there for a year, like Derek Robinson was going to be there for a 

year with his wife, we were only going to be out there for six or eight week stints 

which is still [laughs] – we knew was going to be quite difficult, so I think that was 

my reac – on the personal side that was my reaction, slight nervous as far as the 

family.  But I think I – on the physics point of view I saw it as a chall – you know, 

logistical challenge more than a physics challenge because I didn’t think it was, you 

know, physics wise it wasn’t really much more advanced from our previous scattering 

experiment. 

 

Whereas the logistics was? 

 

Well logistics was they wanted all this – well if you go back to the trip, to the 

planning trip, after the planning trip, we realised they’d wanted all out there within 

four months of us – the visit, so we had to plan and design and manufacture a very 

complex scattering experiment in three or four months. 

 

[16:10] 

 

What was the planning trip? 

 

Well when the high powered delegation got back it was they sussed out that we 

couldn’t just build something in England [laughs] and take it out there, so the 

Russians asked the state committee if two of us could go out and make a planning 

visit to reconnoitre the experiment and environment and report back.  In fact at that 
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stage we could have – if we come back and said, ‘It’s not practical,’ if we’d said – 

found reasons why it’s not practical they’d have stopped it, but.  So we had this very 

formal invitation from the Russians saying, we’re [laughs], ‘State committee’s 

decided, Peter Wilcock and Mike Forrest can come and make a planning visit,’ so.  

And as part of the agreement, ongoing agreement on the main Thomson scattering 

experiment on T3, they saw it as part of the main agreement agreed with the Minister 

of Technology. 

 

So where did you actually go? 

 

Well it was direct to Moscow, that was my first trip to Russia and Peter Wilcock’s, so.  

We were met at the airport by Volodiya Sannikov, the young Russian who was going 

to work with us.  In fact when we arrived it was – well I think it was December the 

9th, so it was deepest Russian winter, cold one as well [laughs], so that hit us quite a 

blast when we got off the plane, and even more so when we got out of the car to go 

into the hotel, so.  I think it was quite a nice hotel right in the middle of Moscow, 

Hotel Budapest we stayed in.  That was a bit of a shock because we walked into the 

dining room and it was full of Russian officers, very – most of them type of general 

grades and full of these very high ranking and nearly all of them had ladies with them, 

a lot of them had very attractive young ladies and a few had fat ladies, so we were 

musing that the ones with fat ladies, those were their wives and the others were their 

[laughs] various assistants and various guises.  And we actually – the restaurant was 

full and this – two Russian officers were on their own in fact at this table, there were 

four Russian generals dripping with gold, red, and they beckoned us across and we sat 

down and as soon as we spoke we could see their faces froze, they realised we were 

English, anyway they made their excuses and – well before that we were getting very 

slow service off the waitress and they signalled this Russian waitress across and told 

her to serve us quickly and then they pointed to a very nice bottle of Georgian wine 

and they said, ‘Please, have that,’ and they went off because they obviously didn’t 

know how to handle this situation.  So that was our first taste of Russian life.  And 

then the first day – in fact I’ve – my colleague, Peter Wilcock and I have diversions 

on this, I think the first day we went out to see the – the Park of Achievements, and 

the second day we went to the lab, but Peter Wilcock [laughs] has a different – he has 

complete reverse, so this is one of these memories things where we remember totally 
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different things, but it doesn’t affect anybody, but it’s just quite interesting how 

looking back you remember different things, different ways and – but it doesn’t affect 

the materials side.  So given my – my version, this chap Dennis Ivanov who was the 

engineer physicist who designed T3, he picked us up at the hotel and took us to the 

Park of Achievements in Moscow, this is where they show off all the latest – they’ve 

– exhibitions of all the latest stuff.  Of course then it was all space, so we – we 

actually saw Gagarin’s space capsule, which was fairly horrific, it was like a 

cannonball with – with leather straps inside, you just couldn’t imagine, you know, 

going inside that, but you could actually touch it, that was quite, you know, in your 

your life that’s one of these things, you know, you tend to remember and I remember 

that.  And I think this is a huge – must have been about 100 acre site, it was middle of 

winter and I think we were about the only tourists there [laughs].  There were these 

troikas going around, these little sledges pulled by three reindeers, a lot of those going 

around with nobody on, anyway Dennis said, ‘Let’s go and eat and we’ll start talking 

about the project.’  So he took us to this restaurant and plied us with vodka, by the 

time the food had come [laughs] we were getting a bit, sloshed I think is the right 

word.  Anyway, then we started technicalities and we ended up drawing – didn’t have 

any drawings in the machine there, so we ended up drawing things on the paper 

tablecloth and in fact I – I can recollect tearing bits of this back because we’d had a 

record because we honestly wouldn’t have remembered the conversation [laughs] so –  

 

[21:20] 

 

But what sort of things did you draw, I’d ask you what sort of things you actually 

talked about but do you actually remember it or was it that bad [laughs]? 

 

Well no he actually – it was really what the access was, and what he saw were to be 

the problems which – and he saw the main problem was the fact that the – torus it was 

baked to get rid of impurities, they bake the line at very high temperatures, few 

hundred degrees centigrade and the problem is that – was that it might distort all our 

optics, so that was a big problem.  So – but all these fell into shape the next day when 

we visited the lab and we our first night we – Derek and Marion Robinson who were 

going to be there for the year, we went to visit them at their flat and we had a meal 

there so they filled us in on the, you know, the life in Russia and the problems because 
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they’d already had about two months there to get settled in.  Well Derek had started 

his theoretical work, he’s one of these guys who could do theory and experiment and 

in fact the Russians really thought he was a – a top man, he – that he was much 

[laughs] – considered much more important than we were because he was the 

theoretician, even though he was much younger, he was several years younger than 

me and a lot younger than Nick Peacock, you know, and Peter Wilcock’s and – 

 

What sort of chap was he? 

 

Very dynamic, slightly – well overenth – overenthusiastic I suppose is the right word, 

but very very bright, but he was hands-on experimentalist as well as theoretician as 

well so – and as I said he’d done scattering back on ZETA as well so he knew all the 

technicalities of – about the scattering.  And so the plan was he’d join up with us and 

Marion would suss out any day to day problems we’d have living outside the lab, you 

know, getting food and any – if any problem should arise, and in fact – and she’d find 

out where we could get things and – or visits we could make to she – but she’d 

occupy herself some time because she wasn’t allowed in the lab. 

 

[23:30] 

 

But anyway the – the second day we – we went to the lab and then we met Slava 

Strelkov, he was the group leader so he’s the man next down from Artsimovitch, in 

charge of Tokamaks.  In fact he’s the man that really did the day to day development 

because Artsimovitch was the chief government scientist, so he had a lot of other 

projects on like the, you know, observatories or a lot of weapons work and rockets, 

everything, he was in charge of everything from – full stop, so fusion was just one 

part of his – I think it was his main interest but Strelkov was the one that kept – kept 

the ball rolling.  And – 

 

What sort of welcome did you get? 

 

Very very warm welcome, and he’d briefed us on the physics of the machine because 

Derek knew about Tokamaks but Peter and I didn’t so we had a lesson on physics 

Tokamaks and what he saw the problems were.  Then he asked us to wander round 
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and do our own evaluation of what we [laughs] – we thought would be the problems, 

you know, they – they soon fell into place.  One – one he pointed out was the voltage 

supply was very variable, you could drop by thirty volts, the main voltage, and it had 

a very old power station nearby, not – not at all reliable.  But the story went that one 

day the voltage dropped that everything started dropping out, the machines started 

playing up, Artsimovitch happened to be around and he rang up the power station 

manager and said, ‘This is chief government scientist here, turn the power up or you’ll 

be in trouble,’ so the – this is true story and the Russians fell about at this, they – they 

thought it was a great joke and – but anyway after that they’d apparently – the voltage 

never dropped [both laugh].  But because of that Peter suggested we actually put a 

device in, so that if the voltage did drop we had a special transformation, so if the 

voltage did drop we could sense it and turn the voltage up because our equipment 

wouldn’t tolerate more than a few percentage variation on mains voltage.  And then 

[laughs] – then we soon found a lot of problems.  The – we went down to the 

basement where the laser was going to be, well situated, and you could feel the 

vibration through your feet, in fact what it was, there was a membrane full between 

concrete rafters with sand underneath, but the sand had pulled away so it was a drum 

– drum effect, and when the generators started up this floor went into resonance and I 

think it was actually moving probably a millimetre deflection and so.  Totally – we 

couldn’t have lined up a laser or any optics.  But Peter was an expert on building very 

stable mounts, so he knew as soon as we got back he’d have to design a special mount 

to handle this.  And the other thing again in Peter’s domain was a lot of stray 

magnetic fields from the machine would have knocked out our photomultipliers which 

we used to detect the laser scattered light, that was another problem.  And then when 

it came to the optics, we realised, well they realised we’d have to put re-entrant optics 

because they’d had long ports on long cheese like wedge sections, so the windows 

were quite a long way away from the machine, about almost a metre away from the 

plasma, so I realised I’d have to design a [special]… optics that would slide down into 

this re-entrant optics we called it. 

 

Re-entrant? 

 

Well more or less just like a periscope sticking down, except it was like elongated 

telescope if you can imagine that, like [laughs].  Effectively a set of periscopes putting 
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in, but the trouble is you know I mentioned that the lining was baked, well the 

windows would have to go up to those temperatures and the optical glass we used, 

those temperatures would have flowed and would have, you know, become very – 

very – distort the image going through it.  So we – would have to allow for that in our 

design and in fact in the event we – we actually water cooled, had to put water cooling 

round the lenses.  Another thing was I – I mentioned that they spent a whole day 

conditioning the machine trying to get rid of their rubbish, well if they – they did this 

our windows, our collection windows would get covered with a – the rubbish, if you 

deposit on our cold – because our windows were cold the rubbish would, the 

impurities, deposit on that [laughs] so we to put shutters – we had to get shutters that 

worked on a vacuum [laughs] to protect these windows, so that’s another thing as 

well.  So these are all sort of things, you know, when you see experiments you don’t 

realise that these little things, they could kill an experiment, you have to allow for.  

And also I started saying there were a lot of stray magnetic fields, so Peter designed a 

– a double metal shielding for the – for the multipliers which observed the metal, the 

magnetic fields.  And also we decided then we’d need a screened room to put all our 

photomultipliers and – not photomultipliers, the oscilloscopes equipment otherwise all 

our signals would be wiped out by the stray magnetic fields and electrical signals and 

– because in Culham we always had a much more vigorous earthing policy to get rid 

of electrical signals, noise.  But the Russians didn’t have any firm philosophy on 

earthing so we knew we’d have to have our own, build our own earth system, so this 

was effectively a Faraday cage, you know, a steel case that you mount all your 

equipment in that can’t see the electrical noise. 

 

[29:45] 

 

I was wondering, could you actually describe what the – where was all this taking 

place in Moscow? 

 

It was on the outskirts, about three miles out in the Atomic Energy Institute which 

effectively their weapons [lab] – it had been historically as a weapons place and when 

we were there it was – there was areas we couldn’t go into and we thought it was used 

for nuclear reactor – you know, well naval reactor development, that’s what we 

thought it was but – but we purposely weren’t inquisitive about these things.  You 
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know, I mean didn’t want to rock the boat or [laughs] anyway that would embarrass 

our guests if we said – asked anything untoward, erm … 

 

Can you actually describe what this – you know, bearing in mind, I’ve never been 

there before, I’ve no idea what the place looks like, what’s – what’s actually there in 

this research institute if I were to turn up at the front gate, what would I see? 

 

As a somewhat forbidding gate, arched gate which you don’t actually go through 

[laughs], a grand entrance.  And then a – to the left of that was a mansion which I 

suppose was their admin HQ, and then behind this was the equivalent of our aircraft 

hangars that we had in Harwell, but in fact they were much smaller than that, they 

were – and they were stone built.  And all this was very nicely situated amongst trees, 

I mean it was, you know, quite pleasant environment.  But was quite – what was quite 

striking, when we went to the lab, not just the first day but after that we could just – 

this is a very highly classified lab and neither of the security people had been told 

about us but they just – they just nodded as we – every day, we – like even you know, 

I couldn’t get into Aldermaston or Harwell just like that, without having to fill in 

forms or – but that was quite surprising.  But I suppose what it was they’d had so – 

they had so few visitors there they [laughs] – they’d been told who you were, we’d 

obviously been photographed and I think they had mug shots of us but they were all 

quite affable.  In fact I don’t recollect them being armed as much as our – the 

Aldermaston were, defence lab here, and they might have had arms hidden but they 

weren’t outwardly carrying arms. 

 

What was it like inside compared to working at Culham or Harwell? 

 

Wasn’t – except for the language it wasn’t too much different, I think I’ve noticed that 

when you go to international labs they can drop you more or less anywhere and that 

once you’ve got around the plugs and sockets, that seems to be the biggest thing 

[laughs], plug anything in, that’s –  

 

[32:40] 
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We – that was what the other thing we had to pick up pretty quickly on, we had to 

interface all our electronics with the Tokamak T3 electronics and wiring systems, so 

we knew we’d have to take a lot of equipment just to accomplish that.  Again that was 

Peter’s – because Peter was the electrical and electronic man and I looked after the 

optics.  And also back to the optics, we were – we wanted to scan the radius of – of 

the plasma to look at the temperature at various points so I knew I’d have to design 

some optics that could do this, so I developed this set of prisms you could push up 

into these periscopes and each one could look at a different part of the plasma. 

 

Whereabouts in this research establishment is the Tokamak? 

 

Well I should say it’s about [laughs] fifty yards, fifty metres if you like away from the 

main entrance, very very close and it wasn’t in the – it wasn’t in the inner fence, it 

various obviously, more classified areas had more fences around, but it was inside the 

first fence so it obviously wasn’t highly classified.  It might have been in the past but 

– but I don’t think many ordinary Russians would have got in there even.  In fact I 

met Russians in other establishments and they’d never been there because it was 

essentially a military or weapons place. 

 

You mentioned what the Tokamak actually was, I was just wondering could you give 

me an idea of – 

 

[34:30] 

 

I should probably mention today we’d wandered around Culham labs and I’ve been 

very much struck by not just sort of experiments like JET which are in the middle of 

all this, but all the paraphernalia around it, and I was just wondering if you could 

give me a sense of what it’s actually like to sort of walk into that room with the 

Tokamak there and look around, I mean what do you actually see? 

 

Well the – the main thing you look for is how much it’s like or not like your own 

equipment [laughs] and that – I mean the main thing struck me, how crude it looked 

compared to our equipment and it turned out that the Russians obviously had a lot less 

resources, in fact that was the other thing on – on experiments that there were a lot 
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less staff working there.  And the only – if you saw a vacuum flange, the only 

machine -  the bit that matters to a good finish, they might leave other bits quite – in 

the original format on the machine.  And in fact their philosophy was you don’t do 

anything unless you have to do it because it costs money effort and time so it – so 

their equipment didn’t look as pretty as ours, you’d have noticed walking round ours 

looks like a Swiss watch factory [laughs], whereas the Russians tended to be the 

reverse of that.  It was very functional, I mean it’s – in fact the lesson was their 

Tokamak worked better than our [laughs] – our devices so even though it didn’t look 

as good it actually worked more efficiently. 

 

What do you actually see in that room, can you describe what the room actually is, 

what does it look like? 

 

Well the first thing you see, like all these things, metal cage, screened cage with 

interlocks because it’s high voltage, you have to break – get through those.  And then 

it’s just like ZETA, a large transformer, about two and half metres high, with a torus 

threaded through the middle with a lot of black – surrounded by a lot of black cables, 

almost seen in random fashion compared to what we were used to and the diagnostics 

were mounted on much – well less fancy mounts than we were used to.  But all our 

diagnostics was always on very precise mounts, we could change things, but theirs 

tend to be, well lashed up I think is the … best description.  But again it worked so 

what can you say.  But also I don’t think they had as many diagnostics honours [ph], I 

think they used to concentrate on the few diagnostics, and have very good people on 

them.  That was a – one feature they tend to – I think any diagnostic, any physicist on 

it was quite a distinguished physicist, perhaps, you know, I hate to say it but probably 

higher than our people.  On ZETA quite often you’d have a chap, might not even have 

a PhD on a diagnostic, but there I think any diagnostic was manned by a very 

competent physicist.  And historically I think that’s why ZETA got in trouble on 

neutrons because there was that philosophy that they tended – because this young 

chap came from Cambridge, they trusted him to do the neutron diagnostics, well 

Russia wouldn’t have done that, they’d have used Joe Bloggs who was a top neutron 

guy [laughs], no matter where he came from, even if they’d got him in from outside. 

 

Who was the chap from Cambridge? 
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… I forget his name now [both laugh]. 

 

[38:00] 

 

I was wondering, you’ve mentioned quite a few other people sort of in passing, both 

British and the Russians you encountered, I was wondering if we could just sort of run 

down the list of people you actually were going to work out there with, you mentioned 

that on this trip – the first trip when you went out there you were – 

 

Peter Wilcock was the one I was with first of all.  And he’s a big burly chap, he was 

Imperial College, a rowing man, and very – very enthusiastic and perfectionist, 

whatever he did was, you know, even his hobbies he [laughs] carried it through to, 

you know, to get maximum extent.  And even in retirement he’s – he plays bowls and 

he went from not playing bowls to being a county player in three months and this is a 

measure of this man, and he was like that in everything he did.  And also he was a 

local politician, which somewhat surprised the Russians [laughs], I think he was a 

Conservative councillor.  But he was very good to work with technically, well 

probably best people I’ve come across, all around technically, but he didn’t like – he 

didn’t like writing things up which was his downfall because that’s how we know – 

that’s how we were measured, in your publications in Culham and Harwell. 

 

What was his speciality? 

 

Well basically electronics, but he could do anything really.  And he was very good at 

mechanical design and … 

 

[39:30] 

 

Hmm.  And you mentioned that your boss was Nick Peacock. 

 

Yes. 

 

And what sort of person was he? 
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Well [laughs] what you might call a Scottish hard man, he was weaned on single malt 

whiskeys and he was a mountaineering man, when he was at Liverpool University, he 

was a mountaineer, and he – very keen on – he could recite nearly all Robby Burns 

poems.  He always used to have a party at his house on Burns Night, but you didn’t go 

– I never went because I didn’t drink whiskey [laughs], seriously, you wouldn’t 

believe that, you didn’t go unless you were a hard whiskey man and I just don’t like 

whiskey so I didn’t go.  But – and also he was a legend in his own right, in his young 

days – he started off in Aldermaston, he was an ex-weapons bloke and when he was a 

young man he didn’t have a sports car like other men, he used to have a van with a 

mattress in the back to accommodate the local ladies [laughs].  This impressed all his 

mates, yes.  But time I came across him he’d calmed down a bit and he was married 

and respectable [both laugh].  But again he had a very abrasive sense of humour 

which used to – another one who liked to rough – he used to rough people up on their 

physics, he’d challenge whatever you said.  And he wasn’t very gentle with it, I mean 

he was almost to the point of rudeness but you accepted that, I mean you knew that 

was the game.  He’d quite often – well not quite often, he reduced a few students to 

tears because he just said that they weren’t – well he was, he was trying to get more 

out of them, he knew – he used to assess what those people were capable of and he 

used to get really annoyed if they didn’t produce, you know, the goods, this is 

particularly for PhD students.  And he wouldn’t have – he wouldn’t have girl students. 

 

Why? 

 

Well he seemed a – I mean slightly chauvinistic [laughs], used to push the girl 

students to me [laughs].  But I think if – I think if he did have them they’d have been 

in the tears most of the time so – because he was such, you know, hard on … we had 

one very good Italian physicist who I’ve mentioned – I’ll mention later on and he 

reduced him to – he asked him to design a laser and when he showed the design to 

Nick, Nick said, ‘That’s about what an A level student would do,’ and this guy had 

passed out top in Rome on the physics exams, so I just – he actually cried, so I 

thought [both laugh].  But it had the desired effect, he went away and put his standard 

up. 
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You said that Nick was technically your boss on this project. 

 

Yes. 

 

What was he like to work for [laughs]? 

 

… Well he left us to it to be honest [laughs], it was only when we got to Moscow that 

he flexed his muscles at all and I think well he realised he couldn’t … really compete. 

 

[42:40] 

 

I think – I mean sorry, going back slightly, obviously I had to do the – doing the 

optics so I had to do the signal to noise calculations and that, and he checked all these 

and there was the big problem which is going to feature quite largely in this later on 

but – but the background light, because the Russians got rid of the impurities, they 

argued the background light was very low and they claimed they’d actually measured 

this, John Sheglov, their chief spectroscopist was Nick’s equivalent, he’d measured 

this so I based my signal to noise calculations on this, quite naturally.  And when Nick 

Peacock checked all this and his – he said [laughs], ‘Gosh, they’ve got a very good,’ z 

effective is the word that tells you the amount of – the background light you get as a 

measure of that, he said, ‘Very good z effective they’ve got, but John Sheglov, yes, 

okay, we go along with that.’  So that was his input initially, checking my calculations 

which is naturally his job.  And also we … there was type of – not a review, but we 

had to present our plans in front of the – our group just to make – so people – other 

physicists around could have a go at us to see if – which is slightly false because none 

of them had done scattering anyway [laughs], but, you know, people can always ask 

awkward questions and – but most of them about the physics, you know. 

 

What sort of meetings were those? 

 

Was just a bit like a divisional meeting where they’d call in all the top physicists and 

– well and senior staff and you’d outline what you’re going to measure and how 

you’re going to measure it and they’d all say, ‘Have you thought of this, have you 

thought of that?’ but as I say there was nobody we could – the only person who could 
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challenge was Derek and he was out to Moscow anyway [both laugh].  So there was 

nobody there with any scattering experience, but they could ask us about the Tokamak 

physics which none of us knew anyway so that was … 

 

[44:40] 

 

I think the other person you mentioned was Harry Jones? 

 

Harry Jones was our chief – well he was – David Evans and my chief technician from 

before, he’s the guy that we were trying to recruit a chief technician and on the 

promotion board there were two – not promotion, recruitment board, there were two 

very senior engineers, in fact senior to Dave Evans and myself, and they wouldn’t 

take him on because they said, ‘He hasn’t got professional qualifications,’ but I said, 

‘He’s been chief engineer, chief electrical engineer on the Cunard Ship,’ I said, ‘If 

you can do that, you can do anything.’  Imagine being in the middle of the ocean and 

the electrics goes on, wouldn’t want – don’t matter what degree you’ve got, it’s you 

know,’ anyway they huffed and puffed and in the end we just overruled the engineers 

because going to work for us.  They actually put a formal complaint in but because he 

was going to work for us – well the problem was, any technicians, promotion came 

under the engineering side, so they would have a say on his future, you know, 

progression, so we took a slight risk in doing that but we just wanted him.  And it was 

– it was one of the [laughs] best decisions we ever made, yes.  And the other thing, he 

was a Scouser, so he soon got the football team in Culham together, so that meant we 

had – in every workshop, whatever in Culham, we had a footballer, if ever we wanted 

a job done [laughs] Harry got top priority so – but he was a very useful guy.  But he 

was marvellous at logistics, he – you could tell him what you want done and he’d 

organise it all and he’d lick all these people into shape and that. 

 

Can you give me just one example of that sort of thing? 

 

… Trying to think of something offhand.  I think that mainly in the workshops, 

there’d been like prior – if you went to workshop there’d be a priority list, they’d say, 

‘Oh we can’t do it because so and so has got ahead of you,’ ‘Well Harry, go and have 

a word,’ and [laughs] we’d suddenly be top of the priority list, that was one example.  
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And also I think when we … dealing with the Russians, we found he was very good at 

man to man, he could speak to – in fact I think he often spoke football to them, that 

was one of his strong features there.  In fact I used that technique when I was – bit 

later went to Italy, I found it quite hard talking to technicians and then suddenly I 

found if you started talking football and conceding that Italians are better than us they 

suddenly became friends.  So funny how these things come into science and … but 

seriously Harry was actually very quick technically on the – I mean he could take 

onboard – though he had no physics or any real qualifications, he could understand 

technical things very quickly.  And he had a very good feel, if we were designing 

things he could say, ‘Oh that won’t be strong enough,’ or, ‘there’s a better way of 

making this,’ he was – he had a good feel for everything.  And he wasn’t frightened to 

– I mean when you look back, when you had fairly formal people in charge of him, 

that he could make – make input which is the way it should be. 

 

[48:10] 

 

We also talked about the British people involved, I was wondering if we could collect 

one or two of the Russians as well, you sort of talked about a few names in passing 

but who are the most important? 

 

Sannikov was the chap to be – attached to us, I mean he was – felt quite sorry in a 

way because he wasn’t very experienced and he actually had the job of interfacing 

everything we had with, our equipment with the Russian equipment.  So he was in a 

sharp learning curve, he had to – straightaway find out what our stuff did and he had 

no scattering experience so that was quite tricky.  And then the things that we needed 

to – some equipment we didn’t have for the interfacing and sometimes he had to go to 

other institutes in Moscow even further [laughs] to get things.  And so some type of 

valve we wanted which – a vacuum valve, and he had to go to a local vacuum 

institute, pull strings there to borrow one of these and so he’d be running around and 

… so he did a marvellous job really, but I think probably the best thing he did, he 

actually had to quickly understand what we were doing.  We – you know, and the 

optics and because he hadn’t had an awful lot of experience, a lot of advanced optics 

or electronics.  So he did a very good job, oh and this vibration stuff on – he actually 

got – Peter designed it back in England and he actually told the Russians to get it 
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manu – they actually manufactured, that’s the only part they manufactured, they did 

these massive concrete benches and supports, and various layered lead and felt and 

various layered shock absorbing mounts and he – he actually sorted that out for us. 

 

What sort of person was he? 

 

Very self effaced, very quiet, in fact he was probably [laughs] … I think the trouble is, 

he was very inexperienced and he was surrounded by very – well very top Russian – 

there’s a big gap because there aren’t many middle people there, there was a layer of 

top people and young graduates like him, not strictly even postgraduates, like not 

quite – not quite PhDs.  So it’s a big gap, so you – you were dealing either with the 

people like him or world class theoretical scientists, it was a very weird, bit different, 

whereas in Harwell and Culham it was a much more older – all the gaps were 

continuity of grades, it wasn’t a big jump from the top to the bottom, it was all, you 

know, gradual steps.  I think that’s happened because of a lot less people, they had 

very good people and then a few soldiers working for them, I that was – that seemed 

to be the way it worked. 

 

What sort of background did Sannikov come from? 

 

I think socially he was – I think he – I think he was from an educated – impression he 

was educated family, and I think – he was Moscow University and he was – 

 

[51:15] 

 

Well put it this way, the people there on fusion were all selected, they were direct – in 

the early days they were selected on – they were directed into weapons work but 

Sannikov told me that him and all the others had been directed, the top people, that’s 

his words, top people were directed into fusion, which tells you something.  So 

anybody there that was – were the absolute elite of the Russian, and without someone 

in charge because he – you can imagine he was chief scientist, so he just chose the 

best people, so you were surrounded by these.  And then there was the technicians 

who didn’t speak any English at all, but they were very [laughs] enthusiastic.  Then 

when they saw our equipment it was great because they thought these were new toys 
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and they were very quick on the uptake, very – and they really enjoyed and very 

helpful, didn’t have to tell them twice how to do things, they just picked up very 

quickly and … 

 

I was going to ask about language actually, I mean what – did you actually learn 

Russian or did they speak English or – 

 

Well I knew – I knew a bit of Russian from my past [laughs], we had a crash course 

before we went in Culham, but I knew a bit from before. 

 

From GCHQ I’m assuming? 

 

And – but it was mainly I think day to day stuff and you tend to get immersed really, 

it’s a … but I was never a very good linguist, I found it very hard to – Derek, he’d – 

they – because they knew they were going to go to Moscow for a long time they did a 

proper – he and Marion did a full time Russian course and I think he was quite good 

linguist anyway.  Plus the fact that he’s one of these guys with a photographic 

memory, rather painful but he did.  And he had the best Russian.  I could get by … I 

was quite adventurous going in the shops on your own and [both laugh] – because 

there was no – no foreigners at all in that part of Moscow, yes. 

 

How did you actually get on with Russian scientists when you first met them? 

 

Well they were just – no – it’s actually no different, I mean French, Russian, German, 

there’s no difference.  Can’t – I couldn’t, you know, I’d have to search pretty hard to 

find any difference between nationality of scientists, wherever I’ve worked it’s – it’s 

like a common bond I think. 

 

Do you know how they actually felt about you being there to measure up for this laser 

scattering work? 

 

I didn’t detect any – you know, they weren’t hostile at all about it, in fact, you know, 

when we did actually get the temperatures, the reaction was, ‘Well we told you so,’ I 

mean which is [laughs] – I think what it was, they’d – I think they had – well not 



Mike Forrest  Page 148 
C1379/48 Track 8 

 

���������	�
�������������� � �		����
����
������   

being rude, but unjustified confidence in their measurements because I don’t think the 

measurements were, you know, that accurate, as they felt them to be.  Because in fact 

we did find – when we did some of the longer runs we actually found some of the 

temperatures were higher than they thought so in a way they’d down – underestimated 

the stuff.  But as I say to be fair they were very thorough because they always had two 

handles on every parameter they were measuring, that was the official – they had two 

ways of measuring density, two ways of measuring density – temperature or 

confinement, beta [ph] or whatever these parameters.  So … but – but trouble is if 

[laughs] – in both of these methods, if they’re both a bit wrong that can actually make 

it even worse if you think about it.  But as I say there was no – I didn’t detect any 

hostility about us going there, I think some of them were quite surprised [laughs], they 

thought it was a bit adventurous.  I don’t think they – I don’t think it – they didn’t 

think they could have done it. 

 

[55:20] 

 

What did you sort of – sum up this first trip to Russia as it were, I’m just wondering if 

you could briefly just sort of sum up what you actually learnt from this first expedition 

out there? 

 

Well I think the first thing I learnt was that it was worth making, it was 100 per cent 

justified making this trip, if we hadn’t made it we – the experiment just wouldn’t have 

worked because – because if we’d just designed a standard scattering experiment and 

then taken that, it just literally wouldn’t have worked.  We had to have handled all 

these special problems.  In fact there was one I didn’t mention, was that in a Tokamak 

plasma, when they initially formed the plasma there’s a very bright spike of light, 

plasma light, and this can knock your photomultipliers so again we had to make a 

special shutter, optical shutter to stop that so that your photomultipliers weren’t 

knocked out before you started.  This was another thing but … we didn’t know about 

until we went there [laughs].  But that was partly because we didn’t know much about 

Tokamak physics so – 

 

How different was Tokamak physics to what you were already used to from previous 

experiments? 
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I think the big difference was this emphasis on impurities which we hadn’t – I hadn’t 

really thought about but … I – the trouble is, I think my viewpoint is already different 

because I spent all my time trying to measure things and not looking at the actual 

plasma physics [laughs] so – so I found it very hard to compare the plasma physics 

with that to other devices in Culham.  If you like I was the guest performer on 

[laughs] – I was given a plasma to measure and we’d look – or we’d get a plasma and 

use that was a guinea pig source if you like, and we never got too involved with the 

physics at that stage.  Later on I found myself getting more involved with the physics 

of plasmas but the challenge really in those days was to do the actual measurements 

and all the understanding of plasma physics was left to the – in fact that was the 

difference then, there’s a much bigger gap between the theoreticians and 

experimentalists, now they’re much closer. 

 

When did you actually return to Britain? 

 

That was the 1969, about the autumn of ‘69.  That’s when we, yes, published all the 

results and – 

 

From the first trip I mean. 

 

Oh sorry, that, oh I’m sorry, I’m way ahead there.  Oh we only spent just before 

Christmas, we went on the 9th and I think – no we only had three or four days out 

there, so must have been about the 12th I suppose of December, that was ’68.  Then 

‘69 we had to get everything ready for the spring of – April ‘69. 

 

Why the need for the deadline? 

 

It was something to do with the lifetime of the machine, I think they had this window 

which I – which in retrospect I don’t think was justified, I think it was just to get us 

there in a hurry, but Artsimovitch who was a man you wouldn’t argue with, he said, 

‘That’s a window, April till December,’ and I’m pretty convinced to this day that it 

was an artificial window, set by him, but he was so powerful that – but it was good – 

and it was good for us in a way because it focused our minds.  Mind you could have 
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been negative, it could have made – I mean we could have tried to do things too 

quickly, it happened – it actually worked but we could have skimped on something or 

– under this pressure, but I think we were very lucky, everything worked.  Plus we 

had a massive back up from the [laughs] – I mean we had unbelievable resources to – 

I mean you can imagine, just all of Culham and Aldermaston if we wanted it, all – 

because all under the same atomic energy umbrella because we had all the resources 

we wanted, so we could really, you know, a bit like a moon shot effort I call it 

[laughs]. 

 

Had that been the case before? 

 

Oh no because it was almost academic before, this is the first time I’d – we’d enjoyed 

full total priority. 

 

[59:40] 

 

We’d – bit – but I’d always had full financial backing before, but not on a global scale 

[both laugh]. 

 

Why the difference? 

 

Well because it was so political, I mean it had to – this had to work [laughs], I mean it 

was our prestige on the line and I think even more so the Russians, yes. 

 

It’s interesting what you said earlier about not wanting to sort of get involved in those 

political things almost, I was just wondering what you made of that political angle at 

the time? 

 

Well politically I was quite anticommunist but, you know, I didn’t want to ever show 

that or – and what I – when we got there we realised that the scientists were so 

apolitical you wouldn’t believe it, you couldn’t even – they couldn’t even be pulled 

into a conversation, they just weren’t used to talking about politics, it was quite 

staggering, I mean that was a … so I found it exceptionally funny because we were 

very used – at lunchtime in Culham, Harwell, standard conversation would be politics 
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or if you went off science or other things, it was routine to have a political discussion 

and people right across the board you’d have opposite views, good discussion but they 

just weren’t capable of having a political discussion because it had obviously been 

suppressed for so long. 

 

Got one final question, just to tie up this bit, I was just wondering do you – do you 

think it was … do you think the Russians actually were apolitical that way or were 

they just not talking about politics with you because, you know, because of your – 

 

I think – no, because I never heard them, I think it was genuine.  And I think they 

were totally focused – they were much more focused [laughs] – I hate to say it but 

they were more focused on the work and they didn’t have interests outside.  In fact 

even the social things I noticed, when they went places at the weekend they went with 

their comrades rather than outside friends, which is quite interesting. 

 

[End of Track 8]
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Track 9 

 

Mike, I was wondering if we could start today by discussing some of the preparations 

you made after your first trip to Russia for preparing to return again.  How did you 

actually prepare for it? 

 

The first thing we had to do was evaluate all the technical problems we’d found were 

going to face us when we made the proper trip, so there were quite a few – we knew 

we’d have to make some technical innovations to overcome these problems. 

 

What problems and what innovations? 

 

Well the – one of the severest ones was that the section that was going to – going to 

contain our collection optics would collapse on the collection lenses and actually 

destroy it so we knew we’d have to make a mechanical design to stand up to that, and 

before that we’d – we’d detected there were severe vibrations on the basement floor, 

where we were going to stand the laser.  And there’s no way you could keep the laser 

aligned unless we could damp down these vibrations, very severe vibrations.  So we 

had to design against that.  And then there was a problem of magnetic pick up which 

could knock out the photomultipliers which we used to detect the scattered light.  And 

we also had to work out how we interfaced all our electronics with the Russian 

electronics because they obviously use different standards, and that area was actually 

Peter Wilcock, he was the electronics expert.  And my task really was to work out an 

optical design that collected – well first of all to get the laser beam through the plasma 

accurately and stop any stray light being generated which is the prime problem in 

laser scattering, because you’re detecting such a very small signal, any stray light can 

actually just stray – if the laser beam hits any stop, or any – any spectral reflections 

you can lose your actual scattered signal from the electrons.  So a lot of care went into 

designing the collimator section for the laser.  And beyond that, after the laser passes 

through the plasma you have to dump the laser, make sure all the energy doesn’t come 

back into the plasma so you have to have a very efficient laser dump.  We had many 

years experience of that’s o.  And then we – we actually had to measure one point in 

the plasma, we wanted to do a spatial scan so I devised this set of prismoidal lenses 

which we could actually enable us to look at various points in the plasma, so that was 
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a – kind of a novel bit of optical design.  And then we had to get the spectrometer and 

the collection optics matched into the collection lens, so we collected the maximum 

amount of light from the plasma, we couldn’t afford to lose any at all. 

 

Why a spatial scan rather than a single point one? 

 

Well because they want to actually work out the profile of the plasma, it’s critical to 

the understanding of Tokamak physics, you need to know the profile of – of the actual 

plasma.  So obviously the temperature peaks in the middle and as you get towards the 

end it cools off, but plasma stability depends on having the right shaped profile, so 

that was – that was quite important to find out if their Tokamak, which we knew was 

the most stable, what the profile looked like. 

 

Which of these problems was your most pressing concern? 

 

I think [laughs] they’re all equal, any – if you didn’t solve any – any one of these 

could have knocked the experiment out, simple as that.  And also there was a problem 

of when they started Tokamak discharge, as it breaks down you get a very big flash of 

light and that could swamp your photomultipliers so we had to devise a shutter that 

would open after this bright flash.  So Peter Wilcock devised this shutter which was 

just a bit of metal on the end of a solenoid which he discharged a capacitor through 

and this is more like a weapon than a – because the first few prototypes, the actual 

shutter plate shot across the room and so that took quite a lot of – well empirical 

experimentation you might call it.  And even the final design, when you fired the 

shutter the – this blade used to get stuck at the end of this range, so Peter had a bit of 

cotton tied to it so he could pull this back after he’d shot, which is – so we had this 

very sophisticated diagnostic with a bit of cotton to [laughs], you know, actually make 

it work.  And this was picked up by Artsimovitch, the chief Russian scientist, because 

one day I was on my own and he was walking around the experiment and he said, 

‘Mike, what’s this bit of cotton for?’ and when I explained to him he slapped his side 

and roared with laughter, and he said, ‘That’s what I call real physics,’ you know.  

And then there was the – there were quite a few other problems I’m trying to think of.  

Oh I think I mentioned before the problem with the voltage supply, we knew the 

voltage was going to droop by tens of volts so we actually took a bit of equipment that 
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would detect if the volts fell and we could bring the volts back up to the levels our 

equipment worked at.  Again that was something else that unless you covered our 

equipment just wouldn’t have worked. 

 

[06:10] 

 

Did you see what you’d been asked to do in Russia as a challenge, as a big 

challenge? 

 

I saw it as – I didn’t see it as a physics challenge because we’d more or less measured 

these parameters before in our own plasmas, and although we hadn’t worked at such 

low density we knew the people in Princeton had – they’d done it on stellarator 

plasma, so we knew that – from our calculations we knew we had sensitivity [ph].  

But to us the real challenge was just logistical, to just design and have this 

manufactured in three or four months, because the Russians had a time slot, they 

wanted us to get in by the following April.  So we’d gone in this December one year 

and they wanted it by April next year, want us to be there and they were going to give 

us a six to nine month slot, and then I think the machine was due to be upgraded after 

that. 

 

When you said low density a moment ago, is that low density of the plasma or …? 

 

That’s the actual plasma, number of electrons per centimetre cube or per metre cube, 

however your units go. 

 

[07:20] 

 

What was that three to four month period actually like? 

 

Frantic [laughs].  Well first of all we had to – well I’d had to check our calculations to 

see that we had a laser powerful enough and we had to – well the main thing is to get 

the laser light to stand out against the plasma light, because the plasmas emit a 

background light called Bremsstrahlung light.  And the Russians had told us about 

this background level – light was, this is quite a critical thing as you hear later on.  
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And John Sheglov, their chief spectroscopist, he’d actually measured – well in – 

absolutely the level of background light, thought he had anyway from the plasma, 

through a sapphire window on the machine, and we based our signal to noise 

calculations on the figures he gave us.  And to us it looked a very clean plasma, so 

what that meant was the z effect of the plasma, so that meant that atoms that were 

emitting were very low atomic numbers, so not a single hydrogen light plasma.  But – 

so we assumed we’d had very low light levels to contend with, to overcome, but this 

was to, you know, prove a stumbling block later on, this is an assumption we’d been 

planned on which was actually wrong. 

 

Where does background light actually come from, that sort of reaction? 

 

Well this is from the electrons – well it’s a lot of – it is a lot of impurities just 

emitting, because you get impurities off the wall, coming off, gas line radiation, then 

you get the electrons called Bremsstrahlung, that’s a continuum radiation, so two 

forms.  So quite often you see a continuum radiation with lines sitting on top of it.  

But if we look at just the few hundred angstroms of that, or tens of nanometers of that 

range, so you – usually we do surveys of these machines to see what the background 

light is in that particular area. 

 

How much of a problem is background light for taking accurate – 

 

Well that is the [laughs] – the basic – that’s why you need powerful lasers to 

overcome this, that’s the basic physics. 

 

[09:50] 

 

Hmm.  I was wondering if you could talk me through that three to four month period 

of actually getting prepared to return? 

 

The very first thing obviously was to just lay it out and get – get … I can explain, the 

overall concept, get that agreed between ourselves, Peter Wilcock and I were – more 

or less that between ourselves, I did all the optical design and he did the electrical and 

a lot of mechanical details.  And also we had to make sure we had enough effort and 
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we knew we couldn’t do it with just the Culham resources, which were pretty strong, 

we had a lot of resources, but to get it done in a short scale – timescale we had – we 

knew we’d have to call in Aldermaston as well.  But in those days the weapons people 

were under the same umbrella as us so our director spoke to their director and they 

laid on the effort, and we already had an historical connection with these people, this 

chap called Bill Waller who built all the trial systems for weapons, he was a close 

friend of ours and he was very interested in our optical – he was actually an optical 

man, so his outfit was geared up to build our spectrometers.  And in fact all the way to 

the optical side, except for the lens and windows, the optical components which were 

made outside, all the mechanical stuff was done by Aldermaston.  And he had quite a 

big team working more or less round the clock for us on that.  And then we had – then 

the whole logistical thing was pulled together by Harry Jones, our chief technician, 

this is a chap from Liverpool, very good chap and he commandeered all the 

workshops, all the resources we needed and … and also we needed quite intense 

drawing office effort initially just to get everything drawn up, to get it manufactured, 

so again that [laughs] more or less we used all the drawing office resources in the lab 

to get this underway.  It was a pulsed effort, you know, so everybody was very keen 

to help. 

 

[12:15] 

 

Is it still the same sort of core team of people working that we discussed last time, 

have there been any additions or changes? 

 

The only difference was that – well we mentioned Sannikov, the Russian out there, he 

was preparing stuff out there and Derek Robinson and Marion, they’d gone out for 

their year, well we’d met them on a previous trip so they were preparing the ground 

for us and when we had queries we used to telephone through to Moscow to – because 

we’d obviously – we hadn’t taken all the measurements, we had to go back and say, 

‘Can you check this is a certain height?’ or, ‘Can you check these flange dimensions?’ 

or, ‘How does this fit?’ and a lot of actual physical parameters we had to get checked, 

so it was useful having somebody out there who’d actually done some scattering on 

ZETA as well so – very useful having that.  And there were – well [laughs] wasn’t 

just getting an experiment done, there were political issues as well because at that 
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time there was an embargo on taking certain stuff to Russia.  Americans had largely 

generated this list and one of the areas was detectors with an extended red 

performance, they could look into the far infra-red.  And our photomultipliers we 

wanted to use had this extended response, so in fact they were on the banned list, so 

we had to disguise those and not admit that they were [laughs] – did have this 

performance, because they were actually military photomultipliers and – which RCA 

had supplied for us.  But this didn’t present a problem because once they were inside 

the equipment, nobody know – they weren’t labelled as such, you know, and we knew 

they were due to come back to the UK after that experiment was finished. 

 

[14:15] 

 

What does the photomultiplier actually do, just briefly, it’s –  

 

Well it just amplifies light, if you get – when the photons come – scatter photons 

emitted by the – well scattered back to the – from the plasma, there’s a lens that 

collects this as efficient as you can and this goes onto photo cathode on the 

photomultiplier and this then generates just a trickle of electrons, so after that you 

have a string of what they called dynodes, with different high voltages on, which 

amplifies the number of electrons and these are – I think there are about twelve stages 

so you had to gain a few million to – so you start with just a few electrons and then 

you end up with millions of them, electrons, so you get then a current you can 

measure.  Then we put the signal onto what in those days were oscilloscopes, old 

fashioned cathode ray tubes, but the problem we had was these laser pulses were very 

short so we had to use very special oscilloscopes to measure these.  The pulse is only 

twenty to thirty nanoseconds, so we had to use the very latest oscilloscopes to 

measure these signals. 

 

You mentioned that one of your major tasks over this period was doing the optical 

design and I’m just wondering what exactly were you designing and how do you 

actually do optical design at this time? 

 

[Laughs] The first bit is you’ve got to know exactly – you’ve got to cone the light 

you're collecting from the plasma, and you’ve got to make sure that you don’t throw 
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that cone away.  So if you like you match that cone of light right through all your 

relay system and through your spectrometer, so that’s a basic thing.  And also you 

have max – obviously the maximum aptitude you can have and in those days we 

didn’t have antireflection coatings which we would have these days, so we did have 

quite a loss – a lot of loss on components.  So we tried to reduce the number of 

components and to do this we actually used fibre optics, so that saved a lot of relay 

lenses, you could just put the light in one end of an optical fibre, and it was all 

contained and came back out of the end at the same cone, same f-number if you like.  

So we were pioneering fibre optics in those days and these – and these have been built 

for us by Barnes Stroud in Glasgow who did a lot of military optics.  And then the 

spectrometer had to be – this is the device that actually spreads light out spectrally, so 

we had a spectrum of a few hundred angstroms wide, and this was split up by putting 

it onto a diffraction grating and it went on then to a series of optical fibres that split 

the light up and each one of these ten channels went onto a separate photomultiplier.  

So the hotter the plasma was, the more spread you have from your light so you’d have 

more channels activated.  So the basic thing is, if you just have laser light you just 

occupy one of these channels, but as the plasma got hotter it spread into further 

channels so – and this spread was a direct measure of the plasma temperature.  

Another factor was to the amount of light you get scattered, as a direct reflection of 

the density of the plasma, so the more electrons you have in the plasma, the more light 

you get scattered, it’s quite a simple thing [laughs], but the complicated part is to 

actually calibrate this real – relate this scattered signal you get to actual densities, so 

that was – that was quite – that was quite a physics problem.  Absolute photometric 

calibrations is one of the most difficult things to do.  In fact later on we’ve [laughs] – 

we couldn’t agree between us how to do it. 

 

[18:25] 

 

That was one of the few disputes we had. 

 

How much contact did you have with – well let’s take physicists in this case over the 

physics problems, how much contact did you have with other groups then outside your 

own? 
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In – do you mean in Culham or back I Moscow? 

 

In Culham? 

 

Well no because [laughs] – well because we – all the expertise was with us [laughs], 

nobody else could help us, well except – I mean that’s not totally true, things like 

electronics, once we drew on expertise, that Peter Wilcock could do most of it, we 

still drew on people in Aldermaston who had had experience of fast pulse techniques 

and other things.  But we were pretty well self contained because we’d been doing 

this for five years or more, so we had the expertise, it was just the physical effort we 

had to get hold of. 

 

You mentioned the involvement of the drawing office in this as well, I’m just 

wondering where does the drawing office fit into this process of getting everything 

ready? 

 

What – well everything’s [laughs] – I mean all the optics, that’s been mounted on 

precision mounts, so that itself was quite demanding occupation, and the spectrometer 

again had to be mounted on a – you know, a trolley.  We used spectrometer we’d 

developed ourselves, but this had been mounted on a very rigid base, this had to be 

made, then there had to be a box to contain the photomultipliers which sat behind the 

spectrometer.  And then there was all the relay optic, the periscope that looked at 

these prisms I mentioned, that had to be mounted on as well on a – again also a 

precision engineering, what you might call Swiss type engineering I call it.  So it was 

very big engineering content, and then there was the laser benches and the mounts for 

the lenses in the basement that directed the – from the prism, that directed the light 

back through the torus.  So quite a lot of mechanical detail there and this took, well, 

quite a lot of drawing office effort.  And then the – I mentioned this – at this –the re-

entrant optic that looked in because we needed to collect maximum amount of light, 

we’d all stick our lenses up into the machine, as close as we could, but the trouble was 

they had to have windows there and these windows would get dirty if you left them 

exposed to the plasma all the time, so the draughtsmen had to design these special 

shutters that worked in vacuum, that we could open and close just when we needed to.  

So it was quite a complicated design, and also because the bake the machine between 
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300 and 400 degrees the reflections windows would – could actually melt or distort, 

so we actually had to have water cooling on the windows as well, so all these had to 

be fed through into the device.  And of course this is a high voltage machine as well 

so you had to be aware of that, had to make sure you didn’t conduct the high voltage 

out of your equipment.  And this – a lot of problems with earthing, when you’ve got 

these machines with a lot of current flowing, you’ve got a lot of electrical pick-up, so 

Peter Wilcock sorted out the best way to earth the machine to get rid of all this stray 

electrical noise. 

 

[21:55] 

 

You talk about things like lenses and prisms, are you actually making these yourself 

or are they – 

 

No, we had this very useful chap called Bill Ball who worked at a firm called Keeler 

Optical, who normally made ophthalmic lenses and things, and we latched onto him in 

the early days and he really got involved because he thought, you know, optical – 

spectacle lenses are very boring, so he thought we were very exciting.  So he – and 

also he could source all the special quartz material we needed because if you put a 

laser beam through ordinary glass, there’s so many impurities that the impurities 

absorb the light and they actually explode, so you have to use very pure Spectrosil 

quartz, and you could source all this.  And he had a very quick turnaround time, he 

used to make stuff for us in days, prisms and lenses and that.  And also he’d advise us 

on the best – we’d specify the lens and he’d say, ‘Oh well, if you made it this shape 

instead of that shape it’s better to make,’ and we could depend on his expertise.  This 

chap – his firm was in Windsor, just the other side of the river from Windsor Castle 

[laughs] and I became very friendly with him, he was a big golfer, an all round 

sportsmen, you know.  He could have been a county cricketer but his family made 

him work instead [laughs].  But it seemed a bit ironic using him and then on the 

mechanical side we used the very sophisticated weapons [laughs] people. 

 

How did other people within Culham see the work you were involved in, did you ever 

talk about it with – 
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Well they were very – they were very – well yes they were very supportive, you 

know, what – how are we getting on, anything they could do, you know, it was when 

– quite a lot of – and the senior people, you know, obviously made everything – 

smoothed everything down for us.  Not that we had any problems anyway like that, I 

think everybody realised it was important and – but then they’d get caught up in sense 

of adventure if you like. 

 

Were there any people who thought you shouldn’t be doing? 

 

Yes, there was one – in fact one’s a very senior guy who still lives not – not a million 

[laughs] miles away from here, was a very right wing, anti-communist and he thought 

we shouldn’t help the Russians an any way, but he wasn’t in a position to oppose 

[laughs].  But I think he did – he was on the management committee, he did like other 

– he did voice opposition but he was minority of one so – and the ironically the two 

senior – our division head and the head of theory were both ex-weapons people from 

Aldermaston, so a bit ironic that they approved this and very supportive [both laugh]. 

 

Who were they? 

 

[pause] 

 

Had there been much publicity about the work you were involved in? 

 

In – yes, not by  

 

Let me rephrase that – 

 

Not a terrible lot at that time [laughs].  Erm, tended to happen just after we did it 

really, there wasn’t a lot, I think like the authorities own newssheet, Atom News it was 

called, they had a bit saying we were going but I think the idea was not to say much 

until we’d been in case it didn’t work because it was [laughs], you know. 

 

[25:30] 
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It could have been high risk if anything went wrong or … 

 

What did you think about the collaboration with the Russians on this? 

 

I just treated it like a scientific – I just sweep aside any political considerations 

[laughs] and it was just a scientific challenge, that was the thing.  And when we got 

there we found that oh the Russians just weren’t interested in – well Russians we met, 

just plain weren’t interested in politics.  In fact you just couldn’t even have a political 

discussion because they just didn’t even think in those terms or anything, obviously 

not used to talking, or having the cut and thrust that we were using to doing.  So that 

was – that was – I found that slightly disappointing, I thought we’d have some robust 

[laughs] discussions.  Even the – I suppose he was chief engineer, engineer physicist, 

he was secretary of the local party and even he, you know, very hard to detect he was 

actually a communist [laughs].  In fact I said to him, ‘How would you manage if you 

live in England?’ and he said, ‘I’d just join the Conservative Party,’ so it was obvious 

that – that that’s the way it was just a pragmatic thing he went along wit.  So there 

were no – never any political problems at all, mainly because they just weren’t 

interested in politics. 

 

[26:55] 

 

How did this three to four months of preparation actually come to a head? 

 

Everything [laughs] – it was just I think organised chaos is the right word.  We just 

had this equipment to come together at one time, and Harry Jones our chief 

technician, he was like the band, conducting the whole thing, and he organised all the 

special packaging we needed.  Everything was then floated – we called floated 

packaging, like a double box so everything was made sure – because we knew it had 

to fly out there, 1,000 miles or so and might be roughly handled, it was all very 

delicate, so we spent a small fortune on this special firm called LEP, they specialised 

in transporting stuff around the world and they sent their experts in to advise us and 

they designed the packaging for us.  And I think we had about twenty-four crates of 

our equipment, weighed about five tonnes by the time we had it all together, which 

included a screen room which we had to take.  Oh that’s another point, this screen 
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room was quite large, it was about two and a half metres across, two and a half metre 

cubic if you can imagine that, and the problem was to find an aircraft – it folded flat, 

flat pack, quite a big flat pack [laughs], and we had to find a plane that would fly to 

Moscow that could take this and the only airline that could do this was the Pakistan 

Airlines.  So our transport people connected them – with them and they were very 

enthusiastic and they told us the flights that this plane – a Boeing 707 I think it was, 

that’s right, that’s one plane to do the flight, so they made that flight synchronised 

with the date we wanted to go out, so they were very helpful.  Plus I think it was a bit 

of PR for them as well, so … 

 

Did you have any doubts about the technical feasibility of what you’d been asked to 

do? 

 

No, the only thing we worried about is have we spotted all the problems, you know, 

was there anything lurking which in fact there was [laughs], I mean we found it later 

on but it was almost impossible to, you know, look at everything, so could have been 

some silly thing that could have – could have effected us which we hadn’t spotted.  

Well, it was okay having new problems but whether you could respond or not, you 

know.  Because it’d be different doing things then out in Moscow than in your 

homeland, because back at home you can throw resources at a problem, but there it 

would have been a bit – could have been a problem. 

 

Anybody else around you have any doubts about what you were doing? 

 

Well I think the trouble is there’s so few people with scattering expertise around 

[laughs], we were literally a handful of people, probably not more than four or five 

people knew about scattering in the lab so – and they’d checked our calculations and 

well we had a – like a review presentation where we told – told the people what we 

were going to do.  So they – anybody they had knew anything about the plasma and 

that, they made some comments, but there was no really negative comments at all.  

Partly because most of them didn’t have the expertise to make comments [laughs]. 

 

[30:30] 
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What did your family making of being sent half way around the world to do a physics 

experiment? 

 

I think they – well my children were quite small so it was very stressful for my wife at 

the time, so quite a time for her and – but I mean we didn’t – Derek and Marion were 

there for thirty months, but the rest of us only did six to eight week stints while we 

were there, so it wasn’t too bad.  Just the normal things that can go wrong when 

you’re – like your children being ill or some [laughs] – but it wasn’t too bad.  If I’d 

have gone there for a year that would have been very stressful, six to eight weeks you 

can just about manage. 

 

When were your children actually born? 

 

Well between ‘60 and ‘66 so [laughs]. 

 

How many do you have? 

 

I have three, three … and course they’re all very mature now [laughs], the eldest one 

is fifty so [laughs]. 

 

What are their names? 

 

There’s Andrew the eldest one, he works the health authority in Cornwall, he’s an IT 

director there, and then Rhiannon my daughter, she’s the middle one, she actually 

lives in Abingdon and she’s manager for local IT firm, Tessalla, and the youngest one 

Richard, he works BBC and he’s a news journalist for the BBC and he does the 

overnight stuff that goes out on the world news. 

 

Did becoming a father actually change your outlook on life at all? 

 

I don’t think so really, I think it just [laughs] – I just slid into father mode [laughs].  I 

think … I’d – well I didn’t, you know, don’t honestly think it affected my work at all, 

or that, admittedly sometimes if obviously – if the children – I took time off because 

the children were ill and stuff like that, but I don’t think it affected – I think generally 
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it didn’t seem to affect people I was working with.  Or – some people weren’t that 

interested in the children, some were over interested, so I think [laughs] – I think I 

was about average, yes. 

 

How do you fit family life around work? 

 

Well we work – normally it was pretty well office hours, half past eight till half past 

four, five, and if we needed to work we just worked, and if we needed a day off, as I 

say children’s activities, we could take a day off or half a day, so there was no – never 

a problem as far as I was concerned, it always seemed to balance out.  But I think 

most people were – I was working with were family people, were all in the same mix, 

so it – so everybody recognised each others’ positions.  And I don’t think any – I can’t 

remember anybody taking advantage at all so it wasn’t – it was never a big issue 

[laughs].  I think it’s because we were all just your young – youngsters, between say – 

between twenty-three and thirty-five and all in the same boat. 

 

What sort of activities do you do as a family in the 1960s? 

 

Oh well holidays tend to be quite often camping, camping holidays initially before we 

could afford to go places and then after we started going abroad, to you know, France 

particular we used to go quite a lot to.  And first time I was actually camping there 

and then later on that was on the Vendee area, but later on I knew a chap whose uncle 

had a caravan down the south of France, so we used to drive down to the south of 

France.  We used to make the trip down a bit of an adventure as well, stop off in 

places because it’s quite a long drag down to the south of France, I think the children 

enjoyed that and we used to go off into French villages off the beaten track, off the 

tourist track, you know, they could see how the ordinary French people lived and 

warts and all [laughs].  And they look – of course a lot of it was tied up with the 

school activities, you know, when they were doing the sports or school concerts, the 

usual children thing, or Scouts, Guides, Brownies, the Cubs, you name it [both laugh]. 

 

Was there any particular direction you wanted your children to go in life? 
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No no, quite definitely made that policy of not [laughs] – not coerce them or 

suggesting anything, because we twigged early on that’s counterproductive, yes, 

because they probably want to do the opposite.  And – but I mean I think their attitude 

to me was that I just played with a lot of very expensive toys, you know, because 

when they used to have open days and they used to come and see like – they could see 

these foreign lasers, balloons popping them, and so they thought this is one big game.  

They couldn’t see where the work bit came into it [laughs]. 

 

[35:55] 

 

Did you enjoy your work? 

 

Yes, I found it – just like having a very expensive hobby I think is the best [laughs] – 

blank cheque hobby is the right word I think. 

 

What did you like about it? 

 

Well this is it because I was always – I suppose these days I was a nerd, I don’t know 

what we used in those days but, you know, playing with every gadget – we were, you 

know, right at the front edge of everything, all the latest technology we could have, 

which later on became computers, but not initially and so that was, you know, school 

boys dream really to be able to do everything we wanted to.  And I was lucky because 

we never had to worry about – because we – this diagnostics was so important for 

fusion work, they knew they weren’t going to crack fusion unless you can measure the 

temperatures and densities, we always had a blank cheque for everything and any 

resources we wanted.  So that – so I think that de-stressed us compared to a lot of 

people and other people used to have to say what they wanted the money for and 

business plans and – but I’ve always had the luxury of having a blank cheque.  We 

were never irresponsible about this and we just – I don’t recollect wasting much, and 

you made mistakes and ballsed it up occasionally, but never wilful overspend on – 

because you were always aware it was public money, you know. 

 

[37:30] 

 



Mike Forrest  Page 167 
C1379/48 Track 9 

 

���������	�
�������������� � �		����
����
������   

When did you actually return to Russia? 

 

Well we – it was April, we came – it was December made the first visit and we went 

back April the 16th in the next year, so that was the – and I had a – Peter Wilcock and 

I were supposed to fly out together and the day we were due to fly out Peter managed 

to get a kidney infection so I [laughs] had to fly out on my own.  It didn’t matter too 

much because Derek was out there already and Volodiya Sannikov the Russian was 

there and they had all the Russian team ready for us so that was – that it was just a 

matter of Peter doing – we needed him to do all the electronics and electrical stuff, so 

we had to – we made a bit of a slow start, till Peter came out and took over that side. 

 

Could you talk me through how things actually developed from when you got back to 

Russia? 

 

Well the first job [laughs], sounds a bit crazy, was just to unpack everything and make 

sure we’d everything – always a slight worry that one of these boxes had gone adrift 

between Moscow and – well between Heathrow and Moscow, but we’d forgotten 

things or – so we were very carefully logged.  As soon as you got there we logged 

everything in and also the – young technicians, or Russian technicians, very keen, 

wanted to see what we had.  So we spent quite a bit of time telling these young chaps 

what they were, they hadn’t seen some of our equipment, so we were educating the 

technicians quite a lot.  And none of these guys spoke English at all so that was – so 

Volodiya acted as – we knew some Russian, but of course this high-tech Russian, 

Sannikov, he acted as the buffer between, so we depended on him very heavily during 

the initial phase.  And then we – first major job was to get the big supports for the 

laser in the basement, the Russians were – oh during those three months we were back 

in England, the Russian had made these big concrete stands which Peter had sketched 

out for them, so they’d done a good job of that and they were already in situ in the 

basement, but the stuff to go on top had to be craned down into the basement.  And I 

remember this, we couldn’t get the stuff down the stairs because of a metal steel rail 

there, handrail, so this lady, very glamorous lady welder came along [laughs] and cut 

this rail down for us, gave us a scornful look as she did it, so they craned everything 

down and then she had to come and put it back up, weld it back up and I think she 

thought we were a waste of space [laughs], couldn’t understand.  But anyway – 
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anyway put everything down in the basement, which was pretty horrible because they 

had all the big pumps and vibrator machinery down there and there was oil, it was 

plain dirty, noisy, not the ideal environment for a laser, yes.  And then we had to 

actually get the stuff – some of it was mounted on the machine – on the Tokamak 

itself, we call the collection optics, the input optics and the laser dump on the top of 

the machine, so they had to open the machine up for us to put our special re-entrant 

optics, that had to be put in.  That was slightly nerve-racking because we’d designed 

the stuff back in the UK and we had to – and then it all fitted luckily, I don’t think 

we’d any – I think everything fitted and we got – I mean that was – said a lot for I 

think Peter’s measurements [laughs] and our drawing office.  It took probably a 

month, month to get everything assembled then we had to actually start firing the laser 

through, you know, stuff like that.  And for safety reasons we tended to do that in the 

evenings, fire the laser because of the stray – if there’s any stray laser light, we 

couldn’t cover stuff up initially, so we’d got to draw the line, so there was a bit of 

laser light flashing around this big hangar, so we tended to go back in the evenings 

and do this whenever no Russians were around, except for a couple of technicians.  

That took quite – and then we had, as I say, to get it a very well aligned to stop this 

stray light and that, we’ve got a lot of that – that took us quite a long time. 

 

How do you –  

 

And then we found there was – we’d actually found there was – we didn’t know if it 

was distortion of the top flange of the machine, or if it was our fault but the laser 

dump part we were going to stick in the top of the machine, didn’t work very well the 

laser.  The laser was hitting some edge which we couldn’t find out what it was, and 

after a couple of weeks we’d said to cut our losses and we’d sort of let the laser go 

right through to the top of the roof of this hangar which was about probably fifty feet 

above us and get, you know, dissipated up there in the roof, which wouldn’t be 

allowed to do now in current laser regulations.  But anyway was – we did the 

calculations and wrote out how many photons coming back and the Russians were 

happy that we weren’t going to blind anybody, so we scrapped our stuff that was on 

top of the machine originally, and after a while we managed to get the stray light 

done.  Artsimovitch got a bit impatient with this and thought we should have had that 

working earlier but that … we explained just takes time these things, especially on 
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new environment and every machine is different, if we’d been back in England it 

would have been exactly the same, you know, procedure. 

 

[43:20] 

 

You talked a bit about this team of you who are actually doing this last time, I was 

just wondering if you can give me an idea of what the interaction was like between 

you all during this period? 

 

Do you mean out in Russia or the time –  

 

I mean out in Russia actually? 

 

Yes, well Peter and I were the – we’d always – we were like twins really, we [laughs] 

– because we’d evolved the whole thing between us really.  Nick Peacock, he was a 

senior guy but he hadn’t done scattering, so he was in like management mode and he 

was trying to make sure there weren’t any – going to be any plasma problems, so he 

left us to it to get on with that so I’d – and he liaised with John Sheglov the 

spectroscopist on the Tokamak and with the top Russians blokes to make sure that, 

you know, we understood the physics.  Because none of us had worked on Tokamak 

before so Nick Peacock, that was one of his roles to actually interpret the Tokamak 

physic – well learn himself [laughs] and then feed it onto us once he’d – that was his 

role.  And Derek Robinson, he could actually work very well in with Peter and I 

because he’d done scattering himself, and he had very good Russian as well because 

he’d done an extra – he’d done a year’s course before they went out to Russia, so he 

was very useful.  He was one of these formal guys, a theoretician and an 

experimentalist so it was quite interesting, he was the youngest guy – youngest one of 

the team [laughs].  But he was to end up as director of Culham and a fellow of the 

Royal Society so he was a pretty smart chap, very en – extremely energetic, he was 

one of these physically – well a bit of a contradiction, severe stomach problems, but 

he was one of these fell walkers, he could you know, but – in Cumberland he used to 

do all this very serious fell walking so he was fit and ill at the same time [laughs].  

And Marion his wife, she was a quite distinguished chemist from Harwell, so she’d 

threw away a year of her life, career to come and join us and she’s the one that sussed 
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out every day life for us in – she was in the flat and she quite – looked round the 

shops to sort out our food, and any problems we had she’d sort out because she had 

time to do it.  And again a Russian – in fact her Russian got even better because she 

was with – on her own with the local Russians all the time.  She even went and helped 

in the local schools, she would give them lessons on the English way of life and stuff 

like this which was very popular.  A lot of them had never seen an English person in 

the local schools there because it was way out from the middle, two or three miles out 

from the middle of Moscow. 

 

Where were you actually living out there? 

 

There were blocks, block for the workers effectively, blocks of flats and we had what 

we called the guest flats and – and we had one – quite a large flat, Derek – not Derek 

– Derek and Marion had their own flat which was two bedroomed but we had a – and 

Nick Peacock, Peter and I had a four bedroom flat which was effectively two flats in 

one, so.  I got the impression these were slightly better furnished than the, you know, 

the ordinary flats there.  But they were very basic but, you know, fine, no problems, 

you know, nice and warm which is a factor because it was minus twenty or thirty 

when we were there initially.  And just a – a few minutes walk from the institute, so 

that was handy as well.  As I say I think they were all built specially to house workers 

at the Kurchatov. 

 

[47:00] 

 

How did you actually find living in Russia? 

 

Well first of all it was an adventure, but soon got [laughs] – very soon got settled.  I 

think it – I think what surprised us was how spartan the shops and everything were, 

and how little stuff there was in the shops and – quite a bit of a shock.  But we were 

privileged we could use these beryozkas, these shops where you had hard currency, 

you could buy anything.  So the Russians who were party members or fairly high up 

party members they could use these shops and foreigners with hard currencies like 

pounds or dollars, but there you could buy everything, and – but the beryozka shop 

door, you couldn’t get in normally and ordinary Russians couldn’t get – I know you 



Mike Forrest  Page 171 
C1379/48 Track 9 

 

���������	�
�������������� � �		����
����
������   

couldn’t see into them, you know, there were no shop windows and you had to know 

where they were.  But once you were inside you could buy the best caviar and in fact 

every day things which Russians [laughs] couldn’t get.  But the local shops round the 

institute, they were very basic, and if you went in there to shop you’d actually have to 

ask – say you want a loaf of bread, you’d have to go to a cash desk and ask for a ticket 

first for the bread and sometimes [laughs] you’d get to the counter and you had a 

ticket and the bread had gone so you had to go back.  And I got in trouble a few times 

but the local women would spot you straightway and they were shouting at the 

assistants to help you, yes, that was quite – that was – I always found them very kind 

and helpful.  And this – I couldn’t imagine that happening in this country, they’d just 

say, ‘Oh it’s them foreigners,’ but there they were – and they want to know everything 

about you, where do you come from, how many children do you have, stuff like that, 

very personal questions [laughs], how old’s your wife and what does she look like, is 

she blonde, red head or – so – but, you know, totally different, you know, to the 

people round here I think. 

 

How much contact did you have with normal Russian people outside the institute? 

 

Not a lot [laughs] just because we worked so much, because the – actually when we 

were there for six weeks you just walked, not day and night but, you know, not far 

from it, and they were quite long days, you know.  And the Russians seemed to be – I 

think it’s because they’re family regiments, they – I think the child cover was 

arranged that one would stay home for a bit and the other one would come in late.  So 

a lot of them didn’t come in till ten or eleven and then work till eight or nine, so it was 

very, erm … they tend not to have lunch till about two o’clock and then afternoon tea 

break was about five or six so [laughs] – which we found quite difficult, yes, so - 

 

When you said you were working all the time, what sort of hours was that? 

 

Well it could be – well Mondays wasn’t much usually because they spent – well 

initially it was a lot, it was probably about a twelve to eighteen hour day initially, 

while we’re assembling the equipment, but after it settled down, Mondays you 

couldn’t go on – near the experiment because they were cleaning it up, you know, 

firing very fast shots, so you could get near it really, so we used to really go back and, 
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you know, collect our stuff together and work out what we’re going to do on the 

Tuesday.  But typically we’d get in by about nine and we’d start work on our – all our 

equipment, but initially we weren’t integrated with their machines, it must have been 

a good five, six weeks before we were literally connected electrically and 

synchronised with their electronics, because we had totally separate electronics we 

took with us so we had [laughs] if you like to put jump leads across from our screen 

room to their control room, so that took a few weeks to get that sorted.  And when that 

was done we could actually see their plasma signals in our screen room and they 

could see – well they couldn’t see our signals but we could have their current traces in 

their basic signals in another screen room, so we could superimpose our laser pulses 

on their current pulse, we’d know, you know, where we were firing during their 

discharge.  But once that happened it was a joint experiment, up to then it was, you 

know, the English bit and the Russian bit, but once we were synchronised it became a, 

you know, a joint truly joint experiment. 

 

How did you get on with the Russians at the institute? 

 

Just – just no different to working in Culham or Harwell [laughs], I mean absolutely 

no different, so.  I think – well I think … I think that as I say the only real difference 

was as I mentioned the conversations, we tend to – they didn’t alter much about 

anything outside physics, that was the – wasn’t really much small talk.  You couldn’t 

find all that many who’d talk about football and things which – which I found slightly 

strange because later when I worked in Italy it was quite the reverse thing, a lot of the 

chaps there were very keen on talking about [laughs] football and sports.  But they 

were all into – very keen on skiing, all the Russians, and very keen on their summer 

holidays where they go off to the sticks and Siberia and have these camping holidays 

and things like that.  But most of the conversation tended to be around work and … I 

found them singly uncurious if that’s the right word, compared to us, I felt definitely 

nosy compared to them, they didn’t seem particularly interested in the, you know, 

things back here, just because I think they just weren’t used to, you know, talking like 

that.  I know things have changed now, but that was the main impression I had then. 

 

[53:15] 
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Did they ever mention how they felt about you being there to help them out? 

 

There was a – a few undertones first of all saying, ‘We don’t really need you, we’ve 

measured it using our own techniques,’ you know, and even in fact when we’d 

finished a couple of them said, ‘Well we told you so, we knew all the time,’ [laughs] 

but that was – that was very much minority, I think they were – I don’t know if that 

was – particularly naïve individuals or whether it was political or not but I definitely 

got no vibes about, you know, resenting us being there.  In fact I – these fellows were 

backwards to help us in everything, you know.  And even people in other groups 

which we didn’t have contact with and it seemed perhaps in the restaurant they’d say, 

‘Let us know if we can help,’ so they must have known what we were doing but 

[laughs] we didn’t have to get help because wet didn’t know what the – because I 

think there was adjacent building there I think was on like their naval reactors, 

submarine reactors and things which had multiples of fences round, so we didn’t see 

any work outside our own fusion work.  But it was obviously a big research place and 

we made a point of not being curious because we didn’t want to embarrass our hosts, 

so we never asked what somebody – you know, if we saw something interesting we 

never asked, ‘What’s that?’ or – and if we were in their restaurant canteen and we met 

others, we never asked them what they did because we knew for sure [laughs] – we 

knew the ones around fusion and if they were on other topics we didn’t want to 

embarrass them or our people.  Because it would only take one, you know, wrong 

impression and it could scupper us really if they had an inkling that they thought we 

were after something. 

 

Were there any sort of restrictions on where you could and couldn’t go? 

 

In Moscow, no, in fact travel we – in fact there was a bone of contention for the 

embassy because the embassies have a tit for tat thing but the embassy staff is limited 

in what their own people are allowed to travel, so it – so if the Russian – the 

diplomatic staff in London can only go fifty miles, they do the same in Moscow.  But 

we had carte-blanche, we could travel because Artsimovitch [laughs] was our – what 

was it patron if you like and he was chief government scientist, he’d obviously 

decreed that we were given carte-blanche which is very rare indeed I think.  In fact the 

[laughs] – we could travel more than the poor chaps in the lab [laughs], not many of 
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them could travel, there was only one or two of recent ones who some – I don’t know 

if it was because of their party connections they could travel, but we were very 

privileged like that.  We didn’t – Derek and Marion, because they were there for the 

year they actually took advantage of that but I just didn’t have time.  The furthest I 

went outside Moscow was on one trip about forty miles, that’s the furthest I went, 

which is further than the diplomatic people could. 

 

[56:25] 

 

Did you ever have any worries about espionage? 

 

Well we knew that they were present because they – Derek and Marion, in their flat, 

one day they – the bulb had gone in the kitchen and they mentioned this, they said, ‘I 

wonder how we get this repaired,’ and when they got home that night it had actually 

been replaced, so there’s no way – there was one sinister thing with Nick Peacock.  

He had a briefcase with all his personal stuff in which he couldn’t lock, so he kept that 

inside a suitcase which we could lock and one night we got back and there was a lot 

of swearing and cursing from him, and he said, ‘Somebody’s been in here,’ he said, 

‘my briefcase locked,’ and he said he’d gone in to open his briefcase and somebody 

had been through his case and actually locked his briefcase which he couldn’t lock 

himself so [laughs].  And up to then he’d been very – he thought the KGB were a 

joke, you know, he thought, oh they won’t, you know, so that was – that was the only 

sign we had directly.  There was something, we had a – there was a woman rang up 

now and again which – but surprising, like again he answered the phone and this girl 

said, ‘Do you want to come up to this club,’ or something tonight, or somewhere and 

he was a bit shaken again because he [laughs] – he thought – so – but I just worked in 

the assumption they would be watching us, but as long as you didn’t do anything 

stupid you, you know, there’s no problem.  I did have – I think one Sunday morning I 

think I was the only one left there, I went round Tretyakov which is a big art gallery, 

and I was going round there on a Sunday morning and there was a girl, you know, 

barely more than a teenager, I noticed whichever gallery I was in she was in very 

close attendance, very attractive girl, so that made me feel a bit uneasy because it was 

more than – more than coincidence because I deliberately tried to shake her off, so – I 

mean could have been a simple pick-up or could have been KGB or could have been 
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anything, but anyway bit struck by how vulnerable I was there on my own, nobody 

else with me [laughs] and well a good few miles from the institute, no Russian friends 

or anybody with me, so.  So it just shows how careful you’ve got to be on … and I 

think, yes, there was … one other experience actually in the beryozka.  I was again on 

my own and this very smartly dressed young chap in his 20s came up and he said to 

me, ‘Excuse me, I heard you talking to the assistant, you’re English,’ I said, ‘Yes,’ he 

said, ‘I’ve just passed out of translator’s school,’ and he said, ‘do you mind if I speak 

– practice some English with you,’ and I knew straightaway that meant – translator 

school means KGB because nobody else gets taught English like that.  Anyway so we 

had a bit of a chat and then when I – he wanted to know what I was doing there, I told 

him, I said, ‘I’m a guest of the state committee for science,’ he went white [laughs] 

and he realised he was – he was obviously sent on a fishing exhibition and he’d 

picked up a, you know, somebody he shouldn’t have and so – and he type of, you 

know, waffled on a bit and he said, ‘What do you think of my English?’ and I said, 

‘Well it’s just too perfect, you sound like Victorian – you know, Victorian speak,’ and 

I said, ‘too prim,’ and I gave him a few examples, you know, where he was going 

wrong and I wasn’t nasty, just being helpful.  I said, ‘If you want to get the perfect 

English you’d listen to the BBC, especially the Scottish programme, because they’ve 

got the – it’s considered to be the best clearest English.’  And I didn’t tell him but 

somebody in GCHQ told me this and that’s considered best pronunciation of English, 

not people from the Gorbals but, you know, so – you know.  Anyway this poor chap 

looked a bit shattered at that and – and he said, ‘Oh I was going to ask you to come 

down for a meal,’ I said, ‘No thanks, I’m just too busy,’ and I said, ‘you know, we’re 

working around the clock.’  That was the only time I’d been directly approached, I 

think that was just a chap sent out, you know, what we call a fishing trip. 

 

Fishing trip? 

 

Well obviously trying to – I mean in – he’d – there was a lot of foreigners in the 

beryozka, so was anybody there going to be useful to us.  That’s what I’d have … and 

I must have stood out, well he obviously heard me speaking English to the assistant 

there because I – I just wanted some bit of amber jewellery for Anita, and I was 

asking about this girl, she was – most of the assistants there speak English anyway, 

you see, so didn’t have to struggle in Russian, I was asking about different types of 
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amber, that’s the main thing they have is amber, and she was telling me about these 

different types and how you recognise expensive bits and that.  And this chap 

obviously heard me speaking to her. 

 

[1:01:20] 

 

Were there ever any worries about the secrecy of your own work, sort of things you 

were actually using, the techniques? 

 

No no, as I say the only thing that was a problem were these photomultipliers which – 

and they were buried, literally buried [laughs] in the equipment, and even if you put in 

front – put it out they wouldn’t have known unless they’d taken – got the number off 

the tube and looked up the RCA catalogue, which they wouldn’t have had anyway 

because it was a military source, but so – so there was no real problem. 

 

What did you actually do for entertainment when you were out there? 

 

Well ironically the local communist party lays on all these [laughs] – what they called 

cultural activities there, so we managed to get to the Bolshoi, so that was very 

exciting.  In fact it’s quite an amazing place, all crimson and gold and very exciting, 

and we saw Swan Lake there, and Nutcracker with their top stars.  And also for some 

reason on our tickets we had free champagne in the interval in this special room, I 

don’t know how that worked but anyway we – we were whisked off during the 

interval to this room with glitter and chandeliers and the champagne was flowing.  So 

the only slight problem was that if you leave your seat in those theatres the locals tend 

to jump into them [laughs].  And we didn’t lose our seats but some people round us 

lost their seats and there was a bit of a scuffle as they got ejected, you know.  And 

then we went to the – what is in fact inside the Kremlin, the theatre there we saw 

opera there, I can’t think which one it was and … and I thought this place seems 

familiar and then I realised – and they showed these big party things in – on television 

on the news, this is where you always, yes, they showed this particular place and – but 

normally it was used for operas and that, that was very nice place.  And also we 

managed to get to the Circus, State Circus, which was probably one of the most 

enjoyable things because it was in their old – they’ve moved now but then it was in 
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their – well 18th century headquarters, it was like – it was really – smelt like stables 

and [laughs] terrible smell but fantastic circus.  That was very atmospheric, that was 

one more interesting things.  I mean you managed to see a football match in the Lenin 

Stadium, managed to see – not very exciting, Northern Ireland versus Russia and there 

was a bit of an uproar because Best, George Best was supposed to have played and he 

didn’t turn up so the crowd got a bit fractious in that.  So I think it was probably about 

the most boring [laughs], the coldest night I’ve been out and the most boring football 

match I’ve ever seen, yes.  But … anything else, oh yes, also the Russian crown 

jewels, a place called the Treasury in the Kremlin which at that time only senior 

people got to see so they arranged a trip for that, and we had actually guards with us 

which – but we had guns in our ribs as we – as we walked around, that was, you 

know, that – that wasn’t too pleasant, but interesting but [laughs] they took it very 

seriously. 

 

Was there much evidence of Cold War tension in the air when you were there other 

than the espionage bits? 

 

No, not really because as I say that – I don’t think people there are very interested to 

know what’s going on, I don’t think the average person they knew what – I think they 

just want to survive, I mean every day living is so hard there that … I think it’s as 

though they couldn’t be bothered with politics and nobody was brave enough to stick 

their head about the parapet, so.  So it was – I mean the only thing it took – just it 

could have been any cold or hot war, it was just the standard of living was so much 

lower than ours, that was the main impression you had.  The people were friendly, I 

mean wherever you went in the streets and – you noticed that people were very 

friendly towards you, if you got stuck … 

 

[End of Track 9]
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Track 10 

 

How did your work setting up the laser equipment actually progress? 

 

It was very smooth really, there was no real problems, I think – I think – one minor 

blip I think we wanted the laser was cooled with this distilled water and we found it 

very hard to get a source of really pure [laughs] – pure water, that was – so Volodiya 

Sannikov had to go around one of the other institutes, I think it was called the vacuum 

institute and got the stuff from there, so.  We noticed the Russians were very good at 

working together like that, they used to borrow and – well that’s a bit like us in a way, 

but I think they had to do it more.  I think they had lot less resources than us, it was 

only the military had all the resources I got the impression so – in fact I noticed that a 

lot of the – any really good equipment tended to be ex-military, which was almost the 

same as in England really [laughs] because quite often the military stuff is made 

ahead of anything else.  And that was the only type of snag I think we had in getting 

the laser and that installed.  And I mentioned the stray light problem but that was just 

– we never really did know what the problem was there. 

 

I’m wondering if you can actually just think back and where this laser actually is, 

where the Tokamak is, can you actually describe what the whole set up actually is, 

how it’s all arranged, to me? 

 

Yes, if you can imagine it’s on two floors effectively, there’s a basement with a laser 

sitting on these big concrete blocks, and then at the end of this optical bench with the 

prism that shoots the laser beam up through the floor of – which is effectively a 

mezzanine floor where the Tokamak is mounted.  And then the laser beam goes 

through an input – well through a lens that images the laser – laser beam onto the 

centre of the plasma itself, and then the beam goes whistling through, out through an 

exit window.  Used to go through the dump but when we came to the actual 

experiment it was going through the roof which I mentioned.  And then if you can 

imagine this large doughnut and looking in at 90 degrees, up on the mezzanine floor 

now, we have our optics actually looking into the side of the machine through a slot 

and optics can traverse this slide, slide up and down this slot so you can look at 

various parts of the plasma.  And also we could inside this re-entrant window we 
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could put different prisms, so we could look at different parts of the plasma, we could 

look at – in fact in the end we could look at every centimetre across the plasma.  And 

then … everything was kept – on the – it looked a bit of a mess because we didn’t 

want the laser light to get into the detection end so we ended up with black cloths over 

our very sophisticated spectrometer in this [laughs] so it looked a bit of a mess, didn’t 

look very glamorous.  In fact the Russian Tokamak doesn’t look very glamorous, it 

just looks a mass of black cables and unfinished components I think is the right word, 

because they tend not to finish any mechanical component to a finish that’s more than 

required, the job requires.  Most – in Culham and Harwell all our vacuum pumps are 

Swiss, so they all looked beautiful stainless steel and shiny flanges, well the Russian 

ones looked this very dull – looked like miners steel in fact [laughs] and the flanges 

weren’t finished very well, but – but they all worked.  Everything as functional was 

made to work, it functioned well but they didn’t waste any effort on making things 

look attractive.  But I think it’s one of the fundamental differences between them and 

us, they’re much more functional and pragmatic than us.  I think we always have the 

impression if it looks good it actually works a bit better I think [laughs], and the 

Russians didn’t subscribe to that … 

 

[04:30] 

 

So once you’ve got this equipment set up in the manner that you’ve actually 

described, is it simply a matter of just pressing a button and it works or was there – 

 

No, you had – I mean as I said we had the – we could monitor the actual current going 

through the plasma which is hundreds of kilo amps with the pulse, we could look at 

that on our oscilloscopes and if we wanted to follow at the peak of this current we 

could do most of the measurements because you knew that’s when the plasma is 

hottest, so we had to synchronise our laser with – with that.  But of course we had to 

[laughs] – they’d fire the plasma, then we had to take the pulse from that, back to fire 

our laser before – we couldn’t fire the Tokamak but we derived other pulses from 

them so – so we had to put a long delay on when they fired the plasma, to when we 

fired the laser.  And we had all these delay boxes so we could slide back and forward 

along this – in time along the current pulse, so we could look at the beginning of the 

pulse or … and also we didn’t bother to further – we waited for the plasma to be set 
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up, you know, they had to optimise the plasma because some days the plasma wasn’t 

very good, so you don’t always get ideal conditions, so we’d wait for them to get a 

good plasma before we wasted our shots because we knew our – all our components 

had a finite lifetime and laser flash tubes, you don’t particularly want to change the 

laser flash tubes because you lose your alignment and the mirrors have to be realigned 

which could take you days.  So it was a matter of just using the bare minimum of 

shots to get data.  But then we – well … come to the first real trouble we had was 

when we actually tried to see scattered light but we just couldn’t see any laser signal 

at all.  We got our stray light beaten down, you can measure your stray light by not 

having a plasma and you just fire the laser through the machine and if your stray light 

is low you don’t see anything on your detectors, that means, you know, literally that, 

there’s no stray light.  But when you fired the plasma, we couldn’t see the scattered 

laser light above the plasma light, so that was a bit strange, and we spent weeks – we 

thought there’s something misaligned or something wrong, anyway we checked John 

Sheglov’s calculation and everything, couldn’t see anything wrong with his stuff.  

Then we happened to look at this window on the bottom of the machine he was 

looking at and it was literally on the bottom of the machine and it turns out the dust 

had settled on this – it was a sapphire window, so it would transmit light over large 

wavelength band, so this dust was reducing its signal so it made it look as if the light 

from the machine was a lot lower than it – than it actually was in fact.  So it meant 

that all our calculations for the experiment were wrong and we’d – what – because of 

that we’d gone for long laser pulse and we knew we’d have to go back to doing – that 

was milliseconds, millisecond pulses, so now we switch back to the mode we used to 

use in Culham which is twenty nanoseconds, and luckily we’d packed – packed that 

equipment to change but that wasn’t instant, I mean that was – take about a week to 

modify that.  And Peter Wilcock fortunately had put – fused that fast pulse with 

different electronics to handle the output, so in that three months he’d built these fast 

amplifiers so luckily a little foresight on his part, so we managed to change.  In fact 

we – Peter and I were back in the UK when we decided to change, so Derek and 

Volodiya  changed all this – this, then when we got – when we got back to try again, 

we started blowing holes in the – in the prism that diverts the light up to the – through 

the machine which is – and that – that gave us a bit of a heartache.  I mean we found 

what happened, the laser beam was doubling back on itself in the prism, so again it 

was a kind of multi photon effect, so the beam intensity was like much higher than it 
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should be through the prism, so we just had to misalign the thing slightly so the beam 

didn’t come back on itself, so – but all these things took time to – and also it was 

embarrassing because we only had a few of these prisms which were quite large, I’ll 

show you one afterwards with the bubbles [laughs], and they had to be sourced from 

Windsor.  So we – we phoned our Bill Ball in Windsor and he made some and we got 

them sent out through diplomatic bag because that’s the quickest way, you know.  But 

the British Embassy was helpful then, they … and the Russians did enough – well 

Russians if it’s diplomatic bag they obviously can’t do anything, so that was useful.  

But that was the only time I think we used the embassy except for going to, you know, 

functions there.  But there were – they were well aware we were there because there 

was a high profile, you know, exercise on.  In fact when we were there Wedgwood 

Benn came out, he was Minister of Technology who’d approved our project and the 

team was invited to go for a function there but because of so many politicians [laughs] 

we hardly spoke – just about saw him I think.  And I’ve spoken to him since and he 

can remember that, he can remember going there because he was the first Englishman 

minister to have gone there for forty years or something, or fifty years so it was quite 

an important visit.  And he can remember authorising our visit and … so – and in fact 

he thought I should write – I mentioned that I was writing it up as a book and he – and 

he was very encouraging on that and he said, ‘Any help you want, I’ll help you,’ so … 

 

[10:45] 

 

When does it actually all come together? 

 

Well that was in – together before that [laughs] but without actually seeing anything – 

you have to fine – fine tuning, so Peter and I went back and we sorted out this prism 

business, we got it all working again, and then another month or three weeks had gone 

past and he came back to the UK again, I think it was August for a break.  Because it 

was quite hard work, sort of up and down the machine and changing things, 

physically quite difficult and we came back for a break and Derek and Volodiya said 

they’d have a go, anyway and they actually saw the first scattered light while we were 

away, so they [laughs] – made us feel a bit sick [laughs], so that they were the only 

two there of our team and they got the first results.  And I’ve still got the logbook with 

that, with Derek’s, you know, cryptic comment on, ‘Looks like one kilo volt 
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temperature,’ which is 10 million degrees, so he’d seen light in other channels, I 

mentioned to you before, the hotter the plasma the more channels, so he could tell just 

by looking on the number of channels what the temperature was.  So that – and then 

because they – he telephoned Bas Pease our director and then Bas Pease telephoned 

the States and they immediately changed all their machines overnight to Tokamak’s 

because they had different type of machines before.  So they – before I mentioned 

they wouldn’t believe the Russian claims, so it all changed overnight.  And then Peter 

and I went out and then I think I wrote the first paper then they just did a – well then it 

was just back to doing physics [laughs].  As far as they were concerned the 

experiment was over, we got results, but then we actually did some physics of doing 

measurements on the machine in their ordinary programme but it meant they could 

actually measure temperature and density properly for the first time, so that was – 

they were getting meaningful physics results out.  So it – in fact we got – if anything it 

got higher temperatures than they’d measured so it was, you know, useful for them 

because they had measurements that actually given lower results than actually the - 

 

[13:00] 

 

Do you remember when you actually first saw it working as it should have done? 

 

Sorry? 

 

Do you remember when you first saw it actually working? 

 

Yes, well it – to me it wasn’t [laughs] – I mean I’d seen loads of scattering, wasn’t 

any different to when you see it on the screen, it was no – no different to the ones I’d 

seen before, you know, so – no I think the challenge just to get it working, that’s it, 

it’s –  

 

What do you actually see when it works? 

 

All you see is like – it’s like a very noisy line on the – on the oscilloscope with a spike 

on top of it, if you can imagine that.  I think I'd describe it similar.  Well I can – no, 

like a rough sea with a [laughs] light – very simple like lighthouse on it [laughs], 
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except the lighthouse is jagged, that’s what it looked like.  And because some – near 

the edge of the plasma where it isn’t so dense you get a very short small spike above 

the background, so your aerobars is much – it’s much – you know, it’s a lot less 

accurate your signal then, but when you’re in the middle of the plasma you get much 

bigger spikes because a lot more electrons are scattering.  And then they – as I said we 

just did quite a lot of systematic measurements and wrote – the first paper in Nature 

which was just saying first results, then we wrote a – if you like a physics report 

which actually put some real physics in, you know, which – which become like a 

standard textbook on [laughs] – for Tokamaks now. 

 

How did you feel that it had worked? 

 

Sorry? 

 

How did you feel when it all worked? 

 

Relieved thank – relieved I think, it was [laughs] – we were actually tired as well, it 

was pretty – yes, oh it didn’t help that just as – just after it worked my father died as 

well which kind of put a dampener on it a bit so, you know, when exactly you’re 

jumping about celebrating it was – so that – that affected us quite a lot and … 

 

Had you felt under much pressure? 

 

I think the biggest pressure I felt was when we were back in England preparing it, 

preparing the equipment.  Didn’t feel that much pressure out there because of the – 

Peter and I had to get it right [laughs], you know what I mean, everything we did back 

in England, we had three months to get it right, but that was the – I think that was the 

real pressure.  And once we were out of Moscow, that was it, we’d – we’d – you 

know, luckily I think we – we did everything right and we had the fallback situation 

with the laser.  We didn’t get anything really wrong, I mean the only mistake had 

been on that background light which was just – that’s just physics, I mean there’s 

nothing sinister in that [laughs]. 

 

What did the Russians make of your success? 
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Oh they were very chuffed, I think they were even more chuffed because it, you 

know, showed how good they were [laughs], showed that Tok [Tokamak]– well it 

meant they were leading the world and the world just followed them and to this day 

it’s still Tokamak is the, you know, the basic model people are building. 

 

Do you remember what any of them said to you at the time? 

 

No, was very … out there, very little, very calm and, you know, matter of fact, they’re 

very phlegmatic and it was very weird [laughs], without being rude, but they seemed 

very calm about it.  I didn’t – I mean I didn’t have – Derek said they were fairly calm 

when it happened, though Derek I think was fairly calm though – I think he said 

Volodiya was more excited but – but I think he was probably just tired, I mean that’s 

[laughs] – you can get so tired.  I mean I think Derek had most strain because he was 

not just doing experimental work with us, he was going back to his flat and then doing 

theoretical work on the nights, meaning that – he was really a theoretician, so he was 

really burning the candle.  And he was on his honeymoon as well ironically [laughs]. 

 

How did the rest of the team feel about it? 

 

Oh they – Nick Peacock was probably the most elated … strangely looking back, I 

think he was the one that got most excited and I think really because he was officially 

the team leader, I think [laughs] if it had fallen flat he’d have got the blame, even 

though it wouldn’t have been his fault.  So I think there was an element of relief in 

that.  Also he’s one of these chaps that really got excited about ever he got new result 

– whatever experiment he did, he was – I think a lot of us, the rest of us were a bit 

calmer about it, yes … and I felt much more excited back on the original scattering 

experiment we did back in ‘64 when we first did the original scattering experiment, 

you know, when we first showed it worked back in Culham, I think that was, you 

know, the first time anybody had really done scattering in a plasma, I think that was 

more – it was all built on that and that’s when we developed all the techniques for 

controlling the stray light and everything.  So the basic philosophy for this technique 

was done back in ‘64 so by the time we got to ‘69 it was, you know, a [laughs] – 

wasn’t passé but, you know … 
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[18:30] 

 

Did you receive much congratulations at the time? 

 

Oh yes yes yes, I got promoted out of it and that was probably the main thing [both 

laugh]. 

 

From what to what? 

 

That was to principal then so … you know, and we had Royal Society invited us to 

come along and give a – they have these soirées where they have the latest science, so 

we made a mock-up of the experiment and went along to Carlton House Terrace and 

we simulated the laser beam using these rotating polarisers, looked very effective, 

looked better than the real thing we used to say, and probably cost more [laughs].  

And all these VIPs like Thomsons as a – George Thomson came along, Sir George 

Thomson, his dad JJ Thomson, discovered electrons for that with a bit of … and so 

that was a bit – and Thomson – we found what Thom – well that was Thomson 

scattering, so we were talking to these guys and Bragg.  I don’t know if you know 

about Bragg diffraction, again he came along, very distinguished physicist in that, so 

it was quite good talking to these people.  When they compliment you it meant 

something, you know, they said, ‘Oh a fantastic experiment,’ and Thomson said, ‘My 

dad would have been – liked to have seen this,’ [laughs]. 

 

[End of Track 10]
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Track 11 

 

How did you feel when you got back from Russia, when everything had been a 

success? 

 

I think the first emotion was exhaustion, we’d been very stressed for, well a full year 

then.  So exalted but very tired.  And also there was a feeling that anything we can do 

in the near future it would be an anticlimax after that, a hard act to follow as they say. 

 

What did other people at Culham make of what you’d done? 

 

They were very impressed, yes, you know.  But in fact some admitted thye were 

surprised we pulled it off and so [both laugh] –  

 

Do you remember any reactions in particular? 

 

Well obviously the director Bas Pease, he was most pleased because he had most to 

lose because he’d authorised the trip and he – in fact he was ringing up all his friends 

to not brag about himself, but exalt us chaps to say how good we’d been pulling this 

thing off and – but I think he was very relieved that we had because it could have 

been a political disaster if we hadn’t got good results and … 

 

So that’s was over with, what did you do next? 

 

Well we moved over to what you might call heavy physics phase, this is to exploit 

scattering as a diagnostic in Moscow, and previously we’d only measured the electron 

density and temperature, basic things you need to know, but – but then we – we had a 

device called the plasma focus which is a – well it’s – quite often used for weapons 

simulation, but this produces very hot dense plasma and copious neutrons, that’s the 

interest – that’s why people are interested in that.  But we – we had the privilege of 

using this as a diagnostic test bed, we had this device all to ourselves, and the idea 

then was to measure not just the … electron temperature and density, but to look at – 

look at all the other scattered features. 
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What benefit is there from knowing those scattered features and what are they? 

 

Well one thing is the effect of – if you look at the – see the ion temperature, it’s very 

hard to measure usually, if you get the ion temperature then one thing we could 

actually by looking at the shape of the scattered spectrum we could tell what 

impurities were in the – well we could see the effect of the impurities on this, that’s 

one thing we could look at.  But the main thing people wanted to measure – we used 

this phase really to develop the technology, there was a lot of new devices, multi 

channel devices coming on, in fact this was the first generation of solid state multi 

channel and instead of using banks of photomultipliers, we now had these arrays of 

silicone diodes, so we could get very – well almost continuous information, instead of 

using discreet channels. 

 

What’s the actual difference between two, could you describe the before and after to 

me please? 

 

Well just the photomultiplier, you can only just look at one little bit of wavelength, 

well with these other continuous solid state devices we could look at the whole 

spectrum in great detail.  In fact the only limitation was just the photon limitation and 

as time went on we had more sensitive devices and these – these had amplifying 

stages in front, so we could look at even, you know, lower densities and get better 

signal to noise.  But once we had these if you like powerful technology, we could 

push onto measuring the more difficult things, one thing they want to measure, 

particularly in Tokamaks is the current density and nobody had ever done this, and so 

we shifted onto another – in fact Culham had in fact in the meantime built their own 

Tokamak called DITE, so we were set up to measure the actual current in here, and 

this used the effect that the electrons actually gyrate around the electron field lines.  

And if you look at the correct angle as well, instead of getting a smooth scattered 

spectrum, it gets modulated at the gyro-rate of electrons if you like, so the – as the 

field varies it – the spacing of these gaps varies as well.  But this is a very 

sophisticated bit of optics, we actually had to tune all our collection optics in for the 

magnetic field of that machine and we used a – not an ordinary spectrum, but a 

Fabry–Pérot, this is a two plate interferometer so we – so we actually tuned this 
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interferometer so it picks out these peaks in the modulated spectrum.  So this … in 

fact nobody else has repeated this experiment [laughs] it was so difficult, but –  

 

[05:45] 

 

Could you describe to me what you actually did for this experiment?  Let’s start off 

with what’s an interferometer [laughs]? 

 

It’s – well interferometer is when you can – you actually have – have two plain – well 

the easiest way of explaining it is two parallel plates and the light actually interferes 

with itself and then you get fringes built up and the voyage of the spacing of these 

plates, the higher resolution you can go to.  So you can go down to fractions of an 

angstrom.  In fact we’d use these in the early days to – to measure the line width of 

lasers, but we’d extended this now to look at the scattered light and now we used a 

gated image intensifier to look at this, because we had to look in – in 2D, not just … 

just not in a row of detectors, we wanted to look in if you like angle of space at these 

fringes – if you can imagine a circle of fringes, what we were looking at is not a 

complete circle but bits of this split up in azimuth and the particular bit of angle you 

saw in azimuth was an indication of the actual magnetic field in the plasma.  But 

that’s grossly oversimplifying it all but [laughs]. 

 

Hmm. 

 

It took about – Paddy Carolan and myself about a year to do this experiment, so it’s 

quite a – but we only had very few shots on the machine because we took up quite a 

lot of port space on this Tokamak and on those experiments space is a premium, you 

know, port space.  So we only ever did one actual – well couple of days and we got all 

the results in that, in two days. 

 

[07:40] 

 

You talked a lot about, you know, the team of people you were actually working with 

when you were in Russia, some – who were you working with when you returned? 
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Well it tended to be a lot with PhD students and on the plasma focus, it was with 

Richard Kirk who did the scattering with me and David Muir who did photo rotation 

and Richard Kirk left plasma physics after [laughs] getting his PhD but David Muir 

was still back and he’s now doing sophisticated data analysis, he’s – he’s pushing 

onto Bayesian mathematical analysis, stuff like this and – but with him we detected 

the first filaments in the plasma which was another important thing we did in this post 

Russian work, because Professor Malcom Haines in Imperial College had predicted 

these filaments in plasmas, but nobody really believed him until we actually – we 

actually saw these filaments in the plasma focus and - 

 

What’s a filament? 

 

It’s literally a fila – instead of the plasma thing continuous, you get like a thread of 

high density going through it, with huge magnetic fields, and it’s this high magnetic 

field that deflects the – it actually rotates the polarisation of the ruby – well laser light.  

And also we clipped the laser down to a few nanoseconds, so we had very high 

temporal and spatial resolution. 

 

Clipped it down in terms of the time of the actual – 

 

Time, time – 

 

Shot you’re doing? 

 

Yes, instead of a laser being a normal twenty nanoseconds, we clipped it down to one 

or two nanoseconds, because this plasma was very fast moving, it was an imploding 

plasma and … so that was another new thing we measured was the actual – well 

showed these filaments actually existed, and this then coupled in with the plasma 

theory because theoreticians had predicted this and … 

 

When you actually returned you mentioned you were promoted? 

 

It was senior scientific officer, got it that wrong by that time, jumped one [laughs].  

Principle was later. 
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[Laughs] Do you actually have any extra responsibilities? 

 

Well not – not as such, I was just given carte-balance to carry on developing these 

techniques and we didn’t have the – well we usually had one very good technician, 

one been with us – Harry Jones, he’d been with us on the Moscow experiment, but I 

usually had two PhD students at a time, so it was quite a small team.  So I think this is 

why we were given free rein because we weren’t terribly – the equipment we had was 

expensive, but the manpower wasn’t, but even then the equipment was quite 

expensive, these detectors we used, these multi channel ones were about 40,000 

pounds in those days and that’s a lot of money in the ‘70s. 

 

[10:50] 

 

And these were state of the art. 

 

I have a few sort of little bits I’d like to break this down into, one of them was talking 

about equipment and I was just wondering compared to the stuff that you’ve taken 

over to Moscow, how far had the equipment progressed by –  

 

Oh it was quantum, literally [laughs], make a pun, quantum leaps [laughs], just the 

fact we could get so much more data out instead of plodding through it point by point 

we could get complete spatial scans and … 

 

Was this sort of equipment you’re evolving yourself? 

 

No, a lot of it’s been – a lot of it fallen off the American military, I think these – most 

of these detectors were for Star Wars and things like this and so we just took 

advantage of that.  And in fact it was really driven by military – well it was high tech, 

stuff usually is, but we took advantage of that.  But we switched from – in the early 

days we used to do use Aldermaston, but later on we tended to use American 

technology and – because that surpassed stuff done in Aldermaston, this is the stuff 

we knew about, yes. 
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How do you actually get your hands on American technology? 

 

Well partly we had a lot of contacts with American labs and the American producers 

were very keen to sell us stuff and – but some of the things called Cryotrons, they 

were slightly sensitive because they were only meant to be used for nuclear cleared, 

you know, weapons cleared people and we used those to – we used to have those via 

Aldermaston, because we shouldn’t have had them really because they used to trigger 

– they’re part of the weapons trigger systems.  So probably use those to switch lasers 

very quickly, these little – these are what you called cold cathode switches, that’s little 

electronics which are very small, only about an inch across and – but that helped us a 

lot on the laser side, but this is really a bit earlier than this.  In the earlier laser 

development I should say but – no the big change after Moscow was in the detection 

side. 

 

That’s through things like gated image intensifiers. 

 

Yes, yes, that … 

 

[13:25] 

 

We’ve talked quite a bit about what Culham was like earlier on, but whereabouts 

were you actually working in the 1970s there? 

 

Well the – Culham [laughs] had a lot of little experiments and this plasma focus was 

in the lab on its own, so we had that to ourselves, you could actually go in the 

morning and switch it on and start experimenting within half an hour, it was like your 

personal experiment, well if you went to work on the Tokamak it was a major team 

thing and you had to fit in with a big team of people, so that wasn’t – not so good for 

us to develop techniques.  Because when you get on the bigger machines they expect 

you to work as part of the – well part of the physics programme for that, well we saw 

our mission in life as developing new diagnostics.  So if ever we went on a big 

machine we were the guest performers, and we usually had a limited window on that 

because often it held up their programme and sometimes they had – for our special 

plasma conditions just for us, they’d match the plasma to – particularly this current 



Mike Forrest  Page 192 
C1379/48 Track 11 

 

���������	�
�������������� � �		����
����
������   

experiment, they had – measuring the plasma current, they actually had to make the 

magnetic fields on the machine tune to our actual experiment [laughs].  We’d had the 

interferometer made for a particular magnetic field and so they actually had to tune 

the experiment to us which is not the usual way of working, because that meant we 

only had very limited time on – on the machine because it stopped the main 

programme.  But – but because we got good results they were happy [laughs], I think 

if we didn’t get results we wouldn’t be so popular. 

 

Could you actually describe what this laboratory was like to me?  Just trying to sort 

of put you in your context as it were. 

 

The plasma focus was just – if you can imagine a vertical cylinder about a metre long, 

six inches across, and then an array of cables going into the top end of it, and then a 

mezzanine floor with a huge capacitor bank and spark caps feeding it, and then this 

plasma foc – the actual metre tube had a stainless steel manifold with all ports, about 

every forty five degrees there’s a viewing port, so we could put the lasers in one 

particular angle and look at other angles, so it was purely a – what I call a diagnostic 

machine and there was a neutron detector there, you knew it’s working properly if you 

got a lot of neutrons out, as I said the original motivation for this was neutron sourced 

weapons.  And you could hardly see – the actual device itself just swamped by the 

diagnostics around it and we had – usually you had two types of laser, the ruby laser 

like the one we’d used in Moscow, and the big CO2 or carbon dioxide lasers which 

were much bigger and these emitted ten microns.  So the actual plasma device was 

swamped by the volume of the diagnostics around it. 

 

[16:40] 

 

What happened to your other colleagues that you’d gone to Russia with, were they off 

doing their own little things as well or were you still in touch with them? 

 

Well Peter Wilcock tended to work with us a bit on this particular experiment because 

he’d done the original fast switching for this, so he’d – he’d – but he wasn’t involved 

in diagnostics.  And Nick Peacock, who was the leader of the project, he went back to 

doing spectroscopy and Derek Robinson, he went and built his own small Tokamak, 
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table top Tokamak so he could try out his own ideas, and so he was the serious 

Tokamak man if you like.  And he was – eventually ended up being director of 

Culham so he … but he – when he’d been working in Moscow, he had these ideas of 

doing his own Tokamak, table top one.  A bit like [inaud] had his own like private 

experiments, so he could just work on his own or with a few students and – because 

he wasn’t senior – very senior in those days and … 

 

Hmm.  Were there any sort – 

 

And – sorry, and Harry Jones, technician, he stayed with me, so … 

 

You mentioned working on his own little experiments, how much sort of freedom did 

you have to pursue what you wanted to do? 

 

It was total really, we didn’t quite – I think a lot of people were envious that we could 

do this but I think because over the years we’d always produced results and also we 

were always trying new ideas that had high risk and I think you find very few people 

willing to try high risk [laughs] experiments.  And … but there wasn’t any real – I 

mean it is a high risk, I mean the worst could happen that it wouldn’t have worked, 

but I can’t recollect any experiments that didn’t yield any results at all. 

 

So when you say high risk do you mean in terms of it might not work rather than 

safety [laughs]. 

 

Well because nobody’s done – no, nothing to do with safety, just nobody has done it 

before and you have to commit a year or perhaps a few years of your life onto this 

idea, I mean that – especially the magnetic field one, we’d committed well over a year 

of our careers onto trying that out, probably a year of planning and a year to do it.  So 

if it hadn’t worked we’d have written off two years of our career.  But you … but I 

think you get driven by the – just the challenge of doing the new experiments and 

you’d really have to do a risk assessment, like [laughs] apparently they do in some 

places today as … so we were quite privileged really being able to do whatever we 

liked.  And also having PhD students, they were a free source of labour, and these 



Mike Forrest  Page 194 
C1379/48 Track 11 

 

���������	�
�������������� � �		����
����
������   

chaps and girls were hand picked, they were always good, I can’t recollect of having a 

bad student. 

 

What sort of things did they do? 

 

Well they – well the – I mentioned this solid state detector that meant we could look 

at these spectrum in great detail, well this one chap Richard Kirk, by looking at 

different angles at the plasma we could look at the electron, how the electrons 

behaved and if we looked at another angle we could look at the ions.  A bit like we 

did in the old days but separately, but now we could look at it all on one detector, we 

could bring optical fibres around and image all these effects onto the – onto this new 

detector.  So it was actually as I said before quantum leap, so this chap – that was his 

PhD type of topic, which he had to work up from scratch and get this new technology 

working, and do the analysis of the results, so it was quite a – very full PhD he had.  

And then Dave Muir, the other one, came along after doing the Faraday Rotation 

which was a different – different type of technology, was still a laser but didn’t – not 

multi channel, it was over – exercise in time – time management, looking at these fast 

pulses of the light as it – by detecting very small movements in rotation, well rotation 

of the polarisation. 

 

What sort of responsibilities do you have towards the PhD students, are you a 

supervisor or …? 

 

Well we internal supervise, but they usually have a university supervisor, then an 

internal one in – in Culham, yes.  But you just – they just worked totally with you, I 

mean they were – and they’d – they really cast off from the university [laughs], I 

mean I think … we tended to have people from Imperial College or Cork in Ireland.  

But Richard Kirk was actually from Royal Holloway College, we used to have some 

people from there because they were quite heavily into optics at Royal Holloway in 

those days, so.  And our – one of our earlier consultants, Professor Bradley, he’d 

come from Royal Holloway so you tend to have these historical connections with the 

university departments.  And of course Imperial College always heavily into plasma 

physics as well. 
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As well as the students, are there any sort of links at staff level too? 

 

Well all the time I was with David Evans who was the chap who’d worked originally 

on the original scattering thing, we tended to work in parallel, he went off on his own 

things, but had a lot of contacts with him.  He was much more interested in the theory 

of scattering, so quite often if we had an idea about scattering we’d discuss the 

theoretical side and he’d go away and beaver away at that so we could get on and beat 

down the technology if you like.  And also he didn’t like management side at all, nor 

Nick Peacock, so in fact Nick Peacock, my boss, he had what you call a merit 

promotion, this is quite a senior promotion, but with that he has no management 

responsibilities, he can just do it – so meant I had to take over all his management side 

[laughs], so that was – that was a change, this happened really after the Moscow thing 

I think.  So as well as doing the experimental side I had to pick up the pieces on the 

admin side as well. 

 

What sort of things come under admin? 

 

Well just things like the budget and keeping people off your back who want – for 

example one thing on the plasma focus we had American Air Force money, and the 

three air force colonels, military types, and all they wanted was our results, we didn’t 

have to do anything for them but all they wanted were our results as they came out, so 

they could feed it back into the database on plasma focus, which I said was for 

weapons stuff.  And these people wanted a report every three months, and Nick 

Peacock wasn’t very good [laughs], so I usually had to rush around and cobble up a 

three monthly report with our results and – because usually stuff they were interested 

in was our scattering, they weren’t interested in Nick’s spectroscopy, so it tended to 

be my stuff anyway but - 

 

[24:30] 

 

And it was quite interesting because one of these air force colonels is – one of his 

sidelines, he was responsible for looking at UFOs and we used to go down to the local 

pub, liked to go down to the Barley Mow for a drink and he mentioned this and I said, 

‘Well do you believe in them?’ and he said, ‘No, unfortunately,’ he said, ‘when I 
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joined the unit,’ he was in charge of all this for the States, he said, ‘I believed in 

UFOs,’ and he said, ‘I don’t now.’  And I asked him why and he said, ‘Because with 

American surveillance methods,’ he said, ‘a fly can’t move in space or around the 

earth without us knowing about it,’ and he says, ‘a bit [inaud] bit like, you know, 

finding out about Father Christmas not being real, you know [laughs], you’re a bit 

disappointed, because you want to believe in UFOs and,’ so these guys were quite 

interested in these – they obviously had special – all three had areas to watch over.  

That’s the only one that told us what he was doing, the other two were I expect more 

dubious military things, but – but they used to come every three months and they used 

to say, ‘Have you booked a table at the Barley Mow,’ that was their first question, not 

physics you’d done, you know.  And then you’d just – as you sat down you gave them 

the three month report and they’d give you a – quite a large sum of money for doing 

this, no questions – free money as far as we’re concerned and … 

 

What sort of background did they come from, did you get an idea whether they were 

scientists or just –  

 

Oh they were full – they were full colonels, oh yes very senior and they were proper 

scientists, these two had doctorates [ph], but they were from, you know, these military 

Albuquerque, these military establishments which do a lot of sophisticated weapons 

stuff.  But probably never discussed – for obvious reasons didn’t discuss them.  We 

kind of guessed what they did but, you know, there’s the rules and, you know, it’s the 

game you play.  But we don’t ask and they don’t tell, you know. 

 

You mentioned you had responsibility for doing the budget and I know that some 

people think budgets are quite mundane things but, you know, I mean they are 

important as how organisations function, so I was wondering if you could just tell me 

a bit more about that, what you had to do? 

 

Well I should say it’s a bit false in a way [laughs] because we never had to ask for 

budget, we just – if we wanted to buy something we could buy it, but – but one of the 

problems we had is with being in a government department, they usually say, ‘Well I 

want you to go out for three or four quotes to make sure you get the right price,’ and – 

but often we knew there’s only one would work so you had to go and talk to the 
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contracts people and finance people and convince them.  This is strictly, you know, 

legal type of thing that you can’t go for the cheapest because you couldn’t work so 

you have to make – which is kind of almost against the rules, but it’s commonsense, 

because if you bought one that didn’t work that would be financially responsible.  So 

that’s a type of – so we found we had very good relationship with the administrators 

and also we had been – I don’t know if I’ve mentioned it, we always used to get the 

administrators involved with our work, we used to – they used to come down and say, 

‘We’re doing,’ and we used – they used to get, you know, they – so when I asked for 

some detector, they knew the context of it, they know that, you know, about what it 

was for.  Not in great detail but they had a feel for it and also they felt part of, you 

know, that they weren’t just a spare part and … 

 

So how much did you actually talk to the administrators about science? 

 

I think they’d – they used to come – quite often had lunch with these people and 

they’d say, ‘Oh what’s so and so, you know, what’s this effect?’ and you’d just 

explain, they’d be generally interested because they – because somebody else had 

come to ask them and in fact found out not many people did actually [laughs] – I 

found fairly rare that we did speak to them like that.  But we used to – once we’d 

cultivated them, but we used to – well these chaps are our friends as well, I mean so 

it’s – but in fact I still to this day, I play bowls with a chap who used to be the finance 

officer, and he used to call me Flexible Mike because he wanted me to [laughs] – 

because I always used to find ways of getting things done, so – because – and I used 

to walk the office, ‘Oh my god,’ he’d say, ‘there’s Flexible Mike coming.’ 

 

Why did – 

 

And well that was another thing, is this strange thing in governments that you have to 

spend your budget before the end of the financial year and quite often we’d have 

money left over and we’d want a certain device if we needed it, I mean we never 

bought anything unless we needed it, so quite often we’d send an order out to a firm 

and they’d deliver a phantom, one of these within before March or April, whenever 

the end of the financial year was there.  So again, you know, the contracts knew about 
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this but it was all above board because it meant we didn’t lose that money or waste it.  

And I mean we never took advantage of this in any way. 

 

What happens if you don’t spend the money? 

 

I just goes wasted and doesn’t carry over to next year so – but – but as I say in our 

case it was fairly academic because we always had a [laughs] budget we wanted. 

 

Was there ever any sort of pressure on you to spend less money? 

 

No no, I can’t – never in the time I was doing diagnostic development.  And since I’ve 

retired and gone back – I mean as obviously now it’s a lot more for corporate 

management and much more – but I don’t think we – we didn’t waste money at all, I 

think it was – in some ways I think it’s a better way of doing it.  But – but of course 

you get some people that will just buck the system and do silly things and … 

 

Did you ever find you had to justify your purchases to anybody? 

 

Not – only to these – well if you’ve got a really big, like the laser system which could 

be hundreds of k and in those days then you had to go to higher authority, but things – 

there’s nobody really in a position to question you because they – you know, we just 

used the straight technical arguments.  Where we wanted the American one rather 

than British or – at one time we’d one senior guy who kept on pushing the you must 

buy British lasers and that, but at that time the British laser wasn’t good enough so we 

just – but ironically now if you go to Culham and see the latest scattering experiment, 

the laser is a British one from Rugby, yes, yes, you know, British lasers so they’re 

superior to the Americans so it’s – just shows it’s – these things come around. 

 

[31:20] 

 

Did you have any sort of staff management duties as well? 

 

Well I think – well you always have to write reports on – annual reports on your staff, 

to see how they – every – well all civil servants [laughs] [inaud] people.  You fill in 
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reports that you’ve done over the year and then your boss writes comments about you 

and that cascades up.  Usually there’s two or three reporting officers write up on you 

and then the end of the year they decide if you need promotion or a bonus or 

whatever.  In the early days it wasn’t bonuses, it was just bonus – promotion was the 

main thing.  And of course I used to have people below me and this is a cascading 

process and if people underperformed you had to tell them off, but I – I can’t recollect 

ever telling anybody off for underperforming.  I did have one problem with – he 

wasn’t – he was loosely attached to me, electronic technician who obviously had a 

drink problem and that was quite dangerous because he was working with forty 

kilovolt capacitor banks, so I – I type of pressed the red button, went across to see the 

medical doctor, that said you had to be fairly discreet, I didn’t mention it to personnel 

or anything, I just went straight to the doctor, the site doctor and he just pulled him 

straightaway and got him into rehab, you know.  But I mean partly it’s self-

preservation because I was working on the machine and [laughs] – and if he’d made a 

mistake he could have killed me, so – but that was – very rarely had anything.  I mean 

there were a few people around that had breakdowns, they had to be – but none of my 

people had any real problems.  I mean there were a few characters a bit strange, but 

not [laughs] – but that is the rich, you know, mix if you like. 

 

[Closed between 33:18 – 33:35] 

 

So when you sort of talked about having, you know, what sounds like quite a degree of 

freedom in terms of both what you’re doing and, you know, your ability to just, you 

know, get things funded, I’m just wondering do you think that the fact that you’d had 

that success in Russia actually contributed to that or …? 

 

Well I think it was – it gave us more weight, I think somebody would have a job to 

just – to question our judgement after that [laughs] so we could – mind you if you 

start to get it right you couldn’t assume you’d keep on doing things.  Though I think I 

mentioned before that really wasn’t a high-tech experiment, that was more a – if you 

like a logistical masterpiece than – I mean the experiments we did later on were much 

more sophisticated, this measurement of plasma current in DITE and stuff like that. 

 

[34:30] 
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You mentioned talking about, you know, working from – on sophisticated experiments 

that were just as you put before logistical feats to – I think you described earlier as 

heavy physics, you mentioned a magnetic field experiment that took a whole year, 

what were you doing? 

 

Well this is the one I mentioned about having this interferometer and we had to build 

– in fact the … this is called Fabry-Pérot which is a pair of parallel plates which have 

got special coatings, we had to get these special coatings made and we had to get 

these plates about four inches across, when normally they’re about an inch across 

these plates, so we had to use a special optical firm in Surrey, Optical Works, or a 

branch of Imperial College.  So the interferometer itself was tricky and then we had to 

go this image intensifier camera which I mentioned, so the technology was very – 

very advanced if you like … 

 

What was –  

 

And the actual collection optics on the machine, this was an array of prisms which 

we’d never used before, because normally we collect the light through one big lens, 

but with this we had to if you like set – put a set of prisms on a periphery of circle to 

pick up the light at different angles and so that took a lot of computational effort and 

optical design, so.  So how it worked, Paddy Carolan tended to do a lot of the was 

[laughs] a colleague who was actually working in a lot in Germany at the time, so he 

was doing quite a lot of the calculations for the optics and the layout of the stuff, then 

I had to actually make sure it got implemented and – so we type of worked back and 

forward and – on that.  And also it was very difficult to integrate with this Tokamak 

and in fact it – because they’re so critical on plasma purities, very high vacuum 

system on these and the machine has to bake, a bit like the Russian thing.  And on this 

machine they actually gave you an engineer to integrate, they don’t really trust 

[laughs] – wouldn’t trust us so they actually gave me a very high grade engineer to 

integrate the equipment.  He was actually – I think he was senior to me at the time, 

but anyway he was working for me [laughs] but he had to integrate our equipment 

onto this DITE Tokamak.  And he was responsible for the vacuum integrity and – 



Mike Forrest  Page 201 
C1379/48 Track 11 

 

���������	�
�������������� � �		����
����
������   

well an the electrical integrity, we didn’t cause any short circuits or voltage flashovers 

or – but two of them make like a field or any other effects. 

 

So what was the actual – can you just summarise for me there the  purpose of this 

magnetic field experiment? 

 

Well it was actually to – you can measure the temperature profile in the plasma which 

I told you before just peaks in the centre, well this actually works out the actual 

current, the electric current that’s tied up with this so you can actually – and of course 

that depends – that determines whether your plasma is stable or not, it’s the twist on 

the plasma which we’re measuring.  And we actually measured the first time this – if 

you like the amount the current twists as it goes round the – so plasma corkscrews 

inside the doughnut and we’re actually measuring the amount of twist this current 

makes, which nobody had done previously. 

 

Just so I – 

 

And rather ironically nobody has ever repeated this experiment [laughs], it’s so 

difficult, so [laughs]. 

 

What’s difficult about it? 

 

Well just all these complicated parameters you have to bring into it, the optics, to tune 

your detector to the actual plasma and detection, it’s – so other people have – as – you 

mentioned risk, that’s other people judged it too risky to try so.  In fact a chap, 

Hutchinson, he was a professor in the States, he used to work with us, in MIT is there 

and he said, ‘You can’t understate the difficulty of this experiment,’ he put this in his 

textbook so we like quoting that. 

 

Is that common in nuclear physics that experiments only get done once or …? 

 

Oh no, I think that’s [laughs] – as far as I know, but [laughs]. 

 

I was just wonder – sorry. 
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I think as – but I think now many people have to be fair given the privilege we had of 

carte-blanche to do what we liked because most people have to account for their time 

money and everything.  I don’t think people like myself and our team exist now 

because – you know, the constraints are too tight or money.  And also you don’t really 

need the diagnostic development, it’s – it’s all the stuff now is honing if you like, fine 

tuning diagnostics, rather than developing new things, you don’t need to really 

measure new things on plasmas, you just need to measure what’s there properly and 

on ITER which is much bigger, it’s a matter of scale, have to get used to doing this on 

a much bigger scale. 

 

[39:45] 

 

I’m curious, which do you think would be – was the biggest success of other magnetic 

field work then, you know, doing this experiment which is, you know, really hard and 

actually getting a result from it, or actually the fact that you’d developed the 

diagnostics along the way which was actually your bigger concern? 

 

If I had to choose one thing it would be the original scattering we did back in ‘64 

when we measured the – first measured electron temperature and ion temperature 

which, you know, because we did all the – if you like we set up the template for 

scattering experiments.  Every scattering experiment now is based on that – that’s the 

model, you know, with the beam out and controlling out and the dump – light dumps 

and basic philosophy.  And also we showed that you could – by varying the angle you 

could look at different plasma parameters which – in scattering.  But in sheer 

technology and difficulty was the current measurement on the Tokamak, that was the 

[laughs] most ambitious thing, one I done in my life.  But it – I mean the other one is 

more important because that was the, you know, foundation stone for scattering, 1964, 

scattering experiment. 

 

Perhaps we have talked about, you know, the way you go about the original sorts of – 

the Soviet scattering experiment in a lot of detail, I was just wondering if you can just 

give me, you know, a brief idea of how different the work you were doing in the ‘70s 

was from that, just because I’ve got that as a reference point in my mind as it were? 
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Well I think the differences there, we were trying to confirm their claims that it was 

hot and dense, that was the basic thing, that’s all we had to do.  But in the ‘70s we 

wanted to – went on to try and measure the other things in plasmas and make the 

technique much more flexible.  As I say we wanted to measure the plasma current and 

the effect of impurities on the profiles and as I said by chance getting the filamental 

behaviour out.  So it was if you like a drive to get more parameters measured and then 

after that –  

 

[41:55] 

 

I haven’t mentioned this yet, there’s another type of scattering called florescent 

scattering, this is where you tune – tune a laser to – if you like a transition to an 

atomic transition so it – the most light you get from a plasma, the visible light you see 

is H-Alpha, this hydrogen light, and you can – if you actually tune a laser to that 

particular wavelength you can – it actually tells you the number of neutral particles 

there, but it’s – the trouble is, with ordinary – when you scatter electrons, if you want 

a big signal you just put more laser power through, but florescent scattering, there’s 

only so many electrons in an atom that you can excite.  So once you’ve excited those 

that’s the signal you get, so that’s a much more difficult experiment.  But the interest 

in this is measuring the ion temperature and the neutral density in plasmas, so that’s 

another – again looking for new parameters.  So the neutral density is important, 

especially at the edge, and also they want to know what the ion temperatures are at the 

edge because this – how the plasma interacts with the wall is very important because 

that can determine whether a plasma stays stable or not, because it determines the 

shape of the plasma profile. 

 

When you do actually get into the florescent scattering work? 

 

I think that was … must have been I think late ‘70s wasn’t it, yes, no ‘80s yes.  Yes, 

about 1980.  And this is with Imperial College, they were very – they were interested 

in this, there were more spectroscopists and Professor Dave Burgess, he was leading 

the work there and then I had this girl Denise Evans, she came to work with me, she 

was from Imperial and she’d – they actually built the laser up in Imperial College and 
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brought it down to Culham so that – and these, instead of having solid like ruby 

lasers, the solid ruby rod, these have got dyes, liquid dyes in with a flash tube, with a 

coaxial [ph] flash tube around and these are quite nasty devices there.  Because these 

dyes tend to be carcinogenic [laughs] so if they – if you touch them or if they explode, 

it’s not very healthy, so.  And of course these things had been built in a university 

environment, not industrially they were a bit [inaud] to put it politely and so they 

weren’t very reliable, so we had real difficulty with these, but Denise – Denise was 

very good experimentalist.  So we actually did – again another first was using these 

dye lasers for florescent scattering, we did this – one was H-Alpha and H-Beta to a 

different one again, different laser again, we did the first experiments on those so that 

was pioneering work again.  But again this is one of these techniques which is quite 

difficult because the signals you get aren’t very big and not many people have 

exploited this.  In fact I think each of the big experiments going – being built in 

France now, they’re interested in me going out to talk about that to see if we can 

apply florescent scattering, might be going over there in October to discuss that.  So 

that’ll be a – a bolt on type of experiment, not … but there is some very sophisticated 

stuff you can do on that to increase the signal to noise.  There’s – if you pump these 

things – if you use an awful lot of laser power, get non-linear effects and this then 

produces a – lines away from where the noise is, again very heavy physics I’m afraid, 

so.  But we’ve read the paper proposing this but again nobody’s actually done this yet, 

this is again a – I think University of York is interested in doing it, but – so what I 

hope will happen now is that if ITER is interested, I’ll get a student or one of my 

connections in York to take it over. 

 

[46:35] 

 

You mentioned a few sort of colleagues in passing along the way, one of them was 

Paddy Carroll? 

 

Carolan, he was the Irishman, he’s a professor now, yes, he’s retired but no we’ve 

worked for years on – always in … if you like in parallel. 

 

And where does – 
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And he’s also very interested in spectroscopy, more than I was, yes.  I did more of the 

scattering and he was – he liked this – more of the spectroscopic work, but on JET we 

did quite a lot of spectroscopy together, looking at impurities and that. 

 

When does he actually come on the scene? 

 

He came on quite early in the – I think in the ‘80s and in fact his PhD was this – this 

magnetic measurement I told you about, he had done the fundamental for that, work 

for that – his thesis, but on a – not a Tokamak plasma, this is on a theta pinch [ph].  So 

he’d shown in a way it could work there. 

 

Hmm, what sort of chap was he? 

 

Very argumentative Irishmen is the right word [laughs].  He was a combat man, yes.  

And Nick Peacock, we had two – if you like … people who liked a bit of interaction, 

and arguments.  And Paddy Carolan came from just across the border so he was just – 

he qualified as an Irishman, not a Northern Irishman, so.  But we’ve always got on 

very well and well I think we’d act as a catalyst to each other, we both push each 

other along, you know.  Because it’s very hard to find somebody you can inter – 

David Evans and I used to interact a lot, but you need somebody, you know, you feed 

off each other for ideas and you can say mad ideas, you know, ‘Let’s try this,’ and a 

lot of people you can’t say things to because they say, ‘Oh that’s stupid,’ or whatever, 

but I know whatever I say to Paddy or – or used to be Dave Evans when he was alive, 

they’d at least you know, they’d think, and if there’s a germ of an idea in it they’d go 

along with it, so they were never negative on anything and –  

 

Are there any of those occasions you remember in particular? 

 

… Well I think this – I think applying this magnetic one to the Tokamaks was one 

with Paddy because we both, you know, we both knew it was difficult, I think that 

was one and as I say we just interacted on it, we – we worked around it how to do it 

and it was very iterative is the right word between us and – but at – there weren’t 

many people working.  I think that was the trouble, you need people who are very 

keen to push things forward and not many people like to do that in pairs, most people 
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like to plough their own furrow and – but I found I’ve always managed to work well 

with – if I find a kindred spirit if you like, a bit mad [laughs]. 

 

How do you – 

 

But again sorry it’s quite privileged in a way because I could afford to be like this, not 

many people had – most people had to work for something and give them definite 

targets, so I’ve been very privileged, you know, to be given a free hand. 

 

[49:55] 

 

Sort of little, almost comparison points with your colleagues along the way, you know, 

more generally within Culham and I was just wondering if we could sort of pull this 

out a little bit further and I was wondering how you actually compared to your 

colleagues do you think? 

 

I think they probably thought I was lucky [laughs], because most of them used to say, 

you know, you never get questioned on anything, it just – you know, you’re given 

carte-blanche.  But on the other hand they didn’t take these risks, I mean they’d – 

there weren’t that many really adventurous people, I think that’s the – by some 

strange thing to say.  Because most people just got caught up into a team and they’d – 

they have to do – you know, make the machine work and measure something or, you 

know, prove something and they get very narrow, well I was lucky, I could, you 

know, broaden out – even to this day I can broaden out on things [laughs], but very 

few of my colleagues in that position.  Even the senior people, they had to say run an 

experiment and produce results for a conference and perhaps you know most – most 

research physics is based on conference – conference to conference because that’s the 

PR for the – for the lab if you like.  And when it comes to that there used to be the two 

– there used to be what we called the big machine conferences went on for Tokamaks 

and everything, but the one I liked to go to was the specialist one on high temperature 

plasma diagnostics which was bi-annual affair in the States and that was the – and you 

get all the top people, well like myself who developed diagnostics, and not just for 

magnetic but for the laser produced plasmas, you know, the other branch of fusion, so.  

So I – I could guarantee getting to that because that was my topic, but the big machine 
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– what I called the big machine conferences, like showing how your Tokamak is 

better than the one in France or something, I didn’t get to go to those, in fact I never 

tried, you know, so I just used to go to the specialist conferences. 

 

What sort of conferences are they, how big? 

 

They tend to be not more than about 150, 200 people which is quite small [laughs] 

because normally you’d get up in 1,000 mark for the big – or more, because if you – 

big international ones they send big teams, the Americans and Russians, French, 

Germans.  But diagnostics tends to be just a few from each country and you all tend to 

be working exactly the same things together, so it’s – it’s a very useful conference. 

 

What sort of things does one do at a conference of that type? 

 

Well there’s a mixture of half and half giving talks and poster sessions and I used to 

prefer the poster sessions because people used to come around and you’d get – and I 

think the talks were usually just more set piece and you’d get a few questions 

afterwards, but if you get poster session there’s a lot more detail there in the poster 

and people will come and talk to you more and they can interact and you can explain 

things and they – and you learn off them as well that they – you meet a lot more 

people like that.  And I’ve always found poster sessions much more – I think most – I 

think most people tend – tend – but some people think there’s a prestige in giving 

talks [laughs], but I found I got a lot more feedback from having a poster session.  I’d 

ask people, when you give a talk people won’t say much but if you’re talking they 

will say, ‘Oh why don’t you try this and that and so and so did that years ago,’ and 

blah blah blah on that, so it’s a much nicer experience I think in the - 

 

When do poster sessions actually come into conference, I’ve always assumed they 

were quite a modern thing, but when - 

 

No, ever since they’ve been going I think. 

 

Since about when is that, just - 
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Well since – even ZETA … they were – used to be – perhaps it’s just your topic is 

[laughs] – peculiar to plasma physics, but there’s a lot of experimental stuff to show 

you see and … because quite often the big conferences, the most senior people give 

an overall picture of what’s been going on, then it cascades down, the individual 

people tell you what they’ve done, but.  But that’s the trouble at those conferences, 

they tend to be a bit safe if you know what I mean because it’s – it’s PR for the lab, 

for every lab, not particularly our labs, but – but for the diagnostic conferences you 

are really pushing stuff forward and it’s all the latest, you’re not there unless you’ve 

done something new, in fact that’s the criteria.  And all these people are, you meet, 

probably doing the same thing, trying to do the same thing. 

 

Do you have any particular memorable conferences? 

 

It tends to be the place more than the actual physics content [laughs] because you tend 

to – I think probably something as Lake Tahoe you tend – place you don’t normally 

get to go to.  And then South Carolina, Hilton Island, but that was probably the most 

exotic hotel I stayed in and – but – but we always had some – well it was never a free 

ride, we always had – to go to there you had to have something new, so that’s a – 

which it’s quite a stiff thing to say really, I mean how many physicists can produce 

something new every two years, it’s – it’s [laughs] a lot to stand up to, for your 

judgement as well.  But that really shows how strong Culham was on diagnostics, that 

we could – every two years we could go out there and hold our place in the world 

stage which … 

 

[55:55] 

 

How would you actually situate the work you were doing in Culham at this time on 

diagnostics, on that world stage, where were you? 

 

Still – always been leaders like and still are, yes.  And the MAST Tokamak now has 

got the most advanced scattering system in the world, I think we’ve always led in that.  

But I think it’s partly due to like our late director, Bas Pease, he always believed in 

giving carte-blanche to us and … but I think we were fully unique in Culham that we 

had this.  And also we had this really strong link with the universities, we had – in a 
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lot of other labs haven’t got enough staff to do these exotic things, but because we 

harnesses students a lot that was very enlightened I think. 

 

How did that actually come about, the university links, could you talk me through 

maybe just one example of how that actually – that whole process goes?  How do you 

get a PhD student [laughs]? 

 

Well [laughs] usually you just, you know, someone mundane usually, you know, a 

professor say in Imperial College and we say, ‘We want to develop this, have you got 

a bright student who wants to do his PhD,’ and there’s usually a topic that the 

professor is interested in, so he’ll have a vested interest because he might get his name 

on the paper as well, you know.  But it’s as mundane as that.  And because they’re 

putting the university’s name on the block if you like, they always send you the best 

students, that’s – that’s the advantage you’d – they never send you a rubbishy student 

and I mean I – we never had a bad student, no, all my years in there. 

 

[End of Track 11] 
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Track 12 

 

You mentioned these links to universities, I was just wondering how did you actually 

know the people who you were developing PhD students with? 

 

Well often it was mundane again, often a friend of a friend like [laughs], quite often 

somebody said, ‘Oh so and so professor there is asking around, you know,’ that 

usually was just very sort of casual and – well also there was the tradition that as I 

said Imperial College did a lot of plasma physics, Royal Holloway did a lot of optics, 

and was it York in those days did a lot on thin films, they knew a lot about optics.  So 

you tend to be a bit topic driven, so you’d tend to know who the profs were there 

anyway and also – and historically people came in from those departments anyway. 

 

Hmm.  Did you tend to work with the same professors over and over again then? 

 

Yes, we did, yes yes.  And of course in – because of that you get invited to be 

examiners as well, they tend [laughs] to – you’re a captive examiner for other, you 

know, because I was a type of – if they had somebody who’d written a bit of 

scattering on a thesis, they said, ‘Oh Mike Forrest knows about scattering, put him in 

as an examiner for,’ [laughs] so quite often be examining on the thesis that you only 

knew half the – understood half the thesis because Imperial College, quite a lot of – 

it’d be half spectroscopy and a bit of scattering, so I’d be going in just to examine the 

bit for the scattering, while another examiner would be attacking the spectroscopy 

which I wouldn’t be as, you know, knowledgeable about. 

 

You raised an interesting little point earlier where you described your work in the 

1970s as being heavy physics and I was just wondering what does heavy physics mean 

to you? 

 

Nothing, it means when I’m – I can just about understand it [laughs], I have to take 

expert advice on the physics before we can do the experiment or – I mean sometimes 

– say to calculate the signal to noise, the amount of – can be quite difficult.  I mean I – 

for example I put a proposal in for an experiment on JET, using 100 micron laser to 

look at alpha particles, and so this would use 100 micron laser which is infrared and 
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then this proposal, I did the signal to noise calculation and I passed it to one of the 

chaps on JET, senior chap and he rang me up and he said, ‘Mike,’ he said, ‘you – you 

don’t know anything about infrared physics do you?’ [laughs] and I said, ‘Why?’ and 

he said, ‘Oh the signal to noise calculation is totally different for infrared than it is for 

visible,’ this chap was NPL, so it’s just an example of, you know, how these things 

can happen.  So that was I was out of my depth in – not out of my depth, but it was a 

topic I hadn’t realised there was extra implications.  And in the very early days we 

had to – we were setting up waves in a plasma, some exotic experiment and we 

expected to get these – instead of flat waves, fronts coming through, spherical ones, 

and to understand this you had to understand spherical Bessel functions and not many 

people understand the mathematics of Bessel functions, especially spherical Bessel  

functions.  So again I called that heavy physics, I had to go and speak to a 

mathematician, [inaud] mathematicians in those days, to explain this.  Wasn’t just me, 

my boss as well, he had to get it understood, yes, explained.  So just I call it heavy 

when I [laughs], I mean it might be shallow to somebody else but – also if it’s – if 

I’ve dropped – and that’s another definition, if I have difficulty explaining it to you, 

I’d call that – if I can understand it but I just can’t get it across without, you know, 

being, you know, what’s the word, patronising or I’ve missed – oversimplifying it. 

 

Where do you think you actually rated on that score compared to your – your 

colleagues or …? 

 

I – well I think probably in terms of experimental side I was probably up at the top, 

but on theoretical side I was, you know, mediocre I would say [laughs].  But … but 

everybody’s got their levels, but no I made my – my success is due to doing very 

difficult experiments and when I didn’t understand the physics, getting the people to 

explain it to me or do the physics even, which I couldn’t cope with.  I think a lot of 

people are frightened to show their ignorance is something I noticed then, but I think 

that’s rather silly, yes, because it slows you down and you obviously make mistakes 

then.  You’ve got to have fairly thick skin I think not – but you do develop that 

because when you write up papers you find that when they have to be peer reviewed 

you – you soon get pulled up sharply if you write things that are wrong, or, yes, make 

too many assumptions, so you do develop thick skin. 
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[05:20] 

 

But I mean it never – it never worries me being criticised, as long as it’s professional 

criticism. 

 

Were you under much pressure to publish? 

 

Well it’s a type of crazy self-induced pressure really because I mean the currency for 

us – promotion was not quite so much as in the academic world but you depend on 

your heavyweight publications and … so I was lucky I had quite a lot of heavyweight 

publications [laughs], the big journals.  But it’s – I mean that is luck because some 

people can slave away and it doesn’t result in a paper that gets, you know, noticed 

even so.  Or if it’s a conference paper it doesn’t carry as much weight as a journal 

paper. 

 

I was wondering if you could just give me an idea of how you personally would rate, 

you know, the important significance of the work you’re actually doing in the 1970s 

compared to the earlier Tokamak stuff which is as you pointed out the thing you are 

known for. 

 

Yes, I think physics wise it was more important because we actually extended the 

range of Thomson scattering, all types of scattering, not just the simple scattering of 

electrons but through this florescent scattering and to measure all these other plasma 

parameters.  So we made a lot of – well we pushed – if you like pushed on laser 

diagnostics, as simple as that, from a fundamental measurement to quite exotic 

measurements.  And well it wasn’t more useful because obviously the most useful 

thing are the basic things, temperature and density, but you need to know the other 

parameters to understand the plasmas properly. 

 

What benefit is there to actually understanding the plasma in more detail? 

 

Well so you can design the next one because what they try and do is extrapolate and 

make Tokamaks bigger and bigger so we get a fusion reactor, and really you’ve got to 

know – what you find is a bit like stamp collecting, they set the machine up and try all 
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different conditions and some conditions the containment time is better than others, so 

you’ve got to find if you like the recipe and the recipe – to find the recipe you’ve got 

to measure exactly what’s going on in the plasma at that time, so then you can 

reproduce it in another machine, like ITER's been planned on what happens in JET, so 

it’s – you just find the right – trying to find that sounds a bit banal but that’s what you 

trying to do, find the recipe for the right plasma.  And to do that you need a complete 

set of plasma diagnostics, and measure as much as you can because perhaps one thing 

you don’t measure might be something that’s your undoing, you know, so say a bit of 

turbulence at the edge of the plasma might suddenly cause it to go unstable or 

something like this and – or some impurity coming in off something, anything can 

upset a plasma. 

 

How significant has that 1970s work been in the long term? 

 

I don’t think a lot of it’s – well sorry the detection side has definitely been very 

significant, but the actual parameters haven’t really been followed up as much as they 

should have been done.  It’s one thing they’ve never used in plasmas really is 

holography I think, yes, I always thought holography would be a big thing, you know, 

to actually see the – take a picture of – but the trouble is, lasers haven’t got the 

coherence length that you need, that because a plasma is so big you’ve got metres, 

your laser has to have the same coherence length as that.  That means, you know, the 

light has got to be synchronised, the wave has got to be synchronised over that length. 

 

By holography do you mean making holograms of the laser then as a way of looking 

at it – 

 

Yes yes. 

 

What I read – that’s what I – 

 

The object is the plasma instead of – you’ve seen people make holograms of like 

security pass, little things, well you could do the same, Phil Morgan – in the plasma 

focus we did it but that’s only a few millimetres across plasma focus, Phil Morgan 

from – we did that on the – I forgot to mention him, he was a key chap on plasma 



Mike Forrest Page 214 
C1379/48 Track 12 

 

���������	�
�������������� � �		����
����
������   

focus but he did holography and densitometry.  But then I took over from him but 

that’s one of the few example of holography being applied.  But that hasn’t been again 

used since on – it’s used on laser produced plasmas, you know the – well they use 

small – very small plasmas, little balloons and things, but not on gross Tokamak’s. 

 

Why? 

 

Well it’s – as I mentioned it’s just because the coherence thing, you haven’t got 

enough, the laser can't illuminate it properly. 

 

I was wondering, you talked about going to conferences in the States, do you get to 

travel much else apart from that? 

 

Yes, been – you know, almost lost count [laughs]. 

 

[10:20] 

 

In fact my – my email address, mikeforrestint, the int is because of students, as Denise 

Evans used to work for me, she said, ‘Oh when I get my own firm,’ she has, she said, 

‘I’ll send you my first mailing and I’ll call it Mike Forrest International,’ and when I 

tried to get an email address I couldn’t get Mike Forrest because there was too many 

already, so I put mikeforrestint so that’s – but I used to – because when I’ve worked 

in Frascati that was again a plasma focus experiment and Sweden, Libya, so it’s quite 

a lot of – quite a few experiments. 

 

[11:00] 

 

Sorry where? 

 

Libya, Tripoli, we built a thetatron for them, did a complete – this was when we were 

in a commercial phase later on, my then boss, Bodin, he was very keen on two people, 

the Japanese and the Arabs and he had this friend in Cairo called Professor Abdel 

Azziz and he was friendly with the Libyans and Gaddafi had asked him to build a – a 

postgraduate research experiment up there in Tripoli, so anyway they asked us if – if 
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we’d do it, so I got put in charge of that, we had to – and it’s the El Fatah University 

in Tripoli and so we set – set – well Peter Barnes, electrical engineer, he built the theta 

pinch we wanted, this is a very simple plasma device, it’s just one two and round a 

glass cylinder, and they wanted a machine that’s fairly easy to operate and I supplied 

the – again scattering diagnostics for that, so that meant a few trips and quite a lot of 

long stays in Tripoli, that was quite interesting. 

 

[12:20] 

 

And that was done under our commercial phase, which I wasn’t very keen on 

[laughs]. 

 

What do you mean by commercial phase? 

 

Well back in the – well late ‘80s the authority became told to, you know, make money 

so we had to – every new idea you had to try and sell it, so they decided that because 

we were good at laser diagnostics we should try and sell this to the world, so this – 

part of that was selling this to the Arabs, so that – fair enough, that’s for a million 

pounds that actual thing.  And then I had – we – I made a trip to Japan as well, but 

they didn’t really need us, they were pretty well self-contained, they were very polite 

and chap – the two of us went out because I was doing the diagnostics and this chap, 

Chris Bishop, who just – just done his PhD, he was first on the scene in neural 

networks, he was with me and so this was all new, this work.  Anyway, now he’s the 

English director of Microsoft, this Chris Bishop, so he had a good start and so the 

scattering – the Japanese were much more interested in him than me because they 

could do this diagnostics anyway, but – so – but it was a useful trip because I think, 

you know, his presence was good for Culham, it was very good for our prestige, they 

lapped him up and he’s done very well out of it [both laugh]. 

 

[13:55] 

 

What was the trip to Libya like? 
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That was really interesting [laughs], so it’s – very – had a very modern university 

there, again it was carte-blanche for money and facilities and we were given this – 

well Palestinian technicians who’d – well actually go back slightly, all the academic 

staff there were Egyptians who had trained at Liverpool University who had 

Liverpool wives, somewhat strange set up, and the technicians tend to be Palestinians, 

even though they had degrees they were kept down, quite interesting.  They wouldn’t 

give them staff status, so quite often the technicians, they were cleverer than the 

lecturers.  So this was a political type of thing so – and the students, very bright, very 

keen students out there.  And … we tend – we stayed in a hotel when we were there, 

very nice, well two hotels, first one was in the diplomatic quarter, the first trip we 

made, that was very nice and then I went out on my own later on, it was to talk about 

PhD courses with the dean of the faculty there, and then I was put into this beach 

hotel and there was only – there was myself and there was a couple there and it turned 

out he – this chap and his wife, he was – he was very high up in the East German 

Army, and his wife.  And after a couple of days I noticed they were type of avoiding 

me, I thought it was a bit strange, and one day at breakfast the wife was on her own 

and she said, ‘Oh I’m sorry, we’re not rude, but it’s embarrassing, my husband’s in 

the East German Army and we don’t know what you are,’ [laughs].  So I explained 

and she sort of jumped back and I said, ‘And actually I’ve worked in Russia as well 

you see,’ so … that was quite interesting.  So I don’t know what he was doing there, 

but.  And then one day I didn’t go in the lab, I forget – the lab was closed I think for 

some religious festival which I kept out of so I decided to just go on the beach and the 

hotel, and this – the wife was there, this German wife and she was about twenty yards 

away, and a couple of the local Arab women came down to swim and they just had 

the white all over clothes and they didn’t put a bathing costume on, then they just 

went in the sea with these white clothes on and these clung in the most erotic fashion 

you see, and this German woman turned, shouted across, that looks really obscene, it 

would be better if they just undressed.  I always remember that, yes. 

 

How did the work at the university progress? 

 

Oh very well, they were very supportive on that and the – when we were there we got 

the machine working and it was quite interesting because we heard later that the 

Russians had got wind of this, us doing this for them, and to counteract that 
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apparently they gave them a free Tokamak down the road, but as I’ve heard nobody’s 

ever seen or heard of it, but all we know is they’d … approached somebody else and 

said, ‘Can we build you a Tokamak?’  But we’ve never found out if it actually worked 

or who worked on it but … and also I had to give – that’s the other bit of a slightly 

negative thing on that, when we’d installed this experiment the dean of the faculty 

said, ‘Will you give a talk, like give a talk, explain a bit about fusion to the, you 

know, not just the physicist, but the general – a general talk,’ you see, so I just gave 

like our PR people gave a general talk on it, how fusion works and everything.  

Anyway so that was quite a – a lot of good questions from the non-physicists, you 

know, quite tricky [laughs] but anyway when we got back to Culham I was called up 

to see the director and he said, ‘Oh,’ he said, ‘you’re in trouble,’ he said, ‘the Foreign 

Office made a complaint,’ he said, ‘you’ve given a talk to the Arabs and it hasn’t been 

cleared on nuclear matters,’ but he said, ‘you’re lucky,’ because Dennis Wilson who 

was lab secretary, his best friend was on the Arab desk in the Foreign Office and he 

picked it up, anyway he rang up and gave a warning and he said, ‘They’ve cleared 

you,’ [laughs] but he said, ‘for God’s sake don’t give a talk.’  I said, ‘Well I couldn’t 

say – I couldn’t get it clear,’ anyway I explained what it was about and he said, 

‘Alright, I’ll get Dennis to write a letter and explain,’ but it just shows how you can 

almost cause a diplomatic incident by - 

 

[18:30] 

 

Were there any other security concerns with you going out there, I’m just thinking late 

‘80s, you know, it’s not long after the bombing of Libya and it’s … 

 

No, I think there’s – in Moscow I didn’t – I used to wander off on my own into the 

souqs and things, I didn’t – I mean the people at the lab were a bit alarmed but I didn’t 

– I found them very friendly and I mean I always used – never used to wear a flash 

watch and never carried much money, never carried my passport.  Just – and just 

before – I’d just go round and be friendly, you know, go round the back streets and 

see places you don’t normally see on the tourist trail.  In fact I always tend to do this 

when I’ve been abroad on experiments, just to strike off on my own and never – in 

Moscow used to do that quite a lot.  But even Moscow I found the only frightening 
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bits were the stations, the railway station at night, I wouldn’t [laughs] – only went 

once, I wouldn’t go again, they were a bit frightening, yes. 

 

How so [laughs]? 

 

Well just the low life hanging around there, probably no worse than big London 

stations, but you feel a bit more exposed there.  Well more people came onto you to 

do these currency deals and … 

 

[End of Track 12]



Mike Forrest Page 219 
C1379/48 Track 13 

 

���������	�
�������������� � �		����
����
������   

Track 13 

 

I was wondering if you could actually give me an idea of what a day’s work was like 

for you in the 1970s, if you could just sort of talk me through what happens and when 

you wake up in the morning basically [laughs]. 

 

… Yes, well living in – always lived in Abingdon, about three miles from the lab and 

most days we’d go to the – we had our own buses so we just – very cheap subsidised 

transport, it was only three miles away so get in to work by about half past eight, 

between eight and half past and usually have a quick cup of coffee while we were 

deciding what we going to do in the office and then usually go down to the lab and 

start the experiment running up, depending which plasma source we were working on.  

And that’s fairly typical and usually takes to while to get the plasma in the condition 

you want it to be and firing reliably.  And then a lot depends on whether you’re just 

testing your equipment or trying – trying to do a natural measurement.  And some 

days you’re just trying to get a new bit of – say a new detector working, trying to get 

familiar with it.  And also a lot – in plasma physics a lot of the time you’re trying to 

get rid of the electrical noise, when you have a plasma, the machine itself, the plasma 

device usually makes a lot of electrical noise, so you have a – quite a – you probably 

have to earth a lot of – it’s very care – you have to be very careful earthing everything 

down properly, there’s a lot of different philosophies on that, people argue over that.  

So a lot of time might be spent cleaning your basic signals before you can actually 

measure anything at all, so it’s so mundane but these are things you have to do.  So 

there’s getting the equipment ready, and then there’s trying to – sometimes trying 

something totally new, so a new interferometer, you might not – you might set this up 

separately in an optics lab, it isn’t always done on the device itself, so you set this up 

with light sources and stuff like that.  And the other thing you might have to do is 

photometric calibration to see – you need to measure how much light is coming out of 

things, so you carry out calibration work, that might be another odd thing you have to 

do.  And then quite often you have to look – go to the library – we had a very good 

library there with proper professional librarians, saved a lot of work, if you wanted to 

look up things you’d just – used to ask them and they sourced stuff for you, so.  And 

you spent quite a few hours – well some people wouldn’t go to the lab at all, they’d 

spend the first few hours in the morning in the library looking at stuff, but it tended to 
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be the other way around with me, I’d – I’d tend to use the library just a few times a 

week, not every morning because we had so much experimental stuff to get on with.  

And we were always – tend to stop – quite strict on having tea breaks and lunch at 

twelve, that was a religion [laughs], unless experiments were running through but then 

you just had to go with the experiment.  But what you – what you did find yourself 

very good at, these machines tend to fire every minute or two minutes or three 

minutes and you found you could do a lot of things between shots, you – you might – 

your body would kind of time calibrate even to this day, when the commercial adverts 

come on I can whip out – I know what I can do in three minutes [laughs] because I’ve 

been doing that for years on experiments.  Setting up things or changing something in 

three minutes or one minute, whatever the time envelope is.  And usually as I say, 

lunch at twelve, usually same people, same table for years and usually the 

conversations usually fairly competitive I think is the right word, people like to have 

good arguments.  And don’t often talk about physics quite interesting enough, kids 

usually outside things and – but because it’s usually a mixture of people from 

different experiments and different backgrounds and in Culham there was nearly 

always an international mix at the table, very rarely you’d have eight people all 

British, quite often there’d be sometimes six foreigners and two Brits on, I’d say that, 

and – but it tended to be the same people. 

 

Who were the same people? 

 

Well there’s Phil Morgan I mentioned, our Welsh friend, very good at turning on the  

jokes, he used to work on the plasma focus and Manfred von Hellerman the German 

always trying to improve his English.  Became a cultural Englishman in the end, he’s 

now settled – settled here.  And then there was a French chap used to come and a 

Dutch, usually a Dutchman Paul Smolders, he, but that was a typical type of 

assortment of people we had for lunch.  And they might not all be experimentalists, 

might be some theoreticians.  Oh and there’s Jess Christiansen, he was a Danish chap, 

yes, he’s still a friend of mine, he – and again another honorary Englishman almost 

[laughs], but he was actually a theoretician.  But people tend to if you like lunch in 

cliques as my wife calls them, cliques, yes, tend to be very cliquey and – but 

sometimes if you went to lunch at a different time you’d go and sit with somebody 

else, but that was a rarity and – but people were very sociable, there’s no – and then 
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usually if it was fine we’d have a coffee out in the – I think I told you, there was a 

quadrangle type of – bit like a university there.  There’s quads outside and if it was 

nice you could take your coffee outside and – but we rarely took more than three 

quarters of an hour for lunch.  Also if it was fine we took a turn around the block if 

you like, because a very big site and also we’d been working in usually these labs, 

you know, they’re blacked out so there’s not much fresh air, so we liked to have a bit 

of fresh air at lunchtime and walk around the block, and if we had a bit more time we 

used to go outside the site, there was a heronry at the back, eighty pairs of herons, so 

it was quite spectacular.  We used to go fishing in the nearby Thames and also there 

was some wartime buildings there, the old NAAFI buildings because the whole place 

was built on a – an old admiralty air place … and quite often you’d meet people from 

other bits and you’d sometimes join up and walk around.  So it was fairly sociable 

type of set up. 

 

[06:55] 

 

And then we’d return to the lab and press on and – a lot depended if you were 

working on your own experiment or on one of the big machines, if you were – if you 

were on your own machine you tend to get a lot more done if you’re on – because if 

you’re on the big machines you had to fit in with other people’s programmes and you 

were often hanging around waiting and you often couldn’t do much yourself, and they 

had things like the plasma focus which we had totally control of, we could do – it’s 

much more efficient, we could, you know, get results all day.  It tended to be vaguely 

office hours then but the big machines because they were – they’d work into the 

evening to – because they took longer to start up so they used to work a longer shift, 

so I didn’t particularly like working on the big machine [both laugh]. 

 

What time do you actually typically finish? 

 

Well normally it was about five o’clock on – in – but it depended if – it was governed 

by the bus in the early days [laughs], everybody used to, you know, come and go by 

the bus, it was only in latter years that people used their cars more, so.  It was tradition 

from Harwell because Harwell had its own fleet of about 100 buses to take people all 

around Oxfordshire and Berkshire, it was just – well when I started a lot of people 
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didn’t have their own cars, and then gradually it developed, people starting having car 

pools and stuff like that.  But it was essentially office hours if you worked on your 

own exp – if you had your own experiment because big experiments you – as I said 

you often had to work into the evenings then, dependent which machine time you 

were allocated. 

 

[08:40] 

 

What do you do when you get home? 

 

Well [laughs] usual type of hobbies I think, in those days, I was – I think in the early 

days it was things like hi – even literally building hi-fi stuff and that, electronics and 

stuff like that, not – you know, usual things with the children, you know, had to 

entertain the children, read them stories, play games and stuff like that.  And when I 

was first married even used to make some of our own furniture because I used to – 

went to cabinet making classes, which was quite interesting, I don’t know if I told you 

this, went to one evening class and there was this Welsh chap taking it and the first 

night there we looked around and there were six nuclear physicists learning how to do 

cabinet making, and this Welsh chap teaching us said, ‘My God,’ he said, ‘I never 

thought I’d end up teaching nuclear scientists anything.’  But I think when I was first 

married there was a lot more do it yourself, people – it was – but I think we were a lot 

– well not very well paid and people had to – we started with less and you had to 

make do and so it’s – so you did actually spend a lot of time on do it yourself, for 

practical reasons. 

 

When you say building hi-fi what do you mean? 

 

Literally building amplifiers and [laughs] stuff like that, no, in fact even – it was even 

still valves to a degree when I started and then the first transistors came out then, but 

it was – like people have got computers now, there used to be things – people used to 

have these hi-fi outfits, electronic, you had ultra linear sound responses and different 

colour sounds and then seeing how many watts you could drive these speakers at.  In 

fact there was even – people used to try and get speakers really – you know, woofers 
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as they call them, there was a cult of that trying to make speakers sound more 

realistic. 

 

Is this something you did on your own or with other people? 

 

I did that on my own because – well the thing is [laughs] it was very graded, some 

people are real experts obviously, some people are very electronically minded and I 

was developed in the middle stream, my stuff was hi – not hi-fi, medium-fi I think 

you called it.  But – but the fanatics, they’d – they’d spend a lot and it had these 

special turntables that wouldn’t pick up any vibrations and – because this is the days 

before, you know, tapes and things, that was yes. 

 

Did you know any fanatics? 

 

Oh yes it was quite common I should say [laughs], I should say it was about ten per 

cent fanatics.  So I could – I mean because of such a high-tech place there was a lot of 

real experts around, I mean the electronics people were serious players, and usually I 

found they used to bail me out, I’d usually say, ‘Oh I’ve got this hang up,’ or 

something and they’d come along and say, ‘Well you’ve done this or that wrong,’ and 

– but there was a terrific amount of technical expertise around as you can imagine.  

And I was int – hobby wise I think I used to swim a lot and of course that involved the 

children as well then, and we used to go get – tend to be camping holidays near first – 

first few years and – but my wife wasn’t very keen on camping, so that – that didn’t 

last very long.  And … and we didn’t start going abroad until the children I suppose 

were fairly – the eldest one was ten I think before we went abroad. 

 

How much of a big deal was it going abroad? 

 

Oh it was quite big for us [laughs], I mean we started, we used to go to France mostly 

and camping initially and then a friend of mine, his father had a caravan in the south 

of France, very upmarket caravan, near Frejus in the south of France, used to go there 

a few times, that was nice.  Then we used to usually break the journey halfway down 

and stay in a small gîte on the way down, so that was part of the holiday and once we 

tried going round the long – not the auto routes, we tried going like cross country, that 
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was a mistake, it took too long and the children got bored and took an extra day so.  

So after that we went on the auto routes and that.  And then I think we had France 

quite a few times and then branched out into Italy and that, but then they were – 

started to be fly holidays and – 

 

[13:32] 

 

Oh except the time I worked in Italy – when I worked in Italy I drove out myself and 

then the family flew out to join me and we drove back so that was a kind of holiday 

on the firm. 

 

Ws that the Frascati job you mentioned? 

 

Frascati job, yes. 

 

What was that connected with? 

 

Well that was the first – after the Russian experiment, that opened out international 

collaboration and EURATOM was formed and they started making it easy for staff to 

be mobile between various labs, before that there was no mobility at all, just 

occasional – odd day.  So they had a plasma focus there in Frascata, a big one, and 

they wanted us to come – this is for Morgan, the Welsh chap, myself, to go and do 

some days of diagnostics on that.  So they set up this mobility arrangement they called 

it which paid for us to go out there and … so essentially I went and worked out there 

for between six weeks and two months, then my family came out at the end to make it 

a holiday, so that worked out quite nicely.  So I didn’t enjoy the drive down myself all 

the way down to Rome, it’s quite a long drive on your own [laughs], I resolved not to 

do that again and – but very nice place Frascati, very exotic, overlooking plains of 

Rome and Tuscula behind where, you know, the Roman Empire started. 

 

[15:00] 

 

Other than holidays what other sort of family activities do you do? 
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Well in those days there was a lot of swimming, walking and getting around 

generally.  We used to come to London quite a lot to shows, West End shows and that 

and in fact even round Oxford way we were quite well endowed with things like that, 

with theatres and activities like that. 

 

… I wonder if you could give me an idea, we’ve talked a bit about the jobs you were 

doing in the 1970s and I was just wondering you mentioned you got promoted to 

principle scientific officer, I was wondering when did that happen? 

 

That’s – that happened after that current measurement on – that tricky current 

measurement on DITE, I told you about that very sophisticated measurement which 

nobody has done since, that’s what – I got promoted for that [laughs], you have to do 

a lot to get promoted, but yes [both laugh]. 

 

How does one actually get promoted in the scientific civil service, is there a process 

or do you just get handed it [laughs]? 

 

No no, oh no no, this – you have to go up for a promotion board which are horrific, 

you have to go to – in those days we had to go to the London office and there’d be 

five people on the board, a chairman and then four other very senior physicists, and 

only one would be from your topic, the others would be from – this is for the United 

Kingdom, Atomic Energy Authority.  So the others would be physicists but from 

other disciplines, so one would be maybe a weapons bloke, one might be a neutron 

and there’d only be one from your – because they were judging you for that grade in 

the authority, so you had to match up to their standards, so you had to go in and give a 

four minute spiel on what you’d been doing and then they’d tear into you and take 

you apart and usually – the trouble was not the chap who knew your topic but the 

others because they’d often ask tricky questions by accident, you know, and like a 

chemist could ask you something [laughs] which you hadn’t thought about or a 

neutron chap would ask about some effect which he assumed you knew about and 

he’d – because I got caught out once by a chap in – a weapons chap, he asked me the 

different thick and thin x-ray targets, I just didn’t know and when I said that he looked 

a bit surprised.  And I met him just a few years ago this chap and he said, ‘How do I 

know you?’ and I said, ‘Well you asked me that question,’ and he said, ‘Oh I only 
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asked you that because I thought you’d know,’ he hadn’t asked to catch me out, he 

just assumed I’d know and – but when I got back to Culham nobody else knew either, 

it was just something that x-ray experts knew about and it was just a narrow thing but 

– but people used to fail these boards just through sheer nerves, it was a very, you 

know, but I was lucky because in the early days I had a boss called Alan Gibson, in 

fact been about three or four years, and in my first promotion board he said, ‘Oh 

you’ve got to treat it like a military exercise,’ he said, ‘I’ll train you up for it.’  So 

every day I used to give him my four minute spiel, for about two weeks this was and 

he’d tear into me and take me apart, so in the end I was word perfect and I could – he 

said, ‘You’ve got to be able to justify every word or technical term you use,’ because 

– and at that – you know, stood me in good stead, nobody else said – I never knew 

anybody else train people up for boards, but that was really useful.  But you had to go 

to was it King Charles the Second Street, London for these boards, so it’s just you 

arrived there [laughs] a quivering mess and – but some people actually fainted in 

these – they were so, you know, rough. 

 

And how did you feel about them [laughs]? 

 

Well just I was – well wasn’t quite fainting but extremely nervous, yes, because I 

mean it’s just because you didn’t know what to expect because these really bright 

people can, you know, they can really take you apart or make or break you in –  

 

[19:00] 

 

And some of them don’t mean to do that but some do, I mean this obviously makes 

sure people – depends on their personalities and of course they’ve all got different 

standards, it’s very tricky really. 

 

Working in the UK Atomic Energy Authority, who do you actually consider the fact – 

who do you think you’re working for? 

 

Well it’s very localised, I felt we were just working for fusion, I mean it was – you 

felt like it was – belonged to a very big family but you were working with, you know, 

just one member of the family if you like, you felt like the fission people, you know, 
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the nuclear fission people, there was an unwritten rule, you never knocked fission, 

you don’t say fusion is going to knock out fission and fission people always – never 

criticised fusion, they never said, ‘That’s not going to work,’ there was like a 

brotherhood of scientists there which all worked together.  And again there was 

weapons people who, you know, I’ve always worked – had help from.  But it was like 

one very big family, scientific family, it was a very positive thing I thought, but you 

still had your own little family if you like, so my family was the fusion side, plasma 

physics, and other people had their own disciplines.  But I was very lucky because 

Culham was a smaller unit than say Harwell, the people in Harwell didn’t have the 

same type of family feeling I think, it was too big a – and Aldermaston as well, I 

noticed they didn’t have the same intimate feeling that we enjoyed in Culham. 

 

Did you think your work had any sort of national importance? 

 

Yes, yes, I think some people didn’t, I mean I always thought fusion was very 

important, but some people just didn’t, I found that very strange [laughs], I thought 

we’ve got to have fusion one of these days and – but some people just did it as a job.  

But I must say most people I actually worked with directly, they were all enthusiasts 

on the fusion. 

 

What sort of people would just consider it a job, can you think of any examples? 

 

Actually some of them were quite – very intellectual ones who I don’t know if they 

thought they were dirtying their hands on the topic a bit, they thought it wasn’t quite 

esoteric enough, or it was a bit too applied, you know, they thought perhaps that the 

end product can be too applied to have something that physically works and – than is 

scientifically satisfying.  I think that was the – I thought was a bit of a non-argument 

because you know [laughs] pretty satisfying at physics and other ways, so.  But also 

some people were very cynical, they just thought – in fact some of my friends now, 

they still don’t think fusion will work, they think the problems are too big so – but I 

think just reflects they’re just very negative type person, characters really.  I mean not 

being rude but I think that’s what it is, I – they shouldn’t have really been in the game.  

But I suspect this happened in most occupations, especially in the research. 
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Working on fusion in the 1970s, how long were you expecting it to take before the 

problems were solved and we had fusion power? 

 

I think every – all the time you keep on thinking it’s twenty years [laughs] but I think 

as we’ve gone on you find it’s – it’s getting closer, but I think it’ll firm up, especially 

after ITER, they’ll – they’ll know when it’s going to work.  But in the early days we – 

I think we were a bit naïve about things because we didn’t understand a lot of the 

effects, so we – I mean a lot of predictions are based on making assumptions about 

things we didn’t know, we didn’t know which problems existed.  It wasn’t anybody’s 

fault, it’s just the plasmas are more complicated than we suspected. 

 

[23:10] 

 

Could you give me some idea of how your work changed from the 1970s into the 

1980s? 

 

I think – well that’s – that’s moving into that commercial phase, where we had to – 

the authority – Walter Marshall, new chairman, Walter Marshall and the authority 

came under pressure to save money or pretend to be a commercial model so at 

Culham they built four key teams to actually start commercial enterprises, and so I 

was made the key team – I was made manager of this key team that did diagnostics.  

So the idea was to exploit that commercially which is – which as you mentioned 

before, that’s how we went to Tripoli and that was a commercial experiment, and also 

the visit to Japan to try and sell stuff. 

 

Why the change to commercial mode? 

 

It was just – it was from – government driven, it was – we didn’t, scientists hated it 

because we had to suddenly switch from being scientists to being managers and I 

went on these management training courses, Ashridge and these very top – top ones 

and – but they spent tens of thousands making me a manager [laughs], so they were 

quite gruelling these courses, because there was one in Cambridge in particular, that 

was Science for Seniors – Senior Science Managers and I found myself in syndicates 

up against the chief brewers of Guinness and one of the other people and the head of 
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research for London Zoo, and the chief biochemist for Schweppes, and you find 

yourself, you know, having competitive games against people like that and – just to 

show your management qualities.  And – so very strange.  And then workshops on, 

you know, problems you came across and – in your job and their jobs and how do you 

– people would stand up and say how they had certain problems and all the other 

people would say what solutions they had and … but it was all a bit – very artificial I 

thought and I didn’t learn much from it at all because these people just [laughs] work 

in different worlds, there wasn’t much you could transfer between them. 

 

What did you think about being sort of on a managerial course [laughs] at all? 

 

I wasn’t at all amused really because [laughs] – because … because I had a feeling 

that I wasn’t going to learn much from these things and they were very expensive.  

But the management had been sold these, you know, as usual they brought consultants 

in and they were sold up that we should all go and – well not many of us had to do it 

but just the key team leaders and the ones that were going to have to force through 

this commercial stuff so … 

 

What was your actual position within Culham at this point, when abouts are we 

talking as well? 

 

Sorry, this is done in Culham, at the same place and same office, same everything 

[laughs], still running the same experiments.  And in fact I was in – half in this and 

then JET came along, so I was balancing this commercial work against doing work for 

JET, and strangely JET didn’t – didn’t want my scattering expertise, they wanted to 

concentrate on the spectroscopic side because they realised like from the Russian days 

that the plasma – plasma purity is very important and the way you monitor that is 

you’re looking at the spectral lines and analysing that.  So I got much more involved 

with – half my time was on this looking – looking up the impurities and spectroscopic 

studies, so I’d gone full circle really to [laughs] – and the other half of my time was 

still trying to exploit the diagnostics commercially.  So I was – and also I had – they 

wanted – one of the things was they were going to put beryllium, the first wall the 

plasma sees, they were going to use beryllium and they didn’t know how a plasma 

interacts with that, but the people in Düsseldorf, university there, had a little Tokamak 
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with a beryllium wall so I had to go and lead a project, we took a team our there 

which I led to look at the spectra of that, so that was a nice little trip, quite interesting, 

so that went on our database. 

 

[27:40] 

 

Could we split this bit into two – you’re sort of doing two jobs, could you actually just 

sort of talk about one of them in turn and then do the other I think might be – might be 

a good way of keeping it sort of simple and shall we just finish off the commercial 

mode strand as well, I’ve one or two other things I was going to ask you about that, I 

was just wondering how did people actually take to working in that mode? 

 

I think most of them were unhappy, I think was the right word, it was forced on 

people, and especially now given talks by people from – when you think – I think one 

talk was by a girl who came from – I think it was Mars, young girl in her twenties 

telling people how to be, you know, and telling all these seasoned experimentalists 

and theoreticians how to behave commercially.  And she was just there, one of these 

whiz kids from Mars that, you know, parachuted in.  So that didn’t go down very 

well.  And most – I mean most – even the senior management hadn’t had management 

training, I mean they’d – they were all scientists who just worked their way up and 

found they had to manage which is a common way in, you know, government labs.  I 

think outside in industrial places like Rolls Royce and that they had proper 

management streams and they managed properly, but.  So – but I think there was quite 

a lot of bal – and a lot of people got – I think it stopped people from, you know, I 

think a lot of people lost interest a bit in fusion because of that, it was a negative 

thing. 

 

What sort of things did you have – you mentioned the Libya trip, the Japan trip, what 

sort of other things do you have to do in commercial mode? 

 

Well you spend a lot of time just surveying the market just to see, you know, just 

reading and asking around and you had to work out whether they’d be wanting new 

things, you do like market research to see does this lab – can this lab measure this or 

that, what they’re likely to – we did a survey of every – we did this unofficially, going 
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on these labs and trying to find out what they wanted; did they want new diagnostics, 

or what the one they’ve got doesn’t work properly, perhaps they want a Rolls Royce 

version.  So we spent a lot of time on that type of thing which to me wasn’t very 

positive [laughs] but that was the rules of the game, you had to get custom.  So we 

spent a lot of time on that, those type of exercises, market research, and then working 

out whether it was worthwhile to actually do the thing, to make it commercially 

viable.  Because the other thing is we weren’t structured like commercial outfit 

outside, we were very top heavy, we had too many skilled people, so if we were to 

supply anything it would cost us too much because we didn’t have – we had too many 

chiefs, not enough Indians.  We – we’d had to use very highly qualified people to do 

mundane jobs, that was – and also we’ve – we were used to doing things type of Rolls 

Royce fashion, getting them manufactured which puts the cost up, so the only people 

could afford to use this were the people – the labs that were very well off.  Or like a 

trip – the Arabs, they could afford it, that was expensive, a couple of million pounds. 

 

Did you get many other successes like that? 

 

Well not a lot because we’d – I mean I only stayed in that about two years and then I 

– I took early retirement then and then went back as a consultant, back to what I was 

doing – what I was used to doing [both laugh].  But it did – the commercial work 

more or less faded away, only the Harwell people, in Culham I think – I think we 

were about the only successful group, except for there was some classified work on 

negative ion beams which was tied up with the American Star Wars, that was quite 

successful.  In fact I mentioned for us in scattering we did – we held them on that as 

well, that was a commercial exercise, but that was paid for with … money.  So … so 

there was a funny commercial spin-off there.  But that was an application of 

fluorescent scattering which was useful, you know, Star Wars. 

 

Is that when you got caught up in yourself at all? 

 

Yes, I got a publication out of that in, you know, type of – what’s the word, censored 

form [laughs] so.  Because these – these negative ion beams were, you know, highly 

classified, but they wanted to know the basic physics inside and what went on inside 

these beams.  Because they used neutral beams to heat plasmas anyway, but the 
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negative ion is extrapolation of that, that used – well the Americans wanted to shoot 

down missiles, this and – so the Culham, another section had this American contract, 

but to optimise this source they had to know what the plasma was doing inside the 

source, so we could use the fluorescent scattering to do that.  So that technique that 

we evolved from Imperial College days we used on that.  We could only publish the 

actual basic measurement, we couldn’t put it in context. 

 

[33:10] 

 

I was going to ask as well how much … how much does this commercial mode activity 

actually impinge on the research activity? 

 

It was purely negative I thought, nobody – no – I didn’t know anybody who went 

along with – in Harwell they did because I think it was the only way they could – 

because a lot of people had been on fission reactors which is – and that work had 

stopped more or less, so the people there, they were the enthusiasts, but in Culham we 

still had fusion to do so we didn’t want to be sidetracked by – so that’s my opinion.  I 

knew very few people – my one boss went along with it, he was very keen, but when I 

mentioned Hugh Bodin, who was keen on Japanese and the Arabs, because he fancied 

himself as the heavy manager type, so.  And he thought he could use his talents on 

this commercial side.  But he was about the only chap I knew who in fusion, that was 

enthusiastic, Bodin. 

 

[Laughs] And how do you actually sort of combine, you know, research into fusion on 

one side and commercial stuff on a weekly basis, how do you split your time between 

the two? 

 

It was very – well it varied on a day to day basis, it wasn’t – it wasn’t organised, it 

was as – as it came, I think it was just – you couldn’t actually fill a diary and say, ‘I’m 

going to do this one day and that the next,’ you were purely on very pragmatic day to 

day, you know.  But I must admit I tended to put the commercial work on the back-

burner, I didn’t – if I had a choice of doing one or the other I’d give the fusion work 

priority and so – because I knew in my heart that the commercial side wasn’t going to 

really take off.  I made it work for the time I was involved but I couldn’t imagine 
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doing it for the rest of my days, so – so when they – the – well the human resources 

people worked out the optimum age to go was fifty-eight, I took the chance to go and 

– because I knew that they’d want me back as a consultant on the diagnostics, and 

then I just snuffed off the old commercial work then and … 

 

[35:25] 

 

Right, so you mentioned the other big aspect of your work in the ‘80s was on JET? 

 

JET, well that was the big Tokamak that EURA built after – after our Russian success, 

the Europeans realised this is the way to go, but they had to go one or ten times better 

if you like [laughs] so they built – after a lot of argument they built the JET machine 

in Culham and that was, well, run by all the European countries and well what 

happened then, there was a lot of people from Culham went across to work on it, but 

what they did, they formed, they had key people and I was one of these who they 

wouldn’t let [laughs] – I couldn’t totally go across the bridge, there was a bridge 

between Culham and JET and we used to have this expression, ‘Go across the bridge, 

JET,’ and they had a list of people in Culham who they wouldn’t let commit totally to 

JET and I was one of those because they wanted to hold a credible Culham 

programme together.  And that’s what I – that’s when I did the commercial work as 

well. 

 

Can you actually describe JET to me, how does it compare to the earlier Tokamak? 

 

It’s just a matter of scale, it’s about four – literally four times the size of the Russian 

Tokamak, and millions of amps, instead of a couple of hundreds kilo amps, it’s five 

million amps current run through it, and getting up and running to fusion conditions 

with tens of millions – in fact 100 million degrees on this, and they could actually run 

in tritium and get real fusion reactions going.  Which you couldn’t do – I mean the 

Russian Tokamak wasn’t hot enough for that, but also it’s got to be a certain size to 

get the fusion reactions going because the particles escape otherwise before they can 

get up to – get the right temperature and energy and … 

 

When you say going over the bridge. 
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That was just physically, there was a bridge linked [laughs] Culham and JET, about 

fifty yards across and – so for the psychological thing as well I think. 

 

How so? 

 

Well just if you switched – actually switched modes as you went across, well that 

isn’t totally fair because we used to – quite a lot of the equipment was built in Culham 

and carted across but – but that – but a lot of people were – were like two teams in 

one JET, the people that were there full time and ones who came part time like myself 

and … but all the British ones were the people you worked with anyway so it was a 

bit strange.  But of course there were multinational there as well, they were genuine 

European, but because we’d worked together on things like in Frascati in Rome and 

you name it we – it wasn’t strange at all because we were used to working with 

foreign people. 

 

Do you know why it was built in Culham in particular? 

 

Well – well each country made a bid, it was just a – it was a political decision in the 

end, could have been Germany, could have been France, it was horse trading, literally.  

And that’s why the next ITER, that’s why it’s going to France now, because we’ve 

had – Britain’s had its turn and also I think there was a great financial inducements, 

you know, the government had to back it up, but - 

 

Are you surprised it ended up in Britain? 

 

I was because it took so long I didn’t think it was going to [laughs] – ever going to 

happen, so – because they were arguing over the site and this, and then the funding 

and the how it’s shared out and how it would be staffed. 

 

When did you actually find out it would be then? 

 

Well it must have been about ‘82, ‘83 I think, must have been quite early on.  But … 

and then straightaway we’re having – we realised they had these workshops to decide 
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which diagnostics they’re going to put on it, so we all – we were all invited to make 

these various submissions, you know, for doing various things on the machine so – so 

I was quite involved with that.  So you try and do that and the commercial work so it 

was quite a tricky thing, yes. 

 

So what do you actually do on JET? 

 

On JET it was the – actually we used – I was doing visual spectroscopy, looking at the 

visible spectra coming out, so – and we were looking at impurities and then actually 

doing a lot of surveys to see actually which impurities were dominant.  And then 

trying to work out where they came from and if they were mattered or … 

 

So is that analysing visible light then I’m – 

 

Yes, yes.  But then other people did it in the ultraviolet, you know, they’d seen – but I 

wasn’t involved with that side.  And then also we did charge exchange, as the – I told 

you they used neutral beams to heat the plasma, as the neutral beams go through the 

excite the lines, so we used that to measure the – measure the magnetic fields by what 

you call zoom and splitting.  That’s another thing we did [laughs], the spectral line, if 

you’ve got to subject an atom to a strong magnetic field, the spectral lines split and 

the amount of splitting depends on the magnetic field, so what we did, we looked at 

these lines at different parts of the plasma, so we could plot out the actual magnetic 

field so that was a – in fact that was an extension of the current measurement we did 

previously on DITE.  Again that was Paddy Carolin I mentioned, you’ve asked me 

about him.  In fact he was the leading force in that rather than me because he was full 

time on it while I was still [laughs] trying to do two things but … 

 

What sort of equipment do you actually use by this point to do visible light 

spectroscopy? 

 

Well it was still – ironically the same spectrometer as – as we had in Russia, but the 

actual detector was a much more sophisticated detector, but, much more, you know, 

multi channel so we could look at – with great detail.  And also because the – we used 

these – again it starts to get a bit heavy physics now, some of these line shapes 
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weren’t very clear so we could use these deconvolving techniques we called it and 

again which was Paddy – again Paddy Carolin sorted this out, he was – it was one of 

his topics.  This was the type of division of labour if you like, he looked after that. 

 

Was the work successful? 

 

Yes, I was – yes, again I think – as I say I don’t think – if I had a duff experiment 

[laughs]. 

 

So what actually – what result actually came out of it? 

 

Well I think it gave – they could tell which impurities mattered on JET and in fact see 

if there was any faults in the machine and they could find the best regimes to work at, 

that was that.  And the magnetic field thing confirmed the field configurations they 

thought they had, that’s – so that’s the type of general thing you get.  But it – what 

happens, you find all this – these bits get integrated into a general picture and there’s 

some people with an overview, they add up all these little bits and then get the 

overview of the machine to see how it’s performing, and so there’s a team that does 

the Tokamak performance if you like, so they will know all the Tokamak physics and 

try and put the jigsaw together, while we’re just making it just a bit of that.  So again 

that meant we were fairly – we were just like guest performers on the machine there. 

 

[43:23] 

 

You mentioned quite a few sort of – this change to commercial mode and I was just 

wondering were there any sorts of big changes that had happened along the way, over 

the course of your career at Culham? 

 

I think that was the only really – it was a gradual thing till we came to that, I think it 

was just technical progress and that was the – because every time you did an 

experiment you were always limited by the technical limits of your detector or 

whatever, sensitivity, we were always pushing that forward.  So the progress you 

made was very much coupled to how good your equipment was.  But the only thing it 

affected – the way we actually worked day to day was this – I think change to 
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commercial thing which total change of philosophy which was fairly disastrous I 

think. 

 

As a scientific civil servant, I suppose you technically were, do you actually think 

about yourself in those terms at all? 

 

I think you did, I think that was – I mean that was all the grades were, you know, 

government grades and if you went to NPL or any other lab they’d all be the – all the 

government chemists, they’d all be the same structure exactly.  And we were all in the 

same union, the Institute of Professional Civil Servants, so – and our pay always 

stayed behind people working outside in commercial research by about twenty or 

thirty per cent [laughs]. 

 

Are there any advantages to being a –  

 

Well the advantage was we had an inflation proofed pension which seemed to rub a 

lot of people the wrong way.  Telegraph had a big campaign against us until our – the 

institute found out their directors had exactly the same scheme so they pointed this out 

and they backed off and - 

 

[Laughs] Ah.  I was just wondering as well, as a scientific civil servant, which mode 

do you think of yourself in more as, as a civil servant or as a scientist [laughs]? 

 

No, definitely scientist I think, yes, just that, trying to push – push through – push 

through scientific experiments.  But I think – mean as I mentioned before, it depended 

on collaboration with all these other people who were all government – though to be 

fair we collaborated with people outside in industry as well.  I mean so it’s – but I 

don’t think we were different animals, just … 

 

Is there a difference working with people in industry compared with working with 

people at other research institutions though? 

 

I think – I think the people there moved up into management, this commercial mode 

quicker than, you know, they automatically went to that mode which we didn’t.  Their 
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career was that, they only reached a certain level before they became managers and 

then they stopped doing the physics.  So that was a big difference, well with us you’d 

carry on doing physics, even at a very high level, but outside wouldn’t find the senior 

managers doing anything in – wouldn’t get their hands dirty, that was the big 

difference I think, yes. 

 

Did you still enjoy your job in the 1980s? 

 

I enjoyed this physics side but not – definitely not the commercial side, no.  No, to be 

true, I mean I didn’t strictly try – I enjoyed the travel aspects which opened out some 

new horizons but – but it wasn’t as satisfying as the actual – doing the actual hard 

science and - 

 

When did you start thinking about retiring? 

 

I didn’t really think about it at all [laughs], it just came out of the blue this, I happened 

to know the – this lady was – well she was head of personnel, we used to meet 

socially and she just said this casually, ‘You know you ought to think about going, it’s 

the optimum time to go, if you want to do it then – whether you like it or not this is,’ 

and so that – it freed up money for paying people to go early so I could go on good 

terms and they gave me four or five extra years.  The only thing was I couldn’t get 

obviously the full pension till I came up to proper retirement age, you know.  And 

also they had this thing that if I did consult I couldn’t earn more than my previous 

salary, so there was a somewhat – I couldn’t be any better off because I’d retired 

early, that was the – but just not me, that was general to anybody who had early 

retirement terms. 

 

How did you feel about the prospect of retirement? 

 

Well I think I was … I didn’t really think of it in terms like that [both laugh] because 

– because I really did expect to, you know, come – come back in and I didn’t expect 

to drop out, I wanted to phase out.  The only thing was I was a bit worried that it 

might not happen, I mean I was hoping it would happen but I couldn’t have – there 

was no written promise that I’d – they’d take me back as consultant.  And it just 



Mike Forrest Page 239 
C1379/48 Track 13 

 

���������	�
�������������� � �		����
����
������   

happened people needed me for certain things and – but it could have gone totally 

haywire and my career could have stopped at fifty-eight, you know.  Just that they 

kept going and – especially on the scattering side, because they really wanted – the 

MAST experiments, they wanted really sophisticated diagnostics.  And also these 

other odd topics like detritiation and things for the ITER project and – because there 

were some extra projects came in so I was available to look at that. 

 

[End of Track 13]
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Track 14 

 

What happened after you retired? 

 

Well I didn’t really retire [laughs] in the true sense of the word, I almost straightway 

they asked me – me back to advise on this Thomson scattering experiment for MAST 

and they wanted to extend it into using not one – just one laser but to get full spatial 

scan and a lot of time detail.  So they were going to use eight Yag lasers which – 

which are a bit different to – these are longer wavelength lasers to the ruby, so eight 

of those and one ruby laser, so quite a sophisticated device.  And also we’d – we went 

very heavily into trying to couple the amount of light – one of the secrets of scattering 

is to collect all the scattered light you get, so we worked out a new method of 

collecting all this scattered light and you find that when you’re designing these lenses 

it’s a job to make one lens do everything you want on its own, but sometimes you can 

use one lens to correct one thing and another one afterwards, so this is a type of new – 

new regime and we worked in with a – quite a sophisticated optic design on this.  So 

this was something new, we called it interactive optics.  So we – we moved if you like 

the optical design up a notch from our previous – so again this is technology moving 

up.  But of course using all these extra lasers and things meant all our previous work 

on laser beam dumps and collimators had to be rethought out, so that quite a lot of 

work to be done on that.  So it’s – it was quite a lot of work, but of course beauty is I 

could just concentrate on that instead of doing commercial work like as previously, so 

I was back – in fact I had no management responsibilities either [laughs] so it was 100 

per cent on being creative and – creative, yes. 

 

What actually was MAST, what does it stand for or what is it [laughs]? 

 

It is a spherical Tokamak, this is a much tighter – if you can imagine a doughnut with 

a very small – instead of a hole in the middle, just like a central conductor more or 

less, it’s just much tighter, so it makes – it makes it a lot more efficient.  They – the 

configuration in plasma physics terms is much more efficient and if it was – became a 

reactor it would be a lot more, well cheaper to build.  And Culham specialised in this 

type of area, it’s much more compact form of a Tokamak. 
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And what’s the advantages of not having the middle of the hole in the doughnut? 

 

Well this is it really, it gives you a much – gives you this type of D shaped, it’s easier 

to get this D shaped plasma, which controls stability a lot more in there.  And the 

whole thing is – well to put it simply, just a lot more efficient plasma, use of the 

plasma. 

 

[03:18] 

 

You mentioned one or two bits about the actual measuring laser – laser scattering 

system you’ve set up here in the Yag laser, could you just actually describe to me what 

this set up all looks like? 

 

Well it’s much the same as before where we had just one laser going through and then 

looking at ninety degrees at the scattering light, well now you can have a ray of about 

eight if you like pencils of light going across the plasma.  But to accommodate that 

you need very good collection lenses because you’re looking at a huge volume, 

literally over a metre across, well metres, so this is – so you – this very sophisticated 

optical design comes in.  You need this very wide angle, big aperture and there’s no 

way one lens can handle this, so you have to correct for all the various aberrations, as 

the light is funnelled through back through your – to your spectrometer.  And likewise 

the laser dump had to be designed to accommodate all these beams going through, and 

we had to make a whole lot of – and of course there’s the different wavelength the 

Yag, it’s 1.06 microns, you have to use diodes so it’s a different form of detection – 

we had spectrometers where they use eraser diodes to look at so – so there was – had 

to have a new lot of – there’s a different spectrometer for each space on these.  But the 

advantage of these Yag’s is you can fire a lot of shots so you get – you can follow the 

whole laser pulse through and get time history.  Well the ruby is very good for spatial 

resolution, so that – that was really the definition, ruby for space and Yag for temporal 

resolution. 

 

How straightforward was it to get it all set up? 
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Well this – this took a few – a couple of years I suppose because this was Mike – 

Mike Walsh and we worked together on this.  Again as he’s one of these people I 

interact, like with Paddy Carolan [laughs] we’ve all – because Mike, he started off 

being a student with us and so I ended up working back with him and now he’s in 

charge of all ITER diagnostics, he’s - 

 

What sort of chap was he back then? 

 

Well he’s a six foot Irishman, black belt [laughs], very clever and very good manager, 

very affable. 

 

What were the biggest challenges in getting this system set up? 

 

Well it was – it was this to get the optics optimised to handle all these extra laser 

beams and getting rid of all the extra power from these – all these Yag lasers and –  

 

Are you working with, you know, optics experts within Culham or from elsewhere? 

 

Well for this we didn’t have the expertise, we actually brought in a specialist lens 

designer, Roger Huxford, and then he did a lot of military – he does this – you know 

on jet planes they have – fighter planes, they have this head up display in front of the 

pilot, he did – designs all those type of things, so he was a very sophisticated optical 

designer.  It’s the first time we’ve ever called on external people, yes, but we knew 

we’d need some extra help on – because the optics are so demanding, so we – and … 

so we called in this expert and we learnt a lot from him [laughs]. 

 

How do you actually go about fixing an optic problem like that?  Or in fact could you 

actually - 

 

Well there is – we had – to be honest there’s – there’s software out there to use, 

because it’s been developed for years, but for us to get into the software and use it just 

isn’t very efficient, whereas these lens designers use it every day and they know – I 

mean we didn’t have to waste time applying this.  And also with optics [ph] we’d – I 

mean they spent all their time – I mean although we’ve done a lot of optics, I don’t 
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spend eight hours a day doing it, well this chap does and he’s had all this military 

experience doing things.  And also he can sort of – and the other thing people don’t 

realise, you need all these special optical glasses and lenses and if you’ve got a lens 

say about sixty to eighty centimetres across, you want glass, special glass for that with 

a certain refractive index, and they’ve got to be coated, anti reflection coated.  And 

the mounts, even the design of lens mounts is quite sophisticated which I knew 

nothing about, which this chap knew [laughs]. 

 

Is it a simple case of once it’s all been designed you just put it together and switch it 

on or were there other processes as well? 

 

No, usual thing, had to be evolved and exact – every experiment is the same, every 

one’s a new challenge.  If we’re – on ITER it’d be they’d have to work through all the 

same processes again, going to be a problem with electrical noise and laser noise and 

… 

 

[08:30] 

 

As a consultant; treated any different to how you had been before? 

 

I think it would be if – except we’d always worked together [laughs] so no, just 

because we worked together, I think it’s – I’ve only ever worked as a consultant with 

people I know anyway so we’ve always worked together so there’s no change.  I 

haven’t gone out to somebody outside to consult, you know, to – to another 

organisation. 

 

Ever been tempted or offered? 

 

There was some weapons work that I was half tempted, but I decided I couldn’t really 

handle it, it was slightly out of my domain, for reasons which I can’t disclose [both 

laugh]. 

 

What sort of – did you work a – as the same sort of work pattern, five day week, nine 

to five is it –  
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Oh no, it was very arbitrary, they’d give me ten or twenty days chunks and I type of 

worked as needed, that was very arbitrary, you know.  So I never – I don’t think I’ve 

ever worked the full five days, it was very intense for perhaps two, three days a week 

and as required.  And – of course a lot of it could be at home anyway, you know, they 

– I could do stuff at home and then just go in there to … 

 

Hmm.  I was going to ask as well, how did you actually feel about going back as a 

consultant having technically retired and yet not [laughs]. 

 

Well it was kind of almost a relief because I could go back without, you know 

[laughs], without having any of the commercial pressures or, you know, just doing, 

you know, what I was good at and what I enjoyed doing really so. 

 

What else had you –  

 

And I know the right people, you know, so. 

 

[10:25] 

 

What else did you do outside the consultancy work, with what I guess is now free 

time? 

 

Well I took up bowls as one thing [laughs], but even that’s a bit strange because the 

first time I walked into the bowls club in Abingdon I looked around and I realised half 

the people had worked at Harwell, Culham or the Rutherford, so that was like being 

back in work and there were some quite distinguished physicists there.  In fact John 

Wessons was probably the top theoretician on the Tokamak’s, he’d been in the first 

competition I played so that gives you … and still – you know, I swam.  I go early 

morning swimming to that just up the road, and we walk a lot and … 

 

When did that consult – 
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And the photography, I tend to take quite a lot of photographs and do the digital 

fiddling because I had – managed to have the PhotoShop software, I could fiddle a lot.  

But I must admit a lot of the photographs are just standard grandchildren [laughs] 

fodder if you like. 

 

When did the consultancy work come to an end? 

 

It’s still on in a way, it’s kind of – I think about a year ago I did the last serious bit but 

[inaud] coming back again, that was – that was the detritiation work.  But this is when 

they were worried at the ITER experiment, the detritiate might get retained in – well 

better start again, the tiles on the Tokamak that face the plasma, there’s a film tend – 

hydrocarbon film tends to build up and this could absorb the tritium.  And as this 

coating falls down it forms an ash down the bottom of the machine and you – and this 

ash contains tritium and you’re only allowed so much tritium in a machine.  So if 

there was an accident and the machine blew up the tritium would escape, so the idea 

was to try and clean these tiles before – before the ash falls to the bottom.  So we 

devised this – like a laser flash head, an elliptical reflector with a laser flash tube 

which we drove across the tiles which cleaned off this coating, there’s like a vacuum 

cleaner on it as well if you can imagine a vacuum cleaner with a [laughs] flash tube on 

the end and this blew off this coating which we caught.  Yes … yes, so if you can 

imagine a vacuum cleaner with a flash light on the end sucking off the stuff you blew 

off with this powerful flash, and it was so powerful this flash we had to water cool it.  

And we were trying this experiment inside JET and they weren’t very keen for us to 

do it, one thing is you couldn’t go in there to do this, you only had the remote 

handling boom, so we had to work in with the remote handling people, and they 

programmed it so it would scan the – well just a target tile really.  And the idea was to 

go up and down this and then send it away for forensic analysis afterwards to see.  

Anyway this – because this flash tube was so powerful we had to cool the head with 

water, and they weren’t very happy about this in case we had a leak and of course we 

did have a leak [laughs] so I – I came in for a lot of stick off the senior JET people, 

they said, ‘Mike we don’t want you to put wet photons in – don’t want you using 

photons on our wet ones,’ so that – so that was a – quite interesting.  But anyway this 

– this technique worked so I don’t – if they need to use it on ITER, we can use this 

device and it’s quite interesting because they took television pictures of this working 
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and it’s quite good, even go down in conferences quite well and Glen Counsel who 

was looking after this work, he peddles this around, people like this picture of this 

cleaning of the tiles with this thing, you know.  So it was an example of applying laser 

technology.  And this isn’t an actual laser, this is just the flash tube because you have 

to do a fairly big area, you can imagine there’s hundreds of square metres in these.  So 

if they do have to do it it’ll be quite a major – but it might not have to – it depends on 

what wall tiles they use. 

 

[14:55] 

 

You’ve sort of highlighted, you know, one or two jobs you’ve done later in your 

career, more or less up to the present day and I was just wondering if you could 

perhaps – not so much contrast the actual work you are doing but, you know, the way 

you are actually working, so the tools you were using, the instruments, the techniques 

and so on, with the earlier part of your career, right way back at the start, what’s the 

difference between those two periods all those years apart? 

 

The big different is just purely technology developments, they got better detectors and 

everything, it was much easier, much more sensitive.  When we started we were 

struggling and well even the lasers we had to build ourselves, but now you can buy a 

base for scattering lasers off the shelf, and detectors because of this massive military 

input, very good.  So it’s much easier, you know.  And the emphasis now is going – 

which I couldn’t help on, is the data analysis that’s – that’s – that’s the big swinger 

now, so they can actually use the data, that they can do an instant – as a laser fires you 

get a result out straightaway in real time, real time experiments now, that’s the big 

change but as I say that – I can’t make any contribution to that side, I can just do the 

front end [laughs], producing the data, but not analysing it.  But the template for the 

experiments is exactly the same as we did in 1964, that’s – so that’s, you know, shows 

we had that right.  So anybody who does the scattering experiment models it on that. 

 

What do you consider to be the highlights of your career? 

 

Would definitely be the ‘64 experiment when we first – first ruby laser scattering, and 

then the current measurement I think on DITE.  And then this – perhaps the latest, this 
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scattering system on MAST which is probably the best in the world now so … so we 

just maintained, you know, Culham’s expertise on diagnostic skills. 

 

Where do you think the future of fusion is going to be, you know, as someone who’s 

been involved in it since – well since ZETA? 

 

I think it’ll work once they solve the first wall, this is with the plasma hitting the wall, 

they’ve got to solve this problem to get the wall that’ll stand it without affecting the 

plasma performance and so I think what they need is much more effort on that side of 

things, understanding the first wall which – which they’re doing anyway to be fair.  

But that’s – I think they know how to contain the plasma, and set up a plasma, but 

what they don’t really understand are the edge – the first wall effects and what 

material to really go for, whether it be tungsten, beryllium, carbon tiles.  I think, you 

know, they’ve got – you know, it might be a cocktail depending on the loading on the 

different parts of the machine, so that’s the big problem is the first wall, I think this is 

widely acknowledged.  But diagnostic wise I think we’ve got almost a full set, though 

we could exploit that florescent scattering a bit more. 

 

When do you think we’ll see fusion power? 

 

Well ITER will – well already on JET showed it’s – you know, that’s breakeven and it 

showed that, but … I think realistically you’d have thirty years of – I mean a working 

reactor.  But it could be earlier if – because with the energy shortages really, you 

know, coming home and Japanese having to go off – have to ease back on fission, 

they’ll probably swing more into fusion because they’re already into fusion.  And 

even countries like China are on the ITER project you see, and India.  So if they had 

like what I call a moon shot effect, you know, when they – you know, the Americans 

put fantastic effort to get man on the moon, if they did the same for a – well fusion 

research it’d be the same, they could bring it on earlier.  And the other thing is 

everybody collaborates on it, it’s not [laughs] – it’s – you know, it’s one of these 

things that you get all these countries who don’t agree politically but who actually 

collaborate maybe all on ITER, though politically they don’t get on all that well so 

that’s … 
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What are actually the advantages of a fusion reactor over fission? 

 

Well it’s just the waste, that’s just the big help, there’s no radioactive waste.  And the 

other thing is it’s failsafe if – if the plasma goes out that’s it, it doesn’t explode, 

there’s no way a fusion reactor can explode or run away, you know, a fast breeder  

could run away.  But as I say we don’t – we have these – we never … knock fusion 

or, you know, this is the type of philosophy, not knocking it, I’m just saying that’s the 

– that is the big advantage which obvious.  But technically it’d be a lot more difficult 

to run I think than a fission reactor, I mean a fission works without almost trying, but 

a fusion reactor you’d have to work, it’d have to be kept tuned up.  And you’d be 

using these arrays of lasers to set it up and keep it – you know, monitor it all the time 

to see you have the right plasma.  So it’s all going to hinge on laser scattering in the 

end, and interferometry. 

 

[20:20] 

 

I think my last few questions are really about this interview really and I was 

wondering how you’d actually found doing it? 

 

Fairly gruelling [laughs].  I think the big problem was I’m so conditioned by the book, 

my mind’s running a bit in grooves, I think that’s the slight problem. 

 

We haven’t really talked about the book –  

 

Oh [laughs]. 

 

Would you mind introducing it, it’s a –  

 

Yes, it’s called Lasers Across Cherry Orchards, you can work the title out for 

yourself [laughs].  But it started off – our late director Bas Pease, after the Russian 

experiment he said, ‘Somebody should write up properly,’ and nobody did.  And then 

in 2002, well we used to have these social meetings after we all retired and he wrote 

me a letter and he said, ‘Mike you should really write this up properly because there’s 

no record,’ and so I – I started – I wrote a rough draft which was just purely about the 
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Russian experiment itself and I passed it round people to read and a couple of my lay 

friends said, ‘Well you ought to expand it out because how did you get it, you know, 

how did you happen to be there in Moscow and what happened afterwards,’ so it grew 

from that into this populist version which it just – just being printed now.  So we’re 

just sending copies off for review [both laugh]. 

 

How has this interview differed from writing a book, for some of the same events? 

 

I think you come at a different angle because I mean the book is everything there is 

self generated by me but you’re putting your – what I’ve said to you is – has made 

you – well brought up questions, you’ve asked me questions which I stimulated.  But 

the book is – is everything is from within me if you like, that’s the big difference I 

think, yes, you’ve asked me questions which I wouldn’t ask myself, this is kind of a 

bit [laughs]. 

 

I’m curious, could you just maybe think of one example [laughs]? 

 

No, I think it’s more the – when I was growing up, you asked about my – how I 

interacted with my sister and things like this, I hadn’t expected [laughs] questions like 

that, but perhaps I should have. 

 

[Laughs] How have you felt about taking part in this sort of, you know, larger project 

about British science? 

 

I’ve found it quite enjoyable, this – I think the big problem is to try and make it sound 

interesting and I explained the technical terms without making them either too 

complicated or – but one of the troubles is you tend to oversimplify and I suspect a 

few times I’ve oversimplified, and then you get expert listeners who say, ‘That’s not 

quite right,’ but that’s why you see. 

 

Have you ever had problems in your career actually explaining what you do to the lay 

public? 
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No, because I’ve had a lot of practice I think, this is the – I think the – I mentioned 

this in the early days, I had to brief Alan Whicker, the TV chap because he said he 

couldn’t understand what the – I mean I was a very lowly chap, he said, ‘I can’t 

understand what your boss is talking about,’ so we went for a cup of tea and I 

explained to him you see and that – so that that was a good lesson.  I’ve spoken to a 

lot of media people since and I’ve realised you – you can dumb down but still make it 

proper physics and intelligent. 

 

Is there anything you’d like to add before I hit the stop button? 

 

Well just like to thank my family for supporting me through all this [laughs].  They’re 

– they always thought that I just went to work with big toys which is probably true, 

you know. 

 

Is that how you saw it? 

 

Yes almost, I mean it’s almost like that, it was like, you know, solving problems every 

day and having the best gadgets you could have to play with and the state of the art of 

everything. 

 

What most – what did you most enjoy about it? 

 

I think the best thing it’s just when an experiment works, when you’re just pulling 

everything together, but that’s just a magic moment, once it works that’s not so 

exciting, it’s just you’re working at full stretch.  Especially if there’s more than one of 

you and you’re, you know, you can feel you’re all pulling together and you see all 

these problems, like the noise, the scattered light and all these various problems, then 

gradually you can – you don’t see anything and then suddenly it all comes out and 

that’s it then, that’s – that’s the most exciting part I think.  Other people like, you 

know, the analysis and all the, you know, things like that, going into it very deeply, 

but it’s the actual challenge, the last bit, just that magic moment just before it works. 

 

Mike, thank you very much indeed, that’s –  
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Okay, I enjoyed that [laughs]. 

 

Good. 

 

[End of Track 14] 


