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I’d like to start today if you could introduce yourself please Colin?

Right, so I’m Colin Humphreys, I’m a material scientist, I work in Cambridge
University, I’m called a Director of Research, I’m a professor here in the department
and a director of research in the department.

When were you born?
I was born on the 24th of May 1941, quite a long time ago [both laugh].

Whereabouts?

In Luton in Bedfordshire.

What did your parents do?

So I was born into quite a poor family, so my father was a son of a gardener and he
went I think part time to some technical college as a sort of mechanical engineer and
he then started work in Leicester where he was born but he was then made
unemployed. So he moved to Luton and met my mother there, as it were his wife and
so I was then born in Luton and he worked at the Skefko Ball Bearing Company, SKF
Ball Bearing Company which still exists, make ball bearings in Luton, manufacture
them. So that during the war he wasn’t sent off for the war because he was making
ball bearings for planes and so on and, you know, important civil and military
purposes. And we lived in a road called Dale Road which was in really quite a
deprived part of Luton, I mean you don’t realise at the time but you realise now, so
it’s just rows of terraced houses, and people not very wealthy at all. So that’s where I
was born and brought up.

And what was your father’s name?

4

Colin Humphreys Page 5
C1379/88
Track 1

His name was Arthur, Arthur William Humphreys.

[01:40]

Do you know what he did at the ball bearing factory?

Yes, he was responsible for measuring the roundness of these round ball bearings so
[laughs] – and they just didn’t measure it by sort of, you know, callipers and
micrometers, they actually would measure the noise they made because the more out
of round they were as they went around in a ball bearing the more noise they made so
they tried to minimise the noise as well as, you know, measuring the dimensions.
And so he became head of this metrology department in Skefko. He was also an
associate member of the Institute of Mechanical Engineers, which he was extremely
proud of, so he wore his Institute of Mechanical Engineers tie on as many occasions
as possible. And although this isn’t a very high grade of membership I mean it was
something which he’d aspired to and became and he was just very proud of this.

Could you describe him to me?

Yes, he was six feet tall, I am six foot four or five feet tall, but I can come to – there’s
actually a medical reason for that which is interesting [laughs] and I’ll come to that
later. Yeah, he was six foot tall, he was quite a distinguished looking man, he was an
upright man, you know, ‘cause lots of tall people sort of stoop but he was an upright
man. And dark hair, and he had a certain presence, so in addition to this work he was
great person to, you know, he went to church regularly and he ran the junior Sunday
school so he was quite good at running things and organising things as well as, you
know, being a very keen mechanical engineer.

Did he run anything else apart from the Sunday school?

I don’t think so, not as far as I know, I think church was quite a big part of his life so
we used to go to church maybe three times – two or three times each Sunday so it was
quite a big part of his life.
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What denomination?

Baptist, Baptist Church.

What are the particular features of a Baptist Church at this time, I’m agnostic so it’s
[laughs] –

Okay, so yeah so the particular features of a Baptist Church and why it’s called a
Baptist Church is because whereas in a Church of England and I believe Roman
Catholic churches, they baptise people when they’re infants, in Baptist churches they
don’t do that at all, they have a sort of infant dedication service but then people are
baptised when they’re adult, so they – basically it’s called Believers Baptism. So
when people say, ‘I’m a Christian, I believe,’ then you’re baptised an adult, probably
minimum age of fifteen, something like that, and it’s a big – I mean it used to be done
outside in rivers, right [laughs] but now it’s inside a church and it’s this big tank of
water that you and the minister go down and you’re actually thrown backwards into
this water, you come out again, you know, if you’re fat it’s difficult for the minister,
you come out again and that’s baptism, adult baptism.

Were you baptised as an adult then?

So I was baptised – yeah, in Luton probably at about aged fifteen. So I was, that’s
right.

What sort of personality did your father have?

He was quite a strong personality in many ways but less strong in other ways so it was
a sort of mixed personality and we had a good relationship. And my brother I think
was very caring and loving.

[05:10]

6

Colin Humphreys Page 7
C1379/88
Track 1

I was the only – I was an only child, I was quite a sickly child, in particular when I
was born I had some birth defect which I still don’t understand but basically what my
parents said to me were my two feet were pointing backwards, and I never understood
this [laughs] but my two feet pointed backwards and for that reason I never walked up
to the age of two. And when I was two years old I had a major operation on both feet
and I still remember both legs being in plaster, so they were in plaster for six months,
where they sort of brought my feet pointing forwards [laughs]. And then I wore leg
irons until the age of twelve, so from two to twelve, so I was like Forrest Gump in a
way, I don’t know if you’ve seen this film Forrest Gump but he wore these leg irons
and so that was just the same and I had to wear special shoes. These leg irons came
up to my knees essentially. And what I do remember is, you know, after this
operation but until I was about twelve beneath my ankle bone on the inside there was
another bone below that which was bigger than my ankle bone and it stuck out, and I
had to – I bought – had shoes but then they had to have some special leather sort of
instrument which pushed them out so this – they could fit on my foot, otherwise
because I had this big bone and so my feet were sort of like this and this big bone
sticking out sideways, very strange [laughs]. And so I had these leg irons and I went
regularly for exercises where I had some sort of electric shock – not shock – well sort
of shock therapy but muscular thing so it flicked my feet in like this. So that was until
the age of twelve, so I didn’t do any sport really because I couldn’t take these off.
The only time I took these leg irons off was when I went on an annual holiday to the
seaside and ran on the sand, I was allowed to take – that was wonderful, right, but
otherwise no I kept these on. So [laughs] that was quite interesting.

So are there any other things you can’t do with them on?

But now my feet are fine and this bone has totally disappeared, it was once there and
so this method, whatever happened, you know, actually worked. So that’s really very
good.

How did the electrotherapy actually work, where did you have to go for it?
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Well so I – so I remember I had to go after school, I went to the hospital essentially
and these electrodes are placed on my legs and it flicked my ankle and my foot in like
this, right, and I guess that was sort of, you know, trying to get this bone into place
and getting the muscles around properly and everything, but it was, it was quite odd
but it’s all worked very well and I have no problems with my feet at all now which is
wonderful, you know, I can walk and run to a certain extent and [laughs] so that’s
really good.

[07:58]

How did you feel about it at the time?

Well it’s strange, when you’re a child you sort of accept these things. The main
problem it gave me and it was a curious one, and that is it was quite a poor area and a
rough area and we had street gangs, and so I was in the gang for my street, and we
would have fights with other street gangs, and I couldn’t run fast enough so I would
get caught, so [laughs] I would regularly get caught. And looking back and it was –
and they were quite vicious in their sense because we had air rifles, air pistols and you
would get shot with these and it wouldn’t usually break the skin but it’d form a bump,
you know, quite a nasty bump and I guess if it went in your eyes it would have
blinded you but, you know, we never thought of these things. And so, you know,
people get caught and they get shot with air pistols and we go out to – and there were
some hills nearby, about, I don’t know, fifty minutes walk away and these gangs
would go out there and have these fights. I mean you would never – okay, what you
would never do, knives were not there so if anyone had thought of producing a knife
they, you know, that would have been thought terrible because you hit people with
your fist, I mean you just didn’t use knives at all, that was just awful right. But people
also did have these air pistols and so I got caught and – but I think I was let off pretty
lightly because I think, you know, the kids, although they were tough, you know, they
had some sort of soul as it were and this kid in leg irons they weren’t going to damage
too much [both laugh] so that was good.
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I was going to ask as well how did the other children treat you in leg irons generally,
your friends?

I think they – it was just normal, I think they just treated me normally and they just
appreciated I couldn’t run as fast as they could. I was also very short sighted, so I
couldn’t see that well and that was all – so I wore these quite thick glasses from an,
you know, an earlyish age, it was found out at school I think when I was about six or
something, I’d got this very short sight, so these were the two physical, you know,
disadvantages I had. So if I took my glasses off I couldn’t see very well. If they
knocked off in a fight I was totally lost and had to find the glasses and so [laughs].
But no I think maybe they built a bit of character, I don’t know, and a bit of resilience.
But I mean the people in the street, my own gang was very friendly towards me and
very protective in a way.

How big is this gang?

Oh it was about six or seven people, so not very large and similarly other gangs in the
other streets were that sort of size.

Does it have a name or?

I think it did which I don’t remember, I’m sure we did, I’m sure we did but I just
don’t remember that.

What sort of other things do you get up to with the gang?

So we would … we would do some quasi scientific things so we’d look for birds'
nests for example, ‘Shall we go and look for birds' nests?’ and usually just we
wouldn’t worry about the birds flying off, we would count the eggs and put them back
again and hopefully a bird would come back but we probably didn’t think about that,
but I mean we wouldn’t take the eggs so, you know, there was certain morality there
amongst these fairly rough kids. We would actually – we would pinch apples from
people’s gardens, so the hills we went into there were houses and gardens bordering
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onto the hills and if there were these trees laden with apples we’d actually climb over
the fence and get some apples and bring them back. I would never tell my parents,
they would have been horrified, right, because my parents were very upright sort of
people but, you know, the gang would do this [both laugh].

Did you have any particular friends?

Yes, yeah, I had some good friends there which I sort of lost touch with because at
aged eight, eight or nine, we moved and my father moved I think for two reasons, one
was the school I went to was a primary school in Dallow Road and it was a very
rough sort of school and he realised it wasn’t a very good school and I think the
people of people who passed the Eleven Plus examination from that school was
extremely limited, so he moved to another part of Luton in a road called Ascot Road
so I went to a better school. But also it was closer to his work as well so I think there
are two reasons for moving, so we moved at about aged eight.

[12:30]

And I went to this better primary school and I remember that on the first day he took
me there and headmistress saw me and she said, ‘Which school has your son come
from?’ and he said, ‘Dallow School,’ she said, ‘Ah, he must go in class C then,’ and it
was streamed, I mean I didn’t – and this was the bottom class in the school [laughs]
and my father I still remember pleaded with her that I went into the top class. And
they compromised on a trial period of one month in a top class and she said, ‘You
know, if he makes it he can stay,’ you know, and I sort of made it then so that was
good.

[Laughs] Hmm.

And I’ve still got from that school particular, I’ve kept quite a lot of friends.

Anyone in particular?
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Oh gosh, yes there’s someone called John Salmon, there's – right, I know their names
well, Hedley Balcombe, there’s someone who organisers old members of Luton
Grammar School a number of whom came from this primary school, so I now – I
actually do remember the names, I’m struggling so I’ll think of them and come back
later maybe with these names. And I revisited that school for the first time about
eighteen months ago and spoke with the head and spoke with some of the children in
the classes.

About what?

Oh just really – I tried to do a Mrs Obama sort of act, you know, and so I went to say
– and this head said they’d got no aspirations the children in this school so this school
had – I shouldn’t say this, I think had declined since we were there, right, and so the
kids there didn’t have many aspirations and so I said, ‘Look, you can be a famous
scientist, you can, you know, if you really work hard and study hard and go to
university, you know, you can do anything you want in the world,’ and I just tried to
inspire them.

What sort of reactions did you get?

They were quiet to start with but as soon as one person asked a question then they all
sort of jumped in so that was very good [both laugh].

Now I’ve never actually been to Luton, can you describe what the area was like when
you were growing up for me please?

Yes, so what a start and I still vaguely remember this. It was during the war and I still
vaguely remember, this is one of my earliest memories, my father, you know, worked
in the Skefko Ball Bearing Factory but then he was a fire officer at night and so you
would hear these planes and, you know, these doodlebugs or something coming over,
and I remember that and he would rush out in the night and we’d have air raid shelters
in the garden and we’d go into the air raid shelter, so I always remember that.

11

Colin Humphreys Page 12
C1379/88
Track 1

[15:18]

Luton then was quite industrial so it had Skefko Ball Bearing Company, it also had a
car company, Vauxhall cars, I mean I’m not sure it was called Vauxhall cars then but
I think it was a car company there. It was still making hats, so if you go back in the
past, Luton Town Football Club are known as the Hatters because Luton was the main
place in UK to make hats. Although the hat industry had declined a lot, you know, by
1940 it still was making a fair number of hats. There were reputed to people, many
people were sort of mad because there’s this term mad as a hatter, and in the making
of filled hats mercury was used and it wasn’t realised that this, you know, turned you
mad and [both laugh] so it affects your nervous system. So – there was a company
called Electrolux which the company still exists but I’m not sure if it manufactures in
Cambridge still and makes Hoovers, you know, vacuum cleaners and washing
machines and so on, so it was a fairly industrial place. The centre of Luton was I
think again looking back quite a poor place and it wasn’t, there weren’t green fields
and lots of green playing fields. There was a lovely park called Wardown Park with a
lovely museum I used to go to but by enlarge, you know, we lived in quite a poor area
of Luton and it was relatively poor and it still is, I think it’s declined somewhat since
then ‘cause a lot of the industry that was there then has since moved away.

What did you like about Wardown Park was it?

Wardown Park, I used to like to go there and it had a lake with ducks in and of course
as a young boy you know you’d feed the ducks and – and it had a very nice museum,
an old style museum, I used to like looking around the museum, looking at a bit of
history of the town.

[17:13]

And I started collecting butterflies and moths so this museum had some small
collection of butterflies and moths so I used to look at these and then I got quite a
serious collector so this maybe was my first sort of real interest in science. I think it
started at about seven or eight and I started being interested in UK butterflies and
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moths, but then I found this wonderful company in London, which no longer exists
called Watkins and Doncaster’s, and Watkins and Doncaster’s had a catalogue and
you could buy eggs of overseas moths, so I did this. So I bought eggs from moths in
India and Africa and in fact all over the world and I had these eggs and they arrived,
you know, at home and I constructed from a cardboard box a hatchery. So I had a
little cardboard box and at the bottom I had an electric light bulb and on top of that
there was a bit of cardboard and I had blotting paper and I wet the blotting paper and I
put the eggs on top of this wet blotting paper with the light bulb underneath and into a
steamy atmosphere, so it’s like a steamy jungle, that was the idea and these eggs
would hatch. And I would read up about the food plants of these – I think Watkins
and Doncaster actually told you the food plants in their native land and I’d got to
some botany book and I’d look up related food plants in the UK. And so interestingly
privet was often a related food plant and we didn’t have a privet hedge but other
places did and I would go to privet hedges which were not cut, you know, just stalks
of privet and I’d just snip off these shoots of privet and take them back home and put
them in a jar with water in and plug the top of the water with cotton wool and these
caterpillars would, you know, climb on the privet and eat the privet leaves.
Sometimes plum trees were related to their native – and I’d go around and I’d look in
people’s gardens and I’d find a plum tree and then I would knock at the door, you
know, knock at the door and say, ‘I’m rearing these butterflies and moths, do you
mind if I cut off a few branches of your plum tree?’ and no one ever said no. And so I
got, you know, species of different tress but that provoked a real interest in science.
And these moths were quite exotic, there’s a moth called the Atlas moth which has a
wing span of twelve inches, I think it’s probably the largest moth in the world and that
was one of the ones I used to breed. And there were India Moon moths which had a
wing span of about six inches, they’re beautiful green and long tails, I used to breed
those as well.

What do you do once you’ve got your six inch moth in your incubator [laughs].

Right, so okay so before that, so the – basically I mean my parents were very tolerant,
I think because I was an only child and I had these sort of health problems and so I in
the living room, you know, while we were eating on these sideboard there was this
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vase with these sprout of privet coming up as it were, and caterpillars munching away.
And the caterpillars would stay near the food plant until they wanted to make a
chrysalis and then they’d wander away so they’d wander all over the room and they’d
find a place and they were silk moths, they’d make a big cocoon and then have a
chrysalis inside. And so all our living room, and also in some other rooms ‘cause
they’d escape, there’d be these cocoons and they’d stay there until the moth would
hatch out. Occasionally a caterpillar – and they were giant caterpillars, they were sort
of almost an inch in diameters, and you know, six inches long and they could climb
up curtains and occasionally lose their grip and fall to the floor and you’d hear this
plop. And they’d be okay usually, and they’d jump climb up the curtain again
[laughs] so my parents were very tolerant. And then they would hatch out and I
would feed them, I would put sugar solution onto cotton wool, feed these moths and
they would fly at night because they’re moths. And so in the house we had these
moths flying around and they would slowly flap their wings and just fly around, be
very elegant. And if it was a hot day I’d just let some of them out to take their chance
as it were outside [laughs] and then fly off. But in the – in the daytime they would
hang on net curtains and in our front room, where passersby sort of went by by the
road, they’d be hanging on these net curtains and they’d like to hang there, you know,
with their backs to the sort of window and people would knock on our door and say,
‘You’ve got this incredible creature in your window, do you know about it?’ and we’d
say, ‘Well of course we know about it, we’ve bred it.’ And then I used to kill one or
two of them and just mount them and have them in a collection and increase – that
seemed fine to start with and then increasingly I just didn’t like killing them and so I
sort of stopped doing this after a few years. But I also collected British butterflies and
moths and I made my own butterfly net so I still remember – I’ve still got it
somewhere at home up in the loft, so it was a copper tube for a handle and then the
net was quite big. The copper tube had a frame which again was copper wire, quite
thick copper wire which I’d bent into a large circle and then with two bits going into
this handle and fastening the handle, and then a large black mesh net on this frame.
And I’d go out into the hills, I mean people would think you’re mad if you did this
now and I’d got in the hills with this butterfly net and catch these butterflies. And
again let most of them go but just take one or two for my collection.
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Ghoulish question, how do you actually kill them [laughs]?

Right, so for the – I mean it’s a very good question. For the British butterflies and
moths which aren’t that large you had a chloroform bottle, so I had a bottle with
cotton wool in the bottom and I just dripped chloroform on and what was interesting
was as a young boy I could go to the chemist and buy chloroform so it’s quite
interesting, which I did, I’d drip chloroform on them. For the larger ones, the very
large ones from overseas, and this is what I really didn’t like you had to – I had a
syringe and again young boy go and get a syringe, and I – you would inject their
bodies with oxalic acid and so I would hold these moths and then in the end I hated it,
I just couldn’t do it and I’d inject their bodies with oxalic acid and what was special
about oxalic acid, it was a known way of doing it, I didn’t invent this, this is what
people did. The thing about oxalic acid was that when they’d died they didn’t go into
rigor mortis, so their wings were still quite flexible, and so you had these big cork
setting boards and you could arrange their wings so that their wings were nicely
arranged, in any collection this is how they look and they’ve been put on this setting
board and their wings have been pushed up. And then thin strips of paper put over
them and then they set, but, you know, they don’t go into rigor mortis, you know,
immediately. So I knew all these techniques and I read about them. And I think it
was probably unusual for, you know, nine year old boys to be doing this, I suspect,
[laughs], I don’t think many adults would have been doing this I suspect, I may be
wrong. But so I was quite professional in this butterfly and moth rearing. And learnt
a lot about plants and learnt a lot about butterflies and moths and so on.

What did you actually like about collecting moths and butterflies?

I think I was just fascinated by them. I mean the other thing I should say is that these
moths themselves breed so they would – the moths that I hatched say from India, they
could copulate, you know, see them copulating, I don’t know, [laughs] interesting
sight, and they would then lay lots of eggs and I’d take these eggs and hatch them up
for the next year so you know they did breed, I would breed them and perpetuate this
life cycle. Oh I mean they’re very beautiful, some of these moths are very beautiful
and the scales of the moths are very beautiful, and then there are butterflies called
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morphos which are these iridescent blue wings, I don’t know if you’ve seen, they’re
used in jewellery sometimes, so now their scales and their wings act like diffraction
patterns so they diffract the light. And as you move your head sometimes it’s blue
and sometimes it’s green and, you know, you get different shades, they’re very
beautiful butterflies.

[25:47]

So is there an element of the enjoying the collecting part of this as well do you think?

Yes, I think I was, I was a great collector so I collected cigarette cards, I collected
cheese labels, I mean people did this, it was very strange so [laughs] – so you could
buy these range of small cheeses and they had different labels on and we’ll collect
cheese labels and people would swap. Now I don’t think – I don’t think I did the
cheese label collecting when I was in this sort of rougher part but, you know, when I
came to the more sophisticated school as it were then people were into collecting
cheese labels and cigarette cards and so on.

Did you have any other hobbies when you were growing up?

When I went to Luton Grammar School, so I mean okay so I like sport, and I read a
lot about sport and I love watching sport, it just was I couldn’t run fast. But I liked,
you know, playing cricket and I played cricket with my friends and I still like playing
cricket but, you know, I’m not that brilliant at it but still like doing that. Basketball,
now when I took my leg irons off, because I’m six foot four at school I was quite
good at basketball. I tended to be a defender and when someone went to throw the,
you know, jump up and put the ball in the net I’d tower above them with my hand
above them so they couldn’t shoot so I was quite good at that [both laugh]. The - I
guess the other great hobby I had from an earliest age was playing the piano, so I
think I started when I was about aged eight, maybe it was when I moved house and I
became a really keen pianist, so I’d probably play at least an hour a day and I played
in small concerts and when I was at – okay so I should say just going back a little, so I
went to this primary school near Ascot Road where I lived, took the Eleven Plus,
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passed the Eleven Plus, went to Luton Grammar School and every Wednesday in
assembly there was a solo item from someone in the school and so I regularly played
the solo piano item there. And then there was a school orchestra and I played some
solo parts, you know, accompanied by the school orchestra at concerts, and then my
piano teacher I think was rather good and she put on concerts and I played solos there.
So I played a lot of piano and I kept this up until I went to university, I kept up
through university but very sadly [laughs] I don’t do it now, I just lost – I don’t have
the time, and when I try and play now it’s so awful [laughs] that, you know, I just
know if I’m going to get back to that standard it’s an hour a day’s time which I just
don’t have. So when I retire I think I’ll, you know, return to playing the piano but at
the moment I can’t do that, there’s just not the time.

Did you play any particular styles?

I used to like mainly classical music, so this is for playing so I played a lot of Chopin,
Liszt who’s quite difficult but I used to like – I used to like showy pieces to play, I
think again playing at concerts. So Bach – Bach wasn’t for me particularly, Bach was
just too – almost cerebral and, you know, there’s – it’s fairly uniform, you know,
there’s not a lot of loud crescendos in Bach and so on. So I used to like Chopin and
Liszt and Schumann and Schubert, these sorts of composers, the more romantic
composer I used to love.

Why do you think that sort of music appealed to you in particular?

I think I could express emotions through them, so I think I never – I never thought at
the time being an only child and you were slightly only I think as an – and so this was
something that I was sometimes – if I was annoyed or angry which I wasn’t very
much I’d play really loud music, I’d crash on the piano and then at other times, you
know, more romantic gentle music. So playing the piano is a great way of expressing
your mood and I thought that was really good. And I think I was also – I was also a
very shy person, but when I played the piano I sort of lost my shyness, so it was very
strange, so playing in concerts, I remember the first few bars, if I got through those I
was absolutely fine. And so I think it’s like some actors on a stage, you know, like
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Hancock was said to be very shy so you know actors go on a stage and they can be
very shy people but they get on the stage, they sort of change their personality and
they lose this shyness. And so I think playing a piano is one way I sort of lost my
shyness.

Did you have any like toys to play with as a child?

While the family was quite poor, so I remember that one day my father did come
home with a Meccano set but I know it was expensive and he saved up a lot of money
to get this. And I – I quite enjoyed playing with the Meccano set but I must say I
preferred butterflies and moths more so I was mechanically minded to a certain extent
but not in a super way. And I really liked reading and one of the books, so that I liked
reading children’s books but also a book which greatly influenced me was Arthur
Mee’s Children’s Encyclopaedia, and we had – I don’t know if it’s a multi volume
version, we just had a single volume version anyway and I read this from cover to
cover a number of times. And I just thought this was wonderful and, you know, it
covers all sorts of topics, there’s quite a bit of science in it but of course a lot of
history, a lot of geography and I just loved reading this and re-reading it, which is
probably unusual thinking back for a child to want to do this [laughs] but it just
fascinated me.

Are there any articles you favoured?

I think I was interested in – I was interested in ancient history, really ancient history
so the ancient Egyptian civilisations fascinated me then and they still do now so that’s
come through to the present day. And I was interested in how things worked, so in a
sense I was a sort of theoretical scientist then and I still am a bit now. So not that
brilliant with my hands but really understanding the way things worked, that did
fascinate me. And I remember seeing a rainbow in the sky, you know, for the first
time which I think is remarkable for a child, or just recognising it as a rainbow and I
just thought, why is it, how does it work and I remember I asked my parents and they
didn’t know, and I also remember asking my parents questions like, ‘Where do
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thoughts come from?’ and again, you know, I got an answer which didn’t satisfy me
so I was a curious child, as I think many scientists probably were.

[32:55]

Are there any other aspects about curiosity that you can recall?

I think … I did get – I got very involved in creation and evolution, this again going
onto Luton Grammar School, because my father was a creationist and so he brought
home lots of creationist literature and so perhaps almost inevitably I became a
creationist. And the arguments can be quite strong and I remember at school there
was another person in a class who was also a creationist and so in biology lessons our
biology teacher had quite a hard time and – and we usually won, I mean this friend
and myself usually won. And I’ve always thought since then, I mean there are all
these moves which say, you know, keep creationism out of school, it turns people off
science but I have to say in our case and at the school it did the reverse because
biology became – our class of biology became the most popular science class in the
school because the debates were held. So you know, in physics and chemistry and
maths people accepted what the teacher said and wrote notes, in biology we’d say,
‘This is rubbish,’ you see, my friend and myself, and other children would get
involved. And the fact the biology master usually lost the arguments sort of helped us
and so the biology class was very lively and people wanted to do biology, so it
perhaps had this curious reverse effect.

[34:25]

[Laughs] Hmm. Can we talk a little bit more about your parents as well?

Right.

You’ve described your father to me a little bit but I still don’t quite have a clear
picture of him, what sort of things interested him?
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Right, so I think – well the church was quite a big part of his life, when we went on
holiday we usually went to some Christian guest house, I mean we never went to a
hotel, we usually went to some Christian guest house where every day there’d be in
the evening some sort of prayers at night or something. He was quite a strong
supporter of Ian Paisley who was around then and much – I mean Ian Paisley now is
not extreme at all I don’t think, you know, but I think he was a fairly extreme then.
And we would go to these sorts of meetings occasionally when people like that would
speak. And but he was – but he himself was quite a mild mannered man, I mean now
I believe in evolution and I’m – my father died, you know, when he was eighty-four
and I started believing in evolution when I was at university. And what was
interesting was I know he knew I believed in evolution, but we never discussed it, I
just thought I couldn’t bring it up because he was such a strong creationist, and I think
he thought he could never bring it up with me because I believed in evolution and we
just agreed not to speak about it and that was quite interesting I think. And we had a
rel – we spoke about anything else but, you know, I think that topic was so important
to him and I thought it was wrong eventually [laughs] when I got to university. So –
so he was not a sort of domineering man in that sense, he may have been in some
ways but he was quite mild but quite extreme in some of his views, you know, quite
fundamentalist in some of his views.

Does he bring his religion home with him when you were younger?

Erm, he was a lay preacher so he – so yes, so I should have said before, so he not only
went to church – I mean he went out and preached in local churches and so he was
often preparing sermons at home, you know, he put a lot of effort into this. And then
when he was preaching in local churches I would go along with him and, you know,
his wife would go along with him – go along with the family, I was quite exposed to
this, yes yes [both laugh].

And how did he meet your mother again?

I am not sure how he met my mother. I know they married when she was quite old to
be married then in particular, so I think they married when she was almost forty,
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thirty-nine or forty which I think was quite late then to be married. And then I was
born, you know, when she was forty-one or forty-two, and I’m an only child. And I
think my – well I’m told my birth was very difficult, they told me my birth was very
difficult so again I’m not quite sure what was meant by that. And I imagine with
maybe my feet pointing the wrong way around didn’t make the birth any easier so
[laughs] – although I guess you come out head first don’t you, but nevertheless, you
know, maybe it wasn’t easy I guess but.

Had he been old enough for the First World War or too old?

He died when he was eighty-four and he died about fifteen years ago, so I’d had to do
sums on that … [mumbling to self] … I guess he must have been – I should know this
shouldn’t I? I think he must have been – yeah, he must have been a child in the First
World War, yes yes.

[38:20]

What was your mother’s name?

Her name was Olive, Olive Annie Harton.

What sort of background did she come from?

So she came from a poorish family, but if you go back in history which my wife is
doing they were quite a distinguished family, so … they had inventors in the past, so
there was something called boracic lint which you can’t get now but it was a special
sort of lint for treating wounds which was used at the time and that was invented by
them. They had a fam – like they came from a family which I believe owned a
Scottish castle, and … there was one member of this family who squandered all the
money so the castle had to be sold so the castle no longer is owned [laughs]. And
then going back in time I am I think one thirty-second Indian, because an ancestor
again on her side of the family was a member of the East Indian Company, gone out
to India and as a number of people in East India did formed a liaison with some Indian
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woman who he never married but I’m the offspring of that liaison. Well I’m not the
offspring but I mean going back in time one of my ancestors is the offspring of that
liaison. So I’m a thirty-second I think India, blood Indian, yes. And my wife always
says that’s why I don’t sunburn easily, so I can go out in the bright sun and she says,
‘Oh, that’s your Indian blood in you see,’ so I don’t [laughs] burn easily.

And what was your mother’s personality like?

She was very nice, I mean she was – she smiled a lot, she was very loving, as most
women at that time did she just stayed at home but she would have stayed at home
and cooked and mended clothes and did the washing and the ironing and that’s my
main memory of her is doing these things. And in – in our first house certainly we
didn’t have a bath, it was just a tin bath, we had a tin bath on the floor, filled it with
water, hot water and [laughs] heated up – I think the water was heated in the kettle, I
don’t know how many kettles of water were filled up in this tin bath. And so I think
she, you know, when you’re poor and you don’t have mechanical appliances running
a home is a pretty full time job I think.

[40:50]

What was home like, can you describe it to me?

Yeah, it was quite a small house, my parents, you know, were quite indulgent with me
I think because I was an only child. So I would comment – we had a dining room
which was small, we did have a separate lounge but I sort of remember I took over
this lounge and I made it a den and so, you know, there were blankets covering things,
I put up bits of wood and I made little – my own little house there and everything and,
you know, my parents were quite tolerant to all these things. And I think in my
bedroom and of course I had these caterpillars crawling all over the place, you know, I
just – if you’re an only child you take this to be normal but looking back I guess, you
know, my parents were quite tolerant to allow me to do lots of things that I wanted to
do really in the home which was good.
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Is this the house in Dale Road or the one in Ascot?

That was the house in Dale Road. I mean Ascot Road is where I mainly did the
butterfly breeding and I guess I was out of, you know, making dens at home. We had
dens in other places then up in the hills and so on but – ‘cause again we went off on
our bikes into the hills. But it was a friendly place and I had, you know, lots of
friends around to tea and to supper and so on and played out in the street a lot. And of
course people played out in the street a lot more then and parents weren’t worried so
you’ll go off – when I was at Luton Grammar School you’d just go off in the morning
or at the weekend on your bike with a friend and you’ll come back later in the evening
and no one worried at all, that’s what people used to do and that’s what I did.

And what’s life at home like, give me a little insight into I guess what a typical
evening was like in your house?

What it was like?

Hmm.

I think a typical evening would be I would come home from school, I’d do my
homework and I played the piano for at least an hour and go to bed, and we didn’t
have television for a long time, I don’t actually remember having television at home, I
don’t think we did. So you know, homework, oh I’d go out to play, I mean especially
when it was light in the evening, so homework, go out to play and play the piano, play
with friends, go out, play the piano and that was a typical, yeah, life at home.

[43:25]

How much did religion feature in your upbringing, you mentioned this quite religious
father?

Well it featured quite a lot because I went – so we would go to church two or three
times a day, now what was quite interesting was if I said I didn’t feel very well that
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was absolutely fine, so if I didn’t want to go that was fine. So that there wasn’t the
pressure to go except that the family was going, right, so I opted out, you know, quite
often. But I went to church a lot and when my father was preaching I went to church
a lot. And then I would take part in the services. So he’d sometimes say, you know,
‘cause we’d go out to these small village churches and I’d probably do a reading from
the bible and sometimes they spoke, you know, so I think when I was fifteen or
something sometimes I’d speak in these village churches. So it played quite a big
part, quite a big part in my life.

Do you think it had any particular influence on you in your younger life?

I … yes I think so, I mean when I was with this gang and we were pinching apples, I
always thought it wasn’t right to do that but, you know, when you’re with a gang you
have to take part basically [laughs] and so you do. And yeah and I would – and I
would sort of – and this gang would sing fairly rude songs and I would sort of join in
but I was always, you know, thinking it wasn’t quite right to do this so I had quite a
strong conscience I would guess and probably because of my upbringing.

Did you go to church two or three times every day or just Sunday?

No, just Sunday, so no it’d just be on a Sunday we’d go yeah two or three times. The
church had a Boys’ Brigade so it’s a sort of equivalent of boy scouts and Boys’
Brigade and I went to them once or twice, I just didn’t like it, I’m not sure why I
didn’t like it, I just didn’t like the sort of activities that they did and so I just didn’t go.
I think my parents would have liked me to go but again, you know, I could just easily
say, ‘Look, I just don’t want to go, I don’t like it very much,’ and so I didn’t go.

We talked a little bit about your parent’s religious outlook, were they political at all?

Not – they weren’t really involved in politics, I think they often criticised the
government, whichever – whatever flavour it was, but no they weren’t a member of
any political party and we didn’t discuss politics a lot.
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[46:10]

I was wondering if we could talk for a little bit about school, you’ve mentioned a few
schools in passing but I was just wondering if you can sort of give me the storyline
almost of your school career?

Right, so I went to this, you know, fairly rough school to start with, a primary school,
and one of my memories there is not being able to see the board very well and that
was before I, you know, got diagnosed with very short sight. The other memory I
have is a very strange one and that is I was so sickly that I was too much, you know,
cobbled by my mother and I’d literally have something like five jumpers on, one on
top of the other. And I remember going into school, and this happened repeatedly, I’d
go into the school classroom and I’d take these off one at a time and the rest of the
class would count, they’d go, ‘One, two, three, four, five,’ I mean I can’t believe, I
must have been so – but my mother was terrified I’d catch a cold walking to school,
you know, so you’d walk to school and I took off these five jumpers so that’s my
main memory of – very curious memory of this school. And I was ill a lot so I never
saw many November the fifth Guy Fawkes nights, I was just ill in bed. I had
bronchitis a lot I remember is one of the things I had and I just had all the things that
the children get and I am very healthy, so it’s an amazing change [laughs]. Maybe my
immune system was really challenged then, you know, and now it’s this wonderful
immune system [both laugh].

With all these sort of jumpers and the callipers, so it sounds like you were a little bit
different, were you ever bullied at all or?

I – I don’t recollect being bullied which is interesting, so I was different because of
this. Maybe I just stayed out of trouble, but I don’t recollect being bullied which was
good. And I think the other thing was maybe it was this gang, because I do remember
I was one of the younger members of this gang, you know, when I visited this school
‘cause I left there about eight or nine and the older members protected me very well,
so I do remember I was sort of beaten up by a member of another gang and I rescued
by, you know, the leader of our gang, you know, who must have been, I don’t know,
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he must have been twelve or thirteen right, and he – he said to this other guy, you
know, ‘I’ll kill you if you do that again,’ and I think he felt [laughs] – he sounded as if
he meant it. So I did get quite a bit of protection from my gang, yes.

Did you develop another gang when you moved schools or moved home?

So when I moved home now I joined another group, which was given a – I remember
the name of this group and it was a dreadful name, a very swotty name, it was called
the General Activities Society, GAS, and that I didn’t make up that name, someone
else did but you can tell it was a different environment we moved into. And there
were five of us and we just did a lot of things together and we just did different things
together. So you know, we’d go out on cycle rides together, or we’d go on walks
together, but called General Activities Society [laughs] which is a very sort of
cerebral name isn’t it for young children to give to a society [both laugh].

You seem almost embarrassed by it now, I mean how did you feel about the name of it
back then?

I think they thought it was an odd name then, I don’t think I was embarrassed by it but
I thought it was an odd name then, yes [both laugh].

How did your – how much did your life change when you moved home?

Well it changed quite a bit. So I remember that for example when I was this sort of
rough school and in this gang we knew quite a lot about sex for example and so, you
know, we’d take girls knickers down and we would know about sex. And … and I
moved to this new school and this other environment and whenever the teacher talked
about blue tits in the classes in this new school, right, that’s birds, right, then the kids
would snigger and I thought that’s ridiculous because I thought, you know, we’d
overcome this sort of sniggering at blue tits when I was five in this other district you
see [laughs] so we had moved on. And so it was a very different sort of environment
from a tough environment where the kids were very street wise and knew a lot about
sex, to this other environment where kids didn’t know very much about sex, although
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they were older, you know, when I moved and sort of less street wise in that sense
[both laugh]. It was a posher area you see.

What did your Methodist parents make of your knowledge about such matters?

Well they didn’t know, they didn’t know so I just kept these things from them, so in
that sense I’d led a dual life, because they didn’t know what our little gang did and
they would have been horrified. I mean perhaps they did know and they didn’t say
but, you know, but I thought they didn’t know. But so at home I was a very well
behaved boy and in the gang I was slightly less well behaved [both laugh].

Did you think your parents had any particular hopes for you when you were growing
up?

Oh I think they had huge hopes, because I think my father had sort of done well, so
his father as I said was a gardener, he was brought up in a poor area in Leicester and
he’d sort of stepped up and become this AMIMechE, you know, Associate Member
Institute of Mechanical Engineers which he was very proud of. And yeah – and he
wanted me to go to university as the sort of first member of the family to go to
university. So they had, you know, high hopes for me and I think being an only child
and then, you know, having leg irons on to start and getting through that and
everything, so there were a lot of hopes I think on me. But I never felt pressurised, so
they always were suggesting, you know, they were always – I mean when I wanted to
do homework that was absolutely fine, so that was great really because, you know,
lots of houses, kids don’t find the time for homework but I had the peace and the quiet
and the time I needed for homework.

[52:25]

So just to get your school career straight in my mind, is it Dallow Road School you
went to?

It was called Dallow Road School, I think D-a-l-l-o-w, that was the first school, yes.
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And you mentioned it was not as poor as the previous school.

Oh no, Dallow Road School was the first school, sorry, that was the first school, that’s
the poor school, yeah. Gosh I’m trying to remember the name of this next school, I
can’t remember it now, it’ll come back to me in the future but I may fill that in later,
yes [both laugh].

I just wondered if you could give me some sort of illustration of how it was a poor
school?

What, the original school?

Hmm.

I just remember at the original school which was in a rough district, I remember – I
remember lots of fights in the playground and I don’t actually remember learning
anything, I’m sure I did, I just don’t remember it. So that wasn’t in my consciousness
and I came to this other school which was sort of in a posher district and I remember
the classes being much more orderly and I remember – I remember none of the
teachers at this first school, maybe because it was a longer time ago, but at this other
school I remember the teachers. I remember a teacher called Miss French who was
our form mistress and she was very strict, but she taught us quite well I think, so I just
remember this. And you know we had sports days which were much more organised
than the sports days at this other school. So there was a – I mean we went to a school
in a poor district was probably low aspirations to school where the teachers wanted
people to pass the Eleven Plus basically.

[54:10]

I was interested in this point about, just you mentioned being poor a few times in
passing, I guess that means different things to different people, could you give me an
idea of how poor?
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Well I’m not sure so it’s hard to know. But I do know, I mean for a bath we had a,
you know, tin bath which we filled up with hot water. We didn’t have a car until we
moved to this other house and then, you know, we had some second hand car. My
father had a license for a motorbike so he did ride a motorbike before that. And I
think – I don’t remember a television set, so I think these – and we went, you know,
we had a one week’s holiday at a guest house at Burnham-On-Sea we used to go to
every year, went to Burnham-On-Sea, never went anywhere else. And … so I just
think we didn’t have a high income, you know, and my father certainly didn’t inherent
any money at all so I think he was quite poor but, you know, that the – he had this job
which he, you know, became this leader of this metrology group in Skefko Ball
Bearing Company and so things improved.

Where’s Burnham-On-Sea?

Burnham-On-Sea is somewhere on the south coast, I’m not sure where the next
nearest place to it is [laughs], but it was chosen – they chose it because it had a sandy
beach with no pebbles so I could, you know, run around and take my leg irons off.
And we just went there year after year because it seemed to work.

What do you actually do when you’re there?

Oh just the sort of things which kids do so I built sandcastles, paddled in the sea, I
think went to some amusement sort of parks, not amusement parks but they’d always
have roundabouts, I went on donkey rides, I remember my donkey rides, the usual
things which kids do on these, you know. Had a spade, I had a tin err, thing which
you made sandcastles with, you know, spade and that, usual things, the usual things,
yeah.

[56:20]
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I remember when we were talking the first time about school, you talked about this
moment where you’d gone into the new school and they sent you to the bottom set but
your father objected.

Yes.

How did it progress from there?

So I went – I was in this top class and I stayed in the class in about the middle ranking
in this class, I mean I think I started at the bottom but I ended up in the middle
ranking, so I was never top of the class at this school and never near the top, I was
never in the top six I don’t think. I mean the classes then were forty or fifty pupils
and I was probably twenty, something like that. So class sizes were bigger but I was
never outstanding but I was, you know, okay, did okay yeah.

Were there any subjects that appealed to you earlier on?

Erm, I … I was br – I was reasonably good broadly because I remember the only
subjects I was really bad at and still am were drawing and art and painting.

[57:30]

And I was just absolutely hopeless at that and I still am. May – I’m colour blind so
that may be a reason for that, you know, but I just can’t draw, I mean I’m just
hopeless at that so [laughs]. But at other things I was more or less equally good, and
that remained the case when I went to Luton Grammar School so I found it extremely
hard to choose subjects there because I was just broadly – I wasn’t really outstanding
at anything, although I did win the O level prize in three subjects, but I was never – so
I must have been quite good at some things [laughs]. But I won the O level prize in
Latin and I think in English, and the third one might have been religious knowledge I
think … hmm.

How did you actually get to grammar school?
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So I passed the Eleven Plus, so – and that was a major reason I think why my parents,
you know, chose district – changed districts and went to this other school. And so
quite a lot of pupils from Miss French’s class which was the top class passed the
Eleven Plus, at least half the class I think passed, and so I was in that half that passed
and went to grammar school. And I guess must have done quite well in the Eleven
Plus because the grammar school was in sets again so I was always in the top class in
the grammar school. But never top of the class, you know.

Could you describe Luton Grammar as you remember it?

So Luton Grammar School was a good grammar school but not outstanding so it was
very unusual for people to go to Oxford and Cambridge from Luton Grammar School
and I still remember that. And each year maybe two or three people would apply and
they wouldn’t usually get in, but it has some dedicated teachers and so it was a good
school and I learnt a lot there. And one of the scientific things I became involved in
was botany, so we had a history teacher who was one of the few teachers with a PhD
who was Dr John Dony, D-o-n-y and he was a history teacher but his great love with
botany and he wrote Flora of Bedfordshire and Flora or Hertfordshire, so these are
two, you know, considerable works and scholarly works. And he – I’m not sure how
it happened but four of us were sort of chosen by him to go on botanical walks every
weekend and so, you know, apart from doing homework and everything every
weekend John Dony would drive us out, four of us out in his car and we’d spend a
complete Saturday with him walking through some woods or forests or on some chalk
range, chalk hills or, you know, he’d say this today put on your wellington boots and
we’d wade through these bogs looking for bog asphodels and these sorts of plants
[laughs]. And I think that encouraged my love of science. There was a national
competition for identifying wild flowers, which had to be in flower, and the four of us
entered this national competition, four boys, it was open to schools and we won it I
think twice, and we identified – it was all – approaching a thousand different
wildflowers in flower, it was a staggering number. And so we’d sometimes drive to –
you know, not only in Bedfordshire but into Hertfordshire and other regions and we’d
get, you know, we’d identify about a dozen orchids, you know, really quite some rare
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plants. And we’d identify plants which John Dony would not reveal the location of,
so we had Flora Bedfordshire and you had these plants maps but the really rare plants
he wouldn’t tell people precisely where they were because people at that stage they
were collectors and so I would collect and so I’d press plants. And so these are plants
of course you shouldn’t do that with, and so he’d just give a general description of
where they were but with us he’d take us to the place [laughs] and we’d see these
incredibly rare plants and record them and that was how, you know, he helped us to
win this national competition [both laugh].

What sort of chap was Dr Dony?

He was a character, he was known as Doc Dowdy ‘cause he was one of the few
doctors in the school. And he walked quite fast and spoke quite abruptly and just
hugely knowledgeable about plants. And although we were boys and our eyesight
then, I mean mine wasn’t – the other people’s eyesight was pretty good, he would spot
things when, you know, we couldn’t spot them. And so we’d be walking along and
you’re suddenly thrust, I mean he was an enthusiast, he’d throw himself on the ground
and look at this minute flower which he’s seen, this tiny flower [laughs] and he got
out a magnifying glass and would look at it and identify it. Or we’d go through these
quite really boggy places you’d take us to where the water would be up to your knees
and it would go over the top of our wellingtons, you know, and you’d wade through
these bogs and again just to find one particular plant in this bog. And so he was a
great enthusiast and so that was an encouragement for science. And I probably – I
learnt the Latin names of all these plants because that’s how you had to record them,
some didn’t have English names. So I probably knew the Latin names of about 1,000
wildflowers which is quite a lot, so that was, you know, quite good scientific training
for the mind [both laugh].

Did you consciously think about it as being scientific at the time or did you just like
flowers and –

No, we just – I think the four of us – while we were in this competition, I think
probably right from the start, so I was – I like competitions so I like that [laughs and
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we found them quite fascinating as well. And didn’t think it was scientific, we did it
for enjoyment, I mean we wouldn’t have done it if we hadn’t have enjoyed it because,
you know, you don’t walk through bogs and get your feet soaked [laughs] unless
you’re quite enjoying it.

[1:04:12]

I’m interested as well the flowers, the moths.

Hmm, and the moths, that’s right.

Were you interested in the natural world in general?

So I was interested in the natural world in general, that’s right, and then when it came
to the sixth form I would have done – biology is my first love and perhaps I should
have stuck with it but basically in the school I was in, Luton Grammar School they
had a very strong philosophy that if you were good at maths then you should go into
physical sciences, and if you’re less good at maths you went into biology, and if you
weren’t very good at all you might think about medicine. I mean it’s very strange you
see [laughs] that now medicine is top of the heap but then if you were going to do
physics or chemistry or maths that was sort of, you know, top of the heap and medics
were a bit lower down.

Why do you think it was that way around then?

Well I think the maths was quite good, the teaching at the school and this was just the
hierarchy of the school and I think these sort of peer pressures and hierarchies
developed in various ways but I mean I did for O level maths and additional maths
and then A level maths and further maths. And, you know, if you had that sort of
ability then to do Latin or history that just wasn’t, you know, you wouldn’t do that.
And to do biology, so I thought I’d come back later to biology in later life but, you
know, I stuck with the physical sciences.
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What subjects did you actually take altogether at Luton Grammar?

So I know for A level I took maths, further maths, physics and chemistry.

And why those?

I think because I was good at maths and those were the most foremost mathematical
subjects. And it wasn’t just me, a lot of my colleagues who were good at maths, you
know, in the class, I mean to say that I must have been the top six in maths in the class
and those top six all did I guess maths, physics, you know, maths, further maths,
physics and chemistry. And the careers advice we got was dreadful so this story I
know I find almost unbelievable which is a true story and I can tell it ‘cause the
headmaster’s dead. But the headmaster would interview us all and he would give us
careers advice and he – I still remember this, he had me in his study and he said,
‘Humphreys, what do you want to do?’ and I said, ‘I think I might want to do
engineering,’ and he said, ‘Do you know what engineers really do?’ and so, you
know, I said, ‘No,’ ‘cause that was the answer, expected answer [laughs] and he then
said, he said, ‘They wear wellington boots and they walk around in fields and they
look at bridges and they make better bridges and is that what you really want to do?’
and I said, ‘I don’t want to do that,’ he said, ‘Well you shouldn’t do engineering,’ and
that’s just awful careers advice isn’t it? But, you know, that was it [both laugh]. So I
didn’t want to do mathematics because I knew my maths wasn’t really, it was good
but it wasn’t really good enough, and I didn’t do chemistry ‘cause that wasn’t
mathematical enough so I did physics. So that was partly by elimination, but partly
because I really was interested in how the world worked, and I thought if I did physics
that would really interest me. And at school I’d heard about relativity, I’d had about
quantum mechanics, I’d just read a little about them, you know, in popular journals
and that fascinated me, and so I thought okay physics is a thing I should do so that’s
what I did.

Interested as well in the fact, you know, you enjoyed maths by the sounds –

Yes.
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What’s the attraction to maths, I hated it at school, I just find this hard to understand
so you may have to break this down a little bit for me [laughs].

Yes, yeah well so the attraction of maths was problem solving and puzzle solving, so
for example let’s say there’s an integral you have to solve, then there are various sort
of techniques for solving this integral and I’d enjoy trying to use these techniques,
and, or solving what are called differential equations, I’d actually enjoy it which I
think lots of people – I mean you didn’t enjoy it clearly, I mean lots of people don’t
enjoy it and so it was the challenge of solving this differential equation. And I still
remember this almost arrogance I had at school but it wasn’t just me, it was others as
well, we were so good I think at solving these differential equations and integrals I
thought I could solve any differential equation, you know, I thought, or any integral, I
thought there’s no integral, if I work at it, you know, I can’t – and of course that’s
absolutely nonsense, I mean you come to university and you find these differential
equations, you know, it’s impossible to solve and [laughs] you can’t solve it. But I
think we had a very good maths teacher and we just solved, we did problem after
problem and so we were good at maths and it was problem solving and I enjoyed
problem – and I still enjoy problem solving.

Did you prefer applied maths or theoretical maths at school?

I liked pure maths the best, so the mechanics, the more applied maths I didn’t like so
much, so I don’t know why that was, I think with the mechanics, I think you know,
maybe it was the problems. I mean with the sort of things you had, you had one
called inclined plains, right, so you had an object on an inclined plain which would
roll, you know, a ball thing and it rolled down to the bottom and you had to calculate
its velocity at the bottom or something and I would do that, but that to me I didn’t find
enjoyable. And whereas just the pure maths of a differential equation or something,
for me that was more enjoyable, just curious, I don’t know why it was but particularly
since I was interested in being an engineer to start with.

And the problem solving as well.
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And the problem solving, yes, yes.

[1:10:20]

Why do you think you were interested in being an engineer?

It was probably because my father was an engineer I suspect, and I also thought quite
rightly I think now that with engineering you can combine maths and physics very
well, and I mean it is a sort of inter combination of maths and physics and then
making – applying it to useful things. So that’s why I think I was interested in going
into engineering. But, you know I was very much put off by the headmaster and his
advice [both laugh].

Other than Dr Dony were there any teachers you remember at school particularly
well?

So I remember him a lot because, you know, I spent time with him. We had some
good physics teachers, we had some chemistry teachers who were not so good but
they were very, they let us do experiments which of course you could not do now. So
a lot – and that’s a bit sad I think so I mean one attraction of chemistry was to make
hydrogen sulphide which smells awful, but I think that’s now banned in schools. And
explosives, you know, are sort of banned in schools, but we would – we were – we
could roam in the chemistry lab after school without the chemistry master being there
which seems amazing now. And I remember some of the things we did, so there’s
something called nitrogen triiodide which is an unstable explosive compound and we
would make this and then we took it out, outside and then we put it down in the road
and when a car ran over it it would go bang [laughs] right, and this driver would think
he’d got a puncture. And this all stopped though because – oh it was a terrible thing
to do, we – we – the lock of the chemistry lab, so when we went we were given a key
and we would lock it up ourselves, right, it was just amazing. But anyway I think
some of us, it wasn’t me, it was some other people, they put this nitrogen triiodide in
this lock of the chemistry lab, right, and it was locked up and so when the key was put
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in the thing exploded and the lock was destroyed and so tighter regulations after that.
But I do remember we made a wonderful firework and we looked in the chemistry
textbooks and we had each layer being ignited by the layer below – sorry you have to
fill the top, right, and then each layer – the top layer ignited the one below, which
lighted the one below and it was like a huge roman candle like this and we had
magnesium in there which sort of flared away, we had all sorts of things, and this was
a homemade firework we made with chemicals from the lab and quite a lot of
chemicals so it was quite a big firework and that worked brilliantly. But we had this
great freedom to do things in the chemistry lab which we probably shouldn’t have had
but you’d never have today [both laugh].

What do you actually remember of school science lessons, more official ones rather
than you [laughs].

More official ones, I remember the physics experiments usually didn’t work and that
didn’t seem to matter, it was strange because the teacher would then tell us what
should have happened and I think the equipment probably was old or, you know, they
weren’t very skilful but they frequently didn’t work. And with the chemistry
experiments I remember the smells, and the bangs, and the colours, things changing
colour and just doing experiments in test tubes, and what are called flame tests, so you
burn certain chemicals and some burn with a green flame and some with a red flame
and so you can identify what the elements are. And what I think is sad now about
many chemistry lessons and physics lessons are that you can’t do a lot of these things
for health and safety reasons. I mean we were given mercury and we pushed mercury
around on our desks, just – and we had it in our hands and rolled it around, and well
I’m still alive, you know, so [laughs] – and so I think health and safety has gone too
far. I mean clearly you’ve got to – you’ve got to be careful but it was these things
though which attracted us into science, because mercury’s fascinating as you know
and unless you handle mercury you don’t appreciate just how fascinating it is
[laughs].

School science regulations had been tightened up by the time I got to play with
mercury at school [laughs].
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Enormously, that’s right, yes yes.

Handling mercury, what does it feel like?

Well it feels strange because it rolls up onto a ball on your hand so it’s this liquid
which doesn’t feel wet and that’s the thing I most remember about it, if you had
mercury on your hand and it just tries to get away from your hand basically so it rolls
up into a ball, and so you can roll it around and your hand is just dry and if there’s any
dust on your hand the mercury will just pick that up and it’ll stick to the mercury, so it
doesn’t feel, you know, and then of course you have the ball on your desk and you
just break it up with your hand into little strips and everything and roll it around.

Did your teachers ever tell you this was dangerous [laughs]?

No, never said that, yeah, but I guess they must have known. But I think we now
know it’s more dangerous than it was then thought to be, so for example mercury
thermometers were – that I think that was the normal thermometer, the mercury
thermometer and, you know, as a child you could chew the end off and it’d break and
no one would worry. Now we had – one of my daughters, she chewed the end of a
mercury thermometer and we were concerned about the glass that she swallowed and
we took her to a hospital and they kept her in overnight and they were concerned
about the mercury, not about the glass [laughs], but yeah [both laugh]. So school
science lessons were fun and that’s why a lot of people, because of the experiments
through science.

[1:16:24]

I was wondering if you could I guess paint me a little portrait of yourself, maybe in
your mid teens?

Right, so I guess in my mid teens I liked cycling, I had lost my leg irons when I was
twelve so that was great. I was – I was quite a shy person, I was shy with girls ‘cause
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in the mid teens you start being interested in girls, that’s right, so I was interested in
girls but I was quite shy with them and so I just remember these agonies, you know
you’d meet this pretty girl and I just would – couldn’t say anything, you know, you
just sort of freeze and so [laughs]. And I – I enjoyed doing this botanical stuff, I
enjoyed playing the piano a lot, I enjoyed playing sport and I wasn’t very good at it
and so I think I was never – at school they did cross country running and always came
in last or next to last and that’s I think because of previously having leg irons I could
never run very fast and so I didn’t. But I enjoyed playing tennis, I enjoyed playing
cricket, I enjoyed playing football. Rugby I couldn’t’ play because if I had my glasses
on they’d get smashed, if I took them off I couldn’t see anything [laughs] so – so, but
I kept my glasses on for things like football and so on. So I enjoyed playing sports
without being brilliant at any of them. I enjoyed watching sport so I was a great – it
was almost like science again, so for the test matches, I would sit at home with a radio
on because you didn’t have a television set and I’d have a scorebook and every time a
batsman made a run I’d note it down in a scorebook, right, and so I’d know when a
batsman reached the century I’d know, you know, before the commentator announced
it almost, right [laughs]. And I kept scores of – I had these books which had all the
scores of the cricket – the test cricketers in, and I kept records of the bowlers, when
they’d made overs, you know, so I – I like connecting things almost and being
systematic and so that was probably a sort of scientific analysis of cricket as I, you
know, listened to the cricket matches on the radio.

Hmm, you talked about the … I’ve forgotten what I was going to say.

[1:18:50]

Oh I had another question though, you mentioned being shy with girls, did you have
any girlfriends?

So … yes, yes I did. So … but not many, but I had … such – so I had, yes, so right so
my first kiss, right, was curious [laughs], so there was this girl, so it was a girl from
church and I sort of asked her out and we went for a walk and we went to some – I
think we – I think we probably cycled to some nearby hills and we sort of walked up
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this hill and I kissed her at the top. And it was a non event because she – I just
thought that’s very strange, she didn’t push me away but she didn’t pull me towards
her either, you know, so – and her lips were tight and it was this sort of [laughs] – it
was like, you know, kissing a sponge or kissing a piece of paper. So, and then we
walked down the hill and we didn’t talk about it, and I didn’t ask her out again so that
was my first kiss was just totally unmemorable and very curious [laughs]. And, yeah,
and then I went out with girls a few times but we tended to go in a group, which I
think is better in many ways, especially at that age, and we sort of paired up but
within a group but I never got the most attractive girl because, you know, my way
with girls wasn’t very good. And the other thing is I’ve looked at pictures of myself,
photographs of myself at school and I was dressed appallingly. So my – so for
example my parents [laughs] – this is a good example, my parents said to me when we
were buying raincoats, ‘The function of a raincoat is to keep you dry,’ absolutely true.
And so they would buy the longest raincoat they could find, so my raincoat sort of
came down to there, you know, down to my ankles whereas other people’s sort of
smarter raincoats were sort of ending at sort of hip level because that was the sort of
style. But my parents weren’t into style, not at all, so they’re into function, it’s
probably being not – ‘cause the other thing's probably more expense, so I’d wear
these clothes which were, you know, long raincoats, sweaters which would be hand
knitted by my mother, which were quite large because the function of sweaters was to
keep you warm, you know, so sweaters should cover your bottom you know, so
[laughs] I had these totally unfashionable clothes. So – and I was shy so I think none
of the things made me fantastically attractive to girls. And I remember I was quite
sort of studious in a sense, I remember I tried to go out with one girl by saying,
‘Would you like to read my essay?’ now that’s not a very good chat up line is it
[laughs] and she said, ‘No,’ I remember. So yeah, but I – but I had girlfriends, I was
interested in girls but never got the girl I wanted ‘cause other people got the girl I
wanted [laughs].

[1:22:15]

So that was at school, at university it was a bit better, yes [both laugh].
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And how do you decide what you actually want to do after school, after what sounds
like a fairly awful careers interview [laughs].

So, right so awful careers interview and then the school thought I should – well my
parents were keen I should try for Oxford and Cambridge, and the school sort of – sort
of supported that but there were then entrance exams for Oxford and Cambridge and
the school didn’t prepare people at all for these entrance exams and so I did an extra
year in the sixth form which was what most people did when they did the entrance
exams but the school felt they couldn’t teach me, so the maths teacher thought he
could teach me for these entrance exams but the physics and chemistry teachers
thought they – I mean they couldn’t answer the questions themselves basically, right,
so it’s a problem. So I did a third year extra at school, and I – part of this time I went
to the local technical college because they had somewhat higher level teachers, I think
it was Luton Technical College, and but I – you know, but I wasn’t really prepared for
this entrance exam. So anyway I came to Cambridge, I took entrance exams for
Kings College, had interview and didn’t get in and then there was a later entrance
exam for Selwyn College in a group and I took that and had an interview and I think I
was offered a place there but I was also interviewed by Imperial College, and I
remember what the Imperial College interviewer said, it was a great character called
John Pain, and he said to me, ‘Do you want to do physics, or do you want to go to
parties?’ and I said, ‘I want to do physics,’ and he said, ‘Well look, if you want to go
to parties you should go to Cambridge, if you want to do physics come to Imperial
College,’ so I was drew from Selwyn and I went to Imperial College, and so he
convinced me [laughs] you see. And of course not knowing much about Oxford and
Cambridge and knowing they had lots of parties and things so he said, ‘Do you want
to be a physicist?’ and I thought, I want to be a physicist so I went to Imperial College
and spent my, you know, three years there as an undergraduate physicist there.

Interesting – I have to ask, as a Cambridge professor now do you recognise that
distinction between [laughs] Cambridge being a place to go for parties and Imperial
being a place to go for physics?

41

Colin Humphreys Page 42
C1379/88
Track 1

No, so I think – no, so I think people work here pretty hard, that’s right, and … so I
think then it was a bit more true probably. I mean there was this story which I think
has some truth in it that – well apocryphal but, you know, that they’d throw you a
rugby ball, at certain colleges, at Magdalene College, a public school, they’d throw
you rugby ball, you know if you caught it you got in, if you threw it back you got a
scholarship so [laughs], and I think that was still the case, you know, when I went to
university in 19 – 1960, yes.

What did your –

Still parts like that – yeah.

What did your parents make of you going to university?

Oh they liked that very much, so they were very pleased I went to university. And I
got a state scholarship which meant that I got my – I mean there were no fees but I got
all my, you know, maintenance and everything was paid for so that was good. Oh no
I mean they were really pleased I went to university, I think that was, you know, you
can imagine I think, only child, you know, somewhat sickly start in life, then going to
university, that they were really pleased about that, yes.

[1:26:00]

So again they didn’t put pressure on, but you know, they encouraged me to study and
to go.

Do you remember what it was like actually starting at Imperial?

Yes, so there were very few places in halls of residence then so you had to have
accommodation in digs, had to find your own accommodation and no I remember it
very well because this was quite unusual [laughs], so I had digs in a house in
Chiswick, and the two other people in the house – again it was quite independent,
were a pharmacist who was called Paul Pibworth, and a medic who was called
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Michael Goldfinch, and the three of us, you know, never knew each other before but
got on fairly well together. And this house was an extraordinary house because the
woman who was in the house was French, she’d lived in England for forty years and
she only spoke six words of English and her husband was Greek and he spoke more
English. And a condition of going to this house was that you spoke French, and I’d
done O level French but I think I got – I’d done quite well in O level French and so
we spoke French at mealtimes and so it was quite extraordinary. And we had
wonderful food because her husband was a chef at the Carlton Club which I think is
some conservative club, and so the food we had was stuff he would bring back from
the Carlton Club and I’d make – it was unbelievable, we would have dinner and
there’d never just be potatoes for dinner, there’d be two types of potatoes, so you’d
have potatoes in a dish with cheese on top, you know, and you’d have potato
croquettes, and then you’d have duck and it was just unbelievable, just remarkable.
But you know, we’d speak French and we’d have to read letters that came to her,
English letters about tax and everything and his English wasn’t bad but it wasn’t
brilliant and we’d have to read her letters out and translate them into French and say
what they said and, you know, she would go to shops and point. But most of the food
he’d bring back from the Carlton Club, so that’d be remarkable [both laugh]. And
they had strict rules, so one rule was no girls in the house, I mean we each had a room
and the room was a bedroom, right, and one rule was no girls in the house and so I
remember this – so we thought, you know, we’d try and get around this rule and so –
it wasn’t my room, it was one of the other person’s rooms, it was a downstairs room
with a window which went onto the little garden on the road, and so I remember we
planned this one day, so we had these three girls in and they had to climb in through
the window, and we had the radio on in our rooms quite loud so that we could talk and
not be heard. And we agreed with these girls and they knew the situation that, you
know if these owners of the house – I mean they lived in the house, if they came to
the room they’d go in the wardrobes, this wardrobe and in fact this happened. So
there’s this knock on the door and so you know one of us went to the door and they
went into the wardrobe and this woman said in French, ‘The music is too loud,’ she
said [laughs] so – so we got – we could get around things in this way. But it was just
amazing, it wasn’t the normal sort of student life to come to home to gourmet food,
you know, it’s wonderful [both laugh].
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[1:29:45]

How did you get on with, was it Paul and Michael?

Yeah, so it’s Paul and – Paul and, yeah, and … Michael Goldfinch, yes, so well that
was also very interesting, actually a very formative phase in my life, because I came
to university and I was already starting to think that creationist was probably wrong,
but you know, my first term there I did quite a lot of reading and well one thing which
was just absolutely clear to me was that – I mean my father was a young earth
creationist which these people believe that the earth was created in 4000 BC, and
that’s because if you go back in the genealogies in the bible then you get back to
about 4000 BC. And so it was clear to me as a physicist, you know, with carbon
dating, that carbon dating can’t be that wrong basically [laughs] and so the earth really
is very old. And so that was just a very factual thing for me and so this young earth
creationism just could not be right. And so I then sort of lost my Christian faith
because of this but it so happened that both these other people went to church and
were Christians. And so went along with them and just because it’s, you know, what
did on a Sunday evening and also the girls were quite attractive at church, I think that
was the main attraction, right, so there’s attractive girls at church and we went along.
And Paul Pibworth, the girls loved him, he was an Elvis Presley lookalike and he
played the guitar and he played Elvis songs, right [laughs], so he’d sit there
strumming these songs like Elvis Presley and the girls thought it was wonderful. And
so Michael Goldfinch and myself, we sort of, you know, tagged along with him and
[laughs] – and so but that was a formative time and so I started, you know, at church.
The minister at the church was a good guy, and he had a group of students back to his
house after the Sunday evening service and we had discussions there, and I gradually
started rethinking my Christian faith, you know, with evolution replacing creationism,
and there was this event which still is in my mind very strongly. So I was walking
with others in a group away from his house, you know, on a Sunday evening probably
about ten o’clock at night and a person not at university, an accountant in the group
and we just for some reason sort of got separated a bit and we were talking to the
other and he said to me, ‘You’re obviously a Christian, I want to become a Christian,
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can you tell me how I do this?’ and I thought, what am I going to say, I thought
because if I say to him, ‘Well actually I’m not sure about Christianity anymore,’
[laughs] then, you know, I shouldn’t really destroy his sort of potential faith. On the
other hand I could tell him how to become a Christian because I knew but it wouldn’t
have much conviction. So I sort of chickened out in a way and I said, ‘Oh you should
go and see the minister about this,’ which he did so that was a good answer in a sense,
but I then thought I couldn’t sit on the fence anymore, and so I … decided then I
would actually become a Christian again as it were because I believed it to be true.
And before I’d been saying I sort of believed it was true but I want to have a good
time, you know, [laughs] and so I sort of became a Christian again towards the end of
my first year in university when this happened. But firmly believing in evolution
then, but that was, you know, that’s a big step in my life in a sense.

What about that meeting actually convinces you?

What about the meeting that –

Hmm, meeting with the accountant?

Oh, that convinced me I shouldn’t sit on the fence, which I’d sort of been doing, I
mean because I – okay, so I hadn’t told the other two people in the house that I wasn’t
a believer anymore, I’d kept that to myself and I’d just gone along with the church
and probably because the girls were very attractive and it was, you know, a nice thing
to do, a good social thing to do and at Imperial College, when I was there there were
3,000 men and 100 women, I mean that’s actually true, right. So, you know, I
actually did marry a girl from Imperial College but I mean your chance of, you know,
meeting a girl there was pretty slim [laughs]. And so but at church there were
probably more girls than boys that went to church of, you know, of – in the twenties,
twenty year olds. And so that’s a good place to meet girls and so that’s why I went
but I just pretended to be a Christian and then I thought, well I shouldn’t keep up this
pretence, I should either say I’m not or I am so I just, you know. And I was
convinced it was true, yes.
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[1:34:35]

Was the young earth creationism the only problem you had with Christianity at that
point?

I think the … yeah, I mean the main problem I had – okay the main question I had
was was it true, and so I sort of spent the first two terms at university reading and
thinking about this quite hard and I decided it was. Yes, and then having decided that
the earth couldn’t be young, then it – then it is quite easy to say, okay, the first few
chapters of genesis aren’t meant to be taken literally, and once you say that then you
don’t have to believe in creationism at all, you know. And what struck me, which
often what creationists don’t see this at all, I mean in the Old Testament the Adam and
Eve story is not referred to at all, it’s never referred to, whereas in the Old Testament
Moses is referred to many times, Abraham’s referred to, Adam and Eve are never
referred to so I think, you know, the Jews realise that this wasn’t meant to be taken
literally. In the New Testament Jesus never refers to Adam and Eve, he talks about
Moses, he talks about Abraham, I mean you would have thought if this was meant to
be a historical story Jesus would have referred to the first man, you know, never does.
So there’s lots of pointers in my mind that this was not meant [laughs] to be literally
true.

What does … I was interested in your sort of relationship with your father over this as
well.

Okay, yes.

You mentioned that, you know, there was – was almost a sort of unspoken thing
between you over creationism, had you discussed your – I guess your – I don’t want to
make it sound overly dramatic, your crisis of faith with them at all in this period?

I don’t think I did, I think I felt it was something I had to sort out myself and so I kept
a very personal thing and I remember I read a gospel in some detail and I also read
some other books, you know, for and against Christianity in my first two terms at
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university in some detail and I just kept it very personal. So I didn’t speak to a church
minister at all about it, didn’t speak to my parents, didn’t speak to other students about
it, which may be strange but I just thought it’s something I had to tackle myself. I
mean looking back it sounds strange doesn’t it but you’d think you’d discuss it but I
didn’t, yes.

I guess the … the idea of being a Christian means different things to different people.

Yes.

What did it mean to you then at that time, once you decided that you would be a
Christian?

So it meant that you believe in a god who’s personally interested in you, and you want
to live your life sort of alongside god in a sense, it seems a strange – a funny thing to
say. But it is a different sort of world view, you know, from a non Christian sort of
world view, so – so I – it’s a funny – I mean I believe I’m a better person because I’m
a Christian but I don’t think I’m a very particularly good person. I mean I think if I
wasn’t a Christian I’m probably quite a bad person, I think if I wasn’t a Christian I’d
be much more selfish than I am, and [laughs] probably quite ruthless, and because
there’s that streak in me, I know. So [laughs] but no I think … I think the key
question is whether you think it’s true or not and if you think there is a god who
created the universe, and upholds the universe and is also personally interested in you
then that must change your life, and so it changes, you know, changes the way you
live. And so … I then, you know, I – there’s a national organisation called Christian
in Science which I’ve been chairman of for a number of years, I mean I’m not now
but I was then, and I’ve written books on science and Christianity. I wrote a book on
creation and evolution for schools because I thought I just wanted to get the truth into
schools and so I think for, you know, a Christian to do this is a good thing to do, it
was used quite widely in schools, but I did this when I was at Oxford University
shortly after, you know, well I was a post doc I think I wrote it, CUP published it, no
OUP published it, yes, yeah. So – but I’ve always … I’m never – I mean a lot of
people are antagonistic towards creationism, I’m never that because I know – I met a
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lot of them, and they’re very genuine people, and I just think they’re misguided and
they spend their life talking about creationism when they should be talking about
other Christian things, you know, but they’re very genuine people and so you know,
and they should be treated with some respect and – because it’s a genuine belief they
have, even though it’s a wrong belief, you know, and they believe it for good reasons
as it were, but it’s wrong [both laugh].

I need to actually pop this on to –

We should look at the –

Yes, half twelve.

[End of Track 1]
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Now you mentioned you went to study physics.

Yes.

And what does a physics course actually consist of at Imperial at this point?

So I thought it was excellent, I thought it was a really – so I – you know, I’m pleased I
did this. I remember my first day there well because we were shown our first year
lecture theatre, so we were all in the same lecture theatre which held 120 people and
there were 120 of us. Then we were shown the second year lecture theatre which held
100 people, and then we were shown the third year lecture theatre which showed
eighty people. And we were just told, ‘We’re very sorry but, you know, after in the
first year twenty of you will go,’ right [laughs], and so that’s how it was. But the
other thing which happened which was memorable was the very first lecture we had
which was totally intelligible, and it was on acoustics, and it was at far too high a
level and we couldn’t understand it, none of us could. And then we had the same
lecture ten lectures later in the course and this man had picked up his wrong notes, I
mean it’s an apocryphal story but it’s actually true, he’d actually not picked up – I
mean you can’t believe it can you, he’d actually given this lecture which was a tenth
lecture in the course as a first lecture. So [both laugh], so that sticks in my mind still.
So … and the other thing – I mean it was a very good course and some of the lecturers
were appalling but ironically those lecturers which were appalling were the ones
which we knew the content of best because we were forced to go to the library, get
half a dozen textbooks and just make our own notes by comparing things and just
trying – we just tried to take down headings of what he was talking about and then
made sense of it in textbooks, whereas the brilliant lecturers, there were some that
were very good, so you listened to this lecture, you think you understand it all and
then the exam comes and then you think, god I didn’t understand this at all, you know,
so you can’t answer the questions [laughs]. So ironically the, certainly for me and for
a number of other people, the poorer the lecturer the better in the end we understood
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it, if you persevered, but that’s, you know, it’s not a recommendation for poor
lecturers but it’s an interesting fact all the same.

Can you talk me through what a physics lecture is actually like in the 1960s?

Erm, there were no lecture handouts at all, so we were recommended books and we
were expected to read the books, and it varied greatly. So some of the lecturers were
good and went at a good speed, there was one particular lecturer I knew – I knew
[laughs] a particular lecturer we had who was a maths lecturer and she had a duster in
one hand, a blackboard duster in one hand and a piece of chalk in the other hand and –
and she wrote on the board and as she wrote this other hand followed her and would
rub off, right, what she’d been writing, you know, six feet, I mean it’s a long board at
the front of this lecture theatre and she’d rub off as she’d go and so you’d have to
keep up writing down what she’d written [laughs], so that was her technique which
was memorable. Erm … some lecturers had written books and they, you know, told
you to go and read their books. We had a superb maths lecturer called Stanley
Raimes and he was very good and he was very relaxed and would tell jokes in his
lectures and so on. We had other lecturers who were bad, we weren’t that well
behaved as a class, we weren’t badly behaved but we would certainly throw paper
darts, you know, if the lecturers I think weren’t very good. But the general quality
was good, and I think everyone was there to learn, you know, this was important.
And I remember we had a Catholic priest who was there who came became because
he was a schoolteacher in a Catholic school and just wanted to get a grip of physics
because they were short of physics teachers and he was very thrown by relativity, so
the idea that he – you know, just time was a sort of – an absolute in his frame, and the
idea that it could be relative he found that very difficult to accept. I remember this
and we had long philosophical discussions on this, you know, and …

So was he there as a pupil then?

He was there as a pupil, yeah, he was there to get a degree. I think he’d been – he was
teaching a school and they were short of physics teachers and so, you know, they sent
him to do a physics degree which was quite good [laughs] but he struggled with this.
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But the lecturers were – a high standard I think and – and the class of pupil – the
pupils were good and we helped ourselves out and had lots of discussions.

[05:10]

So after the lectures many of us would go to Imperial College physics library and
spend a few hours there and then catch a tube train, you know, back to Chiswick
where I was living for the first year.

And sort of from those trips to the library are you working on your own or with the
other people on the course?

So no we’d tend to sit at the table, a group of us and the table, sort of table like this,
and we’d spread out with a few books and we’d sort of work silently but then if we
had questions we didn’t understand we’d just ask, so we helped each other a lot, it
was a lot of self help, which worked very well.

What subjects actually make up a physics degree at this point?

At that point it was quite mathematical, we’d have lectures on mechanics, lectures on
optics … thermodynamics, atomic physics, electronics, so it was interesting because
people were still using quite a lot of valves in 1960 but, you know, semiconductors
were coming in and so it was that transitional period. Quantum mechanics, relativity
… oh, spectroscopy, we had lectures on spectroscopy, thermal physics … it – we
really tried to cover, you know, a whole of, you know, physic – I mean nuclear
physics. Imperial College was very strong on cloud physics, so you know, that was
fairly – it was unusual so it had a cloud physics group, so basically people talked
about their research but at an undergraduate level, so we would have like lectures on
cloud physics which most universities didn’t have and so a lot of people from
Imperial College physics they went to the Met Office afterwards ‘cause, you know,
they were trained in the atmosphere and cloud physics and so on.

Sounds a very sort of broad course?
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It was a broad course, yes. And we – in the first year we had to do either Russian or
German, and at school I’d done Latin and French, so I chose Russian, which was a
challenge [laughs]. And we had to pass an exam in Russian or German, which is
quite interesting, I think that that certainly no longer exists, you know, but yeah. So I
learnt the Russian alphabet which is not so easy and did this bit of translation I think
from Russian to –

Did they tell you why it had to be Russian or German?

I think they just thought these were the two – I mean in 1960, you know, the Cold
War and Russia was seen to be the dominant country with America, and then in
science I guess Germany had been a dominant scientific country, and maybe always
thought it would be again, so I think that was probably the reason.

Hmm. Out of the large number of subjects you’ve just described to me [laughs], were
there any that appealed to you in particular?

I … I liked the more mathematical subjects, and then in the third year we had an
option and I could have done material science and metallurgy in the third year and
then gone to, you know, lectures in that department but I chose to do the theoretical
option, so I chose the theoretical physics option in the third year.

Were there any particularly hot topics in theoretical physics at that time they were
teaching you about?

I think it was quantum mechanics and relativity still. I mean we had a Nobel Prize
winner there, Abdus Salam who lectured to us and another person called Matthews
who I don’t think was a Nobel Prize winner. And another chap called Tom Kibble
who may be about to get a Nobel Prize because of the Higgs Bosun, so you know
Higgs Bosun which Higgs sort of predicted, well actually Tom Kibble at Imperial
College did a lot of work on that as well and so it’s either going to go to Higgs the
Nobel Prize or it’d be Higgs, Kibble and a third person. So but I mean they were very
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very – the quantum mechanics was extremely strong at Imperial College and so we
had these, you know, star lecturers which was good.

Why do you think quantum mechanics appealed to you?

Because it’s – it’s like a puzzle again, and it’s so different from normal mechanics, so
just to give an example, let’s say an electrons travelling along this table and it sees the
edge of the table, if it’s a sort of infinite drop down to the ground from this table, the
electron actually will not fall over the table, it’ll come back again. So if it – it can be
either an infinite barrier here which sends it back, you know, think – of like a – I
mean if you think of a billiard ball, you’ve got an infinite barrier and the billiard ball
is knocked back, if there’s no barrier at all the billiard ball falls over and goes to the
ground, the electron comes back either way. And there’s these curious things which
defy commonsense in a way which is fascinating about quantum mechanics so that
appealed to me and I think the mathematical element. And it’s also very basic and
fundamental, so there’s something about understanding how atoms operate that’s
basic to understanding of the universe so that fascinated me. And I think I would
have – I would have gone into as a research student theoretical physics and quantum
mechanics and I just thought I was not good enough because the people going into
that, I mean maybe this isn’t right, but the people going to that that were Imperial
College, I just thought they’re a lot brighter than I am. And maybe that wasn’t right,
but you know, so I was interested in other areas of physics as well, so hmm.

[11:30]

Interested in you said you were attracted to the more mathematical subjects, I guess
at this point do you have any aids to doing the maths?

Any – any?

Any aids to doing the maths, table, slide rules, that sort of thing or is it all in your
head?
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Oh yes, so yes I mean then … okay so when I was at grammar school, went to
grammar school, I remember this especially from the maths teacher which has stuck
with me all my life, so grammar school, first year maths in grammar school the
teacher said to the class, ‘Go out and buy a slide rule,’ and he said, ‘buy the most
expensive slide rule you can afford because you’ll use it for the rest of your life.’
Right [laughs], and I’ve always remembered that and of course they’re museum
pieces now and we all believed it, we all believed that slide rules we’d use for the rest
of our lives. So remarkable. So anyway, so yes so I’ve used slide – I mean in my
research to start with it was quite mathematical and I’ve used the biggest computers in
the country, you know, for my research, when I was a PhD student I used the biggest
computers in the country so I – I’ve become more experimental and more practical as
my research life has progressed, but it started being really very theoretical, my PhD
was quite theoretical.

What was the – the workload like?

At Imperial College?

At Imperial?

It was pretty high, so we had … some mornings, I think we started at nine and we had
three lectures on many mornings. And then experimental work in the afternoon. And
then writing up notes in the evening and also questions, you know, we’d have
questions from the lecturers so we didn’t get a lot of spare time so the workload was
pretty high. I think it is, it’s one of life’s unfairness’s that the workload for scientists
and engineers is much higher than for arts people [laughs], so that’s the way we look
at it anyway.

[13:43]

How many female students were there?
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Well at Imperial College there were 3,000 males and 100 females. In physics I think
we had – first year 120 males, we … no more than ten females, maybe eight or ten
females, and of course they were all very well known, I mean first people you got to
know who they were, just [both laugh] –

Did you think that was unusual at the time?

No, it’s strange because I think at the time it seemed natural that girls would either do
arts subjects or they’d do biology. And that sort of seemed the way it was. Because
in school – because in schools – well I mean I went to a boys’ grammar school so it
wasn’t mixed but our impression was that the girls tended to be less good at maths
and less good at physics and chemistry. And I think – I mean I may be saying
something controversial here, I think on average that probably is the case, because if
you do – if you look at – I mean I’m getting into trouble here [laughs], if you look at
the top chess players in the world I think women don’t feature in the top 100 chess
players, it’s quite rare. And if you look at spatial reasoning tests then women on
average are much poorer than men at these spatial reasoning tests. But there are huge
exceptions, so if you look at the most famous crystallographers and this is really
spatial – crystallography is a study of crystals and not only in real space, what’s called
reciprocal space, which is quite a lot of spatial reasoning, some of the best
crystallographers in the UK and in the world have been women so there are these
great exceptions to this. But I think – and it’s part of upbringing I think that women
like dolls and they play with dolls and boys play with Meccano sets, you know, and so
that sets the trend.

What did you make of these ten women amongst the 120 –

Women, right.

Yeah.

So yes, so … I think it probably was quite tough for them, they tended to be in a
group, I mean they’re very popular amongst men but you know they tend to be in a
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group when it came to the science. But yeah they were – some were quite attractive,
there was a sort of range of attractiveness amongst them so [laughs] … but none of
them were in the top ten or twenty physicists in the group I think, I think the top ten or
twenty physicists were all males as it happened, right.

Did they mix much with the rest of you?

Yes, they did. Except that – so to start with, I mean we did have practical’s in pairs
usually and the girls usually paired up with each other and the men, so when it came
to third year, the final year then the men and the girls would frequently be together
and in practical’s. But yeah there was a certain separation and I think it, you know,
looking back it was tough for them, it must have been quite tough for them in that
environment …

Were there many female staff, you mentioned the lecturer who –

Yeah, that’s right, that’s right. Not many, there was a spectroscopist who was Lady
Anne Thorn, but her and this mathematics lecturer were the only ones I remember,
there may have been more but most of the staff were male certainly, yeah.

[17:42]

Are there any lecturers who stick in your mind in particular?

So there was this person who gave us a first year maths lecture called Stanley Raimes
and he was very good. John Pain who had interviewed me was very good and was a
very enthusiastic lecturer. Someone called Otto Klemperer who I think was – was it
Otto? I mean there’s this famous conductor, he’s a conductor Otto Klemperer, I
forget – Klemperer anyway, famous conductor so I’m getting confused, but this – I
think he was – his brother or someone related, he was a dreadful lecturer but he’d
written a book, so you know, he sold a hundred copies of his book, everyone went out
and bought this book ‘cause the only way of understanding his lectures [laughs].
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Yeah, there was a huge variety of lecturers, but overall I thought they were pretty
good, I thought Stanley was good.

Hmm. I was thinking as well is the teaching entirely lecture based or are there other
aspects of –

Well experiments, so the practical’s and then you would have to write up the
practical’s afterwards and you would have to give the basic theory behind the
practical’s, so again you would learn from practical experiments that you’d done, so it
wasn’t just doing experiments and getting results, you actually had to do some reading
up before and afterwards about, you know, what the experiment was about and how
could you explain your results.

And what sort of experiments, are there any that stick in your mind?

Erm … nothing sticks in my mind particularly, I mean there were some optical
experiments where you had diffraction gratings and you were measuring the angles at
which diffracted maxima were appearing. And there were some experiments I
remember with transistors, so I think they were quite well thought out experiments,
you know, you learnt from them, maybe not very exciting experiments, yeah.

Are there any key physics texts that you have to read at this time?

Then?

Hmm.

Yes, and I still have got – kept some of my bookshelves over there, yes, so they’re
books on atomic physics, books on the structure of crystals, there’s a famous solid
state physics book by Kittel which went through many editions and I’ve got a number
of those on my – I’ve got several editions on my shelves there. Yes, there are some
standard books which were pretty good books but, you know, by today’s standards
quite high level books so I think our preparation for university in many ways was
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better than the preparation of people today for university, because we just had – we
did have more mathematical knowledge than the people coming up today have.

[20:34]

What do you think that you personally got out of going to Imperial?

I think I got a very good grounding in physics by going to Imperial. And a bit of
leadership, so although I was shy I was starting to overcome my shyness and I was the
year rep for the, you know, these hundred students on the sort of student – I mean the
Student Union, I was sort of year rep in that and I organised a few social events and so
on for the students, and so you know, I sort of partly overcome my shyness at that
stage, I was showing a bit of leadership qualities probably so that was good.

Are there any – what sounds like quite a busy sort of work life, is there much time for
a social life alongside university?

It was very busy and especially with the travelling so coming in from Chiswick which
I think was on the district line, we call the district line, I mean that journey in I think
was forty minutes and then forty minutes back, and then a lot of lectures, a lot of
practical work and then, you know, writing up notes and studying in the evening so it
was very busy so there wasn’t so much time for social life. And because you lived
away from the college, I mean as soon as you’d finished in the library you’d tend to
go back to your lodgings.

Did you have any time for any societies or anything like that?

Yes, so yeah … so there was a music society which I joined, and that was very good,
Imperial College is next to the Royal College of Music and it’s close to Albert Hall
and so went to a number of concerts, went to the theatre every so often, not very often
but I mean, you know, you’re in London so went to theatre land [laughs]. I’m just
trying to think of the other clubs I went to. There was a Christian Union Society there
which I went to, er … but that was probably about it. Sport was very difficult because
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you had to be really keen and very good at sport because the sports grounds are miles
away from Imperial College, you know, probably take an hour to get there. But I did
support so when Imperial College teams were playing sport I did on occasion, went on
a coach ride and I had a team of supporters would go and support Imperial College at
football or rugby or rowing, you know, so I went on support on occasion, so that was
good.

And how did you do overall?

At Imperial?

Hmm.

Yes, I got a first class degree, so I think I’m – when I started at – at the end of the first
year I was about twentieth I think in the group, but at the end of the second year I was
about tenth in the group and at the end of the third year I think I was about five,
number five, four five six, something like that, so I was never top again but I sort of,
you know, moved up so [laughs] steadily moved up.

And had the careers guidance got better than when you were at grammar school
[laughs]?

So yes, so the careers guidance was – but it depended on – so we had to have
individual tutors there which changed every year so it depended on you finding your
tutor. And I had someone called Harold Hopkins who was an optics person and he
was really very inspired in a way and he said to all the people who were sort of the
best people, he said, ‘Don’t stay at Imperial to do research, go somewhere else, very
important to go somewhere else,’ and other people, other tutors in the same year were
saying, ‘Stay at Imperial, be my research student,’ as it were [laughs] so he
encouraged us to go elsewhere. And the top people did go elsewhere, which was –
which was good for us I think. I found it very hard to choose what to do, so I had
interviews, I almost went to industry, so I got accepted by a research – a semi
conductor research lab called STC, Standard Telephones and Cables, I also got
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accepted in Kings College London to do this is moving into biology then, this was to
do a degree – a PhD on the affect of acoustics on cells, so acoustic waves on cells.
And I very very nearly did that, and I got accepted by Cambridge to come to the
Cavendish Laboratory in a group called the Metal physics Group there to do a
research on the interaction of defects called dislocations with magnetic domain walls,
and I was going to go to Kings College to do the biological thing until the last minute
when I just sort of got cold feet and I thought, if I go there and it doesn’t work out
I’ve burnt my boats to a certain extent, whereas if I go to Cambridge and do this
physics type PhD I can move into biology after that if I want to, right. So I’ve always
had an interest in biology but I [laughs] – so I ended up in fact coming to Cambridge
and I also ended up not doing this particular project but that’s another story so we can
talk about that now or later if you like.

Shall we go for lunch actually –

We’ll go for lunch, we can talk about it later.

That’s a good morning’s work from my point of view [laughs].

Is that good, is it, yes.

[End of Track 2]
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Are there any significant lasting friendships of that time, are there –

[Laughs] Right, yes. Okay, so I met my wife at Imperial College but in a rather
unusual way. So as I’ve said already I think there were 100 women and 3,000 men at
Imperial College and the men thought they knew, you know, all these 100 women,
and I was sharing a flat with another physicist, third year physicist, and he came back
one day and he said, ‘Colin, I’ve found this new woman at Imperial College,’ [laughs]
who was also in the third year, this is in the third year, and he said – and he always –
he boasted of his conquests a lot. So he said, ‘I’m going to take her out before the end
of the week,’ and he was always boasting of what he was going to do so I said to him,
‘I bet you don’t,’ and he said, ‘How much?’ so I said, ‘Half a crown,’ two and
sixpence, so he said, ‘Okay, the bet’s on.’ And then he went and told all his friends,
so he told all his friends, ‘Colin Humphreys, we’ve got this bet on, I’m going to take
this girl out,’ so I thought, I better win this bet and I thought the best way to win it
was to ask the girl out myself. So I [laughs] found out who she was, she was a
chemist and I followed her, right, and I just followed her and she went into this
refectory in Imperial College and I followed her and got my meal and went down and
sat and sort of ate with her and then asked her out and she agreed and so I went back
to the flat and I said, ‘I think I’ve won my bet because, you know, there’s only two
days left and she’s coming out with me on Saturday night,’ so [laughs]. And so then
what happened was I took her to this restaurant but he followed us, which I didn’t
know, and as we were sitting there he came to the table and he put down the half a
crown and he walked away, which I thought was quite clever really [laughs]. Yes, so
anyway so my wife – my now wife said, Sarah, she said, ‘What’s all that about?’ and
I just said, ‘Oh, he owes me some money.’ And we went out a few times more but
nothing more than that, so we just, you know, broke up and we both left Imperial in
the end of our third year. And then I went to Cambridge to do a PhD and in my first
week in Cambridge I was walking along Kings Parade and who should I see but Sarah
walking in the other direction, so we went and had a cup of coffee in the Copper
Kettle and started going out again, so that’s how I met my wife, so it was the result of
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a bet basically that I’ve met her [laughs]. And she now knows the story but she didn’t
for some time.

When did you tell her?

I waited maybe twenty years before I told her [laughs]. Yes.

And how did she react?

So [both laugh] she thought it was probably in character by that time so [laughs].

And what was she like when you first met when she was younger?

Right, so she … she was quite attractive but she was very – she was quite shy and so I
think this is why she didn’t go to, you know, didn’t go to these hops, these student
dances particularly and so I think that’s why we just hadn’t come across her. And the
chemistry department was in a different road from the physics department and so, you
know, if people don’t mix socially then you just don’t meet them.

[03:12]

When did you actually arrive at Cambridge?

So I first came to Cambridge as a research student in 1990 – oh no, that’s rubbish, in
1963, so I was at Imperial College from 1960 to ’63 and I was at Cambridge from ’63
to ’67.

And what did you actually study?

So right so I was meant to study with Professor Peter Hirsch who’s a very
distinguished scientist, I was meant to study the influence of defects, called
dislocations in crystals with magnetic domain walls, so if you have say a piece of
magnetised iron, then if you look at it under a microscope the inside of this piece of
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iron is in separate domains, it’s like fields, right, so you – they’re like – if you think of
grass fields in the countryside, and if you think of hedgerows between the grass fields
then the magnetic domain walls are these hedgerows and so when you apply a
magnetic field to this magnetic material the domains can grow and shrink. And so
these domain walls can move and if you’ve got defects there, the dislocations they
may stop the domain walls from moving, so it’s like if you have a hedge in a fence for
example, then you know you don’t shift the fence because the trees – a tree and a
fence, a tree sort of stays behind. And so that’s what I was meant to study but in fact I
was delayed coming to Cambridge as a research student because I had an unusual
accident, do you want to hear about this unusual accident, it’s a very curious accident.
So that summer holiday I was doing a summer holiday research job with Unilever at
their laboratory, I think it was called Colworth House, so this was a stately home
which Unilever owned and they had portacabins, you know, in the gardens and that’s
where the research labs were. And so I arrived very early one summer morning and
as birds were singing and the sun was shining bright, this wonderful morning and they
had this old style lamp stand in the – lamppost right in the garden. And I thought to
myself, and there I was, I was about twenty-two years old I thought, I thought I
haven’t shimmed up a lamppost since I was about, you know, ten years old so no one
was around because I was there before other people and so I took a run at this
lamppost and I put my hands on it and pulled myself up and it’s a slightly
embarrassing story because I forgot to keep my knees together and so I sort of
crunched myself against this lamppost. And collapsed in some pain on the floor
[laughs]. And I had a haemorrhage in a sort of private place and which landed me in
hospital and they didn’t want to operate because they said, you know, ‘It might be a
tricky operation, so it’s best to let the blood diffuse away,’ and it actually took about a
couple of months in fact for this to happen and I was actually in hospital for a long
time just sitting up in bed and cracking jokes with the nurses because I was actually
fine but couldn’t easily move [laughs]. So anyways, so I – this rather unusual
accident, the surgeon said to me, the only other time he’s seen a similar accident was
when a girlfriend of a colleague of his at a party had gone across and jumped into his
lap as he was sitting down and she was wearing stiletto heels, so [laughs] it’s a terrible
story. Anyway so I arrived at Cambridge three months late and went to see Peter
Hirsch, I said, ‘I’ve come to be your research student,’ and he said, ‘I’m now too busy
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to take on another research student,’ he said, ‘go and see Mr Mike Whelan down the
corridor,’ so I went to see Mike Whelan and I said, ‘I’ve come to be your research
student,’ and Mike Whelan said, ‘What topic?’ and I said, ‘The interaction of
dislocations with magnetic domain walls,’ and he said, ‘I know nothing about that at
all,’ he said, ‘I’ll find you another topic,’ [both laugh] so the whole system was a
series of a chance events. So he said he’d just examined somebody at Bristol
University who had done some nice work with what was called Laing topography
equipment, x-ray topography equipment and he said to me, ‘Why don’t you build
Laing x-ray topography equipment and do some experiments with that and I’ll
supervise you on this,’ and I had little option but to say yes to this so that’s what I did.
So that was my initial project [both laugh].

[07:37]

And how did you feel about the sequence of events at the time?

I just thought that arriving late was unfortunate, and it was unfortunate for another
reason as well because this was equipment which I had to build, and the equipment
was built in the Cavendish Laboratory workshop and they had a number of
technicians and because I’d arrived three months late they were all occupied building
other people’s equipment. And so I had to wait another six months before anyone
could start so now I was nine months late. And then the person who started who was
a very good technician, we talked about the design and he was designing it, and he
died six months later with lots of the ideas in his head of course about this equipment
so I then had to wait again for another technician to become available, so this was
how, you know, this was how science was done then, if it went wrong [laughs]. And
after one and – no, after two years the equipment wasn’t ready and I had no results,
and I was feeling a bit depressed by this and then someone else walked into the office,
this is now Professor Archie Howie, a professor in physics in Cambridge, and he said,
held up this electro micrograph, a picture of a stacking fold, what’s called a stacking
fold and he said, ‘We can’t explain this image, does anyone want to calculate, you
know, why this image looks as it is?’ And I was doing, I’d done nothing for two
years, and he said – what I’d done, I’d learnt electron diffraction theory and x-ray
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diffraction theory because I’d learnt both of them. And so I said, ‘I’ll do it,’ and so
that got me involved in writing complex computer programmes. So what you have to
do, you have to think of an electron hitting a crystal which has got defects in it and
then calculate the image when you’ve got what’s called Bragg scattering in the
crystal, and calculate the image, evolves something what’s called the Schrodinger
equation for, you know, a fairly complex system. And so I wrote a large computer
programme and to my surprise I think it worked first time [both laugh] and so I got
involved in electron diffraction and microscopy. And then about six months before
my PhD finished the x-ray equipment was ready and amazingly that worked first time,
so I got some experimental results from that and then, you know, these theoretical
calculations, and so I put my thesis together from these two rather separate topics
[both laugh].

Okay [laughs].

So that’s what happened, so I think life – you know, as people know life is a series of
what appear to be random events often, and things happen which are outside your
control and you just have to make the best of them really and that’s how life works, in
many ways.

[10:35]

Okay, let’s do this a little bit more detailed [both laugh] ‘cause you’ve mentioned a
number of things which I think people might find interesting in the future. I guess one
of them is this dislocation, sounds – I guess a common term amongst metallurgists but
to most people it’s not, what’s the significance of a dislocation?

Right, so a dislocation is a missing, not a missing plain of atoms, but a missing half
plain of atoms, so if you think of how you might have defects in crystals, then the
easiest one to understand perhaps is just a missing atom, and that’s called a point
defect ‘cause it’s like a point. And then a dislocation is – well if you think of atoms
arranged as a periodic structure, so if you think of a piece of garden trellis for
example, that’s a sort of, you know, periodic structure in two dimensions. Yeah,
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that’s right, a piece of garden trellis. And then you can think of the atoms being
where the trellis, piece of trellis intersects, so you think of the atoms being there and
then you can think of the wooden slats of the trellis being as atomic plains because the
atoms lie on those lines in two dimensions or plains in three dimensions. You know,
dislocation is a strange sort of defect, the plain should go right through the crystal but
with a dislocation you just have half a plain and the other half of the plain is missing
and that rather curious defect is called dislocation in the crystal. And they’re
surprisingly common, so just about all crystals have millions of these dislocations in
them, you know, many millions in them so they’re common defects and they control
the strength of the crystal, so that’s the key thing about them. So whether a crystal is
– if you hit it with a hammer whether it’s sort of ductile and moves a bit, or whether it
shatters and is brittle, that totally depends on whether the dislocations can easily move
or not and they control the strength of the material.

How new or established a topic was dislocation theory at this time?

It wasn’t that well established, so okay people had predicted these theoretically but
they’d only recently been seen experimentally and so Peter Hirsch who is now in
Oxford and I think – I went to Oxford with him after I’d done my PhD in Cambridge,
he was one of the first people to actually see these in the electro microscope …

[13:10]

Okay, so those two years, what did you actually do when you didn’t have the
equipment [laughs]?

Right, well when I didn’t have the equipment I did become a bit depressed because
the equipment hadn’t been built and it was quite complicated equipment so I didn’t
know it was going to work when it was built, and one of the things I did which I
didn’t tell other people here about, I actually went to the laboratory, molecular
biology in Cambridge was very famous where, you know, Francis Crick was and
various other famous scientists, and I went there to see if I could switch my PhD
because I thought, you know, I just need to start again, have another topic. And they
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basically said, ‘You better just keep on what you’re doing,’ so they sent me back and
said, ‘You’ll stick at what you’re doing,’ which was probably good advice [laughs].
But I was really relieved when this other project came along and I suppose what I had
done I had just tried to learn the theory of x-ray diffraction to start with because I was
working on an x-ray diffraction topic but then electron diffraction as well because it’s
related and also this research group was famous for its electron microscopy and
diffraction. So I was in that sense well placed that when an actual problem came
along I already had this theoretical background, I didn’t have to do a huge amount of
reading, I could just latch onto what I’d learnt. But no I mean remember someone
said to me, ‘What you’re doing, you’re studying a doctor of philosophy, not a doctor
of science,’ it’s called a doctor of philosophy because you have to be philosophic, you
know, things go wrong and so [laughs] – and with me that was the case, things didn’t
go right with me.

[14:55]

Could you briefly explain to me I guess what x-ray topography equipment is actually
supposed to do?

Right, so x-ray topography equipment was either discovered or developed by
someone called Andrew Lang at Bristol University, and it takes – it looks a bit inside
of a crystal life size as it were, it doesn’t have any magnification, what you do, you
have the crystal you want to look at, and you put it on a – on a table and then the x-ray
beam strikes this crystal and you set this crystal at what’s called the Bragg reflecting
position and then you put a film behind the crystal and then you scan the crystal and
the film backwards and forwards across the x-ray beam and you build up an image of
the crystal on the film. And … the exposure time can be quite long, so typically it
was a twenty-four hour exposure time and you just trundled backwards and forwards
across this x-ray beam for twenty-four hours. And the film is just slowly exposed to
the x-rays, and on the film you see the insides of the crystal, because perfect crystals
diffract differently from dislocations in crystals. So dislocations show up as dark
lines on the film.

67

Colin Humphreys Page 68
C1379/88
Track 3

And what does the picture on the film actually look like, can you describe it to me?

It looks like you see dark lines which are dislocations which are sometimes straight,
they’re sometimes circular, they’re sometimes triangular or prismatic, and you see
other defects, so if you’ve got a precipitator foreign particle in this you’ll see the
precipitator foreign particle. And you just see it life size and what you want to do is
to magnify it so you develop the film and then put it in an optical microscope to, you
know, to magnify it and maybe 1,000 times or 2,000 times. And one of the problems
is that we were using the highest resolution film available, this is the smallest grain
photographic film and it turns out to be a nuclear emulsion and normally you develop
films at room temperature, you know, so when you had old fashioned cameras with
films in your development room temperature or, you know, chemist shop would do
this, the nuclear emulsion was very thick and to get good quality results were
developed very cold in a refrigerator. So I went out and bought a standard refrigerator
and developed these films in a refrigerator, so it took about, you know, twenty
minutes to develop these films and then you had this high resolution film which you
could blow up in an optical microscope.

[Inaud] have to have the experiment running for twenty-four hours, do you have to sit
with it though while it’s doing it?

No, so I – you set it up, and leave it running, and you just hope that in that twentyfour hour period no one has jolted the equipment or you know that the specimen
hasn’t moved a bit because if it has it just ruins the exposure.

What can go wrong, does that happen often?

Yes, so the – the specimen can move, I mean we mounted it with was so you sort of
melt some wax and melt it, because if you – you don’t want to – if you clamp the
specimen you’ll introduce defects, so you know, ideally you’d clamp it to keep it rigid
but if you clamp it you introduce defects, so we just use wax to melt it very carefully.
And if you’re skilful things didn’t move and things would be fine.
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How – how big is this equipment, could you describe it to me?

Yeah, it’s about the size of a microwave oven. That sort of size, yeah.

Hmm.

And I – I – yeah, it was home built, I made a mistake in building it which almost
killed me because [laughs] it wasn’t working one day and it was actually in two parts
the equipment and so I – it had an on off switch on so I switched the switch to off and
I was then holding this bit of equipment up and tracing where the wiring was going
underneath the equipment and what I hadn’t realised was that this on off switch I’d
put after the fuses instead of before the fuse, so the fuses were still live with mains
voltage on and so my hands touched these live fuses and it was heavy equipment, and
my hands just contracted around the handle and around the fuses, and I couldn’t get
rid of it. So I had the mains going from hand to hand and it felt as if my hair was on
end, I don’t know if it was, it felt like that. And I couldn’t shake it off ‘cause my
hands contracted and so I thought, I’m going to die [laughs], which is an interesting
thing. And I thought what shall I do so I thought I better attract attention, so I let out
this blood curdling scream, I just screamed to get attention, and then I thought, I then
had a better idea, I thought, I’ll just run because it’ll pull the plug out, I mean I should
have thought of that to start with. So I ran and it pulled the plug out by that time
people have rushed in because this scream, it was actually in this building on the third
floor and blood was pouring from this hand because the ends of the field – of the fuse
covers had actually eaten into the flesh and they’re still just – there’s a small mark
there and a small mark up there, so yes blood was pouring down. And I was relieved
when, you know, this thing crashed to the ground [laughs] and had to be rebuilt
slightly. But then Professor Sir Peter Hirsch who was head of the group, he sent a
note around the next day and he said, ‘When examining experimental equipment
which is electrical always keep one hand in your pocket,’ with a note so that was good
advice [both laugh].

[21:00]
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And how much – how prominent were health and safety considerations at the
Cavendish in the ‘60s when you were there?

They were very not prominent, so and a very good example is I was working in the xray laboratory on the third floor of this building that we’re in at the moment, the
Austin Wing, and the – there were a number of x-ray sets there and each x-ray set
tended to have three windows and you put experimental equipment on one of these
windows and if equipment wasn’t there then there was a copper bar which just slid up
and blocked off the x-ray beams from those other windows. And the problem was,
and it was a crazy mistake, these copper bars slid up upwards, you know, and so if the
copper – if that got – if that slide got warm the copper bars would just drop out and
you had a beam of x-rays, powerful beam of x-rays, just going across the room and
everyone knew this and would crawl on the floor. To get to our equipment, we’d
crawl on the floor and get to it and that was what the x-ray lab was like. So you
know, health and safety [laughs] just was not thought about.

Who’s actually in your – are you in a research group with anybody else?

At that time? Yes, so this is a research group which the whole group was led by Peter
Hirsch, and Mike Whelan was my research supervisor and he had his small group
within Peter Hirsch’s larger group.

What was the particular group of Mike Whelan working on?

That was working mainly on electron microscopy again but one or two people
working on x-ray diffraction and I was, you know, one of these doing x-ray
topography.

Who else is in the group?

Right, so also in the group were Archie Howie who was one of the leaders of the
group, and then various research students with me, so there was Mike Gorringe who
ended up at Surrey as dean of engineering there, Peter Hazzledine who went to
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America, John Jakubovics who sadly has died … yeah, there were – there was
something like – in Peter Hirsch’s group there was something like twenty people, it
was quite a large group, and some are now overseas in America, in Australia and so
on, but nearly everyone has become a good scientist, you know, it was a good group
of people.

Does it actually function as a group or were you just all working on your own thing?

We were working on our own projects, but we interacted quite a lot and especially in
the Cavendish there was and still is at tea time, coffee time in the morning and
afternoon people would all gather together and the groups would tend to sit together
and have quite lively discussions so – and if you had a problem you’d just go and ask
other people, other members of the group, so that was quite a lively group.

Yes, what sort of discussions do you have apart from the problems?

Oh well there’s always some more wild people in the group.

[24:23]

So let me tell you what happened at my PhD examination which is an interesting story
[laughs]. So my PhD examination my external examiner was someone called Maurice
Blackman who was from Imperial College, and Maurice Blackman, it was wintertime
and he arrived for this examination wearing very dark glasses and he started the exam
by apologising to Mike Whelan who was the other examiner and myself for, you
know, I couldn’t see his eyes and he’d been doing some experiment using ultraviolet
light so he’d got what was called snow blindness. So he couldn’t, you know, he had
to protect his eyes so that was why he was wearing these dark glasses. And I think he
may just have been sensitive because his name was Blackman, he was wearing these
black glasses so he just said why he was wearing them. And so we were having our
examination. And then down the corridor unknown to us there was a post-doc in the
group called Alan Metherill who then emigrated to America and he was building a
model of dislocations using ping pong balls, table tennis balls and these ping pong
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balls were meant to be atoms and he had missing plains, half plains and this model
went horribly wrong and it was some model he’d spent hours on it went horribly
wrong. And so he was totally fed up so for unknown reasons he took a ping pong
ball, he painted it black, he cut it in half, he put two pin holes in each half and he put
one half, you know, half in each eye and he could just see through these pinholes, and
he burst into Mike Whelan’s office and the effect was quite dramatic because Maurice
Blackman thought that he was taking the mickey out of him, you know, sending him
up. And there was Blackman in his dark glasses, and he was called Blackman and
this guy comes in with these black eyes dancing around like a madman and so the
examination was instantly stopped [laughs] and Blackman had to be calmed down.
So yeah so we had characters like this in the group. And Alan Metherill was one of
these great characters, so it was not dull.

[26:20]

I also remember one of the people I shared an office with was a guy called Bill
Tunstall who then went into the navy and Bill Tunstall who was a great man with
women, great ladies man, he came into me one morning, one room and he said,
‘Colin, I did a dreadful thing last night,’ and I said, ‘What did you do Bill?’ he said, ‘I
got engaged,’ so I said, ‘Well congratulations,’ he said, ‘No no,’ he said, ‘I was
drunk,’ and he said, ‘I don’t want to be married to this woman,’ he said, ‘I’ve got
engaged,’ he said, ‘so I’ve got to break it off,’ he said, ‘but how do I break it off and
not upset her?’ He said, ‘She’s going to be upset,’ but he said, ‘I’ve got to look a
terrible person right so she’s not that upset, so she’s got to be sort of pleased that, you
know, she’s separated right.’ So I then made the suggestion, which I thought was a
genius suggestion, I said, ‘Look Bill, you better get engaged to someone else and then
go and tell her, you know, you’ve got engaged to someone else,’ so he actually did
that, so the next day, next day, he proposed to another woman and she accepted and
then he broke it off with both of them. And he said they bought thought he was this
terrible man but he said, you know, I mean he was a nice man, he didn’t want to upset
them so [laughs] they both thought he was a terrible man but they both blamed him
and so that’s how he got out of it. So it was a very lively group, we had a good group
there, we didn’t just discuss science [both laugh].
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Did anything else happen like the chap with the two black eyes?

The chap with the two black eyes … yeah he became a proctor in a university and …
and the college sort of elected him – so what happens is in the university they have
people called proctors who are the university policemen essentially, yeah, and the
college decided to put – at each year the college proposes, you know, it’s a rota, when
you propose proctors, so I think they put his name forward as a sort of joke. And but
he became a proctor and yeah he was just a great character, so perhaps I’ll just tell
you one story about him. So the proctors were sworn in in Senate House in university
and they’re meant to wear gowns and hoods and the vice chancellor would swear
them in in Latin and they were meant to take off their mortar boards and doff their
mortar boards to him. And Alan Metherill heard about this process, but had no idea
you had to dress formally and so he used to dress like Sherlock Holmes, because he
was a character, so he walked around the town, walked around Cambridge in this
Sherlock Holmes cloak and a Sherlock Holmes hat. And that was his normal dress,
and he rushed up the top of the steps of Senate House and he tripped on the top step
and he was flung against the doors and the doors opened and he burst in and
underneath the proctors are people called bulldogs who are the sort of assistant
policemen and they threw him out because they thought he was an imposter but he
was recognised and one of the proctors said, ‘No, no, he’s a new proctor,’ so he was
then brought back in, and as they doffed their mortar boards the vice chancellor, he
doffed his Sherlock Holmes cap. So there’s many stories like that but he was a great
character [both laugh].

And did you have any eccentricities as a research student?

Oh none at all, not at all [both laugh].

[29:35]

Is there much sort of interaction on a working level between you and other people in
your research group, you’ve talked about the sort of social side of it.
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Yes, on the working – yes I think people – people help themselves out a lot, so there’s
a great spirit in a research group of helping each other and you know when you’re sort
of – you try to work at the frontiers of science, then you inevitably have questions,
you have problems, and it’s really important to have a good team around you, you can
just ask these questions too. So you know before asking your supervisor you just tend
to ask your colleagues first and I think this is why working in a group with lots of
good people in is really important for research students, it’s very hard to be a sort of
isolated student working in a group.

[30:25]

Who was your supervisor, was it Mike Whelan?

It was Mike Whelan, yes.

What sort of chap was he?

He was a meticulous scientist. So for example during the Second World War he was
a child, I think aged about I don’t know ten or twelve, but one story is that he would
observe the military planes flying overhead and he made models of these and they
were incredibly detailed and he exhibited them somewhere, and the next thing you
knew was, you know, people from MI5 would come around and said [laughs] – said,
‘You shouldn’t be making these models,’ I mean he looked at these planes through
binoculars I think and they were very detailed models. And he also was a very
modest frugal person, so there’s this nice story of him, we were at a conference in
Japan and because we didn’t have much money we were living on the outskirts of I
think it was Tokyo but a big city in Japan and we were travelling in by tram every
day, it was quite a long journey. And the ticket fare was relatively expensive and so
he then comes up to us, Mike Whelan and he says, ‘I’ve discovered if instead of
buying single tickets, train tickets, if you buy a roll it’s very much cheaper by ticket,’
and so we said, ‘That sounds a good idea,’ and then he brings this roll out of his
briefcase and it’s a six inch diameter roll of tram tickets right [laughs]. And so by the
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end of the week, I mean we’d all buy our tram tickets from him then, much much
cheaper, but of course by the end of the week, you know, it’s still five inches in
diameter and he tries to sell it off to other people with limited success [laughs]. But
so no interesting man and very meticulous and a great supervisor because if you did
some theory he’d go through it in great detail and, you know, if there’s any mistakes
or anything he’d find those mistakes.

How much do you actually see of him in a supervisory capacity?

Not so much, so you would tend to go and see him when you had results, but I would
probably see him once a month, something like that. So I could go and see him more
often but it was just not his style. So the style then was very much you gave a
research student a project and then you let them get on with it, and the good students
that was good because you learnt from your own mistakes, you know, and the less
good students probably sank a bit.

[33:00]

And where were you actually based?

So I was based in the Cavendish Laboratory and where we’re sitting now which is
owned by the material science department, this building was then owned by the
Cavendish Laboratory, this was part of a physics department. And in fact next door to
this room, my secretary’s office was where Crick and Watson first discovered the
structure of DNA, and they had a DNA double helix structure hanging from the
ceiling in that room next door.

I guess how do you actually – you know, walking around the place now, I suppose has
it changed much since you were a student, you know?

The building is largely the same, many of the offices have been refurbished and
changed, so I think this office – well this office I think was two offices probably with
a partition across. But the basic structure of the building is the same.
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Has the working atmosphere changed?

And the – I think it has, I think the sort of team spirit is not quite there in the same
way and I’m not sure why this is. And I try and break this down but what I find now
is that research students are very much focused on their individual projects and, you
know, I have group meetings where I try and get all the research students together and
basically we go around the table and each student says what they found out that week
and if they found nothing it’s fine to say, ‘We found nothing,’ ‘cause that’s what
science is like. But then the idea is everyone gets involved and if someone says, you
know, ‘We’ve got this great result, we don’t understand it,’ people get involved and
there’s an increasing reluctance for students to get involved in these sort of
discussions and they tend to focus too narrowly. And this is universal I think, it’s
certainly true throughout the UK, it’s certainly not a Cambridge phenomenon at all,
you know, it’s a – and that’s a shame I think, we need to get this breadth back and
think about what’s important.

Did you actually have any sort of I guess formal get togethers like the one you’ve just
described to me now back in the ‘60s?

Right, so we had one formal occasion which was fairly grim so it was meant to be
good [laughs]. So there was a crystallographer called Helen McGaw who was in a
different group from Peter Hirsch. But she every year used to invite people from her
group and Peter Hirsch’s group to her college and that evening you’d have to make a
five minute presentation of your work and there was a sort of blackboard there which
you could write on. And instead of being a relaxed occasion it should have been, it
was for some reason incredibly tense. And so people would sort of be shaking before
they stood up, you know, so the atmosphere was sort of tense and you’ll stand up and
you’ll make this presentation and you were being judged on it basically, you know, it
was what you’d done in the previous year, your years work. And these powerful
brains and these beady eyes were boring into you when you start making this
presentation. So I don’t think that worked very – it was meant to work well but for
some reason it was a very tense atmosphere. But yeah, I think it was – then people
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just worked informally together and at tea time people would just discuss their results
very much and that worked very well.

How long was the working day?

It – well again you were left to your own devices, so I usually got in I think about nine
or ten in the morning and you were gone on until nine or ten at night. What would
happen would be people would spend all evening there and their girlfriends would
come in ‘cause they’re mainly male students, right, and their girlfriends would come
in and they’d make coffee and they’d bring cakes, so [laughs] – so we had … yeah, an
American student called Lynn Hobbs and his wife used to make these wonderful
banana nut loaves, so this banana nut loaf and so – but they again were social
occasions. So, you know, you’d be working there, you’d take a break to have cake
and [laughs] – and also here there’s a famous pub across the road called The Eagle
pub and so in the evenings you might go across to The Eagle pub and have a pint of
beer and chat to your mates and there’s a buffet food there. But people would tend to
work until, you know, ten o’clock at night so work many hours.

[37:55]

And what sort of activities would take up that time for you?

Well you would be doing experimental work or reading papers or having discussions,
so things like the x-ray sets, I mean I was lucky I had a dedicated x-ray set for my xray topography but electron microscopes were heavily used and so to get time on
them, you know, you needed to use them in the evenings and at weekends as well as
in the daytime. And I mean that’s still the case here, that people are in here in the
evenings, you know, it’s a – not as much as it used to be but it still goes on here. Yes.

I guess having read accounts of Cavendish in the ‘30s there’s always that sense that
equipment was always in short supply, Rutherford was a bit tight with the purse
strings.
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Yes.

How does it compare in the ‘60s when you were there?

… Money was – money was more easy then, I mean there was a … the technician in
the Cavendish, the main technician who it’s important to get on with, if you wanted
him to do something you either had to give him a cigarette or tell him a dirty joke, this
is what the research students knew and it seemed to be true. So I didn’t smoke, and
many of us didn’t smoke but we all carried cigarettes and whenever we went to this
workshop we’d hand him a cigarette and then, you know, he’d talk to us [laughs] so
there was these interesting characters. And for research grants if you wrote a good
proposal you could be fairly sure it was funded, so the research funding was a lot
easier then in the ‘60s, so although the equipment was very heavily used, you know,
you had a good proposal you could be sure it was funded and that’s not the case
today, it’s a bit of a lottery today because it’s just so competitive.

You’ve mentioned technicians a few times in passing [both laugh].

Yes.

Other than giving them cigarettes and telling them dirty jokes, what sort of interaction
do you actually have with them?

The interaction was good with the technicians, I mean they were – they were really
part of the research group. So the … okay the sort of workshop people probably
weren’t ‘cause they were a central workshop, but the electron microscopy group,
Peter Hirsch’s group, they had their own photographer because, you know, all the
electron microscope pictures were, nothing was digital, it was all photographic plate
and so a lot of photographs were developed so there were actually two or three
photographers in a group and they were part of the group. So if they wanted to come
to coffee with us that’s what they would do. And I mean they did leave at five or six
in the evening and go home but, you know, but otherwise they were very much
included in the group and when you got some great photograph which they’d
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developed they’d be equally excited as you are, you know, and they might not
understand it but they’d be, you know, they’d gather your enthusiasm for it [laughs].

You mentioned you were involved in one in particular in making the x-ray topography
equipment, I suppose if he’s making the equipment for your experiment, I mean what
do you have to tell him to actually get that equipment made and how much is he
thinking up himself, sounded like he had a lot of ideas in his head when he died you
said.

Yeah, well so what happened there was that Andrew Laing was the great worker on xray topography down in Bristol and so Mike Whelan my supervisor drove me down to
Bristol, we saw Andrew Laing, I spent time with him, and Andrew Laing gave us his
drawings which was very kind so I brought these drawings back for the equipment.
The problem was that the drawings weren’t perfect by any means so he had, for
example he had, you know, one inch pistons going to half an inch diameters cylinders
and so they were of limited use. And we basically had to redesign everything, well a
lot of it, but because this technician I was working with was very good we didn’t
actually have drawings, I mean we discussed them, we had sketches but then it was all
in his mind what to do. And I’d just go and see him, well I’d go and see him every
week and see how progress was, but he knew what he was doing, it was in his mind so
when he died I had no good drawings to pass to the next technician so I had to wait
until the next technician was available and then I had to, you know, go through this
process again so it was a long process.

What was the first technician’s name?

Oh gosh, I think it was Peter something, I called him Peter, it was Peter someone. But
some – I remember one of the objects in this equipment was a gear wheel about a foot
in diameter which had 720 teeth in it, so there’s a tooth every, you know, half a – half
degree. And we couldn’t cut that in the Cavendish. I mean one of the things I had to
do was to phone around places to see how you could cut this and I found a – a garage,
a small garage which had the equipment to do this so, you know, I was very much
involved in making this equipment as well.
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[42:50]

[Laughs]. Okay, just to return I guess to the story of the PhD as it were, so part way
through you said that is it Howie –

Yes, yes.

Came in with another idea and how – what happened then?

So, right so he brought in this image of what’s called a stacking fault in a material,
and a stacking fault is when you have a plain of atoms in a crystal and the crystal
above that plain slides with respect to the crystal beneath it and that gives you another
defect in the atomic arrangement. And people thought they understood the images of
stacking faults in an electron microscope but this was taken under unusual conditions
in the microscope, and it had four fringes across and normally which had eleven
fringes across and so, you know, Archie Howie said, ‘We need to understand why it’s
four fringes because if we don’t understand this we’re not really understanding how
the electron beams, you know, interacting with the material. So this was a physical
picture I had and basically I had to compute the image and get it to match these four
fringes, which is what I did. And then I used that program for, you know, solving
other problems after that.

Sorry, could you expand on fringes a little for –

Okay, right, so yeah, so if you think of a – if you – yeah I’m just trying to think on
that, if you think of metal railings for example then if you think of each rail as a
fringe, it’s that sort of fringe, so yes I’m not thinking about, you know, hair, fringes
on a hair, right. So they’re just called fringes technically. So this would be a picture
which had four dark bars going down it, like four metal railings almost, and in a
normal picture had eleven dark bars, of the same object had eleven dark bars, so the
question was when we changed the orientation of this crystal with respect to the
instance of the electron beam why do things change from four bars to eleven bars.
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And this clearly isn’t a feature of the object itself because the eleven bars should be
arranged as eleven bars so it’s some what’s called interference effect and so it’s that I
was trying to explain.

What do the bars actually signify?

They signify changes of thickness and they can signify changes of orientation, but in
this case if you’ve got a sort of inclined plain that this fault is on then the top part of
the crystal is thin, you know, towards – well from the top of the crystal the inline plain
is a short distance and then when you get to the bottom of the crystal it’s quite a large
distance and these fringes arise because of what’s called interference between the
electrons going through as this thickness of this – this wedge increases as it were.

So how do you actually go from having this photograph to having a computer
program, what’s the step in between?

So you have to – you have to have an atomic model of the defect and sometimes this
is guesswork, you say what you think it might be and so you say – you say where ever
atom is in this crystal, including around the defect and then because atoms are a
positive nucleus and negative electrons there’s an electric field, you know, involved
and there’s what’s called an electric potential and you construct the potential of this
whole crystal which changes as you go from atom to atom, as you move through the
crystal so you can shut that potential. And then the electrons are scattered by this
potential. So you can think of electrons negatively charged, if it comes near a nucleus
which is positively charged it’s attracted to it, if it comes near another electron it’s
repelled by it and this is happened with all the atoms in the crystal. And so it’s quite a
big computing problem and so you write a computer problem to solve this – a
computer program to solve this problem, yeah.

[47:10]

Where was the computer you used?
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So the computer we used was in Cambridge, and it was in a building not far from
here, the building we’re sitting in, and it’s a computer called EDSAC2, and we used
paper tape, so it’s punched paper tape and you ran this through a reader and that fed
the program into the computer and then you fed data into the computer and you did
this yourself, there weren’t – there were computer operatives but you were meant to
actually do this running yourself and there was a loudspeaker connected to the
computer and that played music. I mean as these operations were performed in the
computer some were, you know, short lengths of time and some were longer lengths
of time and say you’ve got different notes coming out and if you heard the same note
continuously coming out then you knew the computer was stuck in the loop. And so
in your program you often had loops but it was important to have exits from these
loops, and so if it stuck in a loop you knew the program was wrong and had to
rewritten and so you could listen to the music and you could actually tell where you
were in your program when you had some experience so it’s very useful, a diagnosis
in situ [both laugh].

Did anyone actually teach you to program?

I taught myself, so I don’t think there were any courses then, there are now, so you
just read textbooks. And there were two languages I used, one was called Fortran and
the other one was called ALGOL and I taught myself both of those.

Was EDSAC2 a reliable machine to use?

No, that’s a good question, so EDSAC2 was thousands of valves, so no transistor at
all, just thousands of valves, and I think it was in an air conditioned room but the air
conditioning frequently went wrong so if it got too hot in the summer it would tend to
break down and I think it got [laughs] too cold in the winter it would break down as
well. So no it frequently went wrong. But again your – you know, you’d work at
night very much and if it went wrong you’d just go home and …

Did you – what difference did actually having a computer make to your research?
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Right, so I could not have done – I couldn’t have solved this problem without that
computer and at that time it needed a large computer, and large computers were quite
scarce, you know, in the world and in the UK so Cambridge was a good place to be to
do that computing.

Was there much of a queue or a demand yet to compete with to get computer time?

There was quite a queue but people – I think because people work – people worked
through the night on this computer and so they managed to get enough time. My
recollection is there wasn’t much of a booking system, my recollection is you just
went and queued, it was like being in the supermarket queuing for your food, you just
went there and you queued and you got to the front of the queue and you ran your
program and if the queue was too long you just walked away and came back later, that
is my recollection [both laugh].

And what actually comes out of the program at the end?

And what comes out of the program at the end is data, it’s numbers which come out
which come out on big sheets of paper, and so it’s a printer which prints out all these
numbers and in the case of what I was computing these numbers were the intensity of
electrons leaving the crystal as a functional position of the crystal. So along the
bottom surface of the crystal it would compute at every point the intensity of the
electrons leaving the crystal at that point. And then if you have a piece of film under
the crystal then these would be the intensity of electrons hitting the film essentially so
you could calculate the images. And so I would take all these intensities and I would
then have a piece of graph paper and I’d plot them by hand, because nowadays these
into – you know, they’d be linked to a plotter so you’d get some graph which would
be the output but at those times it was just the numbers, you know, and plotting the
graph by hand. Which has its advantages because you could see how the graph was
developing as you went along, so you thought about it as you plotted each point and
now I think you get a computer printout of a graph and, you know don’t always think
about it as much as you’d like to if you were plotting it by hand [laughs].
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And once you have that data and those graphs, what do you do with it next?

Then – so you then compare that with the image, so you can either compare it by eye
or you can take this photographic film and the – the machines called densitometers
which would plot the density of the exposure of the film and so, you know, if you
have these four fringes like four railings going across you can plot how the intensity
fairs over those and you can compare it with the calculated image. And if they don’t
agree then you know the calculator is wrong and so you have to change something in
the calculation and do it again.

[52:20]

That’s – just so this is straight in my head, that’s one of the – there are two strands on
your PhD then?

Yes.

And the other one was –

One’s x-ray topography.

Thank you.

And it’s – and it’s very unusual to have such a broad PhD but it was because, you
know, x-ray topography took a long time and my thesis title was, Aspects of X-ray
Topography and Electron Microscopy, so it was this tremendously broad PhD topic
[both laugh].

Could you summarise what your key findings were?

So the key findings from the x-ray topography were imaging silicon crystals, silicon
crystals which are used for silicon chips in the electronics industry and we found
some new sorts of defects there, new defect configurations. With the electron
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microscopy, well to start with we explained these stacking fold images, but then I
developed some of the mini beam – well I developed some complex computer
programs which I applied, I in particularly looked at how electrons could be absorbed
as they go through materials, and did some basic work on the absorption of electrons
in materials and what’s called inelastic scattering. So if for example – if one car
bounces off another car and they’re both undamaged that’s sort of called an elastic
collision, right, so the metalwork may be pushed in but it bounces back again. If the –
one car hits another car and it’s dented, that’s a sort of inelastic collision and cars lose
energy when they do that and so I was particularly looking at how instant electrons
lose energy when they go through crystals, and I did quite a bit of work on that in the
thesis, so it’s concerned with elastic events and inelastic events and we published
some of the, you know, early papers in that area.

Did you enjoy it?

Yes, I – ‘cause I think I enjoy puzzle solving and problem solving, so this is really
saying how do electrons lose energy and then can we formulate this mathematically
and can we do some calculations. And the calculations agreed with experiments, so
yeah, so you get a consistent story and that’s satisfying to do that.

Was it problematic combining two different techniques which seemed to have come
about quite randomly together [laughs].

Yes, right so no well I – I kept them separate, so the theory has some similarities with
the x-rays and the electrons. But I just did keep them separate and I think they were
seen as being sort of separate topics in one thesis.

Other than the incident with the guy [laughs] with the ping pong balls on his eyes how
was the viva at the end [ph]?

Well the viva – viva ended in a sort of characteristic – the viva was absolutely fine,
but you know Mike Whelan was a very sort of down to earth person and I remember
how it ended because we started I think at two o’clock and we ended at something
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like half past four and Maurice Blackman, and we had this interruption in between,
half hour comedy downtime and Maurice Blackman turned to Mike Whelan and said,
‘Ah,’ he said, ‘I see it’s half past four,’ and Mike Whelan said, ‘Yes, it’s half past
four, not half past three,’ and that was the sort of strange signal saying it’s time to end
I think [laughs], and so they ended it then. But it was – no it was a satisfactory viva
so that was good, that was good.

Shall we call it a day for a today perhaps.

Yeah, right.

As that’s -

[End of Track 3]
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I guess the point at which we finished off last time was just at the end of your PhD but
sort of talking through some of the difficulties that you had during that, people
randomly giving you another half topic to do, the death of a technician, problems with
the equipment.

Yes, right.

How did you feel about all this when it was actually happening [both laugh]?

Right, so I guess I did get quite depressed. So after I – after two years I had
absolutely no results and people around me were all having results, you know, doing
experiments, working with electron microscopes, they’re taking pictures, interpreting
them and I had no results and also it wasn’t clear to me that the equipment would
work when it was built and so, and you know, and time was rolling on and so I did get
quite depressed and so when Archie Howie and Professor Archie Howie now came in
with this electron microscope problem I really latched onto that and hoped I could
solve it because that was a lifeline really. And so I did solve that, wrote this complex
computer program and in later life, the next, I don’t know, maybe fifteen years or
something I was really involved in electron microscopy and in the theory so I was
mainly interpreting images. So if for example – let’s say you have an optical
microscope and let’s say you put a leaf say inside a optical microscope and you turn
up the magnification, it still looks like a leaf, you know, I mean you see the veins in
the leaf and they get bigger and bigger and so on, but you can sort of tell it’s
something. You put something in an electron microscope, the image looks nothing
like the object so the key thing is to get back from the image and say what the object
is and that’s why my calculations did. So we were looking at defects in crystals and
my calculations enabled you to say what sort of defect it was in the crystal, and the
defects often control the properties of the crystal so they were important. So this sort
of chance event of Archie Howie coming in and saying, ‘Could anyone, you know,
interpret this image?’ that set me on a path to having a computer press, a suite of
computer programs and being able to interpret electron micrographs of crystals. And
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there weren’t that many people in the world at that time who could do that. So I, you
know, I had a sort of niche that I was given by that.

[02:30]

I’m interested in this idea of having to trace back a picture of something that looks
nothing like what it actually is [laughs].

Yes.

Could you give me some idea of what the picture actually looks like compared to
what’s actually going on, perhaps for a dislocation?

Right, yes, I was going to … or maybe [moving papers], maybe look here. I mean
this is [both laugh] – this is a cover of an electron microscopy conference in 1968 and
this defect is probably a stacking fault, and these sort of swirling defects, these are
probably called and it sounds very technical, anti phase domain boundaries, so you’ve
got a crystal of one structure here and the structure’s inverted here, so it’s the same
interial, but the orientation’s inverted. And then this is the boundary which runs
between them. And depending on the orientation this boundary can get two fringes or
these dark lines are fringes, so it’s that sort of thing and –

Would you mind describing what that image actually looks like for someone who
hasn’t got the benefit of having it in front of them?

Yes, right so this – right so this picture we’re just looking at on the front cover of the
electron microscopy conference in 1968, this picture is a black and white picture and
across the picture, running across are two parallel lines a bit like railway lines going
across here, and I think that is a fault and the two lines are where it’s inclined and one
line is where it intersects the upper surface of the crystal, the other line is where it
intersects the lower surface of the crystal. And then on each side of that there are
these sort of swirling patterns, it’s almost like modern art, I mean if it was coloured it
could be modern art. Swirling patterns with black and white fringes, that’s sort of
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black and white stripes but they’re just curving around and sometimes there’s two of
them, sometimes there’s four of them and these are the, what I believe what are called
anti phase domain boundaries which are separating regions of different orientation.
But to know that you need – and to prove that, not to know that, that’s a guess – to
prove that you then do the calculations so you’re actually constructing the computer –
a crystal with these particular defects in and then you solve what’s called the
Schrodinger equation which calculates the image and if the image matches you say,
okay, that’s what it is, if the image doesn’t match you say that guess was wrong, we
guess again. So that’s a – that’s how the science progresses.

Ah, so you’re sort of – essentially you’re sort of printing [ph] a computer picture of it
based on what you think you’re seeing?

Yes, yes, that’s right.

And seeing if the two match up.

Hmm, yeah that’s exactly right, that’s right, yes, yes.

Hmm. Looking at a picture like that do you just sort of have some sort of intrinsic
understanding of what it is from all the work you’ve done on this or do you still have
to sit down and think about it, is it –

It depends, I mean you learn from experience and so I can say, well that probably is
from experience just by looking at it. But other things you’ve got no idea what they
are and, you know, my group found a defect just the other week and we’d seen
nothing like it before, and I’d seen nothing like it in my lifetime and you look at – no
one’s seen anything like it so it’s a completely new sort of defect, and you then have
to solve the structure of this. And again it’s by guess work, you take pictures in a
microscope from different angles and so on, and you can then reconstruct what it is.
But there’s – the situation’s moved on so now we can resolve single atoms in
materials, and they sort of look a bit like eggs or they look like dots, you know, and
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I’ll find a picture in a moment, so that’s a whole new level of interpretation, to
interpret the atomic scale.

What sort of level is the equipment at back in the ‘60s when you’re working on it, if
you can see individual atoms now what could you see then?

Now, yes, so you could see defects in crystals but in – in – people are just seeing
single atoms in very special crystals where the atoms are very very well separated, but
now it’s routine. The instruments then were really hard to use because there was no
electronic control, everything was manual so you had to move everything manually,
now it’s electronic control but they’re so complex, they’re still quite hard to use. So it
will take a student a year to get reasonable results from a modern electron microscope,
but to get really good results it’s probably two or three years, you know, for the really
top results.

[07:20]

What does an electron microscope actually look like in the ‘60s, can you give me
some idea of appearance and scale?

Yes, electron microscope was typically about eight feet tall. You had to be quite tall
to operate it because a lot of the controls, you know, you stood on tip toe with your
hands above your head operating something and there are knobs to turn and – so you
know, disadvantage if you’re short. The – what you say – the electrons hit what was
called a fluorescent screen so your electrons come down and you can’t see the
electrons but they hit a screen which fluoresces when the electrons hit it so they send
out green light and you look at this green light through a piece of lead glass because
you need lead glass to stop because there’s x-rays generated as well as electrons. And
so you watch this piece of lead glass and then there’s a lever and you flip the screen
up and then the electrons hit a photographic plate and you just time the recording.
And in the old days you guessed this, you looked at the picture and said, ‘Hmm, that
doesn’t look very bright, that’s probably five seconds exposure,’ and so you know,
you flip the screen up, counted one two three four five, flipped the screen down and
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then you hoped you’d got an image and it was that crude at that time. I mean it’s
crude but it did involve judgement as well.

Are there any technicians around to help you use the electron microscope?

There were technicians to help maintain them but students tended to do this
themselves, so the technicians did a lot of the photography because there was just so
much of that, but even so if you were a really good photographer and you had a really
important image you often would actually develop yourself and so you’d just go into
the darkroom and there’d be developing dishes, you know, you’d go into developer
and fixer and so on, yeah. And in fact – and then you’ll magnify the image yourself,
you know, going to – you’d produce a print and magnify from a negative onto the
print and so on, so if it was really important you probably did it yourself.

It sounds very hands on work.

It was very hands on work, yes, yes.

[09:30]

You mentioned that you spent the next period of your career working on electron
microscopy, you know, how did you decide what you wanted to do after you finished
the PhD?

Right, so it was decided for me in a way. So what happened was I started on the PhD
in ’63, by 1966 I had not finished my PhD but what happened in 1966 Peter Hirsch
who was head of the group went to Oxford and he took – his group was quite big, I
mean I don’t – his group must have been twenty-five or thirty people big and he took
twelve of those to Oxford and I was one of the twelve. So I had the choice, I had the
choice to stay in Cambridge, but my supervisor Mike Whelan went to Oxford with
Peter Hirsch, or I had the choice to go with them. If I stayed in Cambridge there was
no guarantee of funding after my PhD ended, whereas if I went to Oxford I could told
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I could have another three years post-doctoral funding so that was us fixed up. So I
went to Oxford, so I didn’t have to think about it very much.

So did the viva actually happen at Oxford or Cambridge then?

So the viva happened in … the viva did happen in Cambridge. I had to think because
– no no, I know it happened at Cambridge because it was a university of Cambridge
PhD and I think the regulation with a viva I think had to happen here. And also I
think I recall this story of Alan Metherill, and yeah so he was at Cambridge then as
well so we came back to Cambridge for the viva [both laugh].

Hmm. How did you actually take to life in Oxford after life in Cambridge [laughs]?

Right, so it was different for a number of reasons but one reason was I got married, so
I was married in – gosh I’ve got to think of it, I was married on World Cup Final day
as it turned out [laughs] which was I think the 30th of July 1966. So I always
remember my wedding anniversary ‘cause I thought these tea towels to commemorate
the World Cup Final so I could look at them and then the, you know, a few years ago
they disintegrated. So married in July ’66 and then moved to Oxford in October of
that year. I had a flat in Oxford.

[12:00]

And I should say what I remember is just before I got married, so earlier in July, the
same month I had my first ever overseas trip, so I’d never been abroad before, and
this was to a conference in Moscow. So it was quite a big overseas trip and I just
remember it well because it was my first visit abroad, first conference in which I
spoke, money was very tight for travel so I flew with Aeroflot [laughs], and at that –
it’s just amazing how air travel has changed. The aircraft seat was like a deckchair
but instead of wood it was metal, it was just metal frame but the fabric, there was no
padding, it was just like – it was like sitting in a deckchair and you could recline the
seat but it was like reclining a deckchair, you know, so [laughs] it was a – not
fantastically comfortably but, you know, you sat in this sort of deckchair and went
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there. And you could not take – you could not buy rubles outside of Russia, it was a
controlled currency and it was the height of the Cold War so we weren’t allowed to
take rubles in. We arrived at Moscow Airport and I was with a few other people and
our thoughts were to get some currency at the airport, but we were met at the airport
by Russian officials and we were taken to a coach and we were then taken to Moscow
University, Moscow State University student accommodation where we stayed. And
why I remember this is because we arrived there and the first thing was done was our
passports were taken, and then we tried to change money and we had to have our
passports to have money so we came back and we said, ‘We need our passports,’ and
they said, ‘Thirty minutes,’ so in thirty minutes we came back and they said, ‘Thirty
minutes,’ and this went on for two and a half hours, and I organised a sit in, so which
was probably quite brave because a lot of people said, ‘You –,’ I said, ‘Look, how are
we going to get these people to give us our passports back?’ and we were desperate.
And so a lot of people didn’t take part but some did so we just sat down and our
passports, they said, ‘We’ll call the police and they’ll arrest you,’ but that was okay so
our passports quickly arrived so that was fine [laughs]. And my knowledge of
Russian then came in because at Imperial College learning, you know, Russian or
German was mandatory, I learnt Russian so I knew the Russian alphabet, so I got a
map of Moscow and I could find my way around because all the road signs were in
Russian and on course on the map the roads are in Russian and I caught buses to go
around. And one thing I remember quite vividly is women under twenty-five were –
lots of very very attractive, above twenty-five they totally changed so I think they got
married or they worked and it was very hard physical work and so they became, you
know, fat, and you know, fat legs so you saw these women in the streets with the
pneumatic drills, and these big women operating these really heavy pneumatic drills.
And so I think, you know, women in Russia had quite a tough time after they were
married and you changed physically [both laugh].

Did anything strike you as unusual about life on the other side of the iron curtain?

Yes, I mean it was very different, I went into a cafeteria, a self service cafeteria to get
some food and I noticed these glasses of milk and they were all different prices, so
there were some glasses which were expensive and then next to them were a bit
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cheaper and next a bit cheaper and next cheaper still. So I thought, I’ll have the
cheapest glass of milk so I had this cheapest glass of milk and paid my rubles and
went to drink it and it was – you couldn’t drink it, it was so sour. And I went back
and I spoke to a Russian and I told him this story and I said, ‘Why is all this milk
different price?’ and he said, ‘Oh,’ he said, ‘the most expensive today’s milk and then
it’s yesterday’s milk, then the day before,’ and I think he was absolutely serious, right,
so [laughs] in fact I’d chosen the cheapest which was a week old or something. So
people that were very poor, they all wore grey clothes, there were no bright colours at
all and it was just very dismal and dreary. The buses I travelled in, they had no
suspension, well they may have had but it had broken so you went on the roads and
you just felt every jolt as you went, you know, went on these buses. So everyone
looked poor in Russia at that time.

[16:30]

What was the conference itself like?

The conference was excellent, it was a conference on crystallographer, so this is the
structure of crystals and so mainly x-ray crystallographer, determined by x-rays but
there was some electron crystallographer, now and that was very high – so it was an
international conference and a high calibre conference and the Russian scientists were
good and they had good equipment. So I think what Russia did, it was the Cold War
and they made sure their scientists did have good equipment and I think their
scientists were much better paid than the average person in Russia. So it was a high
level conference and a memorable conference, so I enjoyed that.

And what was your talk on?

Gosh, my talk was on some of the electron microscopy calculations I’d done on
defects in crystals. So it’s the first conference talk I’d given and I went to all the
sessions very enthusiastically and asked lots of questions and I was probably a total
pain but I mean I asked questions I remember after almost every talk, so I made my –
got my money’s worth as it were [both laugh].
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Had you not been to any conferences elsewhere in Britain for instance?

I don’t think so, I think – ‘cause this was in ’66 and I’d just started to get, you know, I
started my PhD in ’63, I had no results in ’65, I then started these calculations so I
think these are some of the first calculations I got in 1966 which I reported at that
conference.

[18:00]

I was interested, you know, you sort of – had you already started you wanted an
academic career by this point or had you considered industry as well?

Okay, so I – when I left Imperial College I had been offered a job in industry and
decided not to go then. I was still thinking about industry, and in fact I very nearly
went in ’69, so if we just move forward to ’69 maybe [laughs]. So I was in Oxford in
’69 and I suddenly got a letter from the United States Steel Corporation offering me a
job, it sort of came out of the blue, and so I went to – I showed this letter to Peter
Hirsch and he said, ‘You better go and have a look,’ he said, ‘why don’t you write to
them and ask them if you can go and spend a few months during the summer and find
out what it’s really like,’ so I did this and they said, ‘Yes come along, and come and
spend six months with us.’ And so I thought this was, you know, quite a long period
of time so I saw Peter Hirsch again and he said, ‘Well it is rather long, it’s very odd
they want you for six months because you don’t need to go there for six months to
make your mind up,’ so I said to them, you know, ‘I’d like to go for a shorter period,’
they said, ‘No no, we really want you for six months,’ and so [laughs] – and so I went
out there. And it turned out that United States Steel Fundamental Research
Laboratory, the people there, it was a really good laboratory and they weren’t
studying still because if they studied still their publications went to a publications
committee and they’d hold them up for patents and so on, whereas if they studied
other materials they’d go to the publications committee still but they wouldn’t be held
up. And they had at United States Steel the most powerful electron microscope
arguably in the world, so it’s a million volt election microscope. And all the
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microscopes, you know, we were using at the time were 100 kilovolts electron
microscopes, so this is a really powerful electron microscope and a huge electron
microscope. And this was the first of its type in America, we had nothing like this in
England. And they’d been taking lots of images but they couldn’t interpret them.
And so I then realised why they’d offered me the job because they wanted someone to
interpret their images and I had this skill and they were fairly rare skills and they
didn’t have it in America. So I was presented with all these images and asked to
interpret them and also while I was there moon rock arrived, so one of the Apollo
missions, I forget, it might have been seven or eleven, something like that, you
remember it had a digger and it brought back some moon rock and so this arrived very
dramatically at United States Steel Fundamental Research Labs. So it came, there
was a lorry with a big container, big wooden container on the back and there were
police motorcycles before it and after it with their sirens going and this thing came
under police protection, you know, into the United States Funda – and this crate was
unloaded with a crane off the back and it was like Russian dolls, so you open this
crate and inside there was another crate, a smaller crate, I mean it’s almost
unbelievable, I mean they were making a show of it, right, and ‘cause the piece of
moon rock was minute and so [laughs] in the end I only got this tiny box. And there
was this sample of moon rock. And it was very exciting because I was there when all
this happening and they prepared electron microscope specimens, and we saw these
amazing features which hadn’t been seen in rocks before, and they were really keen to
publish. And I held them back because I said, ‘How do you know earth rock isn’t the
same?’ and what had happened was at that stage they’d taken more images of moon
rock than people had studied earth rock and so we went out and we contacted
geologists and we found all these different bits of, you know, different things like
olivine and so on. And we put them in this high voltage microscope and the more we
looked the more we found that moon rock was identical with earth rock which was
interesting [laughs] and in the end we concluded it was and we found nothing new in
moon rock which we didn’t see in earth rock, which is suggestive of course the moon
came off the earth but, you know, it’s quite interesting, but that was an interesting
period. And so they did offer me a job and –

[22:25]
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My wife particularly wasn’t keen to stay. We went over there with a young child and
so we pushed her around in a pram which they found highly unusual because, you
know, pushing a baby in the streets with a pram, and they didn’t do this, they just had
a baby and they put it in the car and drove it places, you know, they didn’t push
babies in prams [laughs]. But it was an enjoyable time and I almost went to industry
then.

What held you back?

Well I think my wife wasn’t that keen to go, and I think another factor was I thought
I’d still got a lot to learn and if I was there I was sort of the expert on interpretation
and that was fine but I just thought I wouldn’t learn so much, you know, maybe that
was a wrong decision, but I thought in Peter Hirsch’s group, I mean it’s a really good
group with all these experts and you were learning new things every week from them.
And I thought I should, you know, maybe learn a bit more, be a better sort of career
move. Well I wasn’t really thinking about career moves, it just seemed to me that at
that time I could learn more and become more of an expert just by staying in the
Oxford environment.

Did you meet any particular colleagues who stick in your mind when you’re at US
Steel?

Yes, there was the head of the group who was Bob Fisher who was a very good man,
there was … someone called Scott Larry who I remember because I think – I either
didn’t have a watch or it broke and he said, ‘Oh, I’ll bring in a watch,’ and the next
day he brings in five watches, he said, ‘Oh I’ve got these five watches in a drawer,
they all work,’ he said, ‘I just change my watches regularly,’ you know, so [laughs] –
and this was an insight into the different salary levels of American scientists over
British scientists which were at least a factor of three, you know, big differences in
salary levels there. And so he brought in these watches. There was a secretary [The
following section is closed: 00:24:40-00:24:42] who we played practical jokes on
[laughs] so –
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What sort of practical jokes [laughs]?

Well we – okay, so … well Alan Metherill came out for part of this period, they didn’t
offer him a job, he just came out as well. And we played a number of jokes, one was
rather cruel which we didn’t mean to be cruel. So [The following section is closed
00:25:06-00:25:09] … really liked a particular visitor who came to – who’s a
university visitor who came to use this electron microscope so, you know, when he
came she was always saying, ‘Oh, this guy’s coming,’ I won’t mention him ‘cause he
was married. And so when he left one day Alan Metherill himself just went down to a
flower shop which did Interflora and said, ‘Can you send him some flowers?’ and we
wrote this message on, you know, put love Bob, right, and you know, he’s not Bob.
Anyway so she got these flowers and we thought she would realise it was a joke you
see, but she didn’t and not only that, she was over the moon and she told lots of
people and so we thought this is terrible because, you know, if she hadn’t told
[laughs] lots of people we could have said it’s a joke but she just told lots of people.
And we just, you know, we were really, you know, didn’t know what to do and in the
end we decided we wouldn’t do anything. And next time this guy came she invited
him to stay at her house, right, and so anyway [laughs], so that was a practical joke
which didn’t work out, but anyway. But we had an interesting time though, we had a
good time there, yes.

Other than the – the sort of salary levels did you notice any other conditions that were
different in the US?

So I think the – yeah I mean the general level of science funding was a lot higher, so
although – it’s a curious situation, although in England at that time, and I think I said
before if you wrote a good grant application it would be funded, nevertheless the
overall level of science funding in America was much higher and so you wouldn’t
think of say writing an application for a million volt electron microscope, you’d think,
you know, it’s just ridiculous in England. And we did get some in the end but that’s
another story. So more science funding, scientists held in much higher regard, so if
you said you were a scientist or engineer in America people at parties would want to
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talk to you, whereas in England you say you’re a scientist [laughs] or engineer then,
you know, people get switched off a bit. So yeah, the culture was different … and so
yeah, so that was quite interesting.

[27:20]

And I also learnt – we were staying – my wife and myself were staying in a flat and
the electricity meters were not in the flat, they were on the wall outside the flat, so
there’s this series of electricity meters, I think there were six, six flats, six electricity
meters and they had the flat number underneath and I learnt something there because
our electricity bill was quite high, and so I thought we don’t use much electricity, it’s
just my wife and myself and this baby. And so I then thought, I wonder if it’s right,
so I just switched off all the electricity in our flat and went outside and there was the
dial rotates, and the dial which had stopped was not our flat, it was another one and
our dial was, you know, whizzing around. And so I just reported this to the electricity
place and said, ‘I think you better check,’ you know, and they checked and one of the
people of the flats had just switched the numbers, you could actually see if you looked
carefully, the paint had been, you know, raised and what have you. But the reaction
of the neighbours was, ‘He’s really smart,’ and so this was an insight into some
America life as well, that [laughs] this guy had sort of cheated, was, you know, was a
cheat but here’s a smart guy as well [laughs] so. No, we had a good time there and we
enjoyed it.

[28:43]

Did you – you mentioned I think previously you had a vacation job as well when –
with industry while you were a PhD student?

Yeah, that was with Unilever in this country, yes yes, yeah. And I had had other
vacation jobs in industry as well, so I’d had one with a company in Leicester and
various other places.
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And what do you think you got out of those little insights into industry early on in your
career?

So I think the – when I had the job in Leicester the main insight I got was people in
fact, so in Leicester the people were constructing, it was a company which sold
equipment and they were constructing equipment and they really took their time to do
this, there was no sense of urgency and they could have made the equipment in half
the time, that’s quite clear to me. And they had some person who would come
around, he did time and motion study I think it was and they just knew so much more
than him about what they were doing so they completely fooled him. And so – and
that was an impression I got of British industry as well, that people just spun out their
jobs and didn’t work that hard. When we … we moved to Oxford, we got our first
house a year later, our next door neighbour worked at British Leyland and he was on
the assembly line and he had a non job, his job, when the cars went past him on the
assembly line he had a – a marker and he put two crosses with this marker underneath
one window, and the next guy put on a piece of pre-cut masking tape and then the
next guy put another masking tape and then it went to the paint shop, you know, to
mask things off. And my neighbour said, ‘The person next to me with his pre cut
masking tape knows exactly where to put it, he doesn’t need me to put the marks on,
but the owner has said someone has to be there to put the marks on.’ And so, you
know, there was huge over manning at that time I think in certain industries. And that
was just an accepted way of life and so I found this, you know, quite a bit [both laugh
which was interesting.

[31:00]

You mentioned that you moved to Peter Hirsch’s group in Oxford, what was the main
interest of the group?

So Peter did an amazing job really, so when Peter moved from Cambridge to Oxford
he was offered the professorship in Cambridge of the materials department, so we
were in physics but he was offered the professorship of what was then called the
metallurgy department which is where, you know, we are now. And he turned that
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down, although that was a more prestigious department, because he wanted the
challenge of building up a small department in Oxford. So I think when we went to
Oxford it was a small department, my recollection which may be quite wrong was that
there were something like eight or ten members of academic staff there and he came
along with a group of twelve people and of that twelve maybe, you know, four
instantly academic staff and the rest were sort of post-docs, but it was a huge influx.
And the Oxford department was very traditional metallurgy and he brought the sort of
physics of metals, physics of materials into this and built the department up in a
remarkable way so he did a fantastic job there.

What’s the difference between traditional metallurgy and the sort of more advanced
metallurgy you were doing?

Right, good question, so the traditional metallurgy is very much into the processing of
materials, so people – we used to call it heat and beat it, right, so if you think of – if
you think of a blacksmith right making a horse shoe, and he’ll heat it up and then they
hammer it and heat it up again and hammer it. I mean traditional metallurgy is a bit
like that and that’s a terrible caricature but, you know, but it’s really important but
people aren’t thinking so much of what the atoms are doing, they’re thinking on a
more macroscopic scale. And what we were doing, the people that Peter Hirsch
brought in were trying to explain the properties of materials in terms of what the
atoms were doing, we were doing very detailed electron microscopy, whereas people
in Oxford were doing mainly optical microscopy. So it was a different level in a
sense of looking at things, a more physics level of looking at things. They had a more
engineering approach, I guess we had a more physics approach.

What are the advantages of actually understanding a material on a more detailed
physics level?

Right, so I think what they were doing was largely trial and error, not – and you get a
long way with that but there are certain problems which you can only really solve by
understanding on the physics level and on particular that’s the case with electronic
materials like silicon, so I think in Oxford no one would have been working on
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silicon, they were working on steels, they were working on metallic alloys, and so we
brought in work on electronic materials, work on ceramic materials, where you really
need to understand what’s going on and you want to improve the material.

[34:15]

I was wondering as well if you could describe what Peter Hirsch was like back in the
1960s, I’ve obviously met him as a, you know, as an eighty something year old.

Yes.

Yesterday actually [laughs] but what was he like back then?

Well he – he’d got a lot of energy, he laughed quite a bit, what was remarkable about
him was he would see everyone in the department every so often in his room for about
fifteen minutes and he’d say, you know, ‘What are you doing?’ and you’d tell him
what you were doing and what was remarkable was after about five minutes he’d – he
understood what you were doing, and in the next five minutes he’d be asking really
penetrating questions and he’d be asking questions you may not have thought of
yourself, even though you’d been spending the last, you know, two years working on
this or something [laughs]. So he had this really powerful mind and he asked the right
questions. And that’s a hallmark of a really great scientist, and he had this ability, you
know, far more than I think anyone else I’ve met, so he’s a really able scientist. And
then politically he was good as well, so in Oxford for example when we came
metallurgy was called a minority subject by the colleges, and the colleges decided,
understandably, that colleges, all colleges would take people who did physics, all
colleges would take people who did medicine and so on, but the minority subjects like
materials would be restricted to a certain number of colleges. And materials was
restricted to four colleges and I think each of these four colleges took an absolute
maximum of four students a year, I think it was more like two students a year. So the
size of the department was constrained so if Peter wanted to grow the department he
had to get either those colleges to expand their intake, or more colleges to take
material students, and they wouldn’t do it, it was a huge battle. And so he eventually
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did this but it took, you know, took many years to do this. And then he also got new
space for the department he had to get again, that was negotiating with the university
to get more space. He was very successful in grant raising so, you know, we got new
electron microscopes in Oxford because I mean when we went I think – I think one or
two microscopes may have been transferred from here, but he needed new
microscopes, electron microscopes, so he got new electron microscopes, so a lot of
new equipment. And he was just very able at doing this. He got on some – some of
the main funding committees, so something called the Science Research Council, so
he got onto that and that’s a – if you’re inside the system it helps you, you know,
you’d get equipment and so that’s what he did.

[37:10]

What was the – the main crux of the research you’re doing at Oxford?

So I continued with the x-ray topography, and I didn’t have a permanent job for a
number of years, I think I’ve got a permanent job in Oxford in 1970, yeah, yeah yeah,
is that – that can’t be right, anyway, maybe ’75, something like that got a permanent
job in Oxford. And so I was a post-doc but it was sort of assumed in a funny way that
I was permanent, so I was allowed to take on research students for example which
post docs wouldn’t normally do. And so I took on my first research student Brian
Tanner I think I took him on in something like 1968, something like that. And he
then became a professor in Durham, I think he’s – I – he may have just retired very
recently or he’s still there, so he’s done very well. So took on research students to
continue the x-ray topography, but my main work increasingly was on the electron
microscopy side. And I was interpreting images, writing publications, looking
increasingly at semi conductor materials, so I became quite familiar with silicon and
gallium arsonide and key semi conductor materials. And you know, got invited over
the world to give invited talks.

[39:00]
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And I – I’ll tell you one conference I particularly remember, ‘cause it’s just an
interesting story and this is in 1969 or ’70 I was invited to go to Australia to give a
talk at a conference, and the problem was the air fare. Because air fares now are
relatively cheap compared with then, and so Mike – and so I was a post-doc then on
this grant and Mike Whelan said to me and I didn’t know this, he said, ‘Part of your
money comes from Ministry of Defence,’ so I actually didn’t know that at all, right,
and this was part of the money, and he said, ‘I think they have a plane which flies to
Woomera,’ which was a rocket range, he said, ‘why don’t you see if you could hitch a
lift on this plane?’ right, so I phone up the Ministry of Defence and I say, ‘I want to
see the person who arranges the flights to Woomera,’ and the man on the other said,
‘We don’t have any flights to Woomera,’ and I said, ‘Well I understand that you do.’
And he said, ‘Who are you?’ and I said, ‘I work for the Ministry of Defence,’ and it
was Ministry of Defence, and he said, ‘Tell me more,’ and I said, ‘Well we’re a
contractor,’ I said, ‘we’ve got a contract, university contract but, you know, my salary
is effectively paid by the Ministry of Defence, I’m an employee of yours.’ And so he
said, ‘Well alright then, we do have a flight that goes,’ and he said, ‘it’s a secret but
we do have a flight that goes,’ so he passed me onto someone else and this – I tell you
this story because it’s just an eye opening experience for me [laughs]. So person said
‘We have a flight that goes to Woomera every two weeks,’ and yes they said, ‘we’ve
got a spare slot, you can go on this for the time period you want.’ And so the flight
left Luton Airport and so I turned up at Luton Airport on the appropriate time, and this
is a first flight to leave in the morning but it’s not scheduled, so you look at the
scheduled flights and this one is not the first one, it’s not mentioned at all because it’s
a sort of secret flight. And it’s a Britannia aircraft which had a very large hold and
basically rocket components were put in this hold, Britannia aircraft and it had seats
for only twenty people. So I went to Luton Airport and there’s a bomb threat and the
bomb threat is the first flight that leaves this morning has a bomb on it, right, that’s
what we’re told. And so nobody knew if this was this flight which was a secret flight
or if it was the first scheduled flight but you had to assume it might be either [laughs]
and so the rockets which had been loaded up in, you know, in packet cases and rocket
components, they all had to be taken out and checked for bombs so we were delayed
for twenty-four hours because of that. But that was an interesting start so next day we
went off. But what was an eye opener was this was not a normal flight to Australia,
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apart from being a sort of secret flight, the people flying were all civil servants and
military civil servants and they said, ‘We don’t sleep on the plane at night, we sleep in
a hotel at night.’ And so this plane took a week to get there. And we [laughs] – so we
stopped Bahrain was the first stop and we stayed in the hotel for two nights and we
got sort of time adjusted. And we were taken on tours of Bahrain, there was some
archaeological dig going on and we watched this archaeological dig. And I was
shown the – they believe they discovered the oldest lavatories in the world, and these
were two stone blocks with holes in the centre, ‘We think this is the oldest lavatory,’
anyway and so spent two nights in Bahrain and then we flew onto Singapore and
spent a couple of nights in Singapore. And I was taken to a street called Bugle Street
which had transvestites there which I hadn’t come across before and they looked very
beautiful women and I was told, ‘Watch their hands, you can tell just by their hands,
it’s the only way you can tell the difference between the men and women.’ And you
know, but it’s just this relaxed way of flying there and there are twenty of us and there
were the usual air hostess who served us meal in the plane, but there was an
administrative civil servant who travelled with a scientist and that was her job, she
travelling with – in case anything went wrong, and then she flew back, then she flew
back, right. And there were two of them, they actually shared this job but that was
their main job was just to fly with the scientists in case anything went wrong [laughs].
And they needed some administrative help so, you know, it’s just tremendously
relaxed. And I sat next to one of the scientists there and what he said was also very
revealing because he said, ‘It’s never going to work, these rockets are never going to
work,’ and so I said, ‘Well why is that you see?’ and he said, ‘Well there’s two
reasons,’ he said, ‘one is that the official language is English, when we have meetings,
you know, British is the official language, but when anything gets heated the French
people speak in French and the German people speak in German,’ and it was a British
first stage which was called Blue Streak and then Black Knight or the other way
around. And a French second stage and a German third stage. And he said, so – he
said, ‘We don’t really work well with Germans and French and they don’t work well
with us,’ [laughs], that was the first thing. But the second reason he said it wouldn’t
work was a scientific reason and he said, ‘The problem is that these rockets keep
failing because,’ he said, ‘the French who’s the second stage, they refuse to have their
second stage rocket controlled by the British first stage.’ So he said, ‘In any sensible
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rocket system the first stage fires,’ and he said, ‘to put it simply you have a sort of
fuel gauge and when the fuel has almost run out the second stage is fired,’ he said,
‘but the French refuse to have their system controlled by the British system,’ so he
said, ‘what happens is when the rocket takes off the French rocket starts the stop clock
and there’s a certain time the French rocket fires.’ And he says, ‘Because these
propellants are highly unpredictable,’ he said, ‘it’s extremely hard to get the timing
right,’ so he said, ‘it either fires too soon or it fires too late,’ and he said, ‘it will never
work.’ And he was right, I mean it was never a success.

Is this ELDO Europa? [both laugh].

So I – that’s right, so I just thought, you know, this is costing this huge amount of
money and this guy is actually right in what he says, you’d actually think people
would bang heads together but [laughs], you know, so that was an eye opener for me
about how some of the MoD projects worked. [Knock at door]. Hold on a sec, just.

[Break in recording].

[45:45]

What did you make of the scientific civil servants you met on the plane?

Right, so I thought … well I – right, so I thought the people I met on the plane were
good at their jobs, but none of them seemed to believe it would work. And I mean
this is just terrible, and I think the other thing was they – well this administrator, so
she said to me, ‘They’re all reading pornographic books,’ she said, is what she said to
me [both laugh], and I mean there was me, I was there reading some science and
trying, you know, science books but they were, they were all reading novels for a
week and, you know, it struck me that, you know, that the … science dedication
wasn’t quite there [laughs]. So –

Hmm.
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And, you know, it’s clearly the management needed to sort that out and for some
reason it wasn’t happening.

Did you ever have any qualms about being funded by the MoD?

I … I thought about it quite a lot, and my feeling was I would not – there was certain
things I would not work on, so I would not work on making a better bomb, I wouldn’t
work on, you know, making a better napalm or something. But it seemed to me if I
could … work on electron microscope image interpretation, and take MoD money for
that that was absolutely fine so I had no qualm – problems in principle with that. But
I wouldn’t have worked on things which were, you know, obviously going to kill
people so that was my line on that.

Was it ever an option that was offered to you?

No, it wasn’t, so I didn’t have to make that difficult decision so that was fine. I made
it in my mind because I think you need to do this but it never happened in reality.

[47:40]

Excuse me. I was wondering if we could talk a little bit more about I guess what it
was like working in Oxford. We spoke last time about what it was like working at the
Cavendish and you know in the ‘60s but does your life, your working life actually
change when you become an academic at Oxford?

Right, so it did change because I was taking on research students and we had a
particularly – I was then a post-doc, after I got my PhD I was a post-doc and I
interacted with a particularly good group of post-docs there, so someone called David
Cockayne who’s sadly died about a year or two ago but he was an outstandingly good
electron microscopist who went off to Australia and created some big electron
microscopy centre in Australia, one of the best in the world. And there are people like
David Joy who went off to America, Oak Ridge National Laboratory now. And really
talented people and so again as – as in Cambridge in Oxford we would stay there
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every evening, people were there and they would be back every evening and doing –
‘cause they loved the work and very stimulating conversations so it was a very
stimulating group to be in. And I think, you know, we achieved a lot. The
department was split into a number of old buildings because Peter Hirsch just got
more and more buildings but I remember we were – our building was next to Keeble
College Oxford and the wife of the master of Keeble College said to me one day, I
was talking with a group of people, she said, ‘I look out of my window and I see
people coming in and out of your building,’ she said, ‘and they’re always talking in
such an excited way,’ she said, ‘it lifts my day when I see you going in and out of
your buildings,’ so that’s the sort of atmosphere we had and it was a stimulating time
to be there and very good group of people.

What did you – what did your wife make of you working all these long hours?

Well she realised that I – I think it’s relative to what other people are doing, so she
realised that all my colleagues were doing the same and so when you realise that’s
what people are doing, you know, that’s – I think it’s easy to do. Neighbours were
mystified, so I talked about one next door neighbour who was, you know, who
worked for British Leyland. On the other side the person said to me after about two
years, he said, ‘You don’t work for Oxford University Press do you?’ and I said, ‘No,’
he said, ‘You work for the university,’ I said, ‘Yes.’ I said, ‘Well why did you think
Oxford University Press?’ he said, ‘Well because you work so hard,’ he said, ‘if you
work for the university you’d have all these long holidays wouldn’t you?’ and I said,
‘Well it’s not quite like that actually,’ but that was his view of people that worked for
the university.

[50:35]

But the other thing was I was also very active where I lived at home, so … maybe I’ll
mention that because I think it is, it sort of maybe shows, you know, part of my sort
of, I don’t know, organisational or I don’t know, personality, but so we moved to
Oxford from Cambridge and we rented a house in Iffley Road for a year and then we
bought a house in Abingdon with 100 per cent mortgage, it cost 4,200 pounds. And
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my salary was 1,200 pounds and I got three times salary and then we needed more and
the university guaranteed the rest, they didn’t pay the money, they just guaranteed I’d
pay it, and so we got this mortgage. And after we’d moved in, about six months later
we realised – well I think we realised when we moved in, there was gravel extraction
going on a long way from where we lived. So you looked across a field, we were near
a field, looked over this field and then way into the next field there’s this gravel
extraction going on. And a neighbour suddenly went and looked at the plans and the
plans were this gravel extraction was going to come up within fifty yards of where we
lived and then be filled in with refuse. And so we thought, that’s terrible, and so I was
instrumental in forming a residents association, which we did, and we fought these
plans. And we hired a lawyer for example, I stood as an independent candidate
against the mayor so it was a very Tory controlled council and the mayor, it had been
her constituency, I didn’t even stand in my constituency, I stood in her constituency
deliberately. It had been unopposed, right, she’d just got in year after year with no
one opposed her, only candidate, so I stood as an independent. And – and I lost by
about fifty votes, it was sort of like, you know, 1,000 for her and 950 for me and she
was really frightened [laughs]. And so we got this planning permission changed, we
also found that they’d broken planning permission rules so when this had been set up
originally they hadn’t advertised it properly so we asked for a copy of the
advertisement and it was never produced. And anyway we got everything changed so
they finished 300 yards away and not, you know, fifty yards away and so that was
okay. So I was quite politically active there. And then the – and that was all very
successful and the next thing we did we realised that the … the primary school the
children on our estate was going to go to, was really very crowded. And the residents
association was mainly people my sort of age, and we had, you know, young children
and so we started enquiring about, you know, the school and whether we needed a
new school and so I had a meeting with the director of education of Ox – of
Oxfordshire County Council and – in Oxford and I said, you know, ‘We believe we
need a new school,’ and he was very smooth character, and he said, ‘We know that,
we’re well aware of that, you’re on our list.’ And so I said, ‘Whereabouts are we on
your list?’ he said, ‘Oh,’ he said, ‘I’ll get it out,’ he said, ‘yes,’ he said, ‘every year
each county makes a submission to Department of Education and Science for new
schools,’ and he said, ‘you’re on the list for a new school.’ And I said, ‘Is it an
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ordered list?’ he said, ‘Yes it is.’ I said, ‘Where are we on the list?’ he said, ‘Let’s
have a look, you’re number twenty,’ I said, ‘How many new schools will Oxfordshire
get do you think this coming year?’ he said, ‘Two, maybe three if we’re lucky,’ so I
said, ‘Will we ever get a new school?’ he said, ‘Maybe one day, maybe not,’ you
know, he was just sort of this. And so we started probing which was really quite
difficult but I said, ‘Do you have a case for each of these schools when you order your
priority list?’ he said, ‘Yes, we do we have a case for schools,’ and so I said, ‘Can I
see the case for all the schools?’ he said, ‘They’re confidential.’ So I said, ‘Could I
see a case just for this school?’ and he said, ‘I don’t see why not,’ right, so he got the
case for this new [laughs] school that had been made and the case had a projection of
the number of children in the next few years who would go to this school and we
decided to do a house to house count, so it was a purely statistical thing that they’d
done. And so we went to every house in the catchment area and we said, ‘Do you
have children under five, if so how old are they, are they,’ and their figures were
seventy per cent wrong, too low [laughs]. And so we got involved and our MP was
Abingdon was then Airey Neave and the minister for education was then Margaret
Thatcher. And so we had a meeting with Airey Neave and I presented this data to
Airey Neave and I said, ‘Look, this school’s going to go in and it still is going to get
number twenty,’ I said, ‘but look we really need it,’ and I said, ‘Their figures are just
wrong.’ And when the government announced the new schools for Oxfordshire there
were two new schools, the top one on the list and ours [laughs], right, so we went
from twenty to two. And so we got this new school and this director of education I
think was then very wise because he made – the three main people who had been
arguing, he made us all governors. And we were the only independent governors so
all the other were political governors [laughs]. And then I was elected chairman of
governors, so I was the chairman of governors and again everyone else was, you
know, political apart from the three of us and we got a new school and it all worked
very well. So I was very involved in these sorts of activities while we were living
there.

[56:40]

Do you have any particular leaning yourself?

110

Colin Humphreys Page 111
C1379/88
Track 4

Any –

Political leaning?

No, I’ve voted for all three political parties in my time so I don’t, so I will say – what
I try and do which I think is probably unusual, I try and vote for the local candidate,
irrespective of party, so I think if there are local issues which need to be solved
because I’d seen the local issues in the past, then you need someone who’s going to
do something about it, and you need someone who’s good irrespective if it’s Labour
or Lib Dem or Conservative, you know, or Green or anything else. So I just vote for
who I think is the best candidate.

Do you have – what sort of things do school governors actually do, I’ve always been
mystified by this [laughs].

Right, well they have quite a lot of power, which they don’t use. I mean I found this
out, so we had a new school built but then the old school needed decorating and I just
kept writing to this director of education and said that our school needs decorating and
I would write to him every month and in the end, you know, we got the school
decorated. We had an advisor around from – from the education department who
advised us to take down all the climbing equipment, so in the playground we had this
climbing equipment sort of thing and he said, ‘You have to take it down because for
health and safety reasons,’ and we hadn’t had an accident but he was just going
around all the schools saying he was taking this equipment out for health and safety
reasons and nearly all the schools did. And in the meeting I said to him, I said, ‘Who
has the ultimate authority,’ because he was speaking you see, you have to take it out.
I said, ‘Do we have authority over you or do you have authority over us?’ and he sort
of shuffled and he said, ‘Well as the governors you actually have the ultimate
authority,’ and so we had a little meeting and we said, ‘We’re not taking it down.’
And he was – he said, ‘If there’s an accident it’s on your head,’ and I said, ‘Okay, if
there’s an accident it’s on our head,’ because we felt that children need to do the
climbing, you know, and have the occasional accident and someone will break their
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arm maybe sometimes but, you know, it seemed to us that the benefits outweighed the
risks and we hadn’t had any accidents was the other thing. So I think the governors if
they – they do have quite a lot of power, and these other people – he was just an
advisor, you know, that was his role actually but the governors actually could make
the decision. And then in appointing staff governors have a lot of power. I’ll tell you
one more story and then we can move on but I mean we appointed a new caretaker
and it turns out the caretaker of a primary school is really important so when parents
come to the school the first person they see, open the door is a caretaker, and he
interacts with the children and everything. And the retiring caretaker told me this
story, he said, ‘There’s a book,’ it’s called the blue book which is rules and caretakers
were not supposed to clean windows above what they could reach for health and
safety reasons again. So they weren’t – let’s say there was a window which was a –
you know, one foot higher than they could reach, they weren’t supposed to stand on a
chair and clean this extra foot so they’d leave dirty muck. And he said, ‘So that’s the
rules,’ but he said, ‘you ask them about this and see what they say,’ so you know we
had this interview and I say to them, you know, ‘The school has some windows where
the windows are such and such a height, what do you do?’ and , you know, some of
the caretakers applying said, ‘Oh no, we stop at this height,’ and other caretakers said,
‘Well the rules say this but of course we get on a chair and do the rest,’ so they’re the
people that we then appoint, you know. So you know, so you actually get people who
actually do a good job [laughs]. And I think the governors, they appoint heads, they
appoint teachers, you know, there’s – it’s an important role.

How is the teaching of science in the school you’re responsible for?

How was it?

Hmm.

Yeah, well we changed that so that was good. So [laughs] – so all they had was a
nature table and so it’s purely biology, which is great, I mean that’s absolutely fine
but it just doesn’t go far enough, so they had leaves and all these things. And so we
got – we got magnets in, we got interesting things, we got, you know, pulleys and
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such like, which aren’t that interesting, you know, it’s things you can demonstrate and
children can do. But we got children doing science experiments, we got magnets, we
got electrical circuits, we’d got flashing lights, you know, we really did well on the
science. But that again, that wouldn’t have happened if it wasn’t for us.

Why did you think it was important at that young age to interest them in science?

Oh okay good question. I think it’s important because they’re naturally interested in
science so if you start talking about science they’ll ask you all these questions and
they’re really good questions so we think about it and they want to learn. And it’s the
problems with the teachers because most of the teachers probably don’t have a science
O level, I mean most of the teachers are actually, you know, qualified in art subjects,
and that the problem is that they’re not confident about teaching science, even at, you
know, primary school. So you’ve got to, you know, inspire the teachers first, so we
would, what we would do, we’d teach the teachers the experiments and then the
teachers would then teach the children experiments.

Are there any other extracurricular activities you get involved in outside work?

[1:02:15]

So that was then, I’m not governor – you know, while I was in Oxford I was governor
and chairman of governors at the school. Yes, so I guess … what other things? I
mean I did take up some sports while we were up there, so when I came to – as a
research student in Cambridge, what I found is that whereas at Imperial College you
had to be really good to do sport, Cambridge College system is good because you can
just start a sport from scratch, and so I started rowing from scratch and it was a sort of
lowly boat but we got two oars which is quite difficult to get in the bumps races. And
I suppose the other thing I did do – I’ve always had this interest as I said in science
and religion, science and Christianity, so in Oxford I was one of the people who
started – I think it was called Christians in Science discussion group where every –
once a week at lunchtime we would have a lunchtime meeting. And we were very
strict, we said, ‘It’s one to two and at one o’clock we will provide the food,’ and we
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had rolls and things, ham rolls and cheese rolls, and that was for twenty minutes and
then there was a twenty minute talk and twenty minutes – and people ate while the
talk went on, then twenty minutes discussion and that was it. We’d have that once a
week and then once a term we’d have at about 5:30 usually an outside speaker, and
they were very popular. And you know, people of all faiths or none would come
along and we’d have really good discussions going. So that was popular and we were
supported, I mean it’s important to have support of a senior member in a university, it
was useful to have that so we had a physicist called Professor John Houghton who
was then professor of atmospheric physics and then he moved to be head of the Met
Office and then he moved to chair the scientific committee of the intergovernmental
committee on climate change. So he was, you know, a prominent figure who strongly
supported us so that was one thing I helped to set up. I was also – oh you said was I
politically active? I was also a member of the local AUT, Association of University
Teachers so it’s a teachers union which is a pretty ineffective union but I was a
member of their committee and so I’d be involved and my wife would help me
stuffing envelopes and sending out to people around the University of Oxford so that
was sort of semi political. But again I would – I mean I voted for Airey Neaves who
was so helpful to us as you can imagine so [laughs] to lose – you know, sadly blown
up which is terrible, so he got my vote. And then also I joined another discussion
group which I didn’t organise but someone else set this up, again on science and
religion which was a higher level group and some Methodist a Methodist minister’s
training college set this up but we had on the group Anglicans and Presbyterians and
myself, I was the youngest, and a Roman Catholic, and I mentioned this because this
was important for my development. In that my parents I said were quite sort of
creationist, quite fundamentalist and they viewed Catholics with extreme suspicion.
So I think they would never have collaborated with – and I mean, you know, they
supported Ian Paisley who in his earlier younger years anyway thought the Pope was
the antichrist and so on. And so when I went to this first meeting and found there was
a Catholic there I thought, you know, god, I’m going to be disagreeing with him a lot.
And what’s amazing was – and this is a revelation to me that we had these discussions
and I was the youngest person there but at every meeting I agreed with him more than
I agreed with the Anglican or the Methodist or the, you know, and so we became good
friends.
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[1:06:25]

And one thing we did, he – it was his idea to get some messages into schools and so
there’s a series of booklets, this is one I wrote on creation and evolution which was
published by OUP and he edited these and there’s one on nuclear power, one on drug
abuse, one on life and death and then there are other ones as well. And so this was
aimed at sixth forms in schools and it was quite wide – I think they sold about 60,000
copies or something, quite widely used in schools and many more photocopied. So
that was, you know, useful – useful thing was done. So that took – that took a fair
amount of my time.

What’s the gist of the book on creation and evolution?

So what I try and do is to be fair to both sides, but to – just to say, okay, so to say
[looking at book] … so creation versus evolution, so, oh yeah, you know, so right this
picture, right. So this is a very nice election micrograph, this is an ant holding a
silicon chip and so I say … ‘A chip is very complex, contains 2,600 transistors, which
has been designed by a man but the design has evolved over thirty years, now let’s
look at the ant, this is very complex, in fact far more complex than a silicon chip, you
can see brooth - breathe, move, reproduce and sleep and carry almost twice its own
weight, was it created by god in this form or has it evolved from something else over
the years?’ And then we start off with is there a conflict and I show there is a conflict
by some selective quotations and then just introduce evolution and Darwinism and
creationism, and say you know what are the key questions and you know, I think the
key questions are how old is life on earth and creationism will say – well the young
creationists say about, you know, 6,000 years or maybe 10,000 and if you are an
evolution person you say many millions of years and then look at the evidence. And
so the evidence is really that the earth is very old and then fossil records show
intermediate forms, and if you’re a creationist the answer’s no, Darwin says yes and
look at the evidence for that. And so that’s basically what the – what they try to do
and – in the book and I have these boxes, you know, to make it sort of easy to read.
And little box here, did humans live alongside dinosaurs so the creationists have
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produced a film called Footprints in Stone and the thing is at first sight these are very
convincing. So this film is from America and you can actually see a dinosaur
footprint on a piece of stone and sort of next to it there’s a human footprint. And they
then leap to this conclusion they moved at the same time which is not a totally
unreasonable conclusion. But you know, it must be wrong but [laughs], you know, but so – but so look at the … look at the evidence for this. And I point out in fact that
these human footprints, they’re twenty-one inches long and seven foot stride and so
the creationists then argued that these were giants which were living in the earth, you
know, so probably not true [laughs]. So it comes out on, you know, on the side of
evolution and I did it because of my own background particularly so when we were
discussing what book to write I said, ‘I’ll write this because, you know, I’ve been
brought up a creationist, found out it was wrong and thought that this message needs
to get through to schools in a fairly clear way,’ but one which treated the evidence,
you know, quite fairly. [Telephone ringing].

Are there any particular issues you have to address in writing science for children
when you’re writing this book on creation and evolution?

Right, so I – I don’t think it’s very different writing for sixth formers, what I did was
just to look at other books and take some advice, and looking at other books, I mean
one thing I wouldn’t have thought of without looking at other books is this use of
boxes, so to break up the text, so there’s – so what I did was to try and break up the
text and putting things like boxes where I either summarised bits of the text or put in
key points, because lots of schoolbooks have this in and so. And then I start chapters
with quotations, I start saying what the issues are, what we’re going to do in that
chapter, and yeah, and there’s boxes with little diagrams. So that was the main thing I
tried to do and well I mean I’ve just opened the book at random but this is a chapter
called – there's a section called fast evolution and I start by saying, ‘Imagine that you
wake up one morning to find your bicycle tyre has gone flat, it could have happened
gradually for example because of a leaking valve or rapidly because of a large
puncture in the tube. Similarly evolution might occur slowly and gradually as Darwin
believed, or rapidly as proposed recently by some biologists.’ So I try to give lots of
examples they’ll be familiar with like hopefully a bicycle tyre [laughs] and so I think
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that’s the main difference to try and get analogies which they will be familiar with.
And if you’re writing for adults you might use different analogies.

How well received was the book?

Well it was very well received, so I got quite a lot of correspondence about it, teachers
said they’d liked it and as I say I think something like 60,000 copies were sold. And I
know a lot of photocopies were made because I got letters from – from teachers
saying, ‘Sorry, we can’t afford to buy a copy for each person in each class but do you
mind if I buy one copy and photocopy for them?’ and I said, ‘That’s absolutely fine,’
[laughs] so – so no it was – it was very well received.

[1:12:30]

Why did you think it was important to write on this topic in particular?

Because I – okay so creation and evolution is the topic which still is the most
commonly raised topic when you talk about science and – science and religion, more
so in America than here, but still a lot over here. So in – it’s probably fair to say that
in – in Britain, in any biology class in a secondary school, so a class of thirty pupils,
there’s probably one or two who may be creationists inclined. It’s not only
Christians, I mean Muslims as well. And a lot of people are not believers, just find
evolution, you know, either that we may have evolved from apes, they don’t find very
attractive for example and [laughs] so even though, you know, that’s, you know,
people say we have common ancestors. But it is – it is the – creation and evolution is
the – when they give talks on science and religion this is a question which crops up
most frequently still. So you might have thought it faded away but it hasn’t really
faded away.

And why do you think it is such a perennial issue?

I – why do I think it’s such a perennial issue, that’s a good question. I think basically
because people who believe the bible is a special book and the word of god then they
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believe the early chapters of genesis as being literally true, so that’s probably the main
reason. And then the creationists have been very effective at spreading, you know,
their literature. And at superficially some of their arguments seem quite good
arguments, so especially – it’s the missing links which they’re quite good at because
they are – there are rather few of the missing links, you know, and not many of them.
And I think those are probably the main reasons. And it’s simpler, it’s sort of simpler
to believe that man appeared on earth as man, you know, or mankind appeared as
mankind I should say rather than thinking we went through this hugely long process
and, you know, emerged as we are.

Do you think there are any, I guess risks for science overall in popularity of
creationism?

Well I don’t think so, so I know a lot of people do but I actually don’t and I think if
you look at the country where creationism is strongest which is America science is
very strong in America. So it hasn’t really harmed, you know, American science. But
a lot of my colleagues argue it’s very damaging, a lot of my colleagues worry about
some of the technology schools being set up, you know, by, some are set up by
creationist groups, but my feeling is as long as they’re teaching evolution as well then
that’s absolutely fine.

[1:15:33]

You mentioned that you joined the AUT committee as well, and you mentioned it was
quite an ineffective union, could you [laughs] expand on that a bit?

Well yes, so the Association of University Teachers, has been an ineffective union
because the salaries, until – I mean the salaries are not bad now of university teachers
but they were in the 1960s and ‘70s they were really bad. And they really affected
recruitment and the brain drain was huge. I mean people – politicians still, they have
no recognition of how severe the brain drain was. And I made a study of this so in
silicon valley this was something like twenty-five years ago there was 6,000 UK
scientists in silicon valley and those people could have been in the UK, you know, in
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the UK industry rather than in – these are all industries in silicon valley. I went to …
well in fact when I was at US Steel, which was in Pittsburgh, what I found out was
that on boat race night, you know, when Oxford and Cambridge have a boat race
there’s boat race dinners up and down America. And so I went to the one in
Pittsburgh, over 100 people there, you have to have been at Oxford and Cambridge, so
over 100 people in Pittsburgh has been at Oxford and Cambridge at the boat race
dinner. And those that had been at Oxford had, I forget, light blue or dark blue, but
you had light blue or dark blue ribbons in the menu at Oxford and Cambridge. But I
mean this was – and most of these people were British, some were Americans had
been, most were British people and up and down America there was these dinners
and, you know, I guess, you know, 100 people at all these dinners. And so the brain
drain’s been absolutely massive, and politicians don’t care. And it’s a huge loss of
talent, and it continues and politicians don’t care. So politicians care if finance people
go abroad, you know, the idea is if you stop the banker’s bonuses, you know, you’ll
lose these bankers overseas. But last October the head of the Cavendish Laboratory
went to America, and it’s never ever happened before and it’s not even reported in the
local paper. The professor of nano materials at Imperial College went to America at
the same time, you know, of – a leading electron microscopist Liverpool University
went to America, so it’s still happening and these are key people who are going and
no one cares about it. So, you know, I think it’s important to make this widely known
because it’s really dragging the country down I think.

What sort of things do you actually have to do when you’re at AUT committee?

Well this was a local Oxford committee … we would mainly be involved in
individual cases where people had some sort of dispute with the university, and then
we’d be involved in national meetings. But it’s difficult to – and the AUT will look at
things like pension arrangements and so on, and holiday arrangements, but it’s
difficult to do very much because if university teachers go on strike and I’m not very
happy with strikes anyway but again no one cares and all that suffers are the students.
And because university teachers are fairly responsible if you go on strike for a day
you just give your lectures on another day, you don’t actually, you know, it’s not
[laughs] – so students don’t miss out. So it is quite difficult. I’m not a member of the
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AUT anymore, when I came to Cambridge I stopped being a member ‘cause I thought
there’s no point [laughs], so but I was active, I was active in one of those in Oxford,
yes.

Hmm.

It was -

[End of Track 4]
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Track 5

To return to the subject of research, you mentioned this difference between old style
metallurgists on one side and more physical – physics understanding metallurgists on
the other.

Yes.

Was there ever any sort of – I guess disagreement between those two camps from your
point of view?

Yes, I think there was and I think one of the problems with the, you know, this influx
of people into Oxford department was actually linking the two groups together and I
think this was difficult and it never really worked. So I think – I think the people who
came in from Cambridge looked down in a way on the people at Oxford which was
really unfortunate but that’s what happened, and the people who were already there
looked at us as sort of, you know newcomers coming into a new village [laughs] as it
were and taking over. I think the bas – a really basic difference between the two is
that the people coming in realise and this is really important, that we now know
sufficient about the physics and chemistry materials that we can design materials for
specific purposes. And of course there’s a lot we don’t know, but we can now really
design things for specific purposes, whereas in the past you couldn’t do that, in the
past you took what you’re being given more or less, you know, you took iron from the
earth and you didn’t really design things for specific purposes, it was mainly trial and
error. And so – and that’s what really has transformed material science. So the
material I’m working on now is something called gallium nitride, you won’t find in
nature at all, it’s something which is manmade and it’s something which we designed
for particular purposes and we think in advance what its properties should be. So
thinking in this fundamental way has really transformed the subject.

Sort of thinking back to the 1960s when you’re starting to think of this, is it a radical
idea at the time or a natural progression or the idea of designing materials?
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Yes, it is a fairly radical idea at the time, so much so that the person who was head of
materials at Oxford before Peter Hirsch came, someone called Hume-Rothery, he
wrote a book which is a discussion between younger metallurgist and older
metallurgist and [laughs] because it was such an issue. And the young metallurgist is
saying, you know, we need to design these materials, and the older metallurgist is
saying we’ve always done trial and error, why should we change, you know, and it’s
this sort of discussion. And it was a very active sort of discussion which in a sense
paralleled what happened in biology with DNA because I think when the structure of
DNA was known and this replication of DNA people could see how genes worked.
And before that, you know, this understand – this understanding wasn’t there and it’s
a similar thing now with material science that we now understand why materials
conduct electricity well or emit light and if we want a material which emits red light
we can design one in principle, or emits blue light we can design one. And it’s a
major breakthrough.

[03:20]

Can you give me an idea of – I guess you’ve talked about working on x-ray
microscopy as opposed to – sorry, electro-microscopy, as opposed to a variety of
different materials.

Right.

Can you give me some idea of – I guess what the narrative of the work is from the
‘60s onwards at Oxford.

Right, so – so at Oxford I started just by interpreting electron micrographs and also
doing some basic theory. So when electrons go through a solid then they lose energy
by various mechanisms, and I’d calculate what this was and I’d calculate how
electrons were absorbed in materials. And one of my most cited papers I think,
perhaps a second or third most cited paper is an early paper I published, oh probably
in ’67 something like that, or ’68 on electron absorption and that’s just been widely
used and widely quoted by many people. So that probably happened for about five
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years, it was mainly the theory of electron diffraction. And then I started applying to
specific materials more and more, and so I applied it to, as I might have mentioned,
gallium arsenide which was a leading semi conductor and is a silicon and at that stage
I started interacting with industry a bit. So I would get samples from industry to test
out my theories but then industry would approach me with samples and they would
say, you know, ‘This transistor we’ve built doesn’t work and we don’t know why it
doesn’t work, can you tell us?’ and so we’d prepare electron microscope specimen
and look at the structure and we’d say, ‘Okay, when you grew this specimen,
something must have been wrong with the growth equipment because it’s not what
you thought, the structure isn’t what you thought it was,’ and so we got this sort of
interaction gong. And so I gradually turned into doing more useful – more directly
useful work, if I can work it with raw materials and working with industry. And so I
had, you know, a number of industries who would sponsor what I was doing. Not just
in semi conductors, but also new battery materials was another area I worked in. And
so we had industry sponsored projects on new batteries, in fact these batteries were
meant for electric trains and I worked with, you know, British Rail or whatever it was
called at the time on this.

[06:00]

Could you talk me through perhaps just one or two representative examples of this
sort of interaction with industry?

Yes, so – so the new battery which we’re working on with British Rail was something
called a sodium sulphur cell, and you had molten sodium on one side of an electrolyte,
a solid, and molten sulphur on the other side and basically sodium ions, so these are
like sodium atoms would move through this solid which would cause electrolyte and
meet the sulphur and then react with it and then electricity would be generated. But
the problem British Rail was having was that this was operated, you had to operate
this when these sodium and sulphur were molten at a temperature I think of something
like 400 degrees centigrade and the thing kept catching fire. So you had batteries
[laughs] caught fire and they didn’t know why it was catching fire and basically it was
catching fire because this electrolyte – this electrode which was sort of called sodium
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beta alumina, this was cracking and it was letting too much material through and
generated too much heat and caught fire. And so they called me in and sponsored,
you know, two research students and the project was to look at why this material
degraded and cracked. And so we looked at the atomic structure electron microscope
of material before it was used and material after it was used and this project was
interesting because it helped to kill the sodium sulphur battery because what we
found, we expected to see, you know, when we looked at material after it had been
used, even if it hadn’t cracked it would be much worse than material before it had
been used. What we found was that the starting material was so variable some of the
starting material looked as if it had been used even though it hadn’t been used, and so
there’s a quality issue in the starting material. And they couldn’t get that quality
control at British Rail and that was a key reason why it killed this project. I mean I
think the other thing is to have a battery which may catch fire in a train is not what
you want, you know [laughs]. But British Rail had invested a lot of money at this
stage, they had had a big research station at – centre at Derby which no longer exists
which is sad, invested a lot of money in this. And but this was an outcome where we
said, you know, we don’t think this battery is viable and so that project was stopped
shortly afterwards, but that’s, in a sense it’s a positive answer, I mean it’s a negative
answer but, you know, it actually is an answer so that’s one part of research.

[08:43]

Another project was on semi conductors with in fact Plessey which was then a big
company and we showed them why their growth was going wrong, so they would –
designed what they wanted, and they thought they knew what they were growing but
they had problems with the growth equipment and we showed them what those
problems must be with the growth equipment. There was another project, this was a
later on, a project with Rolls Royce where GE in America had invested – invested
huge amounts of money in a particular metallic alloy and Rolls Royce was wondering
to invest huge amounts of money or not. And I started this project thinking yes they
should, and we’re going to give you evidence for it. But then we found this alloy
would never work and so we said, you know, ‘Don’t start.’ And it was quite a brave
bit of advice for us to give but GE cancelled their project maybe a year later and
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they’d invested billions in it, literally billions so you know, so the links with the
university research and what we do can be very useful.

Can we talk a little bit about I guess the theory of electron diffraction that you
mentioned you were actually developing, ‘cause this is something that arose out of
your PhD, but how does it actually develop over this period?

So I guess the basic equations remain the same, but we apply them to more and more
complicated systems. So to start with you’d just apply these just to simple
dislocations but they’re quite complex dislocations as well, and so applying to more
complex systems and to more complex materials. But then the theories themselves
evolve and become more complex, so I guess it’s – I’m trying to think of an analogy,
it’s like if you’re … you know, if you’re designing an Olympic bike or something,
you start with a basic bike and over the years that bike evolves and develops and
becomes more complex, it’s the same with a theory. I mean I’ve actually brought my
PhD thesis here and –

That’s a mighty looking tome.

Mighty looking tome but, you know, all the – I mean open it at random probably
won’t find an equation. But I mean [looking through thesis], let’s try and find some
equations, maybe earlier on. But there’s … I mean these – these sorts of equations
which are all written in by – they’re mainly written in by hand because the typist
couldn’t do, you know, mathematical symbols. But there’s, you know, the maths is
quite – well you can see quite complex sophisticated mathematics and these things are
called matrices. And the original computers I used could only solve what are called
small matrices, and so you get approximate answers. And to do the thing properly
you need bigger and bigger computers, and so I was using the biggest computers I
would find. So when I was in Cambridge I was using, you know, EDSAC2 here, then
used something called Atlas which was at the Rutherford Appleton Lab. So when I
was at Oxford I used to travel – the Oxford computer was not big enough, Oxford had
a computer, not big enough, went to Atlas and so what I was doing was just evolving
all the time into – and, you know, these were large calculations to do.
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[12:10]

What’s it like actually using Atlas?

Oh that was interesting, I mean that was more remote, so basically you would go
there, you would give them your computer program to run, you’d give them the data
to run, they would run it for you and you’d wait for the data to come out and you look
at the data and you say, ‘Ah, the program didn’t work,’ and [laughs] you’d try and
find out why. Or the data you’d put in clearly wasn’t right data, or it was the right
data but I would, yeah, I would travel to Rutherford Appleton Lab and I’d spend, you
know, days, complete days there. And you’d have to queue for time, you know,
you’d get a time allocated to you and you’d have to apply for time because they’re
expensive computers, get time allocated, go and use it, wait there, get the results, look
at the results, decide what to do next, it’s like doing an experiment, it’s like doing it
experiment but except you do it on a computer.

And what do you have to program it in, language wise?

I was using either FORTRAN or ELGOL at that time.

Yes.

I started using paper tape and then moved onto punch cards [both laugh].

I mean what difference does having the power of Atlas available make to your
research?

Well it’s good because you can do better calculations than people who don’t have that
power available and so this again gave me a cutting edge over some other labs in the
world. But of course the main scientific countries like America and Russia and
Germany, they would all have big computers and so basically if I turned a question
around the other way, if you didn’t have access to that computer you’d lose out
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scientifically and you wouldn’t be able to do competitive work, research with the rest
of the world.

[13:55]

Have the other facilities you’re using actually moved on in this time, electron
microscopes for instance?

Yes, they moved on enormously which is remarkable, they keep on moving on and
what’s happened recently is that things called aberration correctors have been fitted
which enable you to see single atoms in most materials. So I’ve just – by analogy
what these are, if you have – buy a camera and take photographs lenses have
imperfections which are called aberrations, but you can add other lenses to the
existing lenses to make a sort of complex, and these will correct the aberrations. So
basically if a lens has a particular defect you actually can create another lens with a
negative defect and they cancel each other out when the light rays go through. So
camera lenses are very good and you get, you know, very good very sharp images.
With electron microscopes until recently you could not do this, and in fact a German
scientist in something like 1940, or 1934 actually I think earlier, produced a theory
which said you could never do it and people had believed that theory for a long time
and it turns out that theory is not right [laughs]. And so you can now make corrective
electron lenses and we can see single atoms in materials. And you get these beautiful
pictures of atomic arrangements which I can show you later. And so that’s been a
step change for electron microscopy. But the electron microscopes are now very
expensive so they’re at least a million pounds these electron microscopes, so that’s a
lot of money, and we have one in the department here.

[inaud] electron microscope, time and access to enough time on the electron
microscopes something that’s ever an issue in the 1960s at Oxford?

It’s more of an issue here now than it was there I think, because electron microscopes
were cheaper, if they went wrong you could fix them relatively cheaply. It was like
having an old car, you know, open up the bonnet and replace something, you did it
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yourself. And we worked, you know, through the night. And there’s a reason for
working through the night then and that was the electron microscopes as now were
very sensitive, even more sensitive then to people walking down the corridor so if you
walked down the corridor the vibrations through your feet they’d shake the specimen
and so you’d lose the resolution in the image. Or if – you wouldn’t sing when you’re
using the microscope because the vibrations from your voice would just, you know,
ruin the image [laughs] and so – you know, so people would work at night a lot and
you’d have enough time that you wanted really. Whereas now the microscope is
much more expensive and you have to pay for time so on our big new electron
microscope I have to pay ninety pounds an hour for time. And you might want to do
difficult experiments eight hours in a day and that’s almost 1,000 pounds, so it’s very
expensive. So that’s a constraint unfortunately.

[17:08]

We’re interested in you talking about the choice of materials you’re made to work on,
how some of them are basically to do with industry asking you to do things but you
mentioned other materials in passing, silicon gallium arsenide, why did you decide to
work on those ones in particular at this point in the ‘60s?

Because they were important materials, so silicon was the material that silicon chips
are made of, they’re the key materials in computers, and it was the most important
new material. And so I wanted to work in important areas, so not in a backwater, so if
you worked on silicon you work in a key material. So it’s very topical, the flipside of
that is it’s very competitive, so many people in the world are working on silicon and
so if you’re going to publish something new you’ve got to get there first and it’s got
to be good, so – but that’s, you know, what my group did. And that’s how you can
make your reputation by working and getting there first on something which is
topical. If you get there first on something – a material no one’s interested in then no
one knows about it so, you know, I tried to choose important projects and important
materials.

It’s a very strategic sort of choosing?
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Yes, yeah, well that’s true. And the other thing is grant proposals, so if you have a
grant proposal on silicon for problems which need to be solved the chance of getting
funding is much greater than if it’s for some, you know, random material.

[18:45]

Who else was actually working in the research group you mentioned?

… in Oxford?

Yeah.

Yes, so … people who were working, you know, close to me in – in the same room or
neighbouring rooms were David Cockayne I mentioned, there was someone called Ian
Ray who went to work for EURATOMs, he went into Europe. David Joy who went
to America, Bell Labs first, now that’s Oak Ridge National Laboratories. David Grub
who also went to America to Cornell University. Max Wilson who stayed in the UK
and went into industry, so these were some of the key people. John Jakubovics who
stayed in university and had the university job and stayed at Oxford and then sadly
died. Mike Gorringe who had a university job in Oxford and then went to Surrey and
became dean of engineering in surrey. So – but just about everyone I worked with
had – went off and had a good job somewhere in the world, you know, they – they
were very successful and so that’s a great tribute to Peter Hirsch I think that, you
know, just about all of his group went off and did something interesting and
important.

[20:00]

You mentioned your responsibility for research students yourself at this point as well.

Yes, right.
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How did you take to supervising PhDs?

Just really treated them as colleagues and I learnt a lot from them and hopefully they
learnt something from me but, you know, we’d have a – the key thing is to set the
project, you know, and I guess I interacted them with a bit more than some
supervisors interact but, you know, I was young and it was my first students, I had
time and so on and wasn’t in on lots of committees and so I had time to interact with
them, well that was good.

Did you have any extra duties as well such as teaching for instance?

Yes, so I gradually – I think when I was a post-doc I wasn’t doing lecturing, but I was
doing teaching for colleges. And in fact when I went to Oxford I was appointed a
junior research fellow at Jesus College Oxford and originally that was one of the
colleges which did not take metallurgy or material science students and after I’d been
a junior research fellow I became a senior research fellow and then they decided they
would take one or two students a year and I was reasonable for admitting those so
that’s – that’s what I did. So that was one way that, you know, Peter Hirsch got
numbers of students up by getting people into colleges as fellows which was good.
And shall I tell you an amusing story, my first day at Jesus College Oxford as a
[laughs]. Okay, it shows you something about the college philosophy there, so I was
told lunch was at 12:45, so I went right on the dot of 12:45, and I was the first person
for lunch and they got my lunch, sat down at a table and then opposite me sat the
principle of the college who was a very distinguished economic historian called John
Habakkuk and he said to me, ‘What have you been doing this morning?’ so I said,
‘I’ve been doing some research,’ I said to him, ‘What have you been doing this
morning?’ he said, ‘I’ve been choosing taps for new student rooms in a new building
we’ve got,’ so I then said to him, ‘I’m very sorry that a distinguished economic
historian like you has had to chair this committee choosing taps.’ Which was
probably not the right thing to say. Anyway he then looked at me [laughs] and he
said, ‘Let’s assume your research is very successful that you’ve done this morning,
and you publish a paper on it, how many people will read that paper in fifty years
time?’ and I said, ‘Oh no one at all because it will have been superseded,’ and he said,
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‘In fifty years time those taps will still be there,’ and he didn’t smile and I still don’t
know if he was serious or joking because, you know, he clearly has a point but on the
other hand it is rather stupid that someone of that ability chooses taps [laughs], with
that intellectual ability and maybe a plumber should choose the taps, you know, so
[both laugh]. So that was my introduction to Jesus College anyway but it was a very
friendly college and I enjoyed being there.

Did you have to acquire any other university college based duties, committees, that
sort of thing?

Yes, so I gradually did, yes. And I became a safety officer at one stage and a
departmental safety officer, which is a pretty rubbish job and [laughs].

Why was it a rotten job?

Oh because of … health and safety at work, which is important, it’s quite difficult in a
– in a laboratory environment where you’re trying new things out. So you know, if
you’re in an industrial laboratory then you can easily have a – you’re doing the same
thing repeatedly and you can have an x-ray set which is perfectly secure, and you can,
you know, those same specimens in remotely or something. If you’re in a university
you’ve got different specimens of different shapes and sizes, and you want to, you
know, load things in quickly. So it can be difficult in a – in a university environment.
But – and also university people tend to be free spirits and so – and talk about safely,
it’s not so easy. So we had a very nice incident where we had an unexpected visit and
an unplanned visit by the local health and safety executive person who called into my
office and said, ‘Show me around the departments, you’re the safety officer,’ so I
showed her around and unfortunately as she was walking around someone had left a
Winchester sized bottle of sulphuric acid on the floor in the corridor which she kicked
over and of course she didn’t see it, and she was – hit the roof and she said, ‘Take me
to your head of department!’ So we went to see Professor Hirsch and we explained
what had happened and I was very apologetic and she said, ‘I have to leave now but
I’ll see you at nine o’clock in the morning,’ so she disappears and I then talk with
Peter Hirsch and we decide we’ll get the best chocolate biscuits we can get and, you

131

Colin Humphreys Page 132
C1379/88
Track 5

know, when she comes at nine o’clock in the morning we’ll offer this coffee and
chocolate biscuits to settle her down. So she arrives nine o’clock in the morning and
Peter Hirsch says, ‘Would you like one of these biscuits?’ and she looks at both of us
and she said, ‘You eat biscuits at this time in the morning if you wish, I am not eating
biscuits,’ and then she sort of proceeds to be rather fierce, well anyway [laughs]. So
these are the sort of things which happen when you’re a safety officer which you have
to sort of sort out.

[25:45]

Thinking about sort of – I guess like outside work as well, you mentioned that your
children arrived in this period as well?

Yes, so one child was born when – shortly before we went to Pittsburgh for US Steel
and I went there in 1969 or ’70. And when I went next to America in ’79 we had two
children then who both were school age, one just starting school and the other one,
you know, a bit older and so they both went to school in Arizona, so I went to Arizona
State University for three months and Bell Labs for another three months in … in …
yeah, gosh what year did I say, I forget.

’79 or ’77?

Yeah, no I think it was ’79 I think, yes yes.

For some reason I’ve written down ’77 [laughs].

Okay, but we can, we can change, yes, so I had two daughters, who are now both
scientists which is good. So I didn’t push them in that direction, they sort of naturally
followed I think or naturally did this, yes.

Hmm. What sort of father do you think you were?
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Right, so I – I tried to get them interested in science and I must say I was largely
unsuccessful so I bought them train sets which I would like to play with myself a well
because as a child I never had train sets because, you know, they were quite expensive
I think and so on. So I bought them train sets and they were not interested, so they
wanted dolls. So I rapidly learnt it seems inbuilt with most daughters they want dolls,
so I travel a lot and I made this a feature. So when I went abroad they wanted
presents when I came back and I’d buy them a doll from every country I went to so
they had this huge collection of overseas dolls, you know, Japanese dolls, Chinese
dolls, Indonesian d – well you know, these sorts of dolls. So yeah I mean I invented
bedtime stories which I would tell them so these were very – highly imaginative
bedtime stories, interactive with them as much as possible. But I was, you know, I
was away a lot because I was travelling to international conferences a lot so I was
asked to go all over the world. But when I was at home I tried to interact with them as
much as possible. They both went to the primary schools, you know I was head of
governors of. One of them took an entrance exam to the local public school called St
Helens and well it’s clear that she couldn’t go unless she got a scholarship but she did
rather well so she got a scholarship so she went. What I hadn’t thought through was
having done that for one daughter you then had to do it for the other daughter so that
was also a minor scholarship but we were pretty hard up while that was happening
when, you know, two daughters were at an independent school in Abingdon, yes.

What do your children think about what you did?

At work?

How much were they aware of what you did at work for that matter?

I – they knew I was at the university, I don’t think they knew much about what I did
in my sort of daily job. So – and I – yeah so we didn’t talk about it over the breakfast
table, it’s not the sort of thing you do so – so – but I think they got an interest in
science and they’d talk to me about, you know, the sort of science they learnt at
school so that probably, yeah, that probably helped them.
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Buying them train sets, it almost sounds like you wanted them to be scientists, is that –

Yeah, well you see okay so what I’d – what I’d read, you read it in newspapers now,
you read that girls don’t do science because parents buy them dolls, I mean I’ve read
this repeatedly and so I thought I won’t buy them dolls and I’ll give them a chance to
be scientists, I really wasn’t pushing them, I wanted to give them a chance to be
scientists and give them the option. But actually they hated the train sets, you know,
they threw them away, they just wanted dolls [laughs]. So my view is that there’s
some inborn genetic thing, it’s motherhood isn’t it I guess, you know, I don’t know
what it is and they liked playing, you know, they liked these dolls and they liked these
babies that could, you know, cried and they were just coming in these sorts of things,
you know. So I think there is an inbuilt, with our daughters anyway, an inbuilt
preference toward dolls and so on but that’s probably biologically inclined.

Why do you think your children did become scientists in the end?

One daughter did because of astronomy, so I … recruited a computing assistant to do
a lot of the computing and he happened to be an astronomer who’d been seven years
doing his thesis in Oxford and run out of money and he was a very gifted astronomer
but he was gifted at computing and so he said to me one day, ‘Ooh,’ he said, ‘would
your daughters like to see this optical telescope,’ he said, ‘you know, I can show them
it.’ And so they went along and one of them was totally fascinated and really turned
on by astronomy so that was the main reason with her. I think they were both like me,
they were both good at science at school and so that’s why they decided to continue
with it.

What did your wife work as?

She was a scientist, so because I met her at Imperial College so she did chemistry at
Imperial College and she was a schoolteacher so she taught at school and then when
we had the children she stopped teaching and then when we went to … Liverpool
after Oxford she started teaching again because we became very hard up, so we
bought a house, the maximum we could afford and then there was a period when
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interest rates went to something like twenty-five per cent or something, inflation was
huge and so we’d just bought this house and the maximum we could afford and the
mortgage just shot up, it was terrible. And so she went out and did supply teaching in
secondary schools in Birkenhead and so on which was quite tough.

How much did you talk to her about what you did at work?

I don’t discuss it very much, so … she knows broadly what I do, but I mean the
mathematics would not be her cup of tea particularly [laughs] and she knows more
about the meetings I go to but I tend not to discuss those at home particularly, so I try
to when I go home, I do take work home with me but I don’t talk about it at home in
particular, I talk about other things.

Shall we –

Shall we go now, yes, I’ve got a -

[End of Track 5]
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I guess we’ve talked quite a bit about your responsibilities within the university but
did you have any I guess broader responsibilities within the wider scientific
community or committees of organisations, that sort of thing?

Right, yes, right. So yes I did in – in Oxford and then particularly when I moved to
Liverpool afterwards. But in Oxford I was already a member of something called the
Commission on Electron Diffraction of the International Union of Crystallography
and this International Union of Crystallography is an international organisation which
holds meetings, each meeting may have, you know, three or 4,000 people there. And
I – it has a number of separate commissions and the one on electron diffraction is
meant to set the scene for electron diffraction and microscopy throughout the world so
I was a committee member, then I think 1984 I became chairman of this – of this
commission.

What sort of – what sort of decisions does a committee like that make?

Right, so it – it’s really – it sees itself in a sense as responsible for the whole area, so
let’s say any cheating’s going on in this area for example [laughs], as happens as you
know in science as I say, then the commission will really get involved and sort that
out. It decides on the symposia, so this International Union of Crystallography holds
a major international meeting every four years, then there are regional meetings, like a
European meeting every two years and this commission will decide what electron and
microscopy symposia will be held at these meetings, and it will also invite someone to
chair these symposia and then those people organise the symposia. So it – it tries to
be a sort of – with a lightish touch but a sort of organiser in the world of electron
diffraction and microscopy.

How often are the – the meetings?

So the commission probably meets once a year, and then a lot of the work is done by
email. There’s in – what are called international tables of crystallography which are
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published and updated something like every five years and it was a major input into
those. But it’s basically sort of just an umbrella body for the whole of electron
diffraction and microscopy.

You mentioned that it – it uses email now, how did it function before [both talking at
once] –

Well that’s a good question, that’s right, so it was letter there, you’re absolutely right,
yes, yes.

Hmm. Who else is actually on the – on the committee, or was on the committee?

There tends to be – it tends to be geographical so it tends to be a representative from
the leading countries in that field. So we had something like fifteen people in our
commission … so –

Are these people you meet in other places later on?

And yeah you’d meet them at these international union meetings but you’d also meet
them at separate electron microscopy meetings as well. But they’d be, you now, from
Russia and Belgium and Czechoslovakia because that had quite a good history in
building electron microscopes as well as America and China.

And were there any hot topics in your time as chair?

Right, so no scandals I think which was good [laughs]. I think the main issue was that
– what’s called crystallography – this is a science of crystals and determining crystal
structure, until my time as chairman they had been very much determined by x-ray
diffraction and electron diffraction was coming in strongly as a competing technique
which could look at much smaller regions of material. And this is important because
some proteins for example you could only crystallise as very small crystals, you can’t
grow them big and so x-rays can’t solve the structure. With electron diffraction we
could solve the structure and so most of my work as chair was in actually selling this

137

Colin Humphreys Page 138
C1379/88
Track 6

technique to the x-ray diffraction people and convincing them it was important.
Because otherwise there were separate symposia at these international meetings and,
you know, the – there wasn’t much mixing so I encouraged mixing and so we got
mixing happening [both laugh].

[04:23]

Are there any other – I guess committees you get involved in in this sort of 1960s to
1980s chunk of your career?

Right, it mainly happened when I was in Liverpool. So when I went to Liverpool
after Oxford I went there as head of department, and I then as head of department took
the decision, I think as Peter Hirsch had done a long time before [laughs] in Oxford,
to actually get more involved in national committees if that was possible. And so I
did that and so I also realised that materials funding was in a bad state, so what
happened in the research council, which was then the SERC, was that materials was
partly funded by physics and partly funded by engineering, and when the funding got
tight these committees just funded their mainstream area and materials got chopped.
So SERC realised that and they set up a committee that I chaired to see what could be
done and we recommended a materials committee should be formed, a separate
materials committee and our recommendation was so well received that the chairman
of SERC at the time, was a man called Bill Mitchell, he said, ‘We’ll call it a materials
commission,’ he said, ‘to make it sound even more important,’ [laughs] so – so this
was set up. And … and I think I started chairing that – started being involved when I
was at Oxford.

[05:52]

But then I was then – I hadn’t intended this but I was then invited to be the first
chairman of this materials commission so – and that was when I was at Liverpool.
And I well remember I used to get up at five o’clock in the morning to travel to
London for meetings and get there in time.

138

Colin Humphreys Page 139
C1379/88
Track 6

What sort of things does the materials commission discuss?

Well the first thing was to increase the funding, and so our funding came from the
science board and the engineering board of the SERC and I was on both, I was in fact
the only – only scientist in the country on both of them because we got our funding
from both. And the first thing was to make a case to both of them for increased
funding which I did, so I was chairman of this materials commission for four years
and our funding increased four times over this four years, just a huge increase in
funding so it was very successful and it worked very well and I also sat on the council
of the SERC.

What did you say to convince them?

Very good question, so I was – I became very well known for giving short talks with
practical demonstrations, so I would just produce artificial hips for example and say if
we had more funding in artificial hips then we can make them last longer and this will
save the health service money, benefit patients. I took along a ceramic turbine blade
and threw it on the ground to show it didn’t shatter and it bounced just past the
chairman’s ear so that as memorable [laughs]. So yeah, so I’d give these short
presentations and we actually got into a really good situation whereby I got the
science board to give more funding and then I went to the engineering board and said,
you know, can you at least match what’s given by the science board and they actually
bid against each other which was unusual so that was [laughs] very good, because
previously it had been, you know, going lower and lower. So that worked very well.

How much of your time does that job take up?

That took up quite a lot because it wasn’t – it wasn’t just the meetings. I mean I was
chairman of this commission so I had to read all the papers in detail, I had to initiate a
lot of the papers, initiate a lot of – a lot of the strategy. And it was successful, in fact
when Bill Mitchell who was the chairman of – of SERC, when he went to the
government to get more money I was the person he took with him and I made this
presentation to – gosh which gov – well there were two government ministers because
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it happened more than once. So Ken Clarke was one, I made a presentation to, and
the other person was, oh gosh, he was a Conservative minister who was known as a
fairly oily sort of minister but he was actually quite able. His name will come to me
but – but Ken Clarke was one of them.

Was there a demonstration at this as well?

There was a demonstration, yeah, so we – we chose it carefully, so the artificial hip
was a demonstration I think for both because that just goes well because politicians
know people with artificial hips and we knew that Ken Clarke was a fairly sort of
lively, you know, laidback character. So I talked about something called shake
memory metal there which you probably haven’t heard of, okay, so it’s remarkable,
you can give metals a memory it appears. So you can bend them into a certain shape,
then you can deform them and just heat them up and they go back to their original
shape. And the demonstration we did for Ken Clarke which I’m sure he remembered
was shape memory bras, so [laughs] – and so – so the Japanese were just leading the
world in this. And so underwire bras, and the problem apparently is that you’re
supposed to hand wash them because if you put them in the washing machine the wire
can bend, so the shape memory bras it doesn’t matter, you put them in the washing
machine, the wire can bend and then at body temperature they sort of snap back into
place. So we did this with Ken Clarke and gave him a demonstration and I think he
remembered that and we got more money for – more money for materials and so that
was good [both laugh].

What was the impact overall of this new materials commission on materials research
in Britain do you think?

It had a big impact because we – we decided I think quite rightly that we’d – we’d
spend our money broadly, so if you look at the physics committee the money nearly
all goes to physics departments, the chemistry committee their money goes to
chemistry department, we decided we’d do maybe a third of our money to materials
departments but then we’d give some to physics, some to chemistry, some to chemical
engineering, some to other sciences, we put some into archaeology in fact so we were
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quite broad. Which was good because we then got support from these university
departments and they said give them more money, you know, so [laughs] – so the
philosophy worked well.

[10:57]

Interested in the fact that, you know, now you’re talking in terms of being a material
scientist and I guess when you started off you were a physicist.

Yes, right.

Is there a point at which you change from being one to the other or?

So right, so a lot of research I do now can be done in the physics department or even
in a chemistry department. I think one – one main difference is that it’s useful, so
what I try and do now is useful. And materials as a subject it sort of has one foot in
the pure sciences of physics and chemistry and one foot in engineering, it’s like a
bridge between the two, so I think I do physics that’s useful physics, and it’s with
solid materials, so it’s material science.

[11:41]

Did you have any other, I guess interests connected with science but not connected
with your own direct materials research?

Right, so –

While you were at Oxford and –

Oxford, yeah, so I gave a lot of schools talks while I was in Oxford. And maybe
slightly more broadly and then when I went to Liverpool that broadened out much
more, so shall I talk about this now, yeah. So the Institute of Physics asked me to be a
professor in the public understanding of physics, which was interesting as a material
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scientist and so I did this for two years which involved speaking in schools, but also
speaking at schoolteacher conferences, so something called the Association of Science
Education which is a big conference and I spoke at their annual meeting in England
and Scotland and Ireland and Wales and I gave on average two schools talks a week
for two years. So I gave 200 schools talks which is a huge amount of work in fact,
which I combined with other things. So as my wife reminded me at breakfast this
morning, you know, when I was in Liverpool she hardly saw me at all so [both laugh]
–

And how did your wife feel about that?

Well I – I think, yeah, I mean we – it’s just a very busy time because I was head of
department there, travelling to London for meetings, giving these talks so I was really
really very busy, yeah.

What was the main thrust of your talk to schoolteachers?

So I spoke to schoolteachers and to school pupils, I usually had three or four topics in
a talk, shape memory metals would be one of them, because they are remarkable. The
simplest demonstration, or the most effective you can do is to have a spring and you
know if you stretch a spring it goes back to its spring shape, but if you stretch a spring
too far then it stays deformed and you can take a shape memory metal spring, stretch
it too far it stays deformed, if you then gently heat it it just goes back to its original
spring shape. So it’s quite remarkable. And so that was a really good demonstration
in schools at any age and it’s used for – and I would show some applications, so you
can now get spectacle frames which are made from shape memory metal so if you sit
on them they spring back into shape afterwards [laughs], so – and so you can get
those. There are artificial tooth implants where instead of screwing, you know,
instead of a screw thread in the jawbone, screwing implant in, you actually just do a
hole in a jawbone, insert these things in, you keep in a refrigerator beforehand, insert
them in at body temperature, metal just splays out at the end and embeds itself into
your jawbone. But what is used now with shape memory metal particularly is these
orthodontic wires and a lot of those are shape memory metal so you actually program
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the metal as it were to be the shape you want it to be at the end, then you stretch it
over the teeth and it just gently exerts this force over the teeth to get to its desired
shape which was already programmed into it so it’s really clever, hmm.

[15:15]

How does it work briefly [laughs].

Right, so it’s a very good question. It’s not so easy to explain, but it’s only certain
types of material that can do this. And I’ll give an analogy first of all, if you think of
soldiers marching in unison and they’re on parade say, then if they are marching along
in a certain direction and then they go around a corner they will change their shape
when they go around the corner, then they march in some other direction and then
they can come to their original direction. And they’re changing their shape all the
time, and what’s happening is the nearest neighbour of a particular soldier is changing
and that soldier has to remember where that nearest neighbour is, you know, then they
can get back to their original shape and so on. Right, with shape memory materials
it’s a bit like that but the materials have to have two different crystalline forms at
different temperatures, so it has to be a high temperature form and a low temperature
form and when the material changes from one structure to another it has to do so in a
certain way. And the best illustration is garden trellis, so if you can imagine a piece
of garden trellis which has got, you know, a certain diamond shape say and then you
just deform it and it may go to a square shape. So that square shape is the lowest
energy configuration of the atoms, lowest energy arrangement of the atoms at a low
temperature, the other shape is the lowest energy at a high temperature. So when you
go from low temperature to high temperature it goes back to its original shape and
basically the atoms are effectively remembering who their nearest neighbour should
be, so I used to take – I’ve probably got. I’ve got a piece of trellis there, it’s a long
time since I talked about this but I would take that – you see that white [both talking
at once] –

The white thing that looks like a picket fence?
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Thing there, looks like a – yeah, that’s right, yes, hmm. So – so that always went
down well. And that also – that got quite a lot of publicity at the time, so
Cosmopolitan magazine even did a feature and it called this quite cleverly shape
memory metals because it had them as underwire bras [both laugh]. And yeah no it
got into the – it got into the – well it would get into The S – you know, I’m not sure if
it was The Sun then but it got into The Sun equivalent then and The Mirror and so on
as well, so I’d talk about that.

[17:38]

I’d talk about turbine blades because these are the hottest part of a jet engine and the
gas around them is actually hotter than the melting temperature of the material and
that’s because there are cooler channels in the turbine blades and also there’s a
coating called a thermal barrier coating and I’d just talk about their properties and
how it’s important to have higher and higher temperature materials because there’s
less emissions then and the fuel consumption’s better as well. So the efficiency of a
jet engine goes as a temperate it operates at, so higher temperatures it’s more efficient.
And I would talk about artificial hips as well, that’s a third thing I used to talk about a
lot. And – and also artificial arteries, so if you have a really badly clogged artery, you
know, people try and use a stent, that can also be shape memory so you insert the stent
in cold saline solution and it’s all sort of really small to the place you want and then
you just let the blood run it and it just opens up to its pre programmed shape. So
stents can be shape memory. But if the – if the artery or vein is too badly clogged or
damaged then you have to have an artificial one and doctors try and take a vein from
somewhere else in your body but in many people they’re all bad, the ones you want to
use are all bad so you use these artificial arteries which are polymeric. But they
mustn’t kink and they’ve got to be able to breathe as it were and so it’s very special
polymer and so these are saving lives. So I’d talk about those. Yeah, what – there
was a fourth topic which I not forget, there’s a whole range of topics I could talk
about.

What were you hoping to achieve?
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Just to get people interested in science. So when I was at Liverpool I was also trying
to recruit people from the Liverpool department but they usually went somewhere else
like Oxford or Cambridge or Manchester [laughs]. But no just to increase the public
awareness of science and try to get people interested. And I – I became quite well
known for this so the Australian government invited me and funded me to go to
Australia. Well it was actually – it was their equivalent of the Royal Society, it was
Australian Academy of Sciences but government venture. And they funded me to go
to Australia for seven weeks and I spent a week in each of six major cities in Australia
and they gave me a week’s holiday in the middle and so I went to Perth, Adelaide,
Melbourne, Canberra, Brisbane, Sydney, was the six. And then for a holiday I
actually went to Darwen so [laughs] that’s – so I saw most of Australia than most
Australians. But in these lectures I took twelve different lectures with me, and
nothing was on computer then, so it was overhead slides so I had these twelve packs
of different lectures which was quite a lot and quite heavy and I just spent a week in
each place and gave public lectures, they would organise it, each place organised it, I
gave lectures to schools, public lectures, some scientific lectures in universities but
that was quite a major effort. And – and that got reported on on Australian television.
The Singapore government invited me to go there and I went with two other people to
Singapore and we spent a week there and the Singapore science minister came and sat
in the lecture theatre as we lectured which was good. Yeah, so many places, I’ve
lectured in America, given public lectures so I spent a lot of time doing this and I’ve
largely stopped now, I do it a little bit but I’m just – I’m just doing too many other
things now so [both laugh] – but I got – so but I was given – Institute of Physics gave
me the, what’s called a Kelvin medal from the Institute of Physics so I got a medal for
my public understanding of science work. I got a CBE in 2003 which was for science
research and science communication and I also did other – I was president of the
physics section of the British Association for the Advancement of Science so, for two
years so that was quite a major bit of, you know, what I did.

[22:00]

I’m very interested in the, you know, why do you want to get people interested in
science.
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Right.

What was the broader, the broader aim?

So the broader aim is – well as you say to get people interested in science so you get
more people doing science at school, more people doing science at university and at
that time the number of people doing science was just declining every year, the
physics teaching situation was desperate, so the number of new physics teachers you
needed every year was about 1,000, that was to replace those retiring and those
leaving. And universities were producing 2,000 so there’s no way fifty per cent
would go into teaching. Most – when I was doing this most – okay the average state
secondary school had less than one physics graduate on its staff, right, so the physics
was mainly taught by biologists which, you know, can be fine but on average is not
very good [laughs]. So something needed to be done and so I put this – a lot of effort
in. David Sainsbury was science minister at the time, I spent time with him saying
things like, ‘You need to pay physics teachers more,’ because it seemed to me this is
what you had to do because you know if you advertise a job in teaching – well let’s
say history I know you get lots of applicants, advertise a job teaching physics you
often got no applicants and so it seemed to me you just did actually need to pay them
more. And David Sainsbury agreed with this but the Department for Education which
funded schools did not agree with it and he said he had no influence over them so
[laughs] – so the situation stayed as it was. But I – you know, I think I – I – it had
some effect I’m sure, and – and other people were doing things as well but, you know,
so I thought it was important to do.

[24:00]

The memory metal, is that one of your research interests specifically?

Yeah, I – I got not – I got interested in it a bit so I did some research on this but not a
lot, so other people are doing more research on it. But there’s – no there’s nice uses.
There’s – I think there’s a statue in Sweden of a mother holding a baby and when the
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sun goes down she cools, the whole statue cools and this baby’s, you know put into a
cot and it stays there like this all night and [laughs] then the sun rises in the morning
and she warms up and she picks the baby up out of the cot. And there’s nice little
examples of this. And there’s practical applications, it’s used for example in aircraft
refuelling in the sky where, you know, these tubes come out and one tube has to
clamp over the other and that clamp is a piece of shape memory metal and the
memory metal which goes over the top, the currents pass through it to heat it up and it
just clamps it when it warms, it just shrinks to the predetermined size, so it’s yeah,
okay.

I guess we’re coming up to five to three.

Time, right.

But I’ve one – I guess one more question for today ‘cause we’ve sort of moved on in
your career a little bit.

Yeah.

[25:20]

Could you tell me why you decide to leave Oxford and go to Liverpool?

Right, so that is a really good question, so I was invited to apply to go to Liverpool
and it came out of the blue, it wasn’t expected, I never thought of going there, so I
thought why not and I went to the interview. And I think I regarded myself as the
outsider because I was a lecturer in Cambridge, I wasn’t, you know, a senior lecturer,
I wasn’t a reader, I was a lecturer in Cambridge and so I just relaxed and gave these
outrageous answers to the interview questions [laughs] and went back to the hotel I
stayed in overnight in Liverpool and the phone rang and there’s a registrar and he
said, ‘Can you come and meet me in the bar of this hotel?’ and I did and there was a
gin and tonic there and he said, ‘You’ve got the job,’ so [laughs] – but then I found it
a really difficult decision. Because I had a thriving research activity at Oxford and the
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Liverpool department was a small department, it was good on research but it only
took in 1,100 undergraduates a year so it was almost not viable. Erm, and I just
couldn’t make up my mind and I’ll tell this awful story against myself. So I was in a
dinner at Jesus College where I was in Oxford and I had a guest for dinner and I just
mentioned to him that I was, you know, deciding whether to go to Liverpool or not
and he said, ‘You’re crazy,’ and I said, ‘Why?’ he said, ‘Well look,’ he said, ‘you’ve
got this wonderful dinner and it’s free’ because of, you know, the teaching and I was a
fellow there,’ and he said, ‘you’ll go to Liverpool, you’ll just give all this up,’ he said,
you’re crazy.’ And I thought, he’s right. So I had a letter which I was going to post
saying I accept the job and I just tore the letter up. And then – and then I went home
and tore the letter up before I went to bed and then in the morning I thought you’ve
just made a career decision because of food, that’s terrible, right [both laugh], so – so
I decided to go. But it was just a huge – it was quite risky and – and, you know, very
risky to do this, yeah, but I enjoyed it enormously.

What were the – the pull and the push factors, apart from the dinners obviously
[laughs].

Okay, so – so the staying in Oxford was a comfort zone factor, but also it wasn’t just
that it had – I had brought up a good research group, the electron microscopes were
good, I’d just got good colleagues there and I could stay there very contently for the
rest of my life. Going to Liverpool was a – was a risk because I knew if I went I had
to build the department up and, you know, I didn’t know if I could do this, I didn’t
know if it would be possible. But it was a risk and I decided – I decided I was in a bit
of a rut in Oxford so I thought, you know, a change would do me good as well and
the family were quite supportive so that was good. There was a difficulty because of
the schooling situation my children were in, so I did go to Liverpool but I left them
behind for one year and I stayed in the hall of residence like a student as it were for a
year when – first year in Liverpool. But then I think – well I and the department, we
were quite successful when I was there so I put grant applicants in for new
microscopes and we got those, I told someone else to take over main responsibility for
teaching and someone else for undergraduate recruitment. I surveyed all the students
we interviewed who didn’t come and said, ‘Why didn’t you come?’ and the
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overwhelming response was, ‘It’s such a dreary department,’ and it is, I mean there
were these lovely old buildings but they’re all sort of grey and brown painted inside.
And so I went to the university and said, you know, ‘We’ve got to decorate the place,’
and they said, ‘No no, it’s due to be decorated in six years time,’ and so as a
department we put our departmental money and we painted it reds and blues inside
[laughs] but, you know, it was more – made it quite jazzy inside. And I – I was there
for five years and our undergraduate numbers went from eleven per year to twentytwo per year which still isn’t huge but it was sort of viable when it doubled its
numbers. So – and no the whole department was – was very successful.

Sounds a good point to – to stop for the day.

Yes, right.

[End of Track 6]
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There were a couple of bits I was going to pick up on from last week and one of them
was you mentioned a couple of trips to the United States in the 1970s and I was
wondering, you know, why you went … and when?

Right so [laughs], so the first visit was to United States Steel Corporation, have I told
– have I spoken about this at all before?

You’ve mentioned it.

Yes, so that was may – so maybe we have discussed that visit, I’m not sure.

We discussed it in relation to your family coming over with you.

Yes, they did, that’s right, and we looked at moon rock there, did we discuss that, I
think we did, yeah.

Yes, yes we did. I was just wondering as a sort of cognitive experience what do you
get out of visiting the United States as a British scientist?

Right, so United States has always been very vibrant in science, and indeed I’m –
we’re talking on a day when Obama’s been elected, re-elected, but the first time – the
first time he was elected he made this speech in which he said, ‘I’m going to restore
science to the heart of American politics,’ and I’m not sure if he said that again but
that’s what he said then. And so science has always been much more vibrant in
America than here, they’ve always funded it at a significantly greater level. I once did
an analysis of this and the funding of material science in America is over ten times
that of the UK, I mean there’s this huge, you know, difference of funding material
science. And so I – it was always stimulating to go there but also I was offered jobs
in America. And so when I went to United States Steel Corporation I was offered a
job there, when I went to Bell Labs later, some years later I was offered a job there so
I spent three lab – three months in Bell Labs in Murray Hill, New Jersey which was
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the best science labs in the world probably. So it was like a university only with
better funding, the laboratories were huge, I remember one corridor I believe was a
quarter of a mile long I was told, that may have been an exaggeration but you could
just about see [laughs] the other end of this corridor from one end. And it was just a
very vibrant place. And so it was a pleasure to go there and I remember going to Bell
Labs and when I was offered a job there, I mean I didn’t – I didn’t ask for a job there,
I was just taken into a room before I left and they said, you know, ‘You’re very well
to have a job,’ and they said, ‘what sort of salary are you getting in England?’ and I
told them and they laughed, and they showed me this chart of the people in Bell Labs
and their salaries, and there weren’t any names but they’re just dots on a graph. And,
you know, some of the salaries were huge but the medium salary, you know, I would
have – four times my salary I would have got if I’d gone there so, you know, these
were quite tempting offers to have [laughs]. And my wife wasn’t keen to go and
particularly she wasn’t keen to bring up children in America so this was a very –
perhaps a subtle female argument, she said, ‘Do you want your children brought up
here?’ and I thought I wouldn’t mind actually but she wasn’t keen [laughs] so – so we
never went to America.

What was the sticking point about child raising in America?

I think – I’m not sure, I mean our children went to school there and they enjoyed it but
school was interesting there so they went to a primary school in America and if they
did well in class the sweet box came out and they were offered sweets so they got
these great rewards, and they had stickers, you know, sort of well done stickers and
things and so they got lots of encouragement for doing well. I think my wife just
preferred the sort of schooling in this country to that – that in America. I mean it was
very parochial so history lessons in American schools were about American history, I
mean you never learnt about world history, you know, so it was very sort of inwards
looking. And the local papers, there was never any news about overseas, so it’s a very
– but of course it’s a much bigger country than this country but it’s still very inward
focused I think.

Why not take the huge salary and stay?
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And stay, well I was – I was tempted, I was tempted to go, but I never went in – I
guess most scientists in England don’t go into science for the money, right, so you
wouldn’t be universities for the money and so given that that’s what motivated you in
the first place then money isn’t as tempting as it might if you were an industrialist say.
But nevertheless it was very tempting.

[04:40]

How obvious was the – the difference in funding between working in Bell Labs and
working in a British university at that time, were there any sort of ways that you could
see this difference just walking around, that sort of thing?

Oh I think so, so I think they just had the equipment they wanted, so you went into
some room and people were working there with absolutely world class up to date
equipment and it wasn’t an issue and if a new electron microscope came out Bell Labs
would buy it for the people. And they didn’t have to apply for grants, it just, you
now, you just went to their bosses and said, ‘We need a new electron microscope,’ I
mean there was just a lot of money flowing around. Bell Labs itself was run by Bell
Telephone Laboratories which was very profitable, so if you made – going back in
time, telephone calls were much more expensive than they are today and so the
telephone companies in America were enormously profitable, they put their profits
into Bell Labs, Bell Labs Discoveries then, you know, generated the next generation
of phones, so everyone benefited.

[05:35]

On the subject of I guess research funding you mentioned there were one or two other
things about the SERC – SERC you’d like to talk about.

Yes.

What were those?
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Well I just – I mean it shows – what’s surprising me and continues to surprise me is
the way decisions are made, often with a lot of thought, but often without much logic
at all. And I remember my first meeting of the SERC council, so when the SERC
materials commission was set up in 1988 which I chaired, because I chaired the
materials commission I was also a member of the science board, the engineering
board and the council of SERC and the I was the only person in the SERC to be a
member of the science board, the engineering board and council.

[06:30]

And the first meeting of council I went to the decision was announced which had been
talked about at previous meetings that something called Herstmonceux Castle was
going to be sold. And so I, you know, didn’t know anything about this so I said,
[laughs], ‘I’m new here on council, please can you say why we’re selling this castle?’
and Herstmonceux Castle has an observatory there, an optical – optical telescopes
there, which are still there and they’re open to the public today. And SERC owned
this and they’d owned it for a number of years and they used it for conferences and I
think universities could book it, so if universities wanted a sort of scientific retreat
they’d go and book, you know, rooms in Herstmonceux Castle. And it’s a beautiful
place, it’s a castle with telescopes and wonderful gardens and so I said, ‘This is
terrible to sell it because once you’ve sold it you’ll never get it back so why are you
selling it?’ and then this story emerged. So SERC had been asked to save money and
so had looked around to how they could save money and they did a detailed survey
expenditure and they found that Herstmonceux Castle was costing them quite a lot of.
And they decided that the gardens which were magnificent, they had twelve gardeners
at the time and they decided to cut them to six. So they then, you know, told the staff,
‘We’re very sorry, we’ve got to save money, got to reduce our gardeners from twelve
to six,’ and then a government department, I’ve – don’t know what it was, be like
Department of Culture today, apparently phoned up SERC and said, ‘You can’t do
this, this is a national site, you have visitors there, it’s essential the gardens are well
maintained and we insist you keep the number of gardeners at twelve.’ So this was
reported back to council at a previous council meeting and council decided that
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although they owned Herstmonceux Castle it was subject to this government
interference, they couldn’t take their own decisions. And so a previous council
meeting had said, ‘We’ll sell it, we’ll get millions of pounds for it and we’ll put that
money into science,’ and so you can sort of see the logic of this decision. But it was
triggered by wanting to dismiss gardeners, so that’s a very strange reason but this is
how – this is the way. So – so I – I said, ‘Well I oppose this because, you know once
you’ve sold it you won’t get it back,’ I said, ‘you’ve lost a wonderful venue for
meetings and also people coming from overseas to have a meeting, ‘come on let’s go
the castle, it will be wonderful,’’ but I was the only person to oppose it and the
decision had just about been made anyway because this was the final meeting to
rubberstamp this decision. So it was sold, and I was, you know, overawed and I was
new on council. But then the irony was it was quite difficult to sell but they did sell it
for some millions and then what happened was the treasury came in and they took the
profit, so that money never got invested into science, so SERC lost Herstmonceux
Castle and they lost the funds as well so it was a terrible decision. But, you know,
that’s how some of these decisions get made and it’s very sad and I don’t think, that’s,
you know, in the public domain properly but it is now [both laugh], so that’s a.

[09:43]

And then the other thing which I remember about – about SERC is that we had
meetings normally in Swindon and in London, but we had one meeting of council in
CERN, and it so happened that again science budgets were under threat and whether
we continued our membership of CERN was under threat and the head of SERC who
was Bill Mitchell who I think was a very good head, he just leant over to me on the
plane going up to CERN, I was sitting next to him I think, and he said, ‘Colin,’ he
said, ‘in my jacket pocket I have two envelopes,’ I mean it’s like one of these
comedian stories, and he said, ‘in my right hand pocket there’s an envelope with a
message in which says we are withdrawing from CERN and in my left hand pocket
there’s a message which says we’re staying in CERN,’ and he said, ‘the government
should have told me their decision on this already but they haven’t,’ so he said, ‘when
we get to CERN at some stage I’ll receive a phone call and they’ll tell me which letter
to open.’ And, you know, that’s just an amazing story and he got this phone call and
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the message was we’re staying in CERN but it was that close and I think, you know,
that story hasn’t been told. But that’s [laughs] an interesting – interesting look at
how, you know, scientific res – decisions are communicated. So I thought that was
quite interesting, yes [laughs].

[11:18]

Can we talk a bit more about I guess the SERC in general, and I guess if people have
never heard of a research council they have no idea what it does, could you just
outline the basic function of it really.

Right, so the function of the SERC is to fund research, I mean it’s now called the
EPSRC so it’s then called the Science and Engineering Research Council and it’s now
called the Engineering and Physical Sciences Research Council. And the function is
to fund science and engineering research in UK universities and in certain institutes
like the Rutherford Appleton Laboratory is an SERC and now an EPSRC laboratory.
So it funds research in biology, in mathematics, in physics, in chemistry, in
engineering and material science, these sorts of subjects and earth sciences. And it’s
really important, it’s the only source of research funding more or less for UK
scientists. If you go to America and you’re a physicist there you’ve got multiple
sources of funding, so there's the National Science Foundation which is the equivalent
of the SERC, there’s also Department of Engineering, there’s DARPA which is a – a
government defence agency but it actually funds very basic research DARPA. So
American scientists are fortunate if a grant application to one funding body fails they
can go to another one. In England it tends to be the EPSRC or nothing so it’s a really
important organisation. And I think they – they basically do a very good job. So their
council members are leading scientists and also leading industrialists and they decide
the policy of the EPSRC.

How long did you serve on the SERC committee?

So I was on the council for four years, I think from 1988 to 1992 …
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How often do you actually have meetings, or did you have meetings?

Gosh, how often did we have meetings, that’s pretty hard to remember. My guess is
… I think that council probably met four times a year, that’s my guess, but then I was
also on the science board and engineering board which also I think met four times a
year and before the council meetings, and then I chaired the materials commission and
I think we must have met four times a year so I actually had a lot of meetings in
London at, you know, at the SERC headquarters and in Swindon, yes [both laugh].

At the level of the – the council, what sort of level of decisions are you actually
making, is it sort of on individual grant proposals or strategy overall or?

Right, so very good question, so the individual grants come to lower committees, so at
that time the materials commission would receive grants and the materials
commission would set up its own subcommittee so receive grants and then a grant
decision would be made there. The council made more strategic decisions, and that’s
how it should be. So for – I’ll give an example of an important strategic decision
when I was on the council. Something called interdisciplinary research centres were
set up around the country, I think we had about eight or the of these in different areas
and the council debated whether we wanted to have these or not and we decided that
we would have them if it was additional government money so we decided we
wouldn’t set these up at the expense of the normal scientific research which was
carried out often by individuals investigators putting in for grants, but if we could get
this additional funding then we would do this. And so the council authorised the
chairman to go to the government, make a case out for these inter-discipline research
centres, they were additional funding and then that got added to the baseline of the
SERC funding, so it actually benefited everyone when, you know, when they actually
stopped operating as it were. So – so those were the sorts of decisions which were
taken and decisions like whether to sell Herstmonceux Castle [laughs], you know, was
a sort of council decision. So I – and it was – I think it was – it was well run and
different chairmen had different styles, so Bill Mitchell started off with having some
huge monologue about what had been happening since the last council meeting and
we’d all sit back there and sort of listen to him and people would smile and wink at
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each other occasionally but, you know, we’d sort of listen to this quite long
monologue, I mean at least half an hour I think, maybe longer. And then the next
chairman who was – oh it’s terrible – he was a vice chancellor of Keele, Brian Fender,
he was much shorter in his monologues, you know, so he’d give you a five minute
summary instead, so styles differ. But I mean Brian Fender was excellent and Bill
Mitchell, they’re both excellent chairmen of SERC.

And more generally what were the meetings actually like?

The meetings were formal, so you sat around a large table, you know, a large oak
probably table. But you know, jokes were made as well. So I remember a particular
sort of scientific joke as it were, and … a member – a member of the – a member of
council called Jean Thomas, who’s now master or mistress of St Catherine’s College
here in Cambridge, she was arguing for greater money for EPSRC research students
because she said that the – well she’s in biochemistry, so some of her students had
come from the Wellcome Trust, she said they pay the most and then the Medical
Research Council pay the next and the EPSRC was at the bottom and unusually her
group has research – as scientists, research students funded by all three councils and
she said, you know, ‘The EPS – the SERC students feel deprived,’ and she said, ‘the
irony is that they’re the best students.’ So she said, ‘The best students I’ve got have
got the lowest money,’ and then David Wallace who became vice chancellor at
Loughborough University, he probably was then and now is master of Churchill
College in Cambridge, he then congratulated Jean Thomas for getting the best
students at the lowest possible price. So, you know, these sorts of [laughs] – these
sorts of jokes were made in council [both laugh]. But it was friendly and it was
constructive and we had very good meetings.

[17:48]

And how do you actually sort of decide on something at the end, is there a voting
process or a consultation?
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So that it’s not usually voted on, so usually it’s consensus, but sometimes it’s voted
on. But usually people, it’s a sort of meeting where people agree and scientific
arguments win the day usually and that’s what should happen.

[Laughs] Could you give me an example of a good scientific argument in this sort of
case?

Well I think the – the interdisciplinary research, you know, centres is one to say that if
we can get this as new money and add it to our baseline then that’s something that we
should do. I think before I mention, you know, presentations to Kenneth Baker and
we decided – well I made the presentations largely, I went with the chairman of
council but the council decided that I should do this and go, you know, go with the
chairman of council and make these presentations. We would look at emerging fields,
and say that this field is really important and so we shall increase funding in that area
and decrease it in some other areas. And I think this was probably not publicly
announced, so today where things are more transparent this is actually publicly
announced which is good in many ways but on the other hand you get scientists
whose field is being cut, you know, opposing what’s happening. Whereas what
would happen then was that budgets were rearranged but no one was told, and the
committees would know at a later stage, certain committees had less money to spend
and certain committees had more money to spend but the – the people out there in the
– working in universities wouldn’t actually be aware of this. But I think it worked
fine, I mean people actually took decisions for the right reasons, you know [both
laugh].

Where did you actually sit on the debate on interdisciplinary research centres?

I thought they were a good idea because I thought it was a way of getting new
government funds, and at that time – and I think always, I think always if you go to
government and we say we want more money to do what we’re doing now, you won’t
get it, and that’s the mistake many people make, they make more – so what you have
to say is, ‘We want to do something new, there’s this great new field which is
developing and other countries are investing in it, unless we do we’re going to be left

158

Colin Humphreys Page 159
C1379/88
Track 7

behind,’ and you stand a much better greater – you know, chance of getting new
money. So for example if I was going to the government now and arguing for money,
I would say in the Olympics we won a lot of medals and that was not just because we
had great athletes, we had better bikes than other people and that’s because of the
materials used in the bikes and so if you want to keep winning medals at the next
Olympics you have to invest in sports materials. And if you want to save hospital
bills in the future we need to have better artificial hips because the artificial hips we
have at the moment their lifetime’s about ten years and they fail and there’s lots of
replacement operations. And as people get older and older there’ll be more and more
hip operations, we have to make them last longer so you have to invest more in
medical materials. So these are the sorts of, you know, you have to say these are the
areas you have to do it in, it’s not more of the same, it’s actually these areas which are
coming up. Or in my own field of LEDs I’ll say, if you want to do energy efficiency
which is the best way of saving energy, best way of saving carbon emissions go for
LED lighting because you can then save fifteen per cent of electricity from power
stations, you know, say fifty per cent of carbon emissions. So you go to the
government with new things which are coming along and say you want new money.
And then the hope is they’ll add that to the additional money.

I was interested, I guess overall … are there any times where, you know, sort of
seeking new money forces you to put aside other older but promising looking research
topics that you can think of in your own experience?

Sometimes if the government likes something but wants to negotiate hard it will say,
‘We will fund this new area fifty per cent if you find the other fifty per cent,’ they’ll
sometimes say that and that’s also worth doing. Because you get, you know you get
new money coming in. But it makes you think about your priorities then so it’s
probably – from the government’s point of view it’s probably a good tactic [both
laugh].

[22:25]

What sort of other people are actually on the SERC council, when you’re there?
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When I was there there were – well the head of the science board and the head of the
engineering board were there. I was there because I was head of materials
commission, they had leading scientists from industry and universities, there was the
scientific advisor to the MoD was there, Ministry of Defence. It was – it was a good
spread of people. So we had someone from the building company Arup and she was
very good, and, you know, knew a lot about, not just building materials but knew
about buildings more generally. So it was a – it was a well composed council.

[23:30]

How did you feel about being on it?

Oh well I – I was really pleased to be on it because I was also getting increasingly
involved politically at the time, so I met Margaret Thatcher on a few occasions, did I
mention this before, I’m not sure. And that was really interesting, because she was
fiercely intelligent, I mean I th – you know, I think this often doesn’t come across in
books but I think she was fiercely intelligent, she was extremely able but she made
wrong decisions, so – and – and I always thought although she did chemistry she only
got a second in chemistry and given that she was brilliantly intelligent and she only
had four hours sleep a night, if she really had any flair for science she would have got
a first, you know, so the fact she did chemistry and got a second [laughs] meant she’d
got no flair for science. And then I think she went into law after that. But she cut
science budgets a lot and I remember debating with her was really difficult and I
thought of something to say and I beat her in one argument and I tell you what this
was, so – so she said to me, ‘Colin, every time I meet you you’re saying we should
fund science more,’ she said, ‘it’s a bottomless pit, whatever we give you it won’t be
enough, you’ll just want more and more and more funding,’ and I said, ‘Prime
Minister, that is not true,’ I said, ‘think of it like a race, if you’re going to be in a race
you either want to win or you want to be up with the front runners,’ and I said, ‘what
I’m saying to you Prime Minister is I just want to be with the front runners, I mean
it’d be nice to win but let’s say with the front runners, so in that case you have to fund
science at the rate that the front runners are funding it, so it’s not a bottomless pit, and
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we’re funding at much lower rate than our competitors.’ And she accepted that
argument reluctantly, so that was an argument I won with her [both laugh].

There’s a – there’s an academic argument made by historians that Thatcher made
quite a lot of her – her scientific credentials and scientific training, was that much in
evidence with your dealings with her?

Well she would – so she would – yes, she would, so she would say, ‘I’m a scientist, I
understand science,’ and I just thought you don’t understand science, but I wouldn’t –
I didn’t say that, you couldn’t say that to her. And I think a lot of the science advice
that ministers received in the past, and receive today is not very good. I spoke to an
education minister called Gillian Shepherd, she had just made big cuts to university
teaching budgets at the time, and at a dinner and I was sitting opposite and I thought
how can I attract her attention? So I leant across and I said, ‘Minister, I can tell you
how you can cut the funding of science and engineering in our university by fifty per
cent, are you interested?’ and her eyes really lit up so she said, ‘Yes, tell me, tell me,’
so I said, ‘Why do you think science and engineering is more expensive to teach than
arts subjects?’ and she said, ‘I don’t know, you tell me,’ and I said, ‘It’s because of
the experiential work,’ I said, ‘you know, it’s easy to teach more and more people in a
lecture theatre, that doesn’t cost you any more money,’ but I said, ‘if you have science
then the experimental work is at least fifty per cent of what your require and if you
increase the numbers you have to increase the spending on consumables and
equipment and experimental work.’ So I said, ‘If you cut the funding of science and
engineering what happens is universities just cut out the experimental work,’ and I
said, ‘is that what you want?’ and she said, ‘Of course not,’ and I said, ‘Well that’s
what’s happening as a result of your cuts,’ and she said, and I think it was true, she
looked at me and she said, ‘No one’s ever explained that to me before,’ and I thought
– I thought that’s true. And it’s terrible, you know, it’s terrible that no vice chancellor
had actually said to her ‘If you cut science and engineering then what we’ll do is to
cut the experimental work because we’ve got no other option.’ And that happened up
and down universities, you know, experimental work was savagely cut so engineers
didn’t properly do the experiments they should be doing and so on.
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[27:39]

When you said that you were becoming more and more sort of involved in politics in I
guess the 1980s, what did you mean exactly?

Well more and more involved in trying to influence what politicians did, so one thing
I realised was the shortage of science teachers in schools and how it was going to get
worse and one reason I realised this was just personal experience because when I went
to Liverpool and I may have said this before, I wanted my children to go to a state
school in Liverpool, they were then at secondary school age and we chose an area we
might want to live and the local comprehensive school had got one physics teacher, no
sorry one maths teacher, one maths teacher for the whole school. And they got, you
know, the PE teacher to teach some maths and the physics teacher to teach some
maths but didn’t have many physics teacher. So their solution was to teach maths one
term in three throughout the school and it was – and the head said, ‘What can I,’ he
said he advertised for maths teacher, no one replied, no one wanted to come to
Liverpool to teach maths so he could not recruit a maths teacher. And the problem is
we weren’t generating enough maths teacher and enough physics teacher, so I did a
report on this just off my own back and I looked into this and the average state school
had less than one physics graduate on its staff, right the average public school had
about five, so they swept up the best physics teacher because they paid them a bit
more but the state schools were terrible. And the situation then was – and it’s – it’s
changed a bit now, we were producing 2,000 physics graduates a year from university
and to replace those leaving school teaching you needed 1,000 to go into school
teaching, and you wouldn’t get fifty per cent of physics graduates going into school
teaching. So you needed more physics graduates and you needed more to go into
school teaching. And I made this report and I went to David Sainsbury, who was a
very good science minister, and he listened and he said, ‘Well, you know, what are we
to do?’ and I said, ‘Well one thing is you pay physics teachers more in schools, you
want more of them, there’s no problem attracting English teachers and historians but
physics teacher you need to pay more,’ and he said ‘Colin, I’ve already thought of that
and it’s not my department, I’ve been to the Department for Education,’ and he said,
‘they totally refuse to have any differentials between teachers teaching different
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subjects,’ and so he said, ‘we can’t do it.’ And I gradually lost heart because, you
know, I’d put a lot of work into that and it’s like hitting your head against a brick
wall, it took a lot of time. So I gradually backed away from this involvement I’d had
with – with ministers on science because it’s – your own science research suffers
when you do that because – just of the time. And if you’re not actually making
progress you actually say, you know, why do it so I mean I think I did have some
influence on Margaret Thatcher but it was a bit limited probably and similarly on, you
know, other people.

And what sort of forums did you meet Margaret Thatcher in?

Well I – I was invited – I mean I – I’m not a member of any political party but I was
invited to the Carlton Club in London where it was just Margaret Thatcher, Denis
Thatcher, it was like – it really was like Private Eye, he would be in the Carlton Club
and he’d have his elbow on a sort of mantelpiece there and he’d be drinking gin and
tonics and so on, and he’d just have his own little group of people around him talking
to him, and Margaret Thatcher would be, you know, very bright and going around and
– and it was a small gathering of people so you could speak with her. And I was
invited there a few times and I met her in other places as well, so I was on – I guess I
was on a list of people to invite to meet, you know, Margaret Thatcher. And I also
went to dinner with Heseltine and, you know, small dinners with Heseltine with just
people around a table and talking about science and industry and so I was in this sort
of inner circle of people, but it took time and, you know, at the end of the day I just
thought if they’re not listening why should I put all this effort into it, and I think they
did listen partly but, you know, so I put time in. I think I did have some influence and
then I sort of backed away and got on with more science, yeah [laughs].

[32:25]

What sort of – I guess I’m sort of trying to think back to, you know, the – the sort of –
the Conservative government of the 1980s approach to science, so what were the
discussions actually like, what were the key topics you were talking about at that sort
of level?
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They were interested in science for economic success … they thought universities
were bloated and the – you know, spent too much money. I think Margaret Thatcher
was personally bitterly upset when Oxford didn’t give an honorary degree, so there
was this occasion when Oxford announced an honorary degree for Margaret Thatcher
and the staff at Oxford, the fellows at Oxford demanded a vote on this and they voted
it down [laughs] and people told me, you know, I mean you would think she would be
above this. But she actually wasn’t, she was personally upset and she had it in for
universities after that. It shouldn’t have happened but it did happen. And so
university pay was screwed down, there was a – someone told me there was a cabinet
meeting, gosh, this wasn’t Margaret Thatcher, I think this was a Labour government
‘cause I think it was Tony Crosland who said this at a cabinet meeting but the same
thing happens. And – and there was a pay dispute going on and it was summer term
with a vacation coming up and Tony Crosland said, ‘If you can’t beat the dons at the
end of the summer term in Trinity term we can’t beat anyone,’ you know, so [laughs]
– so – but I mean so – so no so Margaret Thatcher hit the – and there were cuts of,
you know, there were cuts of twenty-five per cent in some universities, I mean really
vicious cuts which universities – it damaged universities and damaged research.

Was the sort of message that you were trying to take into those circles received?

So … well I mean she listened, and I won some arguments, but the other thing with
Margaret Thatcher was I mean the – if you – if you were at the Carlton Club, these
were sort of social occasions. I mean you weren’t round a table, you all had a drink in
your hands, right, you were wandering around talking to people. But with Margaret
Thatcher you could not relax so I could found you could not have a – you couldn’t –
you couldn’t say, ‘What’s your day been like?’ or something, right, she was ac – she
was totally focused and so you had to be totally alert or else she’d just, you know,
destroy what she said but she was very bright and I appreciated that. But she’d have
these sort of fixed ideas of where she was going and what could be cut and
universities came in for the cut, so I think this personal slight she’d had, you know,
was a – was – universities had damaged a woman and a woman hit back [laughs] and
–
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[35:25]

This probably seems like quite a good time to talk about your own university
experience [laughs] over the 1980s.

Right.

And I guess we’d – we’d sort of left off last time with your reasoning behind accepting
Liverpool or not.

Right, yes.

I was just wondering what sort of welcome actually greeted you when you arrived
[laughs]?

So – so Liverpool was a difficult decision, it was bec – it was really difficult because I
told the food story I think before. It was really difficult because in Oxford I was well
set up, so there were really good electron microscopes around, I’d built up a research
group over a number of years, I’d been there for a number of years. The Liverpool
department had an intake of over eleven students per year and there were eleven staff
members which was small. And so that department could have closed and this was a
problem, so I could have gone there and it could have been the end of my career, I
could have preceded over a department which was dying. The good points were the
staff were good, the eleven staff members were good, and so I went there and I got a
great welcome. So I was appointed as head of department, and perhaps I should say
the other thing was I was invited to apply for the post, I wouldn’t have applied
otherwise and when I went to the interview I had no intention of taking the job, I
thought I’ve been invited, I might as well go, I gave a laidback interview where I
made outrageous statements and [laughs] thought, well that’s it, you know, it’s just
been a fun time and then I got offered the job later that day. And so I had then to
make a decision, and if it had gone wrong that would have been the end of me I think.
But I went there, I got a very warm reception, people were very helpful, and the
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department I believe in the five years I was there, I believe we trebled our research
income and we doubled our student intake, so it was a very successful time. And at
the end of those five years when I was – again I was invited to apply for the
Cambridge job, when I was offered that I found it a really difficult decision, I mean
you would actually think coming from Liverpool to Cambridge would have been an
easy decision but things has gone so well at Liverpool and I’d enjoyed it so much it
was a difficult decision to come.

How did you actually go about growing the department from that small size?

Right, so basically encouragement was a lot, so there’s a person – perhaps we can
name him, there’s a person there called Bob Pond who was world class, but didn’t
have a research grant and he didn’t need a research grant, he used the microscopes
which were in the department, the department was funding his travel to conferences
and I said, ‘Bob, you know, you’re a brilliant guy, just put in for a research grant and
bring money into the department because then we won’t have to fund you for coming,
you’ll have your own money,’ and he puts in a research grant and he gets it because
it’s really good. And then other people weren’t – I tried to form focus groups, so he
was a sort of lone scientist and he was brilliant, but then what you have to do with
other people is to form groups so, you know, if you’ve got a – three people working
independently on related projects you put them together and then you have a sort of
more critical mass. So I tried to do this strategically in the department, with the
student intake which was low, I changed the person who was responsible for student
admissions so I chose one of the best people in the department and said, ‘Will you do
the student admissions?’ and he did and he was excellent and that’s how we, you
know, helped to build up student numbers. So it was really looking at the staff and
playing to their strengths which I think head of department should do, you know, I
sort of looked at the staff, thought, what are their strengths, encouraged them and
played to their strengths and –

[39:30]
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And I also got some big research grants myself, so in that sense I led from the front,
so I got some very good research grants coming in.

Research grants for what?

For – I got two new electron microscope grants, and then I found I – right, so I won’t
– I had a friend who I met in some – on one of these committees, a friend from the
DTI who wasn’t a typical civil servant, and … I said to him, you know, ‘We’re
desperate for funds and we’ve got lots of grants going in the EPSRC, is there any DTI
funding we could have?’ and he said, ‘Well as it happens,’ he said, ‘I just found out
the other day that a minister has set up a fund,’ and this fund was for enabling
industrial research but for universities to enable industrial research, and he said, ‘that
it’s going to be widely promoted,’ but then this minster had left this office at the DTI
and a new minister had come in and he said he didn’t like this fund so he didn’t
promote it, but the money’s there. And he said, ‘We’ve got,’ it was going to build up,
he said, ‘We’ve got 500,000 pounds, and we never advertised it,’ it’s a classic sort of
vital [laughs], ‘we never advertised it, no one’s applied for money ‘cause they don’t
know it’s there,’ and he said, ‘it’s been there for a couple of years and it’ll be closed
down in six months time,’ so he said, ‘why don’t you apply for this 500,000 pounds?’
So I applied for semi conductor equipment which we didn’t have in the department
and it was the only bit of semi conductor equipment of its type in the UK and it cost
500,000 pounds and it established the department in that area. And we put in for this
grant proposal and we had no competition and so [laughs] I don’t think it went to
referees or anything, I mean it was one of these very strange things so we got the
funding. So the only thing which did happen, I’m not sure if I’ve said this before, is
that someone at the DTI phoned me up and they said, ‘We’ve found out that this semi
conductor equipment has to go in a clean room,’ which is, you know, a very special
room where the air is filtered. And in industry that’s true it does, but in universities
you don’t have to do this. You can grow perfectly respectable, you know, layers if
you don’t have this. So I said to him, you know, ‘That’s not true,’ but he wasn’t
going to accept that argument, he said, ‘We’ve been advised it has to go in a clean
room,’ so he said, ‘Liverpool has to provide a clean room,’ and so I got a clean room
costed and it was 200,000 pounds and so I went to the vice chancellor because the
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time was running out to use this fund, you know. And so I went to the vice chancellor
and I said, ‘We’ve only got about a week left and we need 200,000 to install this
equipment,’ I said, ‘but the equipment will transform the department, really put us on
the map in this area,’ and the current vice chancellor was Graham Davies who was
excellent, vice chancellor who came into Liverpool, he really lifted the place. And he
said, ‘Colin, we won’t go through any committees because we can’t,’ he said, ‘but the
university treasurer,’ who was an external person, ‘can authority this.’ And so we
phoned him up that morning and he ran a shop called Owen Owen in Liverpool I
think, and we went round to see him that afternoon and Graham Davies said to me,
you know, ‘Have a presentation ready to make to him,’ and so I – we went there and
Graham Davies sold this to him five minutes without me making a presentation, he
said, ‘I’ll authorise a cheque,’ you know, so we – I got that day 200,000 pounds so it
was all went ahead so that was very good [both laugh]. And that was a nice thing
about Liverpool that you could move rapidly whereas the problem with universities
like Oxford and Cambridge you have this detailed committee structure and complex
administrative structure and it really need reform because you can’t move rapidly here
and I found that when I moved from Liverpool where I’d been accustomed to moving
rapidly, you know, [laughs], if there’s a hurdle you just jump over it and get around it.
Here it’s more difficult. And so I think the administrative structure of Oxford and
Cambridge desperately needs reform.

[43:52]

And what sort of chap was Graham Davies as well, you mentioned he was a good vice
chancellor.

Yes, so he was excellent, so he came to Liverpool from Sheffield and at Sheffield
he’d been a sort of pro vice chancellor effectively but as I say it was a time when all
universities had cuts and he had been drawing up the scheme for administering the
Sheffield cuts. And he’d done a very good job there and so I went to Liverpool in
’85, he must have come in ’86 or ’87, and he just thought big, because Liverpool was
– had some excellent departments but it was slowly sinking down the sort of league
table of universities and he was determined to, you know bring it up. And so I
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worked with him very well because I wanted to bring up the materials department as
well [laughs]. And he was a brilliant vice chancellor. When he came the university
had I think eight-seven committees and he abolished them and he set up four
committees so, you know, these very bold moves he would make. He appointed an
existing acting vice chancellor as his deputy and they were a great team and when the
acting vice chancellor made a speech about him he said – well Graham Davies was a
great cricketer as well, he said, ‘Graham Davies likes to hit sixes and I like to hit
singles, and together we’re a great team,’ right [laughs]. And so that – that was a
truth so we had this visionary person who would take bold moves and then his
assistant would follow it up with the sort of detailed singles and so on and so it was
very good. I’ve just told one story which again could never happen in Cambridge,
and that was he was chairing the interview panel for appointing a new professor of
geography and there were two very able applicants and the panel couldn’t decide, so
he takes outside the head of geography and says, ‘Why don’t we appoint them both?’
so on the spot he creates a new chair in geography, in addition to the one that he’d got
that they were advertising, and that’s what they do. But that could not happen here
because the – the structures wouldn’t allow it but, you know if you really want to
move fast that’s the sort of leadership you need.

Who was the – the deputy vice chancellor sorry?

Right … it will come to me later, right [laughs.

[46:30]

You mentioned semi conductor equipment and I guess we’ve talked quite a lot about
the sorts of equipment you use on more traditional sort of types of material research
but what does semi conductor research equipment consist of?

So semi conductor equipment exists of equipment which will grow semi conductors
layer by layer, so it has atomic layer control and the main type of semi conductor
equipment used in universities at that time was called molecular beam epitaxy where
you had – let’s say you want to grow gallium arsenide which is, you know, a good

169

Colin Humphreys Page 170
C1379/88
Track 7

semi conductor. You would have a source of gallium which is metallic and a source
of arsenic and you would heat them up and they’d sort of boil off essentially and
you’d have shutters in front and you have these beams of gallium atoms and arsenic
atoms and they’d hit what’s called a substrate and you’d grow gallium arsenide on
this substrate, so that was a typical semi conductor growth equipment. And what I got
was the latest variation of that called MOMBE which was Metal-Organic Molecular
Beam Epitaxy where in addition to metallic sources you’d also have organic sources
of the metals. So you’d have something like, erm, gallium trimethyl as a gallium
source for example, so it’d be a gaseous source.

[47:50]

And what’s your own particular research direction at this point?

So – so now – so that really took me into semi conductors because I hadn’t been
involved in semi conductor growth at all before and so my main growth direction – oh
you mean now at Cambridge?

Oh I meant at Liverpool.

Liverpool, right, so then at Liverpool I was mainly involved in electron microscopy
but I got – I started to get involved in the semi conductor growth as well. And those
were the key areas I was involved in so I brought in this big grant for the growth
equipment, and then grant for electron microscopes as well.

What particular aspects of semi conductors were you involved in at that point?

So this was growing materials for semi conductor devices which might be used in
telecoms for example so we had projects with BT, had a laboratory in Martlesham
Heath so we had projects with that laboratory for example. We had projects with
Plessey and GEC so this equipment gave us very good links to industry which we
could exploit so – and as I said to Graham Davies at the time, you know, this grant of
500,000 pounds – I mean we actually did what the DTI fund was meant to do, right,
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so I mean it was actually a great fun but that’s – you know, new minister comes in,
not his baby so he doesn’t continue it. But so because we had this equipment we
could then set up collaborations with industries like Plessey and with GEC and BT
which we did and then that brought in more funding and then we got EPSRC grants as
well.

Can you give me an example of how a collaboration like that would actually come
about?

Right, so … I would get in touch, it sometimes worked both ways, I mean industry
would know I’d – would hear I’d got the equipment because I’d give talks at
conferences and they’d hear. Or I would know people in industry who work in an
area and we would just contact each other, so – so the personal contact, you know, is
very important. And then we’d decide, you know, if we could collaborate on some
research topics, so basically there has to be something industry wants and also
something the university wants to do and you just get together on this. So I remember
that Plessey were growing their own devices and suddenly they were getting
problems, the devices didn’t work and they didn’t know why they didn’t work and so
we looked at their device in electron microscope and we could see what was going
wrong and then we tried growing these in our reactor and we could tell them what the
fault was on their reactor, so you know. So and then we put them right and that
probably saved them a lot of money, I’m sure it id. So this is how, you know,
universities can really help industry and sort out their problems.

I think we’ve talked about quite a lot of other activities over this same time period, the
school’s work, the governmental stuff –

Yes.

How much time did you actually have for research while you were at Liverpool?

Not very much, that’s the other thing that suffered, so if you’re head of department
[laughs] you have to put the department first, because if you don’t act as head of
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department no one else will as it were, so you go to various meetings as head of
department and so on. And you have to encourage the other people in the department
and so my research did suffer while I was there and so I didn’t publish that much.
And that was another reason when I decided to sort of move away from politics a bit.
I mean to be head of department and do politics and do world class research, those
three things together are very difficult, so something has to give at the end of the day
and what had been given was my personal research. And I decided that, you know,
because the politics was interesting, I mean it’s nice to go to these parties with
champagne and everything and chat with Prime Minister, you know, but [laughs] at
the end of the day if you’re not being very effective and you’ve done your best then –
and I’m sure I did have some effect, you know, well I like to think I had some effect,
then you know, just to back off a little is probably a good thing to do.

[52:20]

Can you give me any examples of where you – that you did have an effect?

Right, so I think when I talked to – I mean I talked with Keith Joseph who advised
Margaret Thatcher quite a lot, I talked with Margaret Thatcher myself. I mean I’d like
to think the cuts would have been worse if I hadn’t been there [laughs], but you know,
in terms of cuts it’s quite difficult, yeah.

Out of the funding cuts, do you think that actually has an effect on Liverpool and your
department?

It had an effect on Liverpool and that’s – when I went to Liverpool it was at the time
of funding cuts and that’s why it’s a very risky decision because Liverpool could well
have saved money and they were talking about it, just by either closing the department
or merging it. I mean they would have merged it with another department and in fact,
you know, I did build up the department a lot. But a few years after I left it was
merged with mechanical engineering because it was said not to be viable and it’s now
largely disappeared. Because what happens is when you merge a smaller department
with a larger department that larger department dominates and at staff meetings the
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majority make the decision. And so if there was a vacancy in the materials side the
mechanical people would say, ‘We should have that vacancy,’ so you know, that’s
what tends to happen.

[53:50]

How long were you actually at Liverpool for altogether?

Five years, yeah, it was – it was very busy, my family didn’t see much of me because
when I went to London as I did frequently I caught a very early morning train, you
know, so I forget the time now, but I mean I’d be up at five in a morning and catch a
half past five or quarter to six train to get into London for a start of a meeting and I’d
do that quite regularly.

How did you actually settle into life in Liverpool more generally?

So well we enjoyed it enormously and we had this wonderful house which was a
spectacular house, or I wouldn’t mention it, it was spectacular because of its setting.
So I mean in Victorian times there was quite a large – so quite a big hill in Liverpool
which was sandstone and in Victorian times there was some big mansion cut into the
side of this hill and then about, ooh, ten years before I went to Liverpool so it’d have
been, you know, 1975, this mansion was knocked down and four modern houses were
put up, but you know, quite tastefully designed. But we kept the gardens, and the
garden, the back garden was on five levels but when you went to the top of the first
level you already saw above the top of the house, it was really steep. And so the
house was relatively inexpensive because elderly people couldn’t have managed, and
it wasn’t suitable really for young children, you know, I mean there were sheer
sandstone cliffs, you know, in the garden and these sheer sandstone cliffs would be
fifteen feet high. And they were just sheer sandstone, nothing growing in them and
then there’d be sort of grassy banks and then another sheer drop, so absolutely
spectacular. So it’s, you know, steeply rising hill [laughs] and it was acid soil so it
grew rhododendrons and azaleas and my wife loved it in particular and we planted all
these – I mean some were there already, we played more so spectacular garden. And
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– and we would have the department out for social occasions and people would stand
on these different levels, but from the top of our garden on a clear day you could see
Blackpool Tower on a very clear day, right, and you could see Snowdonia, we had
this extraordinary view because we were very high up, so it was a spectacular place to
live which was another reason it was difficult to leave and move to Cambridge.

How did your family settle into living there?

Very well, they loved it, so yeah my wife cried when we left and the neighbours made
– because of the four houses there then the four – people were very sociable as well so
the neighbours made a video of everything and presented it to us, and my daughters,
you know, loved going to school there. We lived in West – it was in West Kirby so I
should have said we – we tried to live in Liverpool we found that none of the state
schools were suitable, we didn’t want to spend the day – send our children to public
schools and the public schools for girls weren’t that good anyway so we went to West
Kirby and they had West Kirby Grammar School for girls which was a state school,
so my daughters went there and liked it very much. And West Kirby was also on the
beach so, you know, we’d go down to our – from the house and in principle go on the
beach, I was just too busy but I mean my family went when I was doing other things
[laughs] so it’s, you know, to live by the sea. There was an island called Hilbury
Island you could walk to at low tide which had these wonderful birds and wildlife so
it was a wonderful place to live and we, you know, greatly enjoyed it.

Did you miss the Cambridge dinners at all?

Not at all, no [laughs], so that was good, yes, but different life, yes.

And what sort of things fill your free time in Liverpool?

I didn’t have very much free time, I was just really busy. I remember going to a local
church and being welcomed with open arms and they said, ‘Oh,’ they said, ‘we’ve just
had a professor leave us and when he was with us he did so much in the local church,’
and I said, ‘Oh I’m terribly sorry, I’m not going to have the time,’ [laughs]. So it was

174

Colin Humphreys Page 175
C1379/88
Track 7

a very busy time, but we enjoyed it very much, I think apart from going for walks on
the beach which I did sometimes and occasional walk over to Hilbury Island. I never
actually got to the Lake District when I was there – well I mean all my colleagues
were going at the weekend to the Lake District, you know, I never went once so I
would loved to have gone and I didn’t go into Wales very much, I just did not have
the time, I was just dedicated to the department and to SERC and, you know, advising
ministers a bit I guess.

Do you ever feel that you were missing out on anything?

Yes, I did, but it’s priorities then, so I thought my priority is to develop this
department, that’s the first priority, and that is quite time consuming. And then keep
my own research going. I mean and the SERC position was a very responsible
position, so I’m not sure if I said, I quadrupled – the funding to the materials
commission I quadrupled in four years, so it’s quite unprecedented. And so I would
make – we got our funding from the science board and the engineering board and
what I would do, I would make presentations to the science board which went down
well so they’d give me more money, then I’d go to the engineering board and make a
presentation to them and say, ‘By the way the science board have just given us more
money,’ so they’d give us more money. So if you’re on a roll, you know, so I was on
a roll for those four years and we just kept adding to our money from the science
board and the engineering board. Even though the EPSRC – the SERC was
struggling overall for funding, so it was a very successful time.

[59:50]

How did it actually come to an end?

Well my – I was appointed for four years and – and so I – that came to an end in ’92
so by that time I was in Cambridge, I was invited to come to Cambridge in the end of
’89 I think and I came here in 1990, so that’s how it ended being in Liverpool. The
other – the other factor – there was a factor that persuaded me to leave as well and
that is I built up the department a lot but two key people left and they left because of
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petty crime, so Liverpool’s a wonderful place and there’s not much violent crime but
there’s a huge amount of petty crime. So I appointed as a lecturer – so I got new
lecturer posts as well, I appointed a lecturer, someone called David Eaglesham who’d
just got his PhD from Bristol so you wouldn’t normally appoint someone with just –
but he was absolutely brilliant. And he – you know, academic salaries were very low,
he had a second hand car of course and his pride and joy in his car was his stereo
system which he’d installed and he’d got all these tapes and everything and that was
broken into and stolen one night. And I appointed a – a woman who was excellent as
well called Johanna Baxton and she moved into Liverpool and in her first week there
she borrowed her parents car to move all her stuff and that car was stolen and she felt
so bad about that, you know, she’d borrowed her parents car and the car was stolen
and it was burnt out. So it had been used in – the car was stole, it had been used in
some robbery and then burnt out, which was not unusual in Liverpool then. And so
they both went to America, they both got very good offers from America and they
both said, well Dave Eaglesham said, ‘I can now afford a new car,’ you know, I mean
– and if you pay people poor salaries that’s, you know, what happens. And Johanna
Baxton had never really got over this – this start and so they both left. And I thought
I’d built up the department a lot but because of this local environment of petty crime
to build it up into a really good department is very very difficult. So when I was
offered the job at Cambridge, you know, that was a factor in my thinking.

How did you get offered the job at Cambridge?

Well Cambridge is different from other universities and Oxford probably as well as
you’ll know [laughs]. So what Cambridge do, they – for important new
professorships they have a board of electors, so these are people from – they’re
distinguished scientists and engineers and most of them are from outside Cambridge,
so there’s usually something like six or eight electors and maybe one or two will be
from Cambridge and all the others are from outside so it’s a very good system. And
this board of electors, the post is advertised, and they look at the people who’ve
applied but the board of electors meet and they can invite other people to apply so
they invited me to apply and send in my CV. And then they meet again and they – if
they know the people they don’t interview, so I was not interviewed, there were no
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interviews and they just looked at my application and they said, ‘Well appoint Colin
Humphries,’ so I got a letter appointing me. So that’s how Cambridge often operates,
it still often operates like that, interviews occur more now than they used to, but you
know, if the board of electors knows everyone who’s applied, if they know them very
well they say this is the person we want. So – and I think because people saw that,
you know, at Liverpool had been successful and they probably saw that I was on, you
know, key EPSR – I was on council at the time and chaired the materials commission
so they thought this is the person we – you know, we’d like to come to Cambridge.

And what was the actual position at Cambridge you were offered?

So it was a professorship but not head of department, and that pleased me because I’d
been head of department at Liverpool for five years and my research had really
suffered so I thought, right, I’ll come to Cambridge and I’ll concentrate on research
and build up research and get that back on track. And so I didn’t want to be head of
department and before I was appointed to spoke to the existing head of department
and I said, ‘I hope you’re happy to continue being head because,’ I said, ‘I really want
to get my research established,’ and he said, ‘Colin,’ he said, ‘I’ve got no intention of
resigning as head and you know you can get your research established.’ It turned out
not to be true but that’s [laughs] – that’s what he said, yes [both laugh].

Who was the existing head of department?

Well he’s a very nice person called Derrick Hull and as it happened he had been at
Liverpool previously, so when I went there in ’85 he came to Cambridge then. But
he’s always loved Liverpool and he’d lived – he’s been there for many years and
never really settled in Cambridge and so after I’d been here for about six months he
said, ‘Colin, I’m leaving next year and going back to Liverpool, I’m retiring, I'm
taking early retirement,’ so I then became head of department [laughs] after a year.

[1:05:30]
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And … and whereas I was welcome with open arms at Liverpool, Cambridge was
somewhat different. And there was this extraordinary story when I came here having
accepted the job and I talked about, you know, research areas and so on and – and
room for research, and I finally thought, I better ask about the office I’m going to
have. And this is sort of almost an unbelievable story, so I said to Derrick Hull, ‘Oh
Derrick, perhaps I could have a look at the office I’m going to have,’ and there was
this silence and I could just see his mind working, and I thought, he hasn’t got me an
office yet, right. And so – and that was true and already unbelievable because he was
an extremely well organised person. So he said to me, he said, ‘Colin, we’re very
short of space,’ he said, ‘what I’d like you to do is to go around the department and
meet up with the staff members and while you’re their office see which office you
would like and when you come here take over that office,’ and I thought, I can’t do
that, you know, how can I come in as a new professor and kick someone out of their
office [laughs]. And so that was unbelievable, so I mean so I went around and saw
people and I went back and I said, ‘I can’t do this,’ I said, ‘I’m not prepared to come
here and kick someone else out of their office,’ and I said, ‘there must be, there must
be somewhere I can go,’ and he said, ‘Well we’ve just acquired space in another
building,’ so that was always the main building over there. And you know, the head –
the professors – the head of department sat over there and he said, ‘Why don’t you
look in this space,’ so this was really growth space, just been acquired by the
department and so I looked and this was, you know, a large room, very nice room,
right, so I had this sort of decorated and moved in. But when I came this wasn’t
refurbished and so it was unbelievable. I first of all went to the desk of someone who
was away on holiday and I spent a week at that desk, then I moved to someone else’s
room where they were at a conference for a week, I went from desk to desk when
people were away and I had everything in tea chests, all my papers in tea chests and I
lived like that until this – you know, it wouldn’t happen outside of Cambridge
[laughs]. And so –

[1:07:55]

And the other problem was that [coughs] at least one of the other applicants was from
within this department, and that applicant was not at all pleased I got the job and you
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can understand that, so – so where I was welcomed with open arms at Liverpool this
was not quite so easy coming here.

And what sort of state was the department actually in when you arrived, can you give
me an overview of the –

It was – it was a good department but it was still focused very much on traditional
metallurgy and material science and so when I came I tried to change that in a gentle
way. So I – they asked me what I’d like to lecture on and I wanted to lecture on semi
conductor materials because, you know, I was into semi conductor materials and –
and I think they may have had one short course in the whole of the three years and I
said, ‘Look,’ and I sent a message around to everyone in the department,’ I said,
‘look, I’ve come,’ I said, ‘I believe the teaching course needs changing so that we
have more semi conductor materials because this is a really important area of material
science.’ And I still remember the message I got from one staff member, and not –
not one of the people on the shortlist, who said, ‘How dare you come in from outside
and tell us how to run our course,’ you know [laughs], and I hadn’t, I’d sent round a
very gentle letter. So anyway I, you know, I became head of department after one
year. And tried to change things here but it’s not so easy to change things at
Cambridge than at Liverpool.

Could you give me one or two examples of things you changed and how?

Right, so … yeah I – I did a number of pretty obvious things in a way, the first thing
was to choose a deputy head, so never been – so the head of department had been the
head of department, there’d never been a deputy head so I chose a deputy head and I
could see that teaching was a huge issue and I either got totally involved in it or I
separate myself from it, and I decided to separate myself from it because if I got
totally involved in teaching that would take so much time. So I appointed a deputy
head, someone called John Leake and I said, ‘John, your main role is to look after
teaching in the department,’ and he was superb, so he did a great job and I didn’t have
to worry about teaching. The next thing I did because I thought the department was
very inward looking, I mean they’d never accept this but I believe they were, and so I
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set up an external advisory committee and I had this chaired by an industrialist who
had been the chief scientific advisor to the government previous, someone called Sir
Robin Nicholson who is excellent. So we had this excellent advisory committee and
we – they would meet I think every six months, maybe every four months but I think
every six months and we’d say what we’re doing as a department and they’d give us
advice. And this was good because I could say to the department, I mean I’d feed
them with ideas obviously but I could say, you know, ‘The external advisor
committee thinks we should be doing this,’ and it was hard for them to disagree,
where they could disagree with me more easily [laughs]. So – so – so we moved the
department I think into electronic materials much more strongly, the electron
microscopy was run by a character who was quite difficult to deal with. And I think
we modernised that electron microscopy facility as well. So a number of changes,
yeah, were made here. And I think the – well when I came the department wasn’t the
best department of materials in the UK, Oxford was certainly stronger and other
departments were arguably stronger as well and so, you know, that’s – that has now
changed and it’s been a success, I mean I think I started things going. We were head
– the head of department was for five years so I started things going, then other people
took over and have continued to improve it and a last research assessment exercise we
were easily the best materials department in the country at Cambridge by, you know,
by quite a large margin.

[1:12:29]

You mentioned that it could be quite difficult actually enacting change.

Yes.

In the Cambridge environment, what sort of issues did you encounter?

So the problem is in Cambridge you can ask staff to do things and they can and will
say no. Whereas in Liverpool that tends not to happen and th reason – the reason it
doesn’t happen in Liverpool [laughs] is that all the staff very much depend on the
head of department for their promotion prospects, that’s one reason. So at the end of
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each year in Liverpool anyone can be considered for an additional increment and if
they’re very good two or three additional increments, and then they can be promoted
to reader and professor. And it’s the head of department who makes that case, there’s
a promotions committee and the head goes along and he makes that case. And at
Liverpool when I’d finished no one was on the basic salary scale, all the lecturers had,
you know, had doubled or tripled promotions and people had been promoted to reader
and professor. And so all the staff were pleased there and, you know, I could go to
someone and say be safety officer which is a rotten job, but just do it for two or three
years and then I’ll get someone else to do it and they’d all say yes so you could
actually act quickly and do things quickly. In Cambridge additional increments don’t
exist on a scale, I mean, you know, staff can’t get additional increments, lecturing
staff. And then readers and professors, the head of department doesn’t have much say
in that, it’s a committee which doesn’t listen to the head f department pretty much and
so you don’t have that sort of power as it were. And people also are used to being
their own – having their own group, research groups. So each member of staff here
tends to have their own research group and they don’t necessarily collaborate with
each other very much, so it’s a different situation, different setting. And you have to
lead from – whereas in Liverpool you could lead from the front, in Cambridge you
have to lead from the side if you see what I mean so [laughs] – so it was different.
But yes.

[1:14:45]

Is there any way that as a head of department you can actually – or you could
actually encourage more interaction between those disparate research groups?

Yes, so we did, and so – and … but again it had it had to be new initiatives, I think
it’s – if you go to two people who haven’t been working together and you could see
they should work together you can’t go and say, ‘Why don’t you work together?’
‘cause that doesn’t work, you have to go and say, ‘Look, there’s this new – new area
where you can apply for research grants, and if you apply as a team you’re more
likely to get it,’ and once you get them to do that they get the grant and they work
together. And so one of the main things I did to get people working together was in
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1993 Rolls Royce were looking for a research centre in aerospace materials. And so –
and this was advertised nationwide as it were and I decided that Cambridge was
strong enough to go alone but Birmingham put a joint bid in with Imperial College
and in – and no Birmingham put in a joint bid with Swansea and imperial College put
a joint bid in with Oxford, so Imperial College Oxford bid was actually very strong.
But we went alone and we won which was good [laughs] but we had five members of
academic staff involved in that bid, and so you know we had someone who’s going to
concentrate on corrosion, someone on mechanical strength, someone on – involved in
electron microscopy and characterisation materials, someone in allow design and so
on. And so that got five members of staff working together and that was all – and that
was unprecedented in the department, and that was the first industrial sponsored
centre we had that existed in the department, it hadn’t existed before. So – and that
was the first of a number so we’ve now got a number of such centres, but that hadn’t
happened before so we had five people working together, you know, got money in
from Rolls Royce and that was one of the things which started to put us on the map
nationally.

And what was the actual I guess vision for university technology centre that you
actually pitched to Rolls Royce?

So we pitched that fifteen per cent of the funding they gave us was totally blue skies
research where we determined what would be done totally and the other research
projects would be determined jointly between Rolls Royce and ourselves and so
there’d be this joint, you know, committee running it. And we would when required
help them with short term problems, so for example if – if a plane crashed, there was
an engine failure then we would help them if they wanted us to, to look at engine
failure and try and help sort it out. So we've done very short term, you know, when
necessary, mostly medium term and some long term research and we said, ‘We’ll help
you design better engines than the competition,’ which is what we’ve done. And
some of the materials that we’ve developed are now flying in Rolls Royce engines, so
you know, it’s been very – very satisfactory and Rolls Royce are very pleased with us.

What does the technology centre actually bring to the department?
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It brings … staff, funded by Rolls Royce, it brings extra research students, it brings
extra funding, I think it brings prestige, the deputy director – it was established in ’94,
I was the director, the deputy director who did most of the writing of the proposal and
I asked her to was Julia King who made a presentation to Rolls Royce and they were
so impressed with that presentation they phoned me up and they were very good
actually, they said, ‘Colin,’ they said, ‘we’ve been looking for someone to head our
materials activity within Rolls Royce and we haven’t got anyone who’s good enough,
would you mind if we asked Julia King,’ right, to go and do this [coughs]. And I said
– well I could see it’d be very good for the department ‘cause that would strengthen
our link, but I said, ‘Oh, you know, it’s going to leave a terrible hole here,’ and I said,
‘it’s, you know, I want to help you but,’ and so I said ‘can you fund a temporary
lecturer here, you know, while we look for a replacement,’ and so they did this, so
they funded a temporary lecturer here for a year, we looked for a good replacement.
She went to Rolls Royce, head of materials, that strengthened our links greatly of
course, so we got more projects from Rolls Royce. She then went to manage the
whole of Rolls Royce marine centre, she directed industrial power units there and she
is now vice chancellor of Aston University. So she’s been very successful. And so,
you know, all these things benefit the department and you have people in high places,
you know, like Julia saying this is a great material department which is good [laughs].

[1:19:35]

And how big actually is the department in – during your tenure?

We grew it, I think when I came here it had about twenty academic staff, and in five
years we went up to about twenty-four, twenty-five staff, it’s actually stayed much the
same size ever since, so I stopped being head in 2006. But another example of the
department I guess is one of the persons I appointed was from industry, from ICI and I
got a message from someone in the department who said, ‘This is a crazy
appointment, he’ll never understand the Cambridge system, will never understand the
Tripos system, won’t be able to lecture here,’ and you know, that person is still in the
department. And so you get these inward looking, you know, some people were very
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inward looking in the department so I tried to make it outward looking and, you know,
recruited people from industry for example.

Did you have any other industry type – you know, apart from the Rolls Royce
connection?

That was the main connection for the department when I was head of – I’d
established. But – but yeah my own research had links still with semi conductor
companies like GEC and then Marconi and with Plessey. And Thomas Swan, I mean
we can, you know, we can move onto – onto this if you like and how things
developed. But then other members of the department I encouraged them to have
industrial interests, having an external advisory board with largely industrial [ph] on
was very helpful again for industrial links. Because at each meeting I got a different
staff member to say what they were doing and often someone on the external advisor
board said, ‘We’d like to work with you,’ you know, so yeah.

I’m interested in the fact that there was hardly any – any semi conductor teaching
here when you began, and that’s –

Right.

That’s forty years from the invention of the transistor.

Yes yes, that’s right.

Why?

I think traditional materials had been very strong, so Derrick Hull who was the head
of department before me for five years he was a polymer and composites person so
he, you know, expand the polymer and composites activity. Before him was Robert
Honeycomb who was head for a number of years and he was steels, so the strengths of
the department had been on steels and also metallic alloys, Derrick Hull comes in and
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he strengthens the polymer side, but no one had been head of department with
electronic materials at all so I was the first person in that area.

How did you actually go about encouraging electronic material research?

… so okay, so yeah so what I – I’m just thinking what I said wasn’t quite correct in
that – well no no, no no, well it was correct but there was a strong group in
superconductivity which isn’t really electronic materials but it’s not steels either and
this was led by Jan Evetts and they had a strong activity but they were almost
regarded as separate from the department. So he actually had his own administrator
for his research group, which no one else had. So he had a large research group
[inaud] and very successful. So he initiated lectures in super conductivity but no, but
nothing on semi conductors and no other staff member involved in that area, so – so I
came in and tried to strengthen that area, got it into undergraduate lectures, build up
my own research group which I did to – particularly when I stopped being head of
department again I had more time, so I could build up my own research group. And
so semi conductor materials is now very strong in the department.

[1:23:30]

Do you have any other – or did you have any other duties in Cambridge more
generally when you arrived?

I became head of the faculty board of physics and chemistry, so which I think is –
well it’s a largely faculty board so physics and chemistry, it involves physics
department, chemistry department, astronomy department, and material science. And
so I then chaired that faculty board for I think six years and I chaired their promotion
committee so it was a four year appointment and then I got reappointed for another
two years so that was quite a big job, and – and that went very well. And one of the
responsibilities for the faculty board is to choose head of departments in each of these
department, so that was a key thing that we did.

Do you have any college duties as well?
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And I was – alright, so I was a fellow at Selwyn College, did I tell you the story of
how I became –

You told me the story over lunch but we haven’t [both laugh] –

I did it, do you want it on the tape?

I think so.

I think so, yes so [laughs]. So this is another curious Cambridge story, so in Oxford
it’s a joint appointment, when you’re a professor you’re also appointed to a college at
the same time, and the college has to agree with you being a professor there as well as
the department. At Cambridge you get appointed by the university, you then come to
university and colleges may or may not consider you. So on my first day here I was
very fortunate that someone called Mike Pepper who’s a very distinguished physicist
phoned me up and he said, ‘Trinity College are interesting in having you as a
professorial fellow,’ and Trinity College of course is the richest Cambridge college
which has some advantages so I said, ‘I’d be very pleased to accept.’ And then that
afternoon another professor of physics called Archie Howie who’s a brilliant electron
microscopist, he said, ‘Churchill College would like to offer you a professor – a
fellowship,’ and I was at Churchill for my PhD, but I said, ‘Archie, I’m sorry, you
know, this morning, you’re too late, this morning Trinity College and I accepted
Trinity College,’ and then the very next day Selwyn College which is a small college
in Cambridge phoned me and the master said, ‘We’d like to offer you a fellowship,’
and I said, ‘Well I’ve already accepted Trinity College,’ and he made this wonderful
statement, he said, ‘If Selwyn wants you Trinity cannot have you,’ right [laughs],
which – which just stunned me. And Selwyn’s quite – you know, a very poor college
by comparison. And so I said, ‘Why not?’ and he said, ‘Ah, don’t you know the
Cambridge college system for appointing professorships?’ and so I said, ‘No, I’ve
never heard of this,’ so he said, ‘Well,’ he said, ‘it all goes back something like thirty
years ago when colleges were not appointing professorships at all because they can’t
teach,’ so if you’re a – a named professor then there’s a statute which says you can’t
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do college teaching because you’re meant to be doing research and so you can’t teach
but you are entitled to some free meals, so colleges thought these people are just a
waste of money, you know give them free meals and they can’t teach, they’re no use
at all. And he said, ‘So a quota was established and big colleges like Trinity were told
they had to take at least six professors and small colleges like Selwyn were told they
had to take at least two professors,’ so he said, ‘that’s how professors became fellows
of colleges,’ but even so many professors were not fellows of college. But then he
said, ‘As time went on Trinity realised that professors could give them status, I mean
professors could give – get Nobel prizes, professors would be quoted in newspapers
and that would encourage good students to apply to the college so it’d help put the
college on the map and so Trinity started recruiting every professor that came as a
fellow.’ And he said, ‘then the smaller colleges objected and said, ‘We can’t recruit
our two fellows because Trinity’s getting them all,’ so these quotas then became
maximum allowances and Trinity was told, ‘You mustn’t appoint more than six
professors,’ and Selwyn was told, ‘You mustn’t appoint more than two professors,’
and it’s only if every college has got its quota that Trinity can, you know, appoint
more.’ And so it’s Sir Alan Cooke who was the head of Selwyn, he said, ‘We’ve just
had a professor leave to be vice chancellor of a university in Scotland, so we have a
vacancy,’ so he said, ‘Trinity cannot appoint you, if we want you and we do want you
right,’ [laughs] so I said, ‘Don’t I have any choice myself?’ and he said, ‘You can turn
us down but then you cannot be a fellow of any other college for two years,’ and I just
thought this is such a stupid system, I’m not going to go through this, so I accepted
them. And it was also quite useful because my younger daughter I think was doing
her final year in the sixth form in Liverpool and so my family decided to stay in
Liverpool and I was going to spend, you know, in Cambridge and so I had a room in
Selwyn College for that year at a rather low room rent, which suited me very well.
And – and then my family, you know, joined me and we got a house the next year. So
I lived in Selwyn for a year and I’m a fellow of Selwyn College, that’s a typical
Cambridge story which is rather strange.

[1:28:55]

How did your family take to you being away for a year?
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Erm well it’s – it was fine but it’s difficult, so you know, the usual thing when I came
I would say, ‘I’ll come and see you every other week and you can come and see me
every other week,’ but you know, you come here and you find you’re very busy and
so sometimes it’s very hard to go there every other week and so they came here more
than I went there. But yeah you – you sort of – you just get used to living apart from
a, you know, and just seeing each other at the weekend.

[1:29:38]

What’s the main thrust of your own research when you get back to Cambridge?

So when I get back to Cambridge the main thrust of my research is electron
microscopy, I’m still interested in semi conductors but we have no growth equipment
here, so we depend on specimens from other people, so what I do, I set up a group to
characterise semi conductor devices grown by others, both from other universities and
from industry and we offer basically to do better electron microscope than other
people do and that’s we, you know, aim to do. So that is what I do. I think about
getting semi conductor growth equipment but it turns out it’s very difficult because,
you know, the DTI grant has had, I mean, you know that source has gone [laughs].
And EPSRC, there materials commission which I set up had already decided that semi
conductor materials were really important and – and I’d been behind this as well and
we had set up growth centres in different university departments and Cambridge
Materials was not one of those so [laughs] – so I was hoisted almost by my own
petard [laughs] but I mean I had left the materials commission in 1992 but, you know,
I’d still been involved. And so the – those departments, those departments, I think
Strathclyde, Nottingham, Imperial College, you know, a whole range of departments
had semi conductor growth equipment and you couldn’t break into this inner circle
because it was expensive to fund and EPSRC said, ‘Why should we fund more growth
equipment?’ So I did explore putting in a grant proposal but I was just told it was a
waste of time. And because we don’t have multiple sources of funding, you know, in
the UK if the EPSRC wasn’t funded and DTI was out then I was stuck. But then
something happened which was unexpected and that was that I gave a talk at a
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conference about, you know, doing electron microscopy of semi conductor materials
and someone called Ted Thrush, who worked for a local company called Thomas
Swan, heard my talk and they made semi conductor growth equipment. Not – MBE
was what was mainly in universities, they made MOCVD equipment. And he said, he
liked my talk and then a few weeks later he phoned me up and he said, ‘We’ve sold
this equipment to customers and this particular customer has asked us to grow
something to their specification,’ and he said, you know, years of different
thicknesses, and he said, ‘we don’t have electron microscopes here, can you do the
electron microscopy for us as a favour?’ and I said yes we could. But the official
situation was this university called outside work and we were supposed to charge for
it, so we’re supposed to cost it. So I was supposed to estimate how much microscope
time was required, and cost that, and the time on the people, I was supposed to cost
that and then I had to submit this to the university on a form and basically the
university would take a cut of ten per cent and the department would take a cut and
then, you know, the – and this all took, took at least a month. And – and I don't like
paperwork anyway so [laughs] – and he wanted this done now because he had this
customer, so I said, ‘Oh no, you know, we’ll do it free of charge, that’s fine if it, you
know,’ and so we did this free of charge and he came back again to me a few months
later with a similar request and I said, ‘Okay, if it’s not too much, you know, we’ll do
it free of charge,’ and then he came a third time and I said, ‘you know, if it’s going to
build up we have to go through university but otherwise it’s free of charge.’ And then
he phoned up and he said, ‘We’d like to offer you a brand new growth reactor if you
can find the money to install it and run it,’ he said, ‘you’ve been so helpful to us,
you’ve collaborated so much, we’d like to offer you this growth reactor,’ [laughs] and
there were strings attached. So they wanted to be able to use it to demonstrate to
customers and to use it for up to 100 days a year but they would maintain it free of
charge if it went wrong. And so I thought this was just a wonderful opportunity, so I
then applied to the EPSRC, I mean that was in 1999 so coming on in time. I then
applied to the EPSRC for this new growth reactor, I said, ‘We’ve got it funded,’ it was
worth 750,000 pounds, so a big donation, but if they would pay for the installation
which wasn’t cheap and the running costs. And they rejected the proposal but they
said we had no expertise in – we got great electron microscopy expertise, we had no
expertise in optical measurements or in electronic measurements, and they suggested I

189

Colin Humphreys Page 190
C1379/88
Track 7

resubmitted it, you know, with this expertise. And so asked people who were the best
people on optical characterisation in the UK and I was told Phil Dawson at
Manchester and he was best on electrical properties and I was told Jack Harris at
UCL, so I just phoned them up and chatted with them. And I thought, I can work with
these people, I didn’t meet them, there wasn’t much time and so we put in a new
proposal with – they were both involved and that got funded and that’s how I got semi
conductor growth equipment to the department so it was a very fortunate move
[laughs]. But it was by disobeying university rules so that was good [laughs].

[1:35:03]

What do you actually use the semi conductor equipment for once you got it?

So – right, so this was for growing gallium nitride and lots of things happen in life by
lucky chance as you know. So I had got a grant from the EPSRC I think in ’96 or ’98,
it may have been ’98 where it was for blue emitting materials and we were
characterising something called zinc selenide which had been sent to us by Heriot
Watt University and gallium nitride being sent to us from Nottingham and they were
growing it by this technique called MBE which is molecular beam epitaxy. And when
we got the grant everyone thought that zinc selenide was going to the material to go
for and gallium nitride was a new material on the block as it were and it probably
wouldn’t make it. But by the end of our grant it was clear that gallium nitride was the
material to go for and we got this gallium nitride growth reactor. And we were
interested in its properties for displays mainly, no one thought of solid state lighting
then so because it didn’t glow that brightly but, you know, it was for dialysis, it
seemed fine. And so that was the main object of – of – of the device for – and signage
for big displays and for signage, illuminated signs. And the main thing we had to do
was to catch up with the rest of the world and I advertise for a growth position and
there was only one person appointable who was from France and we recruited him
from a French industry and he ran our growth and he’s still with us which is good.
And so we got off to good start because he had growth experience and by the end of
three years we had caught up with the rest of the world and overtaken them in some
respects which was good [both laughs]. So that’s how we got going here and this
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group has just developed and grown ever since. We’re of a huge help to this company
Thomas Swan, Thomas Swan brought along various potential customers, and they
liked what we were doing, they liked the demonstration and they nearly always
bought the kit when they’d come to us, and these kits were then selling for a million
pounds a time so it was a lot of money that was involved. We had a very influential
Chinese professor who said, ‘I will recommend this all over China,’ when he left and
Thomas Swan had eighty per cent of the sales of these reactors in China, you know,
and it dominated the Chinese market for – for a number of years. Then got taken over
by a German company called Aixtron which is a shame but – and Thomas Swan
basically sold out so they made some money. Got taken over by Aixtron. And
Aixtron and Thomas Swan are both delighted with the collaboration we have. EPSRC
set up a steering committee and the steering committee said this was an outstanding
example of university industry collaboration so we had a good – a good report from –
from this so that worked very well.

[1:38:20]

I then got involved with another small industry called Ford-Europa in Cumbria ‘cause
I wanted the devices processed so we just grew devices and wanted them processed
and Ford-Europa could get them processed for us free of charge in Taiwan because of
their links. And so I got a joint EPSRC DTI grant which existed at the time to study
what limits the lifetime of the LEDs because that wasn’t known at the time, and so we
were studying that. And then I got phoned up by Ford-Europa, the managing director,
they had about three people. What they did, they bought in chips from America, they
had them processed in China, and then they put them into displays. And he said, all
their chips had been wonderful, and all processing wonderful, but now customers
were returning them because they were failing within a month, and he said, ‘my
company’s going to go bust,’ he said, ‘we don’t know why they’re failing, can you
help us?’ and because I had this grant, so because I had his grant and because I had a
person on this grant, I said, ‘Well yeah, you know, we can divert this person to look at
why these things are failing.’ So he said he didn’t know if it was the chips he was
buying in, if it was the processing, so luckily it was an obvious problem, we sort of
cut these things in half, looked at them in the optical microscope, I mean he had no
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means of even doing this. And we found that the bond wire had just come off from
the device, just detached where it was joined to the device. And so we said, ‘It’s the
processing that’s gone wrong,’ and he said, ‘Oh,’ he said, ‘it’s the people doing the
bond wires, I’ll sort them out, go to them in China and sort them out,’ and I said,
‘Well it may not be because it might be more subtle because these chips, they have
what’s called epoxy on the top, a sort of hemisphere and the bond wire goes through
that, I mean it’s bonded first and the epoxy is put on.’ And I said, ‘If the epoxy’s
changed and it’s lost some flexibility then when you turn the LED on different things
expand at different rates and the bond wire can just be stressed and come off,’ so I
said, ‘it might by the epoxy.’ So anyway he contacts the Chinese company and they
say they haven’t changed their procedures and so he said, ‘Look, even though we
know the problem,’ he said, ‘I can’t solve it,’ he said, ‘were still going to go bust.’
And I said, I mean it’s a lucky chance, I said, ‘Look, as you know my post-doc is
Chinese,’ I said, ‘why don’t we send her to the company and get her to talk to the
people doing the work,’ right, so we do this [laughs] and she goes to China, goes to
the shop floor and she finds the reason and the reason is that the epoxy they were
using, made by a Chinese manufacturer, the Chinese manufacturer stopped making
that epoxy and they supplied a different epoxy which they said was equivalent. So
they actually did change epoxy and that wouldn’t have mattered but they didn’t read
the directions on the tin as it were because the processing for this new epoxy was
different from the processing for the old epoxy. And the people on the shop floor
were using the new epoxy but the old processing. So the processing temperature and
time was wrong for the new epoxy and when they did the correct processing for the
epoxy the problem disappeared. So, you know it retained some flexibility and so we
stopped him going bust [laughs] and he then as won his – he’s won the Queens award
for innovation recently, he’s – is it North East or North West Industry of the Year
award, you know, from the DTI, very successful company. His turnover in the last
three years has doubled in a time of recession, you know, so he’s doing very well. So
– but, you now, that enabled that – that to happen.

[1:42:20]
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We worked with – we worked with a number of companies, everyone successful, all
the companies we worked – worked with a company called Photon Star LED, two and
a half year project, started the project, they had five employees, three part time, end of
the project ninety employees, that’s not all due to us right [laughs], but it shows how
the industries we work with do well. And then the most recent success story is that
we did get involved in lighting and I could see that [inaud] all the commercial LEDs
you’d buy, so I’m speaking a lot, all the commercial LEDs you buy are grown on
sapphire or silicon carbide and they’re two inch wafers and the material itself is
expensive, you know, sapphire’s not cheap and silicon carbide is actually more
expensive. So I could see if you grew on silicon it would be cheaper ‘cause silicon’s
a lot cheaper. And if you grow on six inch silicon that reduces the costs a lot because
the cost per chip goes down a lot because the processing cost for six inch wafer is
much the same as a ten inch wafer. So we developed this and I gave a talk about this
and … just trying to think of his name, talk about this and someone who was at a
company called Philtronic was in the audience who was on – he’s a scientific bloke on
the board of Philtronic and he said, ‘I want this to be Philtronic’s next product,’ so he
brought two people down, two other board members, and we agreed to apply for a
DTI grant which we got in which Aixtron modified the reactor because we needed
some modifications which were important. We did the growth and tried to improve
the efficiency of the growth of gallium silicon LEDs, Quinetiq were going to make
our recipe – take our recipe and make it reproducible run by run, and then Philtronic
manufacture. So it was a great idea, good proposal, got funded, Quinetiq got a new
growth reactor out of this, and then Philtronic management made some dreadful
management mistake [both laugh] and so they had to sell half their company. And it
got taken over by an American company this half called RF&D and they said, ‘Well
we like this product so we’ll continue with it,’ and it went well, and RF&D then got
into difficulties and RF&D UK said, ‘We want to continue with this project, it’s a
great project,’ but the American ownership said, ‘No, we’ve got to return to our core
which isn’t LEDs, it’s electronic devices,’ and so they decided not to exploit the
project at the end. And the lesson there is don’t let foreign industry control your
industry ‘cause you lose control right [laughs].

[1:45:10]
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But then I gave another talk, so it’s all lucky circumstance, another talk and someone
called John Ellis from a company called X-Fab based in Plymouth was there and he
said, ‘I want to have this as X-Fab’s next product,’ and so I supplied, you know,
wafers to him, LED structures and they started doing processing. X-Fab I think was
owned by a German company who decided to close the English company and just,
you know, be in X-Fab in Germany and Plessey who I thought had long disappeared
but [inaud] survived took over X-Fab in Plymouth and they reemployed John Ellis
and we then had talks with them. But in the meantime we got so fed up with company
not – saying they’d exploit and not doing it, so a Chinese research student working
with us said, ‘Let’s set up our own company and do all this exploitation,’ so we set up
a company called CamGaN in 2010 and we set up another company called Intelec in
2011 and with the object of, you know, exploiting our technology. And we … so this
research student was a director, the post-doc, the Chinese post-doc who’d done the
growth work was a director and I was a director. And then we got as a professional as
it were CEO, and a professional finance officer and we didn’t pay them anything
because they’re so keen to manage a company, they wanted payment to start with but
then other people wanted to run it as well so, you know, they both said they wouldn’t
take any money, they’d take future earnings. And so we setup a good website and
anything and before we could think of expanding the company ourselves we got
approaches from all over the world to, you know, take us over and exploit this and we
decide to go with Plessey because they would exploit in England. And so Plessey
plan to manufacture 500 million LEDs a year in Plymouth and they’re gearing up now
so they’ve hired three of my post-docs to transfer technology, but they’re permanent
hires and they’re employing more people. And Plymouth’s an unemployment black
spot so it’s a great story so, you know, our technology’s being exploited, more people
being hired, UK product, and it will reduce electricity consumption by fifteen per cent
in the UK and carbon emissions reduced by fifteen per cent. Sorry, I’ve been talking
nonstop so that’s terrible.

I got the impression it was a storyline [laughs].

A story, that’s right, yes yes.
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I’ve got quite a few questions about gallium nitride I’d like to ask, how much time do
we have for today thought which was my other question ‘cause I know you said it was
only this morning you had time and we’re coming up to twenty to one.

I think – no I do have time this afternoon because I was due to be at a dinner in
London tonight so I’ve cancelled that, just – not just because of you, because I’ve
been to dinners so many dinners and, er … okay probably not – I’ve developed some
allergy to alcohol so that’s [laughs] not why I’m not going to dinner, I mean I just go
to so many dinners it’s nice having an evening at home. But I’ve also developed an
allergy to alcohol so I think it’s the histamines or something in it. And I think it’s red
wine not white, but a third of a glass of red wine makes my nose stream and I sneeze,
so – and this has happened in the last two weeks, and it’s very strange. And you go
on the web and you find out it’s other people have this all over the web, you know, so
–

That’s awful [laughs].

And it’s – it’s either – it’s not thought to be the additives, it’s not the alcohol, it’s
either histamines or sulphites which are added as preservatives of things, so [both
laugh] anyway that’s –

Good, shall we pause for a moment ‘cause I need to –

Yes.

[End of Track 7]
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Track 8

I was interested in the Rolls Royce University Technology Centre, what do Rolls
Royce actually get out of having a university technology centre in this case do you
think?

I think Rolls Royce used to have all its research in house and I think by having
university technology centres it has some of the brightest minds in – in universities
and the brightest minds in the country who are tackling Rolls Royce problems and
you have these very bright research students, very bright post-docs, it saves Rolls
Royce money because these people are paid a fraction of what Rolls Royce were
paying a permanent employee. Rolls Royce can get government grants to help
support these people, it bring fresh thinking into Rolls Royce. So I think, you know,
the problem in industry research labs can be that you pick bright scientists but then
you employ them for life and you don’t have new blood coming in. Whereas research
students are three or four years, your post-docs are three years, so every three years
you get this turnover of really good people. And Rolls Royce can take a clear look at
them and if they want to employ them that’s a very good way of doing so. So our
university technology centre, the best people we have had go through it Rolls Royce
offers jobs to all of them, so it’s a very good recruiting area for Rolls Royce.

Why is materials research important to Rolls Royce at all?

So materials research is really of fundamental importance to Rolls Royce, I mean it
may not appear to be to start with [laughs], but if you look at the efficiency of Rolls
Royce engines, and that’s what they sell on basically, their efficiency and the weight.
The more eff – the higher temperature an engine operates at then the more efficient it
is, that’s the thermo dynamic argument. And so Rolls Royce wants engines which
operate at the highest possible temperature and so you have to have materials which
will be strong and they won’t melt at these temperatures. And so it’s materials which
determine the efficiency of the engines, and it’s also materials which determine the
weight of the engines as well, so these are the key – two key issues for selling
aerospace engines, so Rolls Royce – materials are absolutely fundamental. And just
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to emphasise that, something like three years ago Rolls Royce decided to enter a
strategic partnership with EPSRC on funding key areas of their research, the first one
they chose was materials. So – and this actually – we have this in Cambridge,
Birmingham and Swansea and it’s the first strategic partnership Rolls Royce has set
up in materials, because this is absolutely critical for them.

Are there any particular successes of university technology centre you’d highlight
over your tenure?

Well very good question, so yes [laughs] so we’ve developed materials which are now
flying in Rolls Royce engines, and so that’s really good, you can look up in the sky
and see a plane going overhead and if it’s a Rolls Royce engine it will have some of
our materials in so that’s excellent.

What sort of materials are we talking about?

The materials – the main material that’s flying is a turbine disc material, so the hottest
parts of the engines are turbine blades, and these rotate at very high speeds and high
temperatures and the blades are connected to turbine discs and the turbine discs have
to withstand very considerable forces. When a turbine blade is rotating at fast speed
the force on the disc is like having double decker buses hung from it, a whole series of
double decker buses around the circumference so the disc is really important. So our
materials are now in turbine discs and we’ve helped in the development turbine blades
as well. So these – and these are the critical engine components, they’re the ones
which are the most important components and it’s our materials which are flying in
these.

And are these completely new materials?

They’re developments of existing materials. So the materials, they’re called nickel
based super alloys and they’re complex structures, they contain about sixteen or
seventeen elements, we understand what all the elements are doing but why they’re
doing it we only understand with about half of them. So in about eight elements we
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can say, this, you know, improves the strength because of the following reasons. The
other elements we still don’t know, it’s almost trial and error, we know it helps the –
helps the blades have a higher temperature and so on but just why we’re not sure so
they’re that complicated. You cannot right down physics equations for dealing with,
you know, a material which has got sixteen different elements in, they’re just too
complicated.

When do you actually start developing a – an improved material?

Yeah, well that’s a very good question so what we try to do to start with is to have
what’s called a base alloy which may just have sixe elements in and then we had the
new element to that and see what happens. And if that has a bad effect then usually
we don’t continue, if it has a good effect then we’ll add some more elements as well
and gradually build up.

And when you say see what happens, do you mean experimentally [both talking at
once] –

Yes, no – yes experimentally and also we do try to do computer modelling but it is
just very difficult with seventeen different elements, so we do as much modelling as
we can but then we’ll add this additional element, we’ll look at the structure in an
electron microscope, we’ll see if what are called precipitates of form, these are sort of
little lumps in the material from which cracks can form. We measure the strength of
the material, and the strength you have to measure at a range of temperatures and you
have to cycl – do temperature cycling because when a plane is sitting on a runway in
Siberia the blades might be at minus forty degrees and the plane takes off and you
know the blades go from minus forty up to about, you know, plus 1,500 degrees, so
it’s just a huge temperature range.

[06:05]

Do you have any personal duties involved in running the university technology centre
yourself?

198

Colin Humphreys Page 199
C1379/88
Track 8

So I’m – I founded that with Julia King as a deputy director and – and she really ran it
and I was sort of – floated over the top [laughs] and I still direct it so I still float over
the top. I go to annual Rolls Royce directors’ meetings where the policy for all these
technology centres is sort of discussed over – for the next year. And then there’s
meetings also a bit more frequently so I’ll be at Rolls Royce say two or three times a
year, and then I got involved in major decisions in the department with the centre.

Hmm. Could you give me an example of the sorts of major decision you might be
involved in?

Yes, so we have a very good deputy director now who did not have a permanently
appointment in the department so he was being funded by Rolls Royce, every five
years he’d get a renewal of his funding. And he’s extremely good and he was getting
offers from other places and so I was very much involved in negotiating for him to
have a permanent position in the department. And it’s not easy to create posts at
Cambridge, particularly when money is tight [laughs], so in this particular case with
the head of the department I went through people who’d be retiring say in five or ten
years time and we persuaded the university to appoint him now but then when this
person retires in five or ten years time they will not be replaced. He’s replacing them
now, but, you know, five or ten years in advance. So that sort of scheming as it were
[laughs] and planning is something I’m involved in. And – and you know, two or
three years ago we got this major new Rolls Royce activity, which I’ve just described
to you, it’s 50 million pounds over ten years, is a lot of money, half from Rolls Royce,
half from EPSRC, three universities involved, Cambridge, Birmingham and Swansea
and half that money is for training new people at the PhD level. So Rolls Royce has
this shortage of PhD materials scientists and engineers and, you know, we’re going to
train them and it’s a very innovative course because these people do some of their
work at Cambridge, some at Swansea, some at Birmingham. We’ve had to totally
change our lectures for research students, it used to be they’d have a lecture course
which went on all term, we’re now going a lecture course in a week, so we just
compress the lecture courses because the students will come and live in Cambridge
for a week and do a lecture course and go to Birmingham to do a lecture course, a lot
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of experimental work. So that’s fifty per cent of the funding, the other fifty per cent is
for research into materials which will replace the nickel based super alloys which are
used at the moment for turbine blades because we can’t push them any further, we’ve
got to a limit and to improve the temperature they operate at further we need
completely new materials, we don’t know what they are and so this is why this fifty
per cent of funding’s going into that.

Do you have much day to day involvement with the science that actually happens at
the university technology centre?

Not so much now, I did when it was set up more but I’ve been con concentrating so
much on gallium nitride that I just haven’t had the time to do that.

[09:25]

Is this a good time to talk about gallium nitride.

Right.

Or what is gallium nitride I suppose is a good place [laughs] to start.

So – so gallium nitride is manmade material, it doesn’t exist in nature but the
elements that make it up do of course, and so we grow gallium nitride in something
called MOCVD equipment, that’s Metal Organic Chemical Vapour Deposition
equipment and the nitrogen source is ammonia so it’s just like the ammonia that
people use in households, except ours is ultra pure ammonia. And the gallium source
is something called gallium trimethyl and we have what’s called a showerhead
reaction which is just like – if you think of a showerhead at home in the bathroom
which has lots of openings and the water comes through then the idea of the
showerhead arrangement is that half the holes we have the ammonia coming down
and half the holes we have the gallium trimethyl coming down and the point is they
don’t react together because they’re separated, physically separated. And then we
have a hot, what’s called substrate underneath which can be sapphire which is heated

200

Colin Humphreys Page 201
C1379/88
Track 8

to 1,000 degrees and these gases come down through the showerhead and when they
hit the sapphire they decompose and the ammonia decompose to nitrogen and the
gallium trimethyl decomposes to gallium and the nitrogen and the gallium they skit
around on the surface until they meet each other, then they form a chemical bond.
And in that way we grow a mono layer – an atomic layer of gallium nitride, then we
grow another one, so we grow layer by layer. And the speed of growth is about the
same speed as grass grows, right, so you think grass grows rather slowly so these
materials are grown layer by layer atomic – and it’s quite slow. So to grow a whole
device, a whole LED device takes about five hours so it’s slow but not that slow.

When you say LED device, what does device mean in this context?

So what we grow we grow – we grow on top of sapphire so which is a standard
material to grow on, and we grow layers of gallium nitride and then we introduce
some indium so we grow layers of indium gallium nitride and it’s those layers which
actually emit the light. And if we have ten per cent indium in a layer we get blue
light, if we have twenty-five per cent we have green light. If we had about eight per
cent we have red light, so we can choose the colour we want just by varying the
composition and varying the indium content of those layers. And we grow very thin
layers of indium gallium nitride and then we grow some gallium nitride on the top and
if you pass electricity through that then you get this brilliant light coming out which
is, you know, blue light if it’s ten per cent indium gallium nitride. And that’s – that’s
a device, but it’s a device structure we call it ‘cause to make a real device you have to
put the electrical contacts on to make contacting easy, and then the whole object is
encased in what’s called epoxy, just to protect it, and so that’s a sort of package
device.

What does gallium nitride actually do?

So it’s a remarkable material in that if you pass a small electric current through it you
get a lot of light out and it’s very efficient. So with an incandescent light bulb which
has a heated tungsten filament if you put electric current through that five per cent of
that electrical energy is converted into light, whereas with gallium nitride LED at the
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moment thirty per cent or thirty-five per cent is converted to light, but we’re aiming to
get at least sixty per cent converted to light, so that they’re really efficient converters
of electricity into light.

Were LEDs the goal at the start?

Erm … not – not for lighting, so the goal at the start was having displays, large
displays like at football grounds and so on where you would have an array of LEDs
but they’d really be, you know, not – we wouldn’t – you won’t illuminate the stadium
if you want it for display purposes or signs like exit signs in shops which used to be
sort of tiny florescent tubes and not increasingly are LEDs for displays. But LEDs for
lighting are a much more recent thought and that’s because the efficiency’s improved
so much.

[14:10]

You make it sounds like a remarkably easy process to grow a semi conductor and all
these different types of lighting involved but is it actually that simple or are there
hurdles to overcome?

So – well that’s a very good question, so no it’s – requires quite a lot of skill and there
aren’t that many people with the skills around. So the people who can grow these
devices they’re like gold dust and so, if someone leaves, recruiting them is really
difficult. And the person who’s been working with me since the year 2000 when we
had our gallium nitride growth reactor donated, I recruited him from France because
there were no good English applicants, so you know, we’d advertise and he was the
only appointable person. And we’ve recently recruited another person, we advertised
and this person comes from a technical university in Germany, in Berlin, so again no
suitable UK applicants. Why [laughs]? Well – for some reason the UK is not training
applicants in the right area, so – and it’s hard to describe to people because it’s not
that we’re not training enough science people, we’re probably training too many
biologists, so biology is very popular, in schools, it’s popular in universities, in
Cambridge University lots of the technicians in biology departments have PhDs, not
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just degrees, have PhDs because they cannot get biology jobs, there aren’t enough of
them. Whereas in the physical sciences and engineering, you know, none of our
technicians have PhDs and don’t have degrees [laughs] and if they’re good they’re
just snapped up by industry. So Rolls Royce grant would recruit enough people in a
materials area, we can’t recruit in the semi conductor area. And basically until about
three years ago the number of material scientists trained in all the UK universities was
less than one Singapore university produces, right, so Singapore is a planned
economy, much more so than here and they know how many materials scientists they
want. And one university there called Nanyang Technological University, they’ve
only got two universities, one of them produces more material scientists than all the
UK universities put together and so we have this huge shortage and so I need to
recruit from abroad. And if Europe doesn’t have any because there’s a shortage in
Europe I do have to recruit from China or India because there’s no other option.

Is there something intrinsically difficult about growing semi conductors as –

You have – I think if you have – right the machines, now the model machines run the
computer control, and you can get a recipe like making a cake, and you can feed this
in the computer and so you can grow a good structure from this recipe and that’s what
people in industry do but if we’re in a university and we want to improve a recipe,
let’s say to make something more efficient, you really have to understand what you’re
doing and you have to understand how the machine operates and you have to input the
right data into the computer. And that requires a lot of skill and knowledge and that’s
what we’re short of so that’s the problem.

When abouts did you actually start work on the gallium nitride?

I started work I think in 1996 or ‘7 and we were using material sent to us by other
people. And we were looking at gallium nitride and gallium arsenide, so the whole
range of materials and gallium nitride was in its infancy and I just had a hunch then
that this material is going to be very important. Because only one other material in
the world could produce blue light when you passed electricity through it and that was
called zinc selenide, and that was never very bright. And it was always very
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imperfect and so the imperfections quenched the light emission and gallium nitride
has just taken off. And I think it’s the most important semi conductor material zinc
silicon, you know, it’s that important.

Why did you get a hunch about it?

Oh scientists do, so I think, you know, scientists get hunches and sometimes those
hunches are quite strong but I think it’s a strange feeling but most scientists think –
they have a hunch to go in a certain – you know, certain direction and so I thought we
should pursue gallium nitride and I was lucky because it turned out to be right.

Do you remember what sort of thinking process you actually had for that hunch at all,
where were you when it happened?

Right. I – okay I don’t remember where I was, I just remember knowing – something
strange about gallium nitride and that is it’s full of defects but it still emits brilliant
light and no other light emitting material does this. All other lighting materials, if
you’ve got the defects, the defects stop it emitting light, with gallium nitride it’s not
the case so I thought this is some very special material and it turns out be and its
properties are quite unlike those other materials. And just as an aside we’re just
starting work on its electronic properties for transistors, and it turns out that gallium
nitride is probably forty per cent more efficient than silicon for transistors and so if
you could replace silicon transistors with gallium nitride ones you’d save a lot of
energy. So you know, every mobile phone, every computer, every television set has
got silicon transistors in and if you just replace some of those with gallium nitride
you’d save maybe seven per cent or ten per cent of energy, electricity used in the UK
so quite significant.

[20:15]

You mentioned that sometimes scientists get hunches and sometimes hunches are
wrong –
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Yes [laughs].

Did you ever have any wrong hunches over your career?

Yes, I’m sure I have. I’ve also had hunches which I still think are right but everyone
else thinks are wrong. So there’s a wonderful phenomena called superconductivity,
which has been known about for some time, but these materials only worked at very
low temperatures and then I guess in about 1985 or something like that, what were
called high temperature superconductors came along which would operate on liquid
nitrogen temperature and there’s still no theory for those, so the best minds in the
world. Now I have a theory for those but no one in the world believes it [laughs] so –
but I still have a hunch that it is right. So yeah you can get hunches and, yeah, and
sometimes they turn out to be wrong.

Is there a brief public understanding of science version of your hunch you could
explain to me?

Of – for?

Of how it works?

For –

Semi superconductivity?

Yeah, for the new superconductors. Okay, so I believe that these materials which are
called single crystal materials, they’re actually composed of two different types of
materials in which the atoms are all in the same position, but the electrons concentrate
more in some areas than others, so if you think of – let’s think, yeah, if you think of
ice in water then the electrons have a different density, different concentration in the
ice than they do in the water. And so I think this material has these two different
concentrations of the electrons and I think that you have these blocks like lumps of
ice, in this material, and that the electrons which take part in the superconductivity
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because there’s no resistance lost in superconductivity, they skate along between the
lumps of ice. And it’s like trams going on a tramline, you know, if you think of a grid
in a town where you’ve got tramlines and blocks of houses, so blocks of houses like
blocks of ice, then the electrons are skating along on these tramlines, so that’s a sort
of – that’s a sort of explanation. And – and that they have zero resistance which is
wonderful, so if you could have these in power lines in the country then you’d lose no
electric power when you transmit power from, you know, Scotland down to England
for example. Whereas at the moment we’d lose quite a lot of power when we transmit
electricity down, you know, from Scotland to England.

Why did you arrive at that particular theory?

Oh that theory was an interesting – right, so I was – I was doing this lecture tour in
Australia which I may have mentioned earlier, where the Australian Academy of
Sciences funded me to spend seven weeks in Australia giving lectures in six major
cities. And I was giving these lectures and I thought to myself while I’m doing this
and travelling around I should think of some scientific problem at the same time, and
superconductivity was an unknown, you know, unknown theory which is still is,
there’s still no – no accepted theory. There’s, you know, at least forty theories but
scientists think they’re all wrong, right, appart from the person's who's proposed that
theory. So I thought, you know, while I’m in Australia for these seven weeks I’ll just
think about superconductivity. So I gave these talks but when I wasn’t giving the
talks I sort of concentrated on thinking about superconductivity and I came up with
this theory at the end of the seven weeks, which was science doesn’t usually work like
that.

Do you have any data to base that theory on or is it just –

I – no, well we had some electron microscopy and electron diffraction data, which had
been taken by a post-doctoral person I was employing, who actually was from
Australia. And this theory I thought made sense of that data, so you know, it was
consistent with that data that we had so it was based on some experimental data.
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And once – once you’ve thought up your theory where do you take it next?

So where you take it next is you have t publish it and I thought this was a really good
and innovative theory and of course if a theory’s right it’s very important. So I
submitted to Nature which is a key leading journal and they rejected it, and I then
submitted some other journals and they rejected it because it’s – a theory like no other
person’s theory. And so the problem is what do you do then as a scientist and I then
got invited to … give – well there’s two things which happened, I organised a
conference on the centenary of the discovery of the electron in 19 – oh 19 – whenever
it was 1997 I think, yeah, and because I organised this conference I could give my
own talk and put it in the conference proceedings, so that was a lucky thing [laughs]
as I was organising this conference. But then I was asked to write a paper to
commemorate someone’s eightieth birthday and this was a special issue and I put this
paper into that special issue and then those papers are not usually rejected, if you’re
invited to give some of your special issue you’re not usually rejected. So the editor
had some considerable doubts but it’s got published, so it is published in a reputable
journal. So – but otherwise it – it can be quite difficult, if you’ve got a theory which
swims against the tide then it can be quite difficult to get it published but I managed to
with this.

After you had got it published what sort of reception did it get?

A few people refer to it, but most people think it is wrong. And I still think it may be
right [laughs], but I’m just optimistic. But I mean the other thing is that what’s
important for scientists is when hunches are wrong you have to just admit they’re
wrong, you know, and which I’ve done many times, thought hunches are wrong, but
this particular hunch I still think may be right [laughs].

[26:35]

Could you highlight one or two cases where you’ve had a hunch that was wrong?
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Oh gosh … I suppose so with looking at electron microscope images, so if you put a
material – I mentioned this before, material in an optical microscope, let’s say you put
a leaf in an optical microscope and you magnify it up it still sort of looks like a leaf,
you can see the veins in the leaf at high magnification. If you put a leaf in an electron
microscope and magnify it you’re going so high magnification it doesn’t look like a
leaf at all. And so the question is you see this image in an electron microscope and
you say, ‘What are these features in the image?’ and I’ve spent some time in my life
interpreting these images and saying what – how they correspond to structures in the
object and I’ve frequently been wrong there. So I’ve made an assumption about, you
know, a hunch and it turns out to be wrong, so that’s quite often that’s –

How do you actually find out it’s wrong?

Well one thing you do is you say I think this is a structure and then you put that
structure into the computer and you compute what the image should be, so basically
you have to take the structure, calculate what’s called the potential for – for the atoms
around this structure are and then compute an image and if that image doesn’t agree
with the object you say, ‘Okay, that structure can’t be right,’ so that’s one way you
know it’s wrong.

[28:05]

Did the – shall we pour a coffee [both talking at once] I’ll just pause.

[Break in recording].

You’re talking about, you know, your research on gallium nitride, is this sort of what
you’re doing personally or is there a research group involved [both talking at once] –

Oh yes, so yes so – so yes, so there’s a research group, so the first grant I had on
gallium nitride I had one person working on this, EPSRC funded one person, we now
have a group of oh twenty-five or thirty people so it’s quite a large group. Recently –
I was the only university appointee, permanent staff member until about two years
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ago and now we’ve got, you know, a new young lecturer who’s very bright. So I was
responsible for raising outside funds for all of my group, so you know, these twentyfive people. So I spent, you know, about a third of time probably in fundraising for,
you know, raising salaries for all these people is not so easy and keeping them going.

And where did you raise the funds from?

Well the – the main UK funding place is the EPSRC, this one research council, if it’s
a project with industry then what used to be called the Department of Trade and
Industry and now called the TSB, Technology Strategy Board I get funds from them.
I get funds from Europe so European funding is very important. Some of the funding
is collaborative funding with America. So wherever there’s funding I try and hunt it
out. And industry, industry provinces some funding as well so you know, it does go
from a wide range of sources.

[29:55]

I guess to most people the idea of a material that produces light [inaud], how does
gallium nitride actually work?

How does it actually work, right so [laughs]. So … so with – with gallium nitride it’s
called a semi conductor to start with and that means its electrical conductivity is not as
good as a metal, so a metal is also called a conductor and something like copper you’ll
use for wires in – in your house is probably copper wiring because copper conducts
electricity, you know, very well. If you tried to use a semi conductor in your house
for wiring it wouldn’t work well because the electrons can’t travel along it so well and
the wire would also get very hot as it sort of struggles to get the conductivity right,
and so it’s called a semi conductor. And – and the reason it’s called a semi conductor
is that there’s an energy gap which separates electrons in some states from other
states, whereas in a metal – in a metal there’s isn’t this energy gap at all, so electrons,
if you want to accelerate them they can gain more and more energy just continuously.
So in a semi conductor that’s not a case and there’s an energy gap. And what you do
to get light out of a semi conductor, you put contacts on for a battery say and you
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inject from this battery electrons into this semi conductor and the electrons then fall
over this energy gap, it’s like falling down a hill of a certain height and when they fall
over they give out energy. So you know if you’re standing at the top of a hill you’ve
got more potential energy than if you’re at the bottom of a hill and if you jump from
the top of a hill to a bottom of a hill then there’s probably a crash and that energy is
given out as noise. When the case of a semi conductor where an electron falls down
this energy gap the energy is given out as light. And the – as you vary the width of
this energy gap so you can vary the – vary the wavelength of the light that’s emitted,
the colour of the light that’s emitted so very crudely that’s what happens. So we
pump electrons in from a battery and those electrons fall down this energy gap and
light is emitted, but in gallium nitride it’s very efficient and gallium nitride itself is
sort of blue light that’s emitted and the blue LEDs that are seen in many places now
are gallium nitride LEDs. And then if you want to get white light out you can coat
those LEDs with what’s called a phosphor and you can use the blue light to excite say
a yellow light in a phosphor and it’s a thin phosphor coating so some of the blue light
shines through so blue and yellow give a rather cool sort of white light. And if you
look at LED lights on the front of bicycles sometimes you notice if that cyclist is
coming towards you the light is a blueish white, and if you look at it’s just passing, at
the side of a light it sometimes looks a yellowish light, that’s because it’s phosphor
coating is not very uniform.

[33:10]

Broadly speaking what’s the actual – the aim of the research on these – on this
material?

Well the aim of the research, so – so – well to start with what distinguishes a material
scientist from a physicist and one thing is material science always tries to do useful
research, and some physicists do that but a lot of physicists, you know, do things
which are improving our fundamental understanding but they’re not useful. So I’ve
always tried to do useful research and my – the main thrust of what I’m doing now is
to try and get home and office lighting made from LEDs because the old fashioned
incandescent light bulbs we had which have now been banned were very inefficient,
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and the compact fluorescent lamps we now have, all the fluorescent tubes are more
efficient than the old fashioned light bulbs but they’re still only twenty per cent
efficient, so they’re eighty per cent inefficient. And the gallium nitride LED lighting
will be maybe three times as efficient as a, you know, low energy light bulbs. And no
one likes low energy light bulbs, right, they take time to come on, the colours not very
good, you can’t dim them and they contain mercury which isn’t very good for you if
you break the light bulb. So LEDs, they’re harmless, they come on instantaneously,
you can dim them and they’ll last a lifetime.

When does developing LED light bulbs become the goal?

It’s been a goal with me for the last four or five years I guess, and Plessey are going
to, you know, take our technology that we developed for growing on silicon which
reduces a cost and manufacture 500 thou – 500 million of these a year, which is a lot.
That’s their plan and this is 2014, so they’ll actually start producing these in the
summer of next year but they’ll work up to 500 million a year by 2014 so it’s a huge
new manufacturing for the UK, so it’s a really good story.

Why did you decide to sell to Plessey in the end rather than the other offers?

So we had other offers, I – I wanted to go with a UK company, so – and it’s partly
let’s try and do something with the UK ‘cause the UKs funding my research and you
had a lot of pleasure out of all this and so let’s do something for the UK. But I also
thought that if you sell to another company and get them to exploit the research then
you probably totally lose touch, they just take what you’ve done and say thank you
very much and they go away. And with Plessey there’s a chance of a continuing
relationship. And indeed Plessey are saying that they want to build a Plessey
Cambridge laboratory, so the idea is that my group in Cambridge do the basic
fundamental science research and then in a Plessey Cambridge lab develops that, so it
can be turned into industrial product, and then Plessey in Plymouth actually
manufacture it and so that will be a really good set up. And I think we’ll only – not
only do LEDs, we’ll also do electronic devices and the LEDs, we want to work
towards proper mood lighting, so you can have a – like a television control switch,
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you can dim the lighting, you can get up to a blueish white light in the morning, go to
bed to a reddish white light in the evening, you can just have mood lighting, you can
have a girlfriend around, have reddish white lighting for a meal or something [laughs].
And have lighting totally under your control so if, you know, if – if someone comes in
and as my wife comes in and she says, ‘I don’t like this light, it’s too harsh this white
light,’ you just can tune it, make it less harsh. And also have electronic controls, so
we’re sitting in a room at the moment where at the desk there’s natural light coming
in from the window and there’s also light from fluorescent tubes overhead and the
fluorescent tube lighting is the same whether I come in day or night. Now what we
want, we want to have in our bulb a sensor so when – what we really want, we have
constant illumination on this table, that’s what you really need, so when light’s
coming in through the window you can almost turn these lights overhead off, right.
And as – as a – it gets towards nightfall then these should get more and more bright
until totally the illumination is from these fluorescent lights overhead. And we can do
that in principle with our LED lighting and that will save even more energy, probably
another forty per cent of energy savings from doing that, so we want to have
intelligent lighting is the next thing we want to do. We’ve got all sorts of ideas, if
you’re [laughs] – if you would stop your car at a traffic light and it’s LED lights in
your car and in the traffic light the traffic light can communicate with your car. And
the traffic light can tell you, it can beam information so it won’t be wires on a traffic
light, be information that’s beamed from the traffic light to your car, displayed on a
dashboard which says a mile ahead in this room there’s been an accident, why don’t
you divert to the left, right, you can get this information transited. So we think of
information being transmitted as radio waves, and in televisions you know waves, we
can also transmit information on light waves, it’s called modulated light waves, so we
can use LEDs to actually transmit information like this. So the future for LED
lighting, you know, is vast actually, a lot more than meets the eye.

[38:50]

Where do the ideas for these applications actually come from?

212

Colin Humphreys Page 213
C1379/88
Track 8

Some – they come from members of my group, I have some, they have some, we
discuss them, you know, we throw around ideas sometimes so it’s really stimulating.

I’ve got an idea that – you know, where this research is going and where it’s at now
and I’m not quite sure how you get from the incubator at the start growing your first
gallium arsenide to actually getting at this stage, what’s the narrative between the
two?

Right, so we grew our first gallium nitride on sapphires, everyone else was doing, I
then had this hunch that we might grow on silicon and I got a three month exploratory
grant from the EPSRC, it was actually 500,000 pounds and – and at the end of the
three months we had demonstrated that it looked extremely promising, so the
efficiency of the devices was very low but it worked, I mean you could see this, the
light emerging, like it was a bit dim when you grew on silicon and based on that
exploratory grant we then got a much bigger grant and we gradually improved the
efficiency of growth on silicon until our energies grown in silicon are as good as those
grown on sapphire but they’re about five times cheaper. So at that stage you think
these can be commercialised because, you know, they’re five times cheaper than what
you can buy in the shops now. And but it’s a sort of slow process and of course it
may not work. I mean it could be that we would never make LEDs on silicone as
efficient as on sapphire, it just happened that we can do, we can do that so it works
and sometimes it doesn’t and sometimes it does but [laughs]. But so far it’s just been
the wonderful material, just about everything we’ve tried on gallium nitride has
worked.

Once you’ve got this new material how do you go about promoting it?

So I give talks at conferences, I have been interviewed on local television, I’ve been
on breakfast television, you know, normal breakfast television. So we’ve – the
university issue press releases and that’s how things are picked up, so normally either
university or company issues a press release and then newspapers pick it up so this
work – this work has actually been reported in not only The Times, it’s got into the
Daily Mail, the Daily Mirror, so you know, pick – lighting’s – I was on – right I’ve
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been on You and Yours, this [laughs] – this I think it’s largely a woman’s programme
for the radio. But what the producer told me, she said, ‘I was on You and Yours for
the fifth week running because people are so fed up, women are – women in particular
are so fed up with these low energy light bulbs they want to hear how they can be
replaced,’ and she said, ‘we have this wonderful response, you know, you talk about
LED lighting.’ So – so you can get through to the media quite easily, they’re [laughs]
pleased to listen.

So you did five weeks of You and Yours?

No, so – sorry, no they had five weeks of complaints and then I came along, that’s
right [laughs] so yes to be clear, yes [laughs].

[42:00]

It sounds like you’re doing an awful lot of different things at roughly the same sort of
time, you know, as –

Yes, yes.

You mentioned putting aside the government work and giving more time to your
research.

Right, yes.

Opening the university technology centre, being a head of department, researching
gallium nitride, I’m wondering how you actually balance all these activities, could
you perhaps talk me through a typical day or a typical week, whichever seems more
applicable to you [laughs]?

Right, yes, okay. So there’s – there’s often no typical day or typical week but I do
work very long hours. So I – I d – I usually start about half past eight so not that
early, but I finish about seven. And I often don’t have a coffee break in a morning or
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a tea break in the afternoon, I have a lunch break. And I’m in at work, when I’m in
Cambridge I’m in at work most Saturdays and quite a bit of Sunday as well, so I
probably do a sixty or seventy hour week. And many of my students work hard as
well. So I – and I take very few holidays so my wife very long – you know, long
suffering. But just to do all these things it is a matter of spending a lot of time on it.
And you’re competing of course with people all over the world and people in China
are working very hard and not taking holidays, you know, people in America don’t
take many holidays, and if you’re going to match the competition you have to do
much the same [laughs].

Has that been the case your whole time at Cambridge?

It’s been the case I think what – you know, since I’ve been a research student, so in
Oxford as research students, you know, everyone would work in the evenings and the
weekends often. So it is, it is yeah quite hard work and occasionally I relax and write
a book or something but that’s unusual, it takes time.

When you are actually head of – when you were head of department when you were at
Cambridge how much of your time was taken up with head of department things?

So – so yeah when I was head of department most of my time was head of department
things, and it has to be because it’s a big job and if you want to develop the
department it just does not happen unless that’s your top priority. And someone once
said to me, ‘The key issue is what you think about when you’re shaving in the
morning,’ right and so [laughs] – and so when I was head of department I didn’t think
about my science research because I had to think about the meetings I had that day, or
plans I had for expanding the department and so on, so when I was shaving in the
morning I’d think about head of department things, and now I’m not head of
department I never think about head of department things, so it’s a big difference.

And what actually are head of department things, what sort of activities?
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Right, so – so when you’re head of department there’s a whole range of things, I mean
there’s nearly always some staff problems, or student problems to – to – that are
ongoing to sort out. There are meetings that you go to where you try and obtain
resources for your department and it’s a competitive situation with other departments
and so you make the best case you can to get these resources, so you have to be
thinking about the words you’re going to say at the meeting. You also – there’s heads
of departments meetings in London and all the heads of department at materials
departments, there’s going into schools and promoting the department and trying to
get students to apply from schools so there’s a wide range I think, and also the
finances, you have to be on top of the finances. And they’re quite complex for a
department, I mean our – I’m not head of department, I don’t know, but I mean the
annual departmental budget is millions a year and so you have to, you know, be in
control of that basically, you have to know what’s going or else it gets out of control.
So basically the buck stops with head of department. If there’s an accident in the
department it’s not the safety officer who takes the blame, it’s head of department,
you know, so yeah, so it is a big job. I mean if it’s done properly and many heads of
department don’t do the job properly but then their department suffers and it declines.

If those are head of department things could we do the same for, you know, what are
research things over this later period of your career?

Right, so if you’re running a research group a key thing is fundraising, and so I’m
always on the lookout for new initiatives and ways that we can be raising funds, and
so even when you’ve got substantial grants, so I’ve been very fortunate now, so I’ve
got – I’ve got good grants for my research, you’re still looking out for new areas of
research and so for example this Friday I’m flying up to Glasgow because I’m in a
collaborative proposal with Glasgow where we’ve been shortlisted and we have an
interview, it’s very competitive and we’ve got a mock interview. I’m going up to
Glasgow because they’ve set up a mock interview and so my – myself and two other
people we’re having this mock interview in Glasgow and then we’ll have the real
interview later this month. And also running the group you keep the profile up in the
group so on Sunday night I fly out to Eindhoven to give an invited talk, it’s the first
talk of a conference in Eindhoven on LEDs, and I give that at 8:30 Monday morning.

216

Colin Humphreys Page 217
C1379/88
Track 8

Then I fly back to the UK later that day, because although the conference lasts for a
week I’m too busy to stay so I fly in and I fly out. Later this month I fly to Australia,
26th of November where I give an invited talk at something called a Bragg
symposium. But while I’m there I’m going to go to give talks in Melbourne,
universities in Melbourne, and in Adelaide and in Sydney. So again I’m talking about
the research of the group and its publicising the group and looking for collaborations
if relevant. So, you know, when you’re doing research you’re doing this all the time.

What sort of subjects are these invited talks on?

There’s usually some aspect of gallium nitride, so because the gallium nitride work on
silicon’s attracted a lot of interest I’m often asked specifically to talk about that. And
I’m often give titles, I mean I was out in St Petersburg a month ago and, you know,
given a title and went on and I’ve been given a title for my talk in Eindhoven next
Monday. And sometimes I can choose a talk, but it’s usually, you know, a gallium
nitride related talk I talk about. And sometimes it maybe electron microscopy
because I still do a lot of electron microscopy and I get invited to give talks on
electron microscopy as well.

[48:55]

How do you actually sort of balance those varying research interests, do you sort of
work on them all three topic – all the topics all the time or do you sort of do a few
months of gallium nitride, a few months of electron microscopy, how do you actually
organise it yourself?

I used to do a lot more things at once, so I used to have a number of different projects,
very different projects so I’d be doing say electron microscopy of new alloys for
turbine blades and I’d be doing electron microscopy of semiconductors, or I’d be
trying to develop some new electron microscopy technique. And – or I’d be working
on superconductors. I’d often have, you know, ten different projects on the go at once
which is unusual, they’d be quite different. And because the gallium nitride work’s
been so successful I’ve just honed in on that. So in the past I might have had a group
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of fifteen people and you know working on ten different topics and now I have a
group of, you know, twenty-five or thirty people all, nearly all of them working on
gallium nitride but different aspects of gallium nitride so I’m now much more focused
because it’s just such a big gallium nitride, yeah.

How long do you think it will be before we actually see gallium nitride light bulbs in
our homes as a matter of course?

[50:15]

Well I think this cost reduction is going to help a lot, so you can get them now but
they’re very expensive and that’s the problem, so you can go out now and buy a sixty
watt replacement bulb and if it’s a good one, a good quality one, Philips have one for
example and it’s forty dollars. But not many people do that. Now Buckingham
Palace has, right, especially bulbs hard to replace, so Prince Philip has said apparently
every time you replace a light bulb, you know, high up in Buckingham Palace you
have to have scaffolding now ‘cause ladders are not – not thought to be safe, you have
scaffolding and he said, ‘I’m fed up with the scaffolding, I want long lasting light
bulbs,’ so it’s gallium nitride light bulbs. The front of Buckingham Palace which is
now illuminated is gallium nitride illuminations and their power consumption is so
low it costs less to illuminate the front of Buckingham Palace than to boil an electric
kettle to make a cup of tea, right, so really low power consumption. But the problem
is the cost of the light bulbs and now – so they’re already in existence if you can
afford them. Our cost reduction will mean that many more houses will have them and
well Plessey should be selling LEDs, they’ll initially sell the LED chips to companies
like Philips and Osram and this will happen in a big way in 2014. And they’ll be in
the marketplace 2014, 2015, and I think in the next five years they’ll be coming in
very strongly into the marketplace, they’ll be improving all the time. I think they’re
the ultimate light source, right, because they come on instantaneously, no mercury,
they’ll last about sixty years of continuous use, so you know, fit and forget. They’ll
be healthier for you eventually because the lighting quality will be better so, you
know, ultimate light source which is what we need.
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Do you think you’ll move onto another research topic after that?

So – well I’m moving into gallium nitride transistors, and I for some time had an
interest in ultraviolet LEDs because if you get the right wavelengths, I mean the
gallium nitride LEDs we’ve been talking about are visible light emission, ultraviolet
the white wavelength they’ll kill all bacteria and kill all viruses. So what they do,
they damage the nuclear gases which is part of DNA and they stop them from
reproducing, that’s how they kill them. So irradiate with ultraviolet they can’t
reproduce, and so this can be used for purifying water. And so this’ll be a wonderful
thing to do so in the developing world you can just kill all the bugs in the water, and I
think we’ll use it in the developed world as well because it’ll be so good. You won’t
need to chlorinate water, right, you’ll just use these gallium nitride LEDs to kill all the
bugs in the water. We can – we know it’s going to work but we don’t yet have the
right intensity, it’s all very dim that your ultraviolet was but that’s probably five to ten
years research. And so I want to start, you know, moving in that direction. Save
millions – it will save millions of lives, it’s a good thing to do [laughs].

What about your interests, what about your work interests most today?

The work interests I?

What about your work interests you most today?

I most today, sorry?

Oh sorry, what about your work interests you most today?

Oh sorry, yeah, sorry I misheard. Yeah, what interests me most today? I guess the
work that interests me most is the work on still developing solid state lighting.
Because we still need to improve the efficiency still further and make them better still.
And then I will be moving into – this is what the interview in Manchester is actually
going to be about this Friday, moving into electronic devices because the gallium
nitride electronic devices can be forty per cent more efficient than silicon electronic
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devices and they will start replacing silicon devices, but especially the higher power
ones in mobile phones and computers and so on. And they’ll save the UK electricity
maybe seven to ten per cent of electricity so a big electricity saving using these so
those are my immediate interests. And then with the UV ones, you know.

[54:50]

We have some – I’ve got – there’s one or two people in the group at looking at UV
LEDs but I think those examples will grow in the future.

In terms of … you mentioned one of the other things that you have time to do, you
were also taking time off to do, is write books, and on what sort of subjects?

Right, so yes so right, so [laughs] I then got interested in writing books at the sort of
science theology sort of – or science bible interface. And I got started on this – I’m
not sure if I said this before, I got started on this when I was in Oxford and my father
gave my younger daughter a book called Great Men of History and it had a page for
each person described and in the index it just listed the people on each page and it
gave their dates of birth and death – did I talk about this before, I’m not sure.

I don’t think we’ve discussed this, we’ve discussed some children’s [inaud] [both
talking at once] you produced before but [both talking at once] –

No no, not this, no.

Not specifically.

I don’t think we have, so yes, so … so my daughter had this book and she I think was
seven or eight at the time and she said to me, ‘Daddy, why is it we know the date of
when – date of birth and death of Christopher Columbus and Alexander the Great and
Julius Caesar, but with Jesus it says born 4BC question mark, died AD 30 question
mark?’ and so I thought, well that’s a good question, you know, why don’t we know
the date of this man. And it so happened, again it’s these – these chance happenings,
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it so happened that that Easter in church was a reading from Luke’s gospel which I
think was an unusual version, unusual translation which talked about the three hours
of darkness at the crucifixion and it said for the sun was eclipsed. So I thought, ah
well, if there was a solar eclipse at the crucifixion then we can probably date this, you
know, there shouldn’t be any discussion about it. And it so happened also that I had
recently hired a very good astrophysicist in Oxford who was a research student still in
his seventh year, he’d run out of funding and he’d come to me to do computer
calculations of electron microscope images, so I’d advertised for, you know, to do the
post-doc to do these things, he wasn’t a post-doc but he was a whiz kid on the
computer so he was working with me. So I went to see him and I said, ‘Graham, you
know, you’re an astrophysicist, can we do calculations to calculate when there was a
lunar eclipse, you now, seen – a solar eclipse seen from Jerusalem?’ and so Graham
said okay he would do that. And the next day he came back and said, ‘It’s all rubbish
because you can’t have a solar eclipse at Passover time when the crucifixion was,
‘cause Passover time is full moon time and you could only have a solar eclipse at new
moon time if you look at, you know, how eclipses are formed that has to be the case,’
and so that got me interested. And I then found that only half the verses of Luke’s
gospel have these words, for the sun was eclipsed, they’re just added on in half the
verses, but the earliest manuscripts don’t have them. And even then when it says for
the sun was – light was eclipsed, what it really means is the sun’s light failed, they’re
not talking about a technical scientific eclipse so – so that Greek actually means the
suns light failed. So – so we thought, okay, can’t be a solar eclipse, Luke’s gospel
doesn’t really say so anyway and if you want a natural explanation it could have been
a dust storm which can, you know, make the light – you can’t see the light from the
sun. But that’s how I got involved in this and I started pursuing this and we
reconstructed the first century AD Jewish calendar to give you a framework of the
events around the crucifixion. So if you say the crucifixion was on a Friday you say,
well you know, what Friday was it? And Pontius Pilate was procurator of Judea and
the gospels tell us and Tacitus tells us as well, the Roman historian and that was AD
26 to 36 because the Romans recorded this, it’s well documented. And so you’re
saying, you know, when did – when was Passover time on a Friday in AD 26 to 36,
but you need a calendar to do that and we don’t have records of the calendar. But we
do know that the ancient Jewish calendar, the first day of the month was when they
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first observed the lunar crescent, the first visible lunar crescent was the first day of the
month. And you can calculate this using computer programs. And this wasn’t a new
idea ‘cause Isaac Newton had this idea amongst others and he did these calculations,
but his equations weren’t quite right and so his calculations weren’t quite right but,
you know, he almost got there. And so Graham Waddington did these very careful
calculations and we also believed there was a lunar eclipse on the evening of the
crucifixion, because three pieces of early literature refer to a lunar eclipse on the
evening of the crucifixion. So we did various calculations and we believed the date of
the crucifixion was the 3rd of April AD 33, and this paper was published in Nature so
the leading science journal in the world, you know, published this paper. And that
was published in 1983 when I was in Oxford and it got huge publicity, so it was
picked up by British papers, picked up by papers even in China, it was in the front
page of the national Chinese newspaper and a Chinese person translated it and said,
‘Believe it or not Jesus died on the 3rd of April AD 33,’ and so that, you know, but a
lot of publicity. And so I w – I was then involved in that and – and I was just vaguely
thinking about these sort of things from time to time.

[1:00:30]

And we went for a holiday to the Sinai Peninsula, and Jordan and when in the Sinai
Peninsula we climbed up Mount Sinai at sunrise, which is very spectacular because
the reddish light of the rising sun is reflected from the mountains. And I being a
believer, you know, got to the top of Mount Sinai and thought, well you know, this is
going to feel maybe like a holy place and people at the top there, I mean some there
were groups they were praying, some were singing hymns, and I just thought, there’s
nothing special about this place, this is an ordinary mountain [laughs]. And I looked
around and I’d expected Mount Sinai to be an isolated mountain peak, but it’s not. I
mean you get to the top of it and there are other mountain peaks you just see scattered
around. And so I thought, why is this mountain special, why did if come to be called
Mount Sinai? And then I looked at the bottom of the mountain where the Israelites
were meant to stay with their flocks of animals for about twelve months and it’s
totally barren and there’s no water. So, you know, people couldn’t live there. And I
thought, well maybe the climate’s changed, you know, a bit of climate change. But a
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lot of archaeology had been done in the Sinai Peninsula and there were no settlements,
it’s always been barren, right, no settlements. I mean Egypt there’s settlements, you
know, Arabia there’s - So I thought, this can’t be the real Mount Sinai and then I
looked at why people think it is and it’s a very late tradition. So basically if you
believe in the exodus from Egypt the date is probably about 1300 BC, the earliest
tradition in Mount Sinai is about 300 AD, right, you know, well over a 1,000 years
after the event, and it’s a group of Christian hermits who were living there and one of
them said, ‘We think this is Mount Sinai,’ I mean, you know. And then they
publicised this and that’s why it’s thought to be Mount Sinai and then St Catherine’s
Monastery is built there which is a wonderful monastery and that sort of enhances the
belief it’s Mount Sinai but there’s no evidence, so I then got involved in this and I
looked at the miracles in the Exodus story and as I read them through the eyes of a
scientist, I thought, there are explanations for these miracles, but some explanations
are very specific. So you say if this miracle really happened it had to happen here.
And so this enables you to reconstruct the route of the Exodus which is what I did and
so I produced this book called The Miracles of Exodus and I place Mount Sinai in
Arabia which some other people have done before, not many.

[1:03:20]

And I think there’s quite a lot of evidence for this and this book, you know, got a lot
of publicity again at the time and the BBC Horizon television programme which is
this, you know, flagship programme, has [inaud], they were going to a film of this.
And they didn’t for two reasons, the first was they believed they could go and film my
Mount Sinai in Arabia and I told them, ‘You’re going to have difficulty,’ and they
said, ‘No no, we’re BBC, we can film anywhere,’ you know, and they applied for a
visa to go and film and that was refused by the Arabian Embassy because they were
told it’s – well in fact – not in writing they were told verbally it’s – be totally
politically unacceptable to have Mount Sinai in Arabia would just not be politically
acceptable. And I said, ‘Oh,’ I said, ‘well look, Moses' in the Koran, go back and tell
them Moses is in the Koran,’ you see and so we went back and said, ‘Look, Moses in
the Koran,’ and they said, ‘Well if what you say is true then we need to investigate
this, not you,’ right, so they didn’t get in. And the other thing which then happened
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was that the producer of Horizon at the time, someone called Matthew Barrett, he had
some advisory board and I think he reported all this to them and there was a fairly
militant atheist on this advisory board who said, ‘We shall forbid you from filming
this anyway because Horizon shouldn’t be doing this sort of filing,’ so, you know, so
it got squashed which was unfortunate [laughs], but it got a lot of publicity.

What sort of reactions did you actually get from people after you’d written The
Miracles of Exodus?

It was quite positive reactions, I mean there’s – you get – right, so it varies – aright, it
varied enormously, so I was interviewed, a radio interview from America and it was
live, it was a live radio programme in America and a very fundamentalist interviewer
in America. And his technique was wonderful, he would ask me a question, I would
answer, he would then comment and then he’d move onto the next question so he
always had the first word and the last word. Anyway, so he could not accept that
some miracles would have natural explanations and I said, ‘Look, the miracles in the
timing,’ and he could not accept that. And in the end I said to him, ‘Don’t you believe
that god can work in with and through the nature he created?’ and he said, ‘No,’ and I
thought well you know [laughs], I thought you can’t make focus with this person, so –
so – but – but usually it was very positive, and … I’ve been invited to speak on this in
the largest synagogue in New York which is in Albany New York and I’ve spoken –
originally I was asked to speak on the Friday evening to you know, families there, and
there I was asked to be the speaker in the Sunday – in a Saturday morning synagogue
service and I spoke, it must have been a 1,000 people I think, Jewish people there.
And – and they applauded at the end, so I was, you know, quite amazed. And – and
… I’ve had a review by a very distinguished Oxford University professor of divinity
in a theological journal who said that he doesn’t believe in the Exodus story himself
but if it happened what I say is very plausible, you know, so this huge range of
[laughs] – of beliefs. But it’s been pretty positive.

[1:07:04]

Did you get any negative reaction?
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Erm … there have been some – there was this particular fundamentalist programme
which was a bit negative. I’ve had, you know, letters written in green ink to me from
people, you know, unique handwriting which I always think may be a bit, you know, a
sign the person, you know, may be slightly unusual. So I had one – it just said, one
message just said, ‘Cobbler, stick to thy last,’ right, which sort of means don’t go
outside your territory [laughs], and – which is a strange thing to say. Yes, and I’ve
had – I’ve had beliefs, you know, the negative things have been from people who
believe that miracles have to be obvious interventions of god and can’t be natural
causes at all. And – and I just, you know, that’s – that’s their belief and I think isn’t
right, so I think, you know, some miracles can be like that but other miracles can be
natural causes.

What sort of reaction did you get from fellow scientists?

Quite interesting. So some were surprised that I’d write a book like this but others
were really interested, and so for example in Canada I gave an invited talk on material
science, but then the organiser said, ‘Would I give another talk in the evening,’ and
the evening talk on this which I did. The material science bulletin in America and the
Institute of Materials, Materials World in this country, they – and the Institute of
Physics journal, they all did a book review of this book, had it reviewed and they were
all very favourable reviews. And so most scientists had welcomed it. I think Richard
Dawkins probably wouldn’t welcome it but you know most scientists [laughs]
welcomed it. Okay, perhaps I should say I was – I was in Arizona recently, well
recently, when was recently? I think it was last year, last year, giving a memorial
lecture, it’s called the John Cowley Distinguished Lecture, who was a great electron
microscopist – I gave this memorial lecture and while I was there I was asked to give
a talk about miracles. And I did this and there’s a – the American equivalent of
Richard Dawkins is someone called Lawrence Krauss [laughs] in Arizona and he just
sent a message around to all the staff saying, you must not go to this lecture. You
know, and so he’s fairly militant. And so some people like that object, but mostly it’s,
you know, been – been … I think people think it’s a curiosity a lot of people of course
but, you know, most – many scientists are in favour which is good.
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You used an interesting phrase when you were talking about looking at The Miracles
of Exodus which was read them through the eyes of a scientist, so what did you mean
by that?

Right, okay, so I mean that I think people who are … religious and scientists, they
often compartmentalise their lives, right, so you know, you’re going to church on a
Sunday and then you’re a scientist for the rest of the week and I think you shouldn’t
do that. And so because I’m a scientist I read everything actually through the eyes of
a scientist, so when I’m reading a daily newspaper I will sort of read that through the
eyes of a scientist. And you know if I read about, I don’t know, an aircraft crash or
something I will probably ay more than most other people, I wonder what happened,
did the engine fail, you know. And so when I read the bible and especially when I
read bout miracles of the bible I read it through the eyes of a scientist and my first
thoughts are how did it happen, is there a mechanism because in my scientific work
that’s what I think. You know, so when I see gallium nitride emitting bright blue light
I say, how did it happen and can we improve it and can we understand it. So – and I
think if you’re … if you’re a linguist you should read the bible through the eyes of a
linguist, you shouldn’t divorce what you do in your daily life from, you know, what
your religious beliefs are, they should be integrated.

The other question that, you know, struck me as a historian, was I was wondering,
you know, what sources are you actually asking this work on?

Right, okay, that’s a good question, so for the Exodus there is a problem, because
outside of the bible there aren’t any sources. So for life of Jesus for example we do,
Tacitus refers to him and Josephus refers to him, but for the Exodus there are no
sources. And that’s not strange in a way because if it is true that the Israelites
defeated Pharaoh’s army, then the Egyptian scribes almost certainly would not have
recorded it, because they recorded victories, not defeats. And there’s a – quite a
famous battle between the Egyptians and Hittites and in the official records of each
country both claim a striking, you know, a resounding victory, and most historians
think it was a dead heat more or less. So – so there aren’t any – any records. There’s
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also no archaeological discoveries, and I think this for two reasons, one is that they
would not have had pottery and they would have travelled with skins, so food and
water would have been in animal skins which rot away, but also if what I’ve done is
correct archaeologists have been looking in the wrong place, right, is the other thing.
But there are some interesting pointers which suggest that parts of the story are right,
and I’ll just tell you one of these ‘cause it’s an interesting story.

[1:12:55]

The book of the – Exodus book says that the Israelite slaves were building temples
and store houses in Ramesses, it’s a place called Ramesses and for many many years
we didn’t know a place called Ramesses. So we knew of a King called Ramesses, we
didn’t know of a place called Ramesses. And so people thought this was an invention
and then something like 100 years ago maybe, no I think less than that, maybe eighty
years ago pottery was found in a place we now called Tanis, broken pottery and also
some columns as well with Ramesses inscribed on them. And so people thought that
modern Tanis was ancient Ramesses. But then later on, only about, you know, thirty
or forty years ago a place called Qantir was discovered and it had been raised to the
ground, so there’s nothing above ground level and in Qantir you dig down and there
are these huge arrays of palaces, you know, foundation of palaces and the belief is that
stone was reused and taken to Tanis. But there’s – in some of the worlds there’s
literally millions of pottery shards with Ramesses written on them. And so we know
where ancient Ramesses was, it’s in the Nile Delta, just as is described in the book of
Exodus. So where you can check the fact and it’s not easy things seem to correspond,
so there is ancient Ramesses, it’s in the Nile Delta and so on and it was the place of,
you know, King Ramesses. So – so but the sources are mainly the Old Testament in
that case, yeah.

[1:14:38]

And would you mind talking me through your explanation for perhaps just one of the
miracles of Exodus, how you arrived at that?
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Right, okay, so the – what really convinced me because, you know, you have to
convince yourself, what really convinced me was the final miracle of Exodus which is
the crossing of the River Jordan. So the Israelites were on one side of the promised
land which was, you know, Palestine and Israel and they saw it across the Jordan and
they couldn’t cross ‘cause the Jordan was in flood so there was a big barrier. And
what the – what the book of Joshua actually says ‘cause it’s the last miracle, it says
that as a priest of the temple stood at the waters edge the water piled up a – piled up in
a heap a great distance away in a place called Adam in the vicinity of Zarethan and
the priest could cross over on dry land and all the Israelites followed them. So that
seems an unbelievable miracle. And … what I thought strange was I thought if I’d
invented this story I would have said, when the priests approached the water, the
water piled up in a heap by their feet, but the story doesn’t say that, it actually says it
piled up in a heap a great distance away at a place called Adam. And so the miracle
happened somewhere else, not where they were if you see what I mean. And that just
struck me as very curious, I thought, you know, you wouldn’t invent that very easily
so it struck me as curious. And so I then tried to investigate this and I thought, okay,
where is ancient Adam so I looked on a map and ancient Adam doesn’t appear on a
map and [laughs] – and then I realise that only a few ancient names survived. So
Jericho has survived as an ancient place, but most place names have changed or not
survived. And – but then I spoke to a – an Egyptologist in fact when I was in
Liverpool and he said, ‘Ah,’ he said, ‘when place names change they sometimes
change with a certain sort of formula,’ and he said, ‘if you take an ancient Hebrew
names and it’s converted to modern Arabic name, then they keep the consonants,
because they’re consonantal languages and they just change the vowels, they keep the
consonants,’ and he said, ‘I can help you with Adam because we know where Adam
is,’ he said, ‘Adam is now called Damiyeh so you see there’s the D and the M have
stayed the same, Adam is Damiyeh and Damiyeh is on the banks of the River Jordan
and it’s about fifty miles upstream from, you know, where the Israelites crossed
opposite Jericho.’ So Adam exists and then what is really remarkable is that precise
this place Adam, earthquake – it’s on an earthquake fault, earthquake induced mud
slides have occurred which the mud slides across to Jordan and the Jordan stops
flowing for typically one to two days. And it’s been documented, it happens on
average every 100 years and we have records going back to the 11th Century, and the
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last occurrence was 1927 I think. And it’s well recorded, well documented, so there’s
an earthquake and mud slide and the water either has to get over this or go around it, it
can do either but it takes typically one to two days for that to happen. And so when
the book of Joshua says that the water piled up in a great heap a great distance away at
a place called Adam then this corresponds to what we know scientifically has
happened on at least ten different recorded historical occasions. So this is the first
thing I studied and I thought, gosh, there’s a real scientific explanation for this and the
miracle was in the timing that the Israelites were there just at the right time, so that’s
how I got started so that’s – and that’s – and I think that’s really very convincing,
everything fits.

[1:18:30]

I guess as part of a result of this you sometimes get labelled as, you know, as
prominent religious scientist, I’ve certain encountered interviews with you online for
instance on Christian websites, how do you feel about that label as a Christian
scientist, [both talking at once] –

I know, yes that’s right, yes [both laugh]. Well I think that’s – that’s – yeah, I mean I
don’t like labelling people particularly right, but yeah [laughs]. But I mean I try to be
a believer and a scientist, I try to do both of those, yes, and they’re both very
important for me. But I try to hold them both together and that’s important.

‘Cause you talked about how earlier in your life, you know, evolution became a
sticking point.

Yes, that’s right.

So have there been other times later on where you – your faith in science and your
faith in religion have come into conflict in your work?

They … I’ve had religious doubts, and I’ve just thought things through again and sort
of overcome those doubts every time and I used to have them quite frequently and
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now they’re less frequent and – but I think that’s probably quite natural as well, you
know, especially if you’re a scientist.

And why especially if you’re a scientist?

Well because I think if you’re a scientist then you like to think in terms of
mechanisms and there are some religious things if you believe in religion that it’s
quite hard to explain in terms of mechanisms of, you know, physical mechanisms. So
– and it’s very simple example is if you believe in the resurrection which is an
important miracle for Christians, then Jesus after his resurrection was recognised but
not easily it would seem but he also appeared in locked rooms, right, I mean he
travelled through doors and walls. And so if you believe that then the carbon based
bodies we now have were sort of changed into a non carbon based body which sort of
makes religious sense if you believe that, you know, Jesus will live forever now then
his body won’t be subject to decay, so it’s a non carbon based body which has, you
know, rather remarkable properties. But to me it’s not unscientific to believe in that,
it’s that we don’t understand how that can happen but it doesn’t mean to say it can’t
happen because it’s something outside our normal experience. And certain religious
things will be outside our normal experience. But I think science is pushing us so
hard for evidence based, you know, so that’s why it can be hard for a scientist to be a
believer I think. You see what I mean, I think if you’re – if you’re an arts person you
look at abstract paintings and you imagine all sorts of things about them, you know, I
imagine if you’re an arts person you do it anyway and [laughs] – and you know you
read Shakespeare plays and you think of all sorts of interpretations. And scientists
don’t think like that, scientists think there’s one explanation of a particular
phenomena, it’s not a whole array of explanations. And so I think that’s why it is
quite hard for scientists perhaps to be believers, you know, to a – to think that not
everything is material based.

[1:21:55]

Have you anything else on this topic?

230

Colin Humphreys Page 231
C1379/88
Track 8

So I have this and then I wrote a book on the Last Supper, which is the – came out in
2011 so that’s – so the Exodus book was the first book, that was 2003, Last Supper
about 2011 and that picks up on going back to my dating the crucifixion work because
what I found in that was that there was a major apparent discrepancy in the gospels
because Matthew, Mark and Luke said the Last Supper’s a Passover meal and John
says it’s before the Passover meal. And this has been known about by scholars and
one scholar says it’s the most difficult problem in the New Testament because the
Passover meal was very distinctive and so you’d never mistake an ordinary meal for a
Passover meal. And there are plenty of witnesses all in a twelve year cycle were
there, so it’s been hard to explain. And so I’ve been thinking about this on and off
ever since 1983 when I published the crucifixion paper and so I have a solution which
is that two different calendars were involved. And we know from the Dead Sea
scrolls in the first century AD there were a number of different Jewish calendars and
today we have the orthodox churches use the Julian calendar for celebrating Easter
and you know we use a Gregorian calendar. So we use two different calendars for
religious events even today. So in the first century AD that was the case, we know
that from the Dead Sea scrolls and so I’ve got a solution which says that to this
apparent contradiction which says that Matthew, Mark and Luke recorded Jesus
celebrating his last supper as a Passover meal in an ancient Jewish calendar, whereas
John says it was not a Passover meal correctly in the modern Jewish calendar. And so
everything is then reconciled and I’ve worked with Graham Waddington and we’ve
reconstructed both these calendars and what it does is to shift the crucifixion says on a
Friday, the last supper is now on a Wednesday rather than a Thursday so that’s been a
bit controversial. But it explains other thing as well for example all the events the
gospels record between the last supper and the crucifixion which it’s virtually
impossible to fit in if the last supper’s on a Thursday evening and the crucifixion
Friday morning. The extra date on Wednesday last supper gives is just what you need
to fit all the events in. So it means everything fits very well. So – and the archbishop
of York wrote on endorsement on the back of the book which was very nice saying so
that’s good [laughs]. But no and again that received worldwide publicity in British
papers, in both The Times and Guardian and so on, but also in, you know, the Daily
Mail, more popular press, and in Australia received worldwide publicity, in America.
When I go to Australia on November the 25th to give science talks people heard I was
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coming as it were so I’ve also been asked to talk about my book in Australia so, you
know, every day I’m giving a talk in Australia for about two weeks. Yeah, so it’s –
it’s – but it’s taken a long time to do because I’ve written it, these books largely in
airport lounges and on planes, you know, I just start writing my books on planes. And
– and sometimes I – you know, I leave work about seven, get home at eight, I’m
pretty tired but when I start thinking about the books, these books I sort of revive
because it’s a different thing for your brain to work on so – so I can work, you know,
a few hours in the evenings on these books.

Are there more works in this vein on the horizon?

Probably, I’m probably busier now than I’ve been in my life which is very strange,
and so I haven’t had time to think about things very much and I still of course am
doing lectures on these books but yeah there probably will be another book, we shall
wait and see, yes.

[End of Track 8]
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I guess the other thing we haven’t really talked about that much is membership of
other organisations more generally in the scientific community, are there any
highlights that have been important?

Right, so well I mean – I mean the Institute of Physics has been important and I did a
lot of work with them, so I was fellow in the public understanding of physics, I think I
probably said earlier but, you know, I went to a – gave 100 talks over a two year
period when I was a – also I think head of department – I’m not – no maybe I was, I
was always very busy whenever it was, right, look it up [laughs]. And I was president
of the physics section of the British Association for the Advancement of Science, I’m
not sure I’ve mentioned that. I … then got involved with Institute of Materials and
was made president of the Institute of Materials. Are we recording at the moment?
Okay, we are, yes so.

[00:57]

So Institute of Materials was an interesting time particular because it was losing a
million pounds a year and that had not been picked up by its membership, or by the
people inside really because it was a time when the stock market was rising rapidly
and so the institute would sell a million pounds worth of shares, it had about eleven
million in the bank, and you know, the end of the year there’d be eleven million plus
because the stock market was running so rapidly. But then the stock market because
static and when it sold a million pounds of shares it became apparent on the, you
know, balance book because the shares went down [laughs] to ten million and so on.
And this was picked up and I took over as president at around this point and it was
clear if the stock market remained static, unless we did something then in ten years
time we’d have no money at all and we’d disappear. And so we thought what will we
do, and I started to explore this with the existing president a year before I became
president because I was then vice president and became president, and the first
thought we had was to join up with someone like the Institute of Physics. So we
thought if we merge with them and the Institute of Physics were financially strong
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because their publishing is really good, very strong, then that will ensure our survival.
But when we thought about that we thought we’d get swamped and submerged
because they’d be a very strong organisation and we were weak. So we then had the
opposite thought to see if there was another organisation that was weak that we could
join and somehow together we’d be stronger. And we found another institute which
was losing money and I now forget the correct name of this institute, but it was
something like the Institute of Minerals and Mining. And we thought, well you know,
that’s not so far away from the Institute of Materials and that was losing money and
when you look at their accounts maybe they had another six years to run. And so we
entered into talks with them and what was interesting was that the institute of
Materials had three properties, one in London, one in Sheffield I think and one in
Doncaster and the other institute had two properties, one in London and one
somewhere else. And so we thought if we merged we could sell off two properties
because we don’t need five properties. And so you instantly get cash generated then
and then we had – and this just round numbers, I think we had at least forty-five staff
and they had fifteen staff, so if we merged we would have sixty staff, but we didn’t
need sixty staff because you didn’t need two membership secretaries, you needed one
membership secretary. And so we put together this plan and then this happened when
I was president that we would merge and the Institute of Materials became the
Institute of Materials, Minerals and Mining, and we did indeed sell two properties.
And then sadly we did have to get rid of some staff, but otherwise all the staff would
have gone, you know, we’d have gone broke both of us. So we took – we got the
membership secretary, we got both people to reapply for the job as membership
secretary and we chose a better one and sometimes it was from, you know, materials,
sometimes the other one. But the result was – I was president for two years, at the
end of that two years we’d gone from losing a million pounds a year to making a
profit of one or two hundred thousand pounds a year and it was incredibly dramatic.
And I just thought, you know, this is the way to run loss making businesses, I mean
basically, of course successful people I’m sure do do this, but [laughs] it – it was
rather painless and it’s worked extremely well. And it’s also had the positive effect,
there are too many professional institutions, so if you can concentrate them it actually
makes a lot better sense for everybody. And – and we also agreed that I was a
president for that year, those two years but the next president would come from the
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minerals and mining side, you know, so we’ve alternated and that’s – that’s happened
I think more or less until the present day. So I think, you know, I’d have to look it up
but I think I was president in 2002, or something like, 2002 and 2003.

And what does the Institute of Materials actually do in broad terms?

[05:30]

So what it does, it – a number of things, it accredits degrees, so if you do an
engineering subject at university you can then become a chartered engineer so you
need to have an accredited degree plus some experience and then you’re a chartered
engineer. And the Institute of Materials, the Engineering Council – so the Institute of
Materials can approve for chartered status materials engineers but they have to
approve degree courses. So they travel around the country and they assess each
degree course, you know, once every four or five years. So that’s one of the things
they do, make sure it’s of the right quality so which means you can’t run – if you run
a poor quality materials undergraduate course it’s not accredited by the Institute of
materials, so that’s one thing they do. And they run conferences for members, they
run a national lectureship competition in which the regions have heats so we have an
East Anglian heat here and this is for young materials scientists. And they win the
heat, it goes to a national level competition, in recent years this has become an
international competition so it actually runs – it’s like an international materials
scientist of the year award for young materials scientists so it runs that which is really
good for people and they get medals and cash prizes. It has a number of medals and
awards, so just last week I was at a – one of these ceremonies where people are given
medals and awards for their work for distinguished scientific research. It runs
outreach programmes to schools, so that it, you know, it does – it’s a professional
institution for materials scientists. It has a library there, it has a members room and so
on. So no it’s – so it does a very good job for material science.

What sort of reaction did your idea of, you know, joining up with the Institute of
Mining actually get?
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Yes, right, so very good question. So it’s in the statutes of both organisations I think
that if you’re going to change the name, or merge I think, you have to have a 2,000
majority which is actually very hard to get on anything [laughs], right. And so we had
to get that past our members so we had to have a public meeting at which I spoke and
some others spoke and we got a two thirds majority. And the other institution just
scraped a two thirds majority and so – so we got a lot of negative reactions because
people don’t like change. A lot of people – some people do of course – and so people
said, ‘You know, we’ll always been – you know, stick to being the Institute of
Materials, we don’t want to join up with these mining and minerals people,’ so but we
got it through which is important.

Were there any other big issues while you were president?

While I was president, I mean that was – that was – that was a pretty big issue because
we then had to, you know, we took onboard their medals and prizes and our medals
and prizes and there was, you know, mixing and integration had to occur which was
quite a big thing to do. So I think that really did occupy our thoughts and our
budgeting, we spent a long time in budgeting because having got the members to
agree to it it just had to work and in fact it worked – it worked to plan. I mean we had
these plans and budget plans and we met them very precisely which I think is actually
quite unusual, you know, talking to other people so [laughs], so it worked to plan.
And we had – we just had very good people, we had the – we took over the treasurer
from the Institute of Minerals and Mining who was excellent and these were voluntary
people, it’s unpaid. I mean we have our own finance officer who was paid but, you
know, the treasurer was unpaid so we had very good voluntary people and that’s the
key to making it successful I think.

[09:38]

You mentioned as well the British Association for the Advancement of Science, how
did you become involved with that?
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So I think it was because I was giving popular science lectures, you know, in Britain,
in Australia, you know, Singapore government invited me over there to give them, in
fact MIT actually asked me over there to talk to their – first year of MIT is very broad
and general, and then they specialise after that and I was asked to give this talk which
would encourage people to do materials in MIT and so I was approached by the
British Association first of all to give lectures, so I think I gave two or three lectures
annually, and then I got on the committee and then I think I was vice president and
then president. So I just got involved and … and was president, and – and then you
arrange with the secretary, you know, that the schedule for the physics lectures for
that year, or for two years probably. So that was good, so it’s a rewarding thing to do,
it’s a good thing to do.

Are there any other materials organisations you become involved in?

Right, that is a good question. Erm, I mean I’m members of the European Materials
Society and members of the Material Society in America and so on but I don’t do very
much apart from go and give talks. Erm … no, I think those are the main
organisations I’ve been involved with with that.

I notice a stack of Armourers and Brasiers boxes behind you [laughs].

Oh yes, so right, so – so that’s an interesting story. So … I’m a member of two
London livery companies, both really for scientific reasons. So the first is when I
came to Cambridge Derrick Hull was the Goldsmith’s professor of material science
and then when he left after one year in 1991 when I came, he took early retirement
and then I became the Goldsmith’s professor and the Goldsmith’s company made me
a freeman and then a liveryman. And I sat on their technology committee for a
number of years which is interesting because it deals with hallmarking and with
delicate objects that now have laser hallmarking so, you know, you don’t deform the
object when you stamp it with a hallmark. So I’ve been involved with the
Goldsmith’s company.

[12:00]
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But the Armourers and Brasiers company I’ve been more involved with and to start
with – I mean they – they were founded in 1322 when a group of armourers got –
people who made armour and they wanted to uphold the quality of armour because
there was a lot of shoddy armour being sold apparently which arrows [laughs] would
penetrate, so they formed a – a guild to uphold the quality of armour. And then
armour stopped being used when cannonballs came along because it didn’t stop you
being killed if a cannonball hit you. And then they joined with the brasiers, that’s
brass makers about just over 300 years ago and for many years they were then a
dining club. And they just spent investments on dinners, and then maybe about thirty
years ago a group of the armourers had a bright idea that they should have a charity
and they decided that materials science should be their main charitable object because
it was like armour – it’s like their past, armours and brass. And I was asked in to
advise them on how they spent their money, because no – not a single member of the
Armourers and Brasiers company was a material scientist, so I mean they made a very
brave decision to have that as a charity when, you know, it had absolutely no
expertise. So I was asked to advise them on how they spent their money and they
then made me a freeman, and then I became what’s called a liveryman which is next
step up and then I joined the court which is sort of the top step up and then I became
the master of the company and that’s a one year appointment, but it was three years
ago I was master. And it’s a very active year because you have dinners at all the other
livery companies but not only that, you really do get involved in charitable work and
so we have a lot of prizes for apprenticeships for example. And one of my most
memorable things I did was to give apprenticeships to people who worked for Tata
Steel in Port Talbot, and the boy will come along, and sometimes a girl will come
along for an apprenticeship and their parents would come and you spoke to them and
this was an unemployed family, right, I spoke with, father mother unemployed, been
unemployed for years, you know, living in Port Talbot, no work, and their son was
this apprentice and he got this prize. And he came to Armours Hall which is a
wonderful hall and we all had lunch together and there were tears in their eyes
because, you know, their son had been recognised as a top apprentice. And Tata Steel
is going to pay for its top apprentices to go to university, they’ll go to Swansea
University and do metallurgy, you know, undergraduate course. And so – and it’s just
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a great thing to do to sort of, you know, hand out these awards which will change
people’s lives really. So we give awards to apprentices, to people ho are good at
schools, we give primary schools equipment grants and it doubles their equipment
grant for the school, I mean we give them a 1,000 pounds or something, but from
local authority they’ll get 500 pounds, you know, so it more than doubles it [laughs]
so this actually makes a difference. And we put on courses for school teachers,
update courses. We pay for pupils to go to other courses. So we do a lot of work for
materials science. In fact it’s the biggest charity that funds material science in the
country. So we fund over 200,000 pounds a year into materials science and then the
Armourers and Brasiers company gives another 50,000 a year to other causes, to
medical charities and so on. So you know, charitable work is not widely recognised
but it is – it does a lot of charitable work which is good. And I just – let me – I’ll just
say something now because this should be recorded ‘cause it’s not well known. So …
David Cameron was I think fed the idea that there should be the equivalent of a Nobel
prize for engineering because Nobel prizes are awarded in physics and chemistry and
peace and so on, there is no Nobel prize for engineering. There’s also no Nobel prize
for materials science, so a material scientist cannot get a Nobel prize, nor can an
engineer. And so I think the idea was fed to David Cameron that there should be a
Nobel prize in engineering which Britain has and we don’t call it a Nobel prize, we
call it something else but it’s of equivalent standing. And so David Cameron agreed
this was a great idea and he agreed when I was master of the Armourers and Brasiers
company and the question was how did we get this off the ground, how did we launch
it? And so David Cameron was speaking to the Lord Mayor, so that’s not Boris
Johnson, it’s, you know, it’s the [laughs] – it’s the other Lord Mayor of London. And
Lord Mayor of London called together about five livery companies which might be
interested in this and we had a – a meeting where we had lunch, a meeting around a
table and we agreed that there should be seed corn funding to get the whole thing off
the ground. And I was there as the clerk of Armourers and Brasiers company, and I
said, ‘Why don’t each of our companies put a 1,000 pounds in just to create just a
seed corn fund of 5,000 pounds just to get the thing off the ground and launch,’ and
Armourers and Brasiers agreed that day to do it, the others said, ‘We have to go back
and get approval for this,’ and we said, ‘We’re going to do it,’ right, so we put in a
1,000 pounds then, 5,000 pounds was created. Someone at the Royal Academy of
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Engineering formed a small team to get things together and now millions of pounds
have been raised, I think it’s been called the Queen Elizabeth Prize I think, and the
prize money will be one million pounds, and it’s going to be offered every year. So
this is – this will be a great thing for publicity for British engineering, that Britain is
having this equivalent of the Nobel prize in engineering, there’ll be lots of publicity.
And what shouldn’t be forgotten is that it was actually started the livery companies, it
was started in the Armourers and Brasiers company being the first company to give a
1,000 pounds for this. So in all the subsequent literature that’s been forgotten so, you
know, [laughs], it’s nice not to be forgotten here.

[18:25]

What advantages are there for you being a member of these different organisations, if
any [laughs]?

Right, yes, I think – well in a way it’s giving back in a way, so if you are – you know,
going to award prizes to apprenticeships, or you enable, you know, the engineering
prizes goes – it’s giving back because the public’s given a lot of money for my
research and so it’s sort of, you know, giving some return to the public which is good.
But you also meet very interesting people and sometimes influential people, so when
you go around other livery companies when you’re master, I mean you know, I met
these remarkable people I spoke to and that’s sometimes led to other things and so,
you know.

And what sort of people?

Well I mean I went to a dinner at Trinity House which isn’t a livery company but it is
I think a big naval, you know, beautiful naval building in London and I sat next to
someone who was overall in charge of lighthouses in the country, and they’ve gone to
LED lights, so they have really powerful LED lights and he was saying to me, you
know, he finds some of these LEDs are much better than others, and I said, ‘Well of
course because there’s no national standards,’ so we had a conversation about this,
and I think, you know, we – we helped to guide him towards, you know, using decent
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LEDs and these lighthouse LEDs so that’s just a small example of what can happen in
a lunchtime conversation, something completely unexpected can happen.

[20:00]

I guess that’s sort of talked about a few different armour – materials [both talking at
once] sort of organisations, have there been any on the religion interests side of it as
well [both talking at once] –

So – yes, so I … I became one of the organisers of – when I was in Oxford of a local
sort of Christians in Science group, and I became president of the National Christians
in Science group, so there’s a Christians in Sports group for example and there’s a
national Christian in Science group, there’s Christian Lawyers group and we had
about 800 members. And we produced a journal, quite an academic journal which
was discussed, you know, science revision issues, had annual conferences, teamed up
with America, sometimes in America, sometimes here. So this was quite a thriving
organisation and I was president was it – or chairman, I was chairman I think so I
chaired the meeting as chairman. I was chairman oh maybe for eight years, quite a
long length of time. But that was good and very rewarding and I got to know many
people who were Christians and scientists and there’s a lot of people who are, I mean
you know, people think that not many scientists are Christians but actually the head of
the human geno project in America is a Christian, you know, John Houghton in this
country who chaired the intergovernmental committee on climate change, the
scientific one of the United Nations again is a Christian, so there’s a lot of believers
who are Christians. And people just don’t about this, they hear Richard Dawkins
speaking loudly but they don’t hear the other loud voices, yes.

Yeah, as a Christian in science what is your opinion on Richard Dawkins and that
kind of mind of –

Right, so yeah so I think … I admire his writing, I think he’s got this fluent writing
style which is very effective and I think he’s also made it respectable to talk about
religion because, you know, at dinner parties you weren’t supposed to talk about
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politics or religion and so on, but now Richard Dawkins has made it respectable so
you can do that, so I think it’s a good thing. I think he’s got – he seems to believe that
the only truth is scientific truth, he seems to believe that and I just think that’s a very
restrictive view so, you know, I’m a great fan of science and I think that scientific
truth is really important but, you know, I sometimes say it’s like he looks at the world
through one eye which is only the eye as science, whereas, you know, if he opened his
other eye there’s the – there’s religious truth as well which he denies. And so I think
he’s somewhat blinkered in what he does.

And what sort of issues do Christians in Science discuss, in this organisation?

Well I mean they discuss things like creation and evolution, but I mean in Christians
in Science I would say over ninety per cent of the membership believe in evolution, so
– and the ones who believe in creationism are just, you know, not many, especially
creationist. But no it discusses a wide range of things, it will discuss topics like
miracles, it will discuss recent medical advances, so … you know, the ethics of
putting animal genes into humans and so on so it’ll discuss those ethical issues. It
holds an annual conference every year where different topics are discussed, you
know, quite a wide range. It will discuss consciousness, what is consciousness, you
know, which is a difficult issue anyway and – and looking at things from a religious
perspective as well as from a scientific perspective. But what it tries to do, I mean it
tries to get the science right and so, you know, you sometimes hear the Archbishop of
Canterbury say pronounce on science and religion and he just gets the science wrong
and you just think, gosh, he really needs some better advice [laughs]. So I mean we
are nearly all of us are scientists in Christians in Science, I mean one or two people
are not and we try and get the science right. And then just sort out problems that may
be at the interface between science and religion.

[24:00]

I guess that’s talked about quite a wide of topics, one thing we haven’t talked about is
awards for your work and I guess one or two have come up in passing but have you
received any recognition that you’re particularly happy –
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Yes, so I’ve been – well I’ve been quite fortunate, so I’ve received … a – an early
award, well an early award was when I was at Imperial College when I received a
Royal Society of Arts silver medal as an outstanding student there. Not because I was
top in exams, of course I wasn’t, but because I think I didn’t – I was something like
number five or six in the exams in physics, but I also questioned an optics professor
there about how a butterfly called a Morphos butterfly had these iridescent wings, you
see, had some explanation for this so I think that – he told me afterwards that counted
towards it. So that was my first award. I got something called the Rosenhain Award
of the Institute of Materials which is for – meant to be for scientists under forty but,
you know, in any area of materials science. The Institute of Physics gave me the
Kelvin medal for, that was for popularising science. And then I’ve had some
international medals, I’ve had from America a gold medal awarded by TMS which I
think is the Materials and Nickels Society, I’ve had the premier award of the
Federation of European Materials Societies, so each European country has its own
materials society, so in England it’s the Institute of Materials. And then they have a
federation and they all award their premier medal to the top material – European – so
that’s a gold medal so I’ve had that which is a nice medal to have. And I’ve … I was
awarded the CBE I think largely for popularising science, it was for science and
science communication, and then I had this knighthood for – in 2010 I think for
services to science. And I had a fellowship of the Royal Engineering, and then
fellowship of the Royal society just last year in 2011 so I’ve – so I’ve been fortunate
because a lot of people don’t get recognition, a lot of very good scientists don’t get
recognition so it’s nice when it happens [laughs].

Yeah, are there any of those that you’re particularly pleased with?

I – right, that’s a good question. I think CBE and knighthood are good because it is
national recognition that science is important, and if you go back in the past every
head of a Cambridge college would get a knighthood and every head of the Cavendish
Laboratory and the head of the materials department would get knighthoods in the
past. And then it’s slowed up and stopped, so some heads of colleges are knights but
mostly not. Robert Honeycombe was a knight – had a knighthood but Derrick Hull
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did not, and then I followed Derrick Hull and then people have followed me and they
haven’t had knighthoods. In the Cavendish Laboratory at least the last two heads
have not had knighthoods at all and so – and what’s happened is I think the number of
knighthoods is more or less fixed and they’re being given increasingly to pop stars,
you know, and – and … you know, footballers and, you know, well not many go – so
it’s been spread out much more widely to the entertainment field and to industry. And
so to keep science being recognised I think is actually nationally very important. So
it’s not important that I’ve got it, it’s important that scientists have got it and so not
many scientists get them so that’s good, I think it’s a good thing, good for the subject,
yes.

[27:55]

And looking back over your whole career what do you think the most sort of dramatic
changes have been in the fields you’ve been working in?

Erm … I – that’s a very good question … I think there’s been a number of dramatic
changes, firstly in the funding where when I was a research student and a post-doc I
was told and I think rightly if you wrote a grant proposal and it was good it would be
funded, so people knew that if they wrote a good proposal it would be funded and that
was because there were fewer scientists around and the funding was better. Now
many grant proposals get rejected and so you have to work very hard to get funding.
And I think for new scientists coming into the field it’s particularly difficult because if
they don’t get grant funding fairly soon they can’t have post-docs, and they’re landed
with a big lecturing schedule and so it’s really hard for them to get established, so
that’s one change which is a change for the worse I guess, well it is a change for the
worse. Another change is the importance of materials science being recognised, so I
was reading … a survey, so it’s a science report by Thomson Reuters and they’ve
been doing science reports for some time but never on specific subjects. And they’ve
just started and the first specific subject they’ve chosen is material science. And on
the opening page it says something like, ‘The first half of the 20th Century was the era
of physics, the second half of the 20th Century was the era of biology,’ with DNA and
so on. ‘The first half of the 21st Century will be the era of materials science,’ and so
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there’s, you know, international – I mean this is a very well respected report so it’s
international recognition that materials science despite being a small subject
compared to physics and biology is said to be – this is going to be the era of materials
science is very important. And I think the reason for that is equally important, and
that is in the past people did trial and error experiments, so we’re still – they’d add a
bit more carbon to see what happened, and now we can design materials for specific
applications, so with gallium nitride many of the experiments we do – well all the –
are designed experiments to try and make it better and trying to understand what’s
happening and it’s only in recent years we know enough about nature and enough
about the laws of nature that we can actually design new materials and, you know,
gallium nitride doesn’t exist in nature at all. So I think that is a really major
breakthrough and that’s happened in the last, you know, ten to twenty years, that’s a
big change in material science.

How important do you think materials science is generally, can you give me some of
idea of why it’s important?

So, right okay, so very good question. I think it is … it’s far more important than
people realise, so if we look at the human body here people are increasingly wanting
artificial hips, artificial arteries, then materials science is critical and I think materials
science are doing – well if – right, a survey was done if people had hospital operations
and they were asked what is the most successful operation and it turns out some
operations are no good at all, I mean people don’t benefit. But artificial hip tops the
list easily. And then if you divide the operation by the cost of the operation as we do
in the UK the artificial hip tops the list per unit cost. So this is the patient’s results,
the most effective operation of all the operations, you know, everything is artificial
hips so that’s enabled by materials science. And at the moment they need replacing,
typically after ten years, it depends on your age, the older that you are the longer they
last which is interesting. So if we can make them last longer still it saves the health
service a lot of money. Artificial arteries, if you need a replacement artery a surgeon
will try and take one say from your leg, but in many patients all the arteries are no
good basically and so you have to have an artificial artery and it’s a special polymer
that can breathe and be flexible and not kink and so on so this is literally saving
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people’s lives. So deaf people often can, you know, the inner ear – artificial bone can
be put in, replace the hearing, you know, so for medical purposes materials will be
more and more important. Even growing frameworks of, you know, these artificial
ears you see on mice and things and, you know, but this requires a special polymer
framework to grow these things, so that’s important. Materials limit almost
everything we use, so if you look at solar power, then materials limit the efficiency of
the solar panels, and if we had better materials we could have more efficient solar
panels. And in fact the silicon solar panels which people have on their houses here
are about twenty per cent efficient, gallium nitride in principle can be a sixty per cent
efficient solar panel so that’s another thing to work on in the future. They limit the
efficiency of wind turbines, they – better materials can make better magnets, so better
materials can make lighter and stronger cars, so wherever you look the limitations is
usually the materials that’s being used, and so it’s just a fundamental importance to
us. And now we can design things we can say, okay, how can we actually design a
material to, you know, do a better job. So wherever you look I think they’re very
important, yes.

I guess hips have come up a few times in conversation, is this something that’s part of
your own research or?

It’s something I’ve talked about in talks because the public can latch onto hips
basically, yes, so when I talked to Kenneth Baker and got more money from him I
talked about artificial hips and ‘cause people know what they are, you can show one
and they immediately, you know, recognise this sort of shape of an artificial hip, and
they can see the link to patient’s health, so I – I frequently use artificial hips as an
example of what materials can do.

[34:40]

I guess that pretty much brings us more or less up to the present day, I was just
wondering as a sort of closing set of questions how you’ve actually thought about
doing these interviews [laughs]?

246

Colin Humphreys Page 247
C1379/88
Track 9

Well I think you’ve done a great job in asking the questions and everything and I
think to have something like this recorded for the future I would hope is useful both to
scientists and scientist stories but maybe to social people as well. I think you know,
how Herstmonceux Castle gets sold because you can’t reduce your gardeners fro
twelve to six I think these sort of things happen [laughs] is just an interesting story of
how big decisions – because that’s quite a big decision, tend to be made for trivial
reasons and [laughs].

Have there been my things in the interviews that have surprised you at all?

In the interview, I think the detail you asked and I think, yes, and the depth of the
interviews I think and the scope of the interviews, yes so I’ve – so when I sort of said
yes I thought it might be, you know, a day or something, yes that’s right we can say
it’s been much greater depth, yes, yeah.

[The following section is closed 00:35:50-00:44:28]

Well any other issues in science more generally in Britain that concern you at the
moment?

I think the … I think the fees situation concerns me, ‘cause I think there are only two
logical positions, either education’s free or you have market forces and you have open
ended fees, but to have some, you know, dictat in between doesn’t make much sense
to me. I – I don’t think you can consistently say the UKs in a mess because of all its
debt, and then saddle students with huge debt, [laugh] that seems to be not consistent,
so – so for students to be leaving with big debts is not a good way to start life I don’t
think. And the research – I mean the government now puts no money into
undergraduate arts education at all, none at all and so have the fees have to cover all
that. And on the science side it says it only funds the experimental work but not the
lectures, but it doesn’t really cover the experimental work. So its funding of
universities is much less than any other European country for teaching. Then on
research we’re again below the OECD average for research funding, so I would like to
see the funding increased. It did under David Sainsbury so he did a very good job,
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and David Willets I think understands the problems but his voice doesn’t carry much
weight, so I’ve spoken to him a few times and – and I might get more involved in –
I’ve thought of going back to get more involved, but so we shall see. But I have
spoken to him a few times and hopefully had some influence. In fact, you know, the
science budget wasn’t cut, it was widely rumoured it was going to be cut before so –
well it’s in pound note terms. And I was strongly with him for that. But I think – and
there’s only one scientist in the government with a PhD in science now, that’s Julian
Huppert from Cambridge, and the previous parliament I think there were about half a
dozen before that, there are more still, so it’s actually getting worse, you know,
science representation in government.

Do you think you’ll stay in Cambridge for the rest of your career?

Well that’s a really good question, I probably would have said yes at the start of this
week [laughs] – I’m not – yes, so – so –

Why this week?

Why this week, oh because something’s happened here which is just a small thing but
it’s just irritating me a little bit, I don’t easily get irritated, so … so what happens is on
grants, right, you have a grant and a lot of overheads money comes in for the
university and they take most of it centrally and then some comes to the department
and one per – in this department one point four per cent of the overheads comes back
to the investigator and that money is really important because a grant never pays for
everything, so for example if a piece of equipment breaks you don’t know that, so
from the overhead money you can get that piece of equipment, or if you want money
to go for a conference more than what you’ve got in the grant you can use the
overhead money. So for some technical reason although I have huge grants I was told
earlier this week that my overhead account’s gone into the red because they decided
to not put any money into it. So it’s just a niggling thing you think here are, you
know, these huge grants come in and the universities [laughs] taken all these
overheads and it actually means I then can’t do my research properly for the sake of,
you know, one point four per cent of the funding I bring in and it’s the overhead
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funding I bring in so that’s a bit of a niggle. And at a dinner I was at either on
Thursday or Friday [laughs] someone suggested I might go to another university so,
you know, so I’ll explore things a bit, but this phone call I mean to make is about this
because, you know, so we’ll see, so – but I mean I’ve got a very good group here,
well set up and obviously – well I mean I’d like to stay here if things are okay but if
people start making difficult – the thing is scientists are very mobile so if people start
making some difficulties I can move [laughs].

Do you think you’ll ever retire?

I – oh I think I will, but I want people to tell me when I’m, you know, am no longer
very good, I’m not saying I’m very good now but you know when you start to lose
things. So – and I know – I’m sure in this interview I’ve meant to say things and
different words have come out, you know, and that happens to me occasionally so –
and my memory’s not as good as it was, so for names and things it’s not so good so,
you know [laughs]. But then that’s – so I think I don’t want to hang on, you know
what I mean, ‘cause some academics just hang on and they hang on too long and I
don’t want to do that.

And do you have any plans for retirement?

I would like to do more writing of science revision books perhaps, I’d like to do some
gardening, I love gardening but get no time for it [laughs]. And just perhaps do a bit
more travelling, see a bit more of the family. So yes, I’m sure – I think I’d be quite
active in retirement.

Now seems a very good point to wrap up unless there’s anything else?

Right right, no I think I’m fine, thank you.

Thank you very much.

Thank you.
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[End of Track 9]
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