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[Track 1]

That seems fine. Yes, we seem to be recording. Right, so, this is an interview with
Tony Brooker on February the 16th 2010.

So Tony, as I was saying, I’d like to start off with a bit of background detail. Where
were you born?

I was actually born in Fulham, in south-west London, just south of the River Thames.
But... That was in, I was born in ’25. My parents moved to, across the river into
Putney. I think they bought a house in 19... my father bought his house in 1929, and
that was the only house I ever knew. Well it was in the family till it was sold in, oh I
don’t know when. 1967. And my mother... My father died in ’65 and my mother in
’67. My father was a clerical officer, a senior clerical officer in the Civil Service. He
was a guy who, one of a family of six, son of a, son of a painter, a chap called Harry
Brooker, which incidentally, I’m not sure whether I ever mentioned this to Paul
Thompson, there’s a site maintained by my son, Steven Brooker, called
HarryBrooker.org, and that contains the family tree.
[01:54]
My father was a, I suppose someone in the art department would say it was a, a very
minor Victorian artist, but he was a genre painter, you know, he painted pictures of
family life. My grandfather was, lived to a good age. My grandfather was born in
19... 1848, the time of the revolution in, in Europe, 1848. And, I have a great respect
for him. He brought up a family of six children in, originally Kensington, I think they
moved out, Chelsea. No, probably Chelsea. They moved out, pushed further west, as
London expanded, and he found himself in Fulham. [pause] They lived I suppose, I
traced the house, probably not far away from the Queen’s Tennis Club or somewhere
like that. I remember exploring the area with Vera, and, I was looking at the map, I
wanted to cut through this place, and suddenly there was, great vans and BBC people
saying, ‘Oi, you can’t go through there now.’ [laughs] And they were recording the
Queen’s court, you know, the thing before Wimbledon.
[03:20]
Anyway, back to your question. [mic noises] Well, you, you’d better take up... I
think I wandered off the point.
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Your mic’s fallen off actually. [laughs]

[03:33]
I started school in, primary school in 1930.

Mhm.

I was abs... I had lived a very sheltered life. I was the youngest of, I was the
youngest of four children, and I think, my parents had given... the first two were girls,
then there was my brother, and finally me. And, I was very much subservient to
everything they... You know, among the middle classes, and, well lower middle
classes, the parents wanted the daughters, you know, to either be able to fend for
themselves or, at least make a good marriage, so they, they, I think they concentrated
on getting the, the girls through a decent... My eldest sister, I mean she graduated in
about 1938 from, studied English at Holloway. A younger sister, Judy, she wasn’t
quite as bright and she left probably school at, I don’t know, what, fourteen or fifteen,
and, or sixteen. They went to, they were, they went to a paid for school, they could
just about afford that. And she was encouraged to go into nursing, and she did, oh the
classical, really grim treatment, the education that nurses at Guy’s Hospital in those
days where, you know, you got up at five o’clock and the, the matron was god
almighty and everything like that, yeah. It was a lived-in house, yeah.
[05:23]
My brother George, what I didn’t know at the time, I was far too young, he, four years
older than me, I think my mother found it difficult, when I was born I think she found
it difficult to cope with four kids, and, she asked my grand... her mother, my maternal
grandmother that is, to bring up George by herself for about three, four years. Now, it
wasn’t till very much later in life that my sister Judy, who is a very nice person,
probably the most sensitive of all of us, said to me, she said, I can remember her
saying, and this was probably only twenty years ago, well maybe fifteen years ago,
she said, ‘It’s not surprising that George was difficult, because, he was sort of,
shunted off to be looked after by Grandmother for about three or four years of his, the
first three or four years of his life.’ Well from the age of, well, from the age of about,
well four to, four to about eight or nine. I don’t know how long he was there.
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Mm.

When I say George was difficult, yeah, he was. I didn’t get on with him. [mic noises]

Why?

He recently... He died only last year actually at the age of eighty-seven, he lived to
eighty-seven, but, oh, I think he had... I don’t think the last few years... in Australia.
In fact he disappeared from the family. Ken... He left home in 1958, and wasn’t
heard of again until my son, who lives in Sydney, Australia, traced him in about ’93
or ’94, somewhere west of, on a homestead west of Sydney. Yeah. Anyway, I’m
wandering off the track. Just keep me, just keep me to the straight and narrow.

[07:24]
I was wondering, what sort of influence were your parents on you when you were
growing up?

Well my father, he was, he was a man who pulled himself up by his bootlaces, you
know, self-educated, went to night school, all sorts of things. I’ve got some of his
own... I’ve got some of his certificates somewhere he owned, and, he... You see, he
come from a family of six. I mean, my grandfather painted a lot of pictures, but, he
wasn’t a famous painter by any means. Although he had, he had links to other people
in the, in his family, cousin I think or uncle, and lots of minor artists, and I expect...
Even my, some of my grandfather’s paintings now fetch as much as twenty grand,
they come up for auction. But nevertheless, I think, bringing up a family of six in,
you know, a two up and two down place, is, a row of terrace houses...

Mm.

It’s not easy, and my father, he was about, I think, the third of six, third or fourth, I
can’t remember without getting out the family history. Oh he educated himself at
night school and things like that, and, worked his way up in the Civil Service and he
came to the rank of senior clerical officer. He was... I’ve said all this in the other bit,
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you know. He was earning £10 a week in 1939, which wasn’t a bad wage in those
days.

Mm. Mm.

It’s not a bad wage in those days. And he remained on that level for the rest of his
life, I think he retired... I don’t know when he retired. He was born in ’83, so if he
retired at sixty... He retired sometime after the war, you know, probably in the late,
late Forties, early Fifties.

Mm.

Adding forty... Retired at, say, sixty-five, what would that make him, sixty-five on
eighty-three. Well it’s sixty on eighty-eight, sixty on eighty-eight. Oh I don’t know.
[laughs] That’s it.

I’ve lost count as well.

Yeah.

A quick question. Can I just ask you to not cover your mid so much?

Sure, sure. Yeah.

Shall I just move it somewhere a bit more convenient.

Yeah.

Sorry.

No that’s OK.

Just suddenly realised that, they’re really sensitive with things like clothing rubbing
against them. So if I pop it over there, that might be better. Sorry about that.
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[10:26]
Yeah, I think he must have retired in the early Fifties.

Mm. So your father was self-educated then more or less.

Yeah, he educated himself in other things, and, you know, passing the Civil Service
exams.

Mm.

He was, he was quite influenced by... I don’t think he had any artistic talent himself,
but he knew a lot about the history of art. I remember just before the war, in 1938 he
took us to, he took my mother and me to Paris where, he marched us round the
Louvre and things like that. I think he felt, you know, he was held back by my
mother and myself.

Mm.

I remember going through my mother’s papers, I found the letter from my mother to
my oldest sister saying, we’re doing... ‘We’re doing our best to fill in with your
father’s needs, but really, his interest in art is much greater than mine,’ and, and me.
And in 1939, brave man, you know, almost the outbreak of war, he, he went back
himself for a solo holiday in Paris visiting the art galleries. Yeah.

Mhm.

Yeah.

[11:53]
Did he paint at all himself, or...

No he wasn’t... I don’t know of any painting. If there was any artistic talent, it was
inherited by me. I remember going in for a competition to paint a poster, this would
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be in 19... 1942/43, to paint a poster for Save for Victory. Because they wanted
people to buy savings bonds and things like that. And, I remember drawing a, I
remember drawing a picture of a penny, or a, a shilling, a shilling was a lot of money
in those days, like a rising sun on the horizon, maybe it was a golden coin on the
horizon with rays coming out, spilling out the words, v-i-c-t-o-r-y, ‘Save for Victory’.
And it was selected as one of the fifty best I think. Although submitted... I know it...
It was in a hall of its own. They were all, they were all pinned up in a hall, but, mine
and about twenty others were put in another room as being, representing the best. So
you could say I, I had some of my grandfather’s concepts of design. But I think, our
middle son, our middle son Timothy is, had even more talent. He had even more
talent, but he, he became a civil engineer, he never exploited his talent, he was a, he
had the talent but he never used it. Well, there was probably no money in it, unless
you’re, unless, I mean, unless you’re Damien Hirst or something like that, there’s no
money in art is there?

[13:41]
No. Was you grandfather still alive when you were growing up?

I remember my grandfather, yes, he died in 1940, he died in an air raid. He wasn’t
killed directly as a result of a bomb dropping on his house, but I think, a bomb
dropped, probably further down the street, or incendiary bombs. One of the things
people get, a lot of the noise of air raids was that, if you were unfortunate enough to
be situated near anti-aircraft guns. You see, I remember the air raids in London, you
know, like it was yesterday, and, you heard this droning sound and you see the
searchlights, and, occasionally the searchlights would catch a plane in the crossbeams
of two, two, these are very powerful searchlights, they’d shine up in the sky and
they’d get them, I don’t know, 1,000 foot up, something like that, and they were
caught in the crossbeam. And then, they would follow the plane. And you see, the
anti-aircraft guns, who were probably only about a quarter of a mile away, or, in the
same field, probably, in Richmond Park, the anti-aircraft guns would then try and
shoot it down. Now, the sound of an anti-aircraft gun going up is, is really fantastic, it
really is. I mean if you were... Well they all had special, you know, things on their
ears.
[15:11]
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And, my grandfather was ninety-three, well, born in ’48, ninety-two, born in ’48, died
in ’42. Born in ’48, died in ’42, what does that make him? Six years... Yeah, he’d be
ninety-three, ninety-four.

Ninety-four, yeah.

He was a good age. Well, you know, if he was caught in an air raid, he had a stroke,
and I think, I think he only lived a couple of hours or something. I remember my
father going off to the death, yeah.

Mm.

To the funeral.

Did you not go?

Pardon?

Did you not go to the funeral?

Probably not, no. We were socially atypical in some ways. [pause] Well at the
height of the war, the Blitz on London, I mean the real war started in 1940, there was
the so-called Phoney War which lasted up till, well the invasion of the Low Countries.
[16:17]
Transport and everything, I mean, the blackout. [pause] The blackout during the war,
I mean the car crashes, because, you know, people drove with very muted lights.
[laughs] It was... [pause] Oh. And the rationing and everything. Always hit... Oh,
when I see this business about obesity, there were no obese people around in, in,
during rationing. As I said, you know, I doubt whether there were many obese people
in Auschwitz.

Mm.

It’s just a question of lifestyle.
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Mm.

There were the sort of, what you might call the traditional Billy Bunters, but if you
read the stories carefully, they were usually, have rich parents. I can’t really
remember any fat boys. Well built chaps, but, their body mass was probably fairly
normal, yeah.

What was your diet like during rationing then?

I can’t remember. Probably my mother made sacrifices to give us the food. I can’t
remember, but you see, people didn’t eat much. I mean, it’s probably a matter of
historical record what the rations were, but, we were never great meat eaters.
Vegetables. We probably lived on vegetables, I don’t remember. Chocolate, I hardly
ever ate chocolate until fairly recently. [pause] I can’t, I can’t consciously remember
ever going hungry.

Mm.

I can’t consciously remember ever going hungry. But, you grew up, you learnt to
accept it. There were no sweets or... Yeah, you just learnt to accept it. People have it
cushy nowadays.

[18:40]
I know this is diverting slightly, but, do you have any strong memories of war, does
anything stand out?

Well, when we... When I went to college in 1943, you were given a choice of either
joining the Home Guard, you know, which in pre-war times would be called the
Officers’ Training Corps or something like that, one for the university, and... or doing
fire-watching. I opted for fire-watching. That could be... And I remember being on
top of the Huxley Building in... [pause] I remember joining the boat club, but, if you
joined the Home Guard, if you opted for the Home Guard, you had to devote Sunday
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mornings to training really, and I think I wanted to use the Sunday mornings for
rowing on the Thames.
[19:5]
So I used to, we used to... There were rooms at the bottom of the Huxley Building,
which is a building opposite the present Science Museum in Exhibition Road, and,
you know, we used to swotter down notes and read books and things, and if the, if the,
if the sirens went, we had to clear out and go off on the roof. And that was a bit of a
scary experience at the best of times, especially at night where you watched all the...
And then, you would hear the crump crump of, you know, anti-aircraft fire, and you’d
see the, you’d see all these beams. Because you were quite high up. [coughs] There
weren’t many, any high-rise buildings in those days, but we were quite high up. And
we could see them maybe pick up bombers. Fortunately, I can’t recall anyone, any
bomber flying low over where we were.
[20:59]
I only ever once saw a German plane drop a bomb, and I think it was, I’ve no idea but
it was, my mother and I were out in the garden of our house in Putney and, there was
this terrible noise of AA guns, and we saw... We had an Anderson shelter at the
bottom of the garden and we were hurrying, and I looked up, and I saw this dark thing
flying overhead, and as it disappeared, well away from us, I saw something drop from
its body, it was clearly a bomb. Well, I mean, I was fourteen, fifteen, I knew there
wasn’t a hope in hell it... [laughs] It wasn’t going to hit us, but it was obviously...
[pause] But, it was the noise. And sometimes you could see fires, yes, sometimes
you could see fires, when other places were on fire.
[21:58]
But the worst thing about air-raids, to my mind, was not the, the fear of direct hit by a
bomb, but the shrapnel from the, when an AA shell explodes it scatters and you get
the bits of the casing, and these can be, well, I mean you get bits of casing, you know,
as big as my hand, or, they tend to be slimmer, but bits as big as your fingers and with
jagged edges on. You could hear them as they hit the road, in front of you or
something, you know, well, you could hear, they hit the other end of the street. I had
a quite unnatural fear, I had a fear, that one of them, you know, would hit me.
[laughs] Because it would be curtains if it did, I mean there was no way... Even if
you were wearing a steel helmet. But air-raid wardens had helmets on. Even if you
had a... One of those, if they hit you, yeah, if you were hit by a bomb, well that would
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be curtains, you’d know about it. I suppose you might survive a few seconds if a bit
of shrapnel hit you. Yeah. OK, carry on.

[23:18]
You mentioned your mother a moment ago actually. I don’t think you’ve said that
much about her yet. What sort of...

My what?

Your mother.

Mother? Oh well I can tell you how my father met my mother, here. My mother
came from farming stock. No, labouring stock. She came from the village of
Banbury, which is a sort of yuppie town now, but, but her, her parents were very
simple folk. Her father had been a labourer all his life, and her mother, who was a
very kindly, lovely woman. My father, who was... He, he was quite a go-ahead type,
as I said, he, he brought himself up by his own bootlaces. He not only, you know,
studied the history of art, knew far more about art than I did. And I remember him
pointing out things that, I would never have dreamed of myself. There’s, there’s a
famous picture by Turner of a ship being drawn up, being towed up the Thames to,
breaking up, or towed down the Thames to, to be broken up. It’s got... I know,
there’s a copy in the house actually, there’s a replica in the house. It’s a very famous
painting, and my father pointed out, I don’t know... [pause] It was that... Yeah, and
symbolically you see, to mark the end of this whole fighting, The Fighting Temeraire
was the painting, it was called, yes, called The Fighting Temeraire, it’s the... It was
an old warship being towed to the knacker’s yard you see. And, he’d got a sunset,
you know, to mark symbolically the end of the life you see. My father pointed out, if
it had been towed down... if it had been towed upstream or downstream, the sunset
was in the wrong place, it should have been a sunrise. But not many people notice
that. And I remember telling my art teacher this in the sixth form. ‘Is it really?’ And
he came back and he said, ‘Your father’s right. It’s, it’s artistic licence.’ [laughs]

[26:00]
Did art play a big part in your youth then?
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No, except that I, I, I did have the odd ideas for coming out with like, this poster
painting, and...

Mm.

But my father also... I’ve digressed, because my, my father was also quite keen on
cycling, he used to cycle quite a lot, and he, he met my mother outside Banbury,
because my mother was, I don’t know, sitting helpless by the road, because she had a
puncture, and my father stopped and offered to mend it for her. Well, as they say in
novels, one thing leads to another, and, they got married, married in 1913.
Somewhere, I’ve still got the, the marriage notice somewhere tucked away.

[26:53]
What sort of parents were they to you?

Pardon?

What sort of parents were they?

Well I think they were devoted... [pause] I wasn’t aware of any, I had no social life.
Now this may seem remarkable. I had no social life. I was kept in the house.
Because, they... My father was hard at work, my mother was hard... I mean don’t
forget, he had dragged her... When, when the, the sort of, upper working class, or the
lower middle classes, sort of, try to rise themselves, you tend to let... The only friends
my father had, and he did have... were friends from his work you see. And, I was too
young. My mother’s... the two eldest daughters who went to Putney High School for
Girls, they had their friends, and my mother’s, but I was, I was at home. I don’t think
I ever went out of the house until I went to school. I mean, give you an idea of just
how restrictive my life was. I wondered whether other families used knives and forks
like we did. I mean it sounds daft now but, that’s the sort of thing. [laughs]

So what did you do at home?

Tony Brooker Page 12
C1379/09 Track 1

[pause] I know my mother taught me how to multiply, because... and, I could, I was
well ahead of the other boys. Well that’s what they’re saying all the time, that the,
you know, the children with pushy parents do much better than... Well it’s in the
papers isn’t it, it’s always, you hear it on the bloody radio every day about, the
children from the very poorest families are a year behind by the time they get to, by
the time they go to school. Well, that was my case too. On the other hand, school
held, was appalling, all these other children. I didn’t know ’em, didn’t want to know
’em. [pause] There was no such thing as play school in those days. You were taken
along at five and left. I can’t even remember my first day at... can’t even remember
my first day at school.

[29:52]
Mm. What were your favourite subjects at school, do you remember?

No. My primary school, no.

No?

No, not at all. I can remember nothing about what I learnt at primary school,
absolutely nothing. I do remember, I have said something, I can remember in the last
years at primary school, my last year at primary school, a teacher... I mean there was
very limited equipment at primary school, trying to explain how to separate sand,
sand and salt from a mixture, in water, a mixture of sand and salt and water, by
filtering out the sand, and then sort of, putting... and then drying that. And then of the
water, evaporating the water so you get salt left behind. He had about five, four or
five sets of apparatus to be able to do this, lined along one bench, and then there were,
I mean, the class had about forty or fifty people, and it was hopeless, but, it at least
made the attempt. I don’t think I knew what the difference between solubility was,
and, it meant nothing, I learnt absolutely nothing at primary school. Not a great deal
at secondary school.

[31:36]
What did you do at secondary school?
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Learnt French, English, history. I learnt nothing until I was in about, I came up to a
year before I was evacuated. I learnt nothing while I was evacuated. I ran wild. And
asked to brought home. I was evacuated to Petersfield. And, I got back to, I moved
back to London just as the bombs were starting to fall. That didn’t particularly bother
me, and I was sent to a school in East Sheen, it was actually in the county of Surrey,
but, I’ve no doubt my father had to pay for the... because he wasn’t paying rates to
Surrey County Council or something. I was probably a bit of a pain as well.
[32:37]
But towards taking what are now called O-levels, was called matriculation exams in
those days, or General Certificate, School Certificate and matriculation, in fact I failed
matric because I didn’t... You had to get five credits, you had to get five credits.
Well I failed in French, I only got four. So I just got the School Certificate. But, my
father insisted I go for private tutoring in the following term, the first term in the sixth
form, and, when I re-sat the French examination, at a place in Chelsea, a school in
Chelsea, I got a credit. I don’t think I got a distinction, well, I’d have heard about it if
I had done. [laughs] I got a credit. And so I finally did get the five credits needed for
matric. So, and then concentrated on the four subjects, pure maths, applied maths,
physics and chemistry.

That’s quite a hard set of subjects you’d chosen there.

Well you didn’t have any choice. There was nothing like that about it, for God’s
sake. Yeah, yeah you do what you were told. People have it cushy nowadays.

[33:56]
So how, how did you come to do those four subjects then? You just...

The four subjects?

Yes.

Well, you were classified into... I remember at the, at the... I went, the first school I
went to, the first secondary school I went to, when I was ten or eleven, was Emanuel
School, Wandsworth, which was technically a public school in the sense that its
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headmaster sat on the Headmasters’ Conference. All male of course. And, there were
lots of scholarship boys there, and, you know, people were paid for by the local
authority. I wasn’t that bright, my father had to... I wasn’t academically bright, I was
just average. I’d, probably these days I’d sink without trace, I mean... [laughs] All
these people we hear about getting straight As in their things, that wasn’t for me. But,
I was fortunate, I was one of the four per cent of people who, you know, came from
pushy parents. [laughs] Well in hindsight, I’m glad I did.

[35:01]
Yeah, yes. Were your parents keen on education then?

Oh yeah. Well I say, my father, my father’s life, I mean he, he pulled himself up by
his own bootlaces and he was going to do the best for his family, and he did. He
produced two graduates out of the four. My sister graduated in English and Latin no
less from Royal Holloway College. My sister, younger sister Judy, became a nurse,
graduated as a staff nurse at, which was the equivalent of a degree these days, when
you think what they went through. She graduated as a staff nurse at, Guy’s Hospital
no less. Very distinguished. And she had quite a successful nursing career during the
war, she was a lieutenant in Queen Alexandra’s Nursing Corps. Yes, I remember her
lieutenant’s uniform, yes, very, she looked very smart in it, yes.
[36:17]
George was, he was keen, he volunteered. [pause] My father almost gave up on
George, he wasn’t academic, he went to Battersea Grammar School. It was another, it
was another good grammar school. But he wasn’t academic. He got in with some
boys, a mixture of boys, some of whom were, were quite bright actually. But he, his
main interest was the Officers’ Training Corps, which he joined. He was militaryminded, and, he joined, he joined the RAF. He was very lucky to be alive. He trained
in, he trained in Canada. I don’t think he was bright enough to be a pilot. Probably
even... I’m not even sure he was bright enough to be a navigator. He was a bomb
aimer. Lucky. He was lucky, very lucky, not to be posted to the northern European
sphere of operations, because, there was a fifty per cent chance he’d be dead. I mean,
one of the important things of the, you know, people look back and say, ‘Oh did the
bombing of Germany do any good?’ Well it’s an impossible question to answer,
because you’d have to replay history and not do any bombing of Germany, but,
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everyone was right behind the bombing of Germany. And I remember, I remember
Professor Levy, who was Jewish, and he was professor at, maths at Imperial College
where I went. I went to, I went to Imperial College, I was in the right places, you
know, you could cycle to, I could cycle to work. And, I remember him telling us, a
small group of us, well no, there was only, I mean you know, the whole class was
only fourteen or fifteen. Well one chap got thrown out in the, at the end of the second
year, because if you weren’t, if you weren’t working, you didn’t get a second chance,
you were chucked out into the Army. People have it cushy these days. And, he said,
‘We should be clear what we’re doing about, you know, the bombing of places like
Hamburg, Dresden and things like that.’ He said... Because he was a very kindly
man, he was an educated man, he was a natural-minded liberal, and, he said, ‘On the
other hand,’ he said, ‘I don’t see any alternative.’ He said, ‘The Nazis seem to have
the full support of the German people.’ He said, ‘I can’t see any other way. But,’ he
said, ‘we should realise what we’re doing. These cities will take a lot of rebuilding.’
Well he was right. Oh a lot of people would have said, ‘Well they had it coming to
’em.’ But he was right, I don’t think there was any other way. They had enough
support from the German people anyway. Well the German people, they bowed to
authority. I remember Churchill once said that, Ribbentrop, who was finally hung
after the Nuremberg Trials, he was the foreign minister, and he did in his way try to
warn Winston Churchill of what war with Germany meant. He said, he said, ‘Our
people bow to authority,’ and he was right. ‘They bow to authority.’ And I suspect
they still do.

[40:18]
What were your own feelings on the war at the time?

Well naturally on the side of the good guys. Now that is interesting, because I had a
cousin who was... I met... Actually, I had a cousin who was a conscientious objector.
He was a year ahead of me, he was in the upper sixth when I was in the lower sixth at
school. Because, you know, I had a cousin and he lived, he lived about two, two or
three miles away here. And I said, ‘You’re not surely going to miss up on the
opportunity?’ He said, ‘Yes,’ he said, ‘I don’t believe...’ And he really was a
conscientious objector. Good luck to him. And, when his time came, got his call-up
papers... [pause] Actually I think, you weren’t allowed to go to university until you
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were assessed. Yes, at the end of the sixth form, you were assessed, either to be
allowed to go to university where you had to study subjects or undergo training
relevant to the war effort, or else, you were inducted into the Army, because you were
eighteen and that was the time for call-up you see. Well he made it clear he didn’t
want to go into the Army, so he... They said, well... Clearly, I mean, they were right,
from their point of view, we can’t, clearly can’t get you to university, no. And in fact
he, he was put n prison for six months, in Wormwood Scrubs. Or was it
Wandsworth? No, I think it was Wormwood Scrubs. And then he was let out
provided he worked, well the same... You’ve heard of the Land Girls of course, have
you, heard of the Land Girls? Well he was a land boy. He, he had to work on a farm.

Mm. How was his conscientious objection seen by your family and friends?

Oh, I was OK with it. I just didn’t believe it was a practical policy. But I had nothing
against him. Oh there were, there were people who probably would... [laughs]
Actually, I mean, he was sent to work on the land. Well, if he’d been in Germany he
would have probably ended up in a concentration camp wouldn’t he? Oh England
was a very liberal country, I think. Still is I hope. [pause] Oh and it was probably
the best time in his life. I think he got to learn, he probably got to have fun with Land
Girls. Probably a sexual revolution for him.

[laughs]

[43:20]
Yeah. But he went to college after the war, so I was two years ahead of him. Oh yes,
of course, that was the other thing. Degrees in wartime were only two years, so I
graduated in ’45, when the war was just coming to an end.

Mm.

And, the last thing they wanted was people... And the call-up came to an end. Hell,
they had lots of people, and they hadn’t got any money, they couldn’t pay to have any
more soldiers, they didn’t want... So, National Service, I was fortunate to live in the
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window of, between the end of the war and the start of the Cold War. I didn’t get
involved with the military at all.

Mm.

I don’t know when the Cold War started, ’49, ’50, when they started calling up
people. ’49, ’50.

Was that for National Service then, as it was?

Yes, for National Service. Yes.

Mm.

In my opinion they could do a lot worse than bring it back. Well you see, it had the
great advantage, National Service, it was expensive, but it, it took people off the
unemployment register.

Mm.

You see when they summed up the, totted up the number of people who were
unemployed, they could immediately, two years of youth were out of the way.

Mm. Is that somebody knocking at the door? I’m not sure if it was or not.

[End of Track 1]
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[Track 2]

That was fine actually.

OK.

Yeah, talking about your cousin, the conscientious objector, a moment ago...

He became a philosopher. He, he went to University College, and he eventually had...
Oh yes, William was brighter, brighter than me. He was a liberal too, and obviously,
he was a conscientious objector. But he... Eventually he got to...

Oh, that was the door.

What?

That was the door I think. Yep, definitely the door.

No, hold on. I think she’s just putting on the.....

[End of Track 2]
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[Track 3]

I’m not sure whether he was necessarily released as soon as the war was over. After
all, the farmers needed help, and he probably thought, well, you should at least work
for... you should work another couple of years before they let you go to university.
But he did get to university. And he rose to the rank of reader in the, his chosen
profession of philosophy. I’m not sure whether he was a brilliant philosopher. Well I
imagine it’s history of philosophy. He worked, he worked for a chap called Professor
Ayer, a-y-r-e[sic], something like that. He said he was known among his colleagues
as Hot Air. [laughs]
[00:53]
Anyway, I didn’t really have much to do with my cousin after, you know, our paths
went different ways. I met him at intervals, because he never moved far away from,
you know, where he was born, which is where my, my sister, the nurse, she... He
lived the other side of Richmond Park from where... Yeah. Anyway. OK, what else
then?

[01:26]
I was just actually wondering, was his conscientious objection on political grounds,
religious grounds, or...?

Oh, moral grounds. He thought it was wrong to take human life.

Mhm.

Oh yeah, no, there’s no doubt politically where he stood, he was, he was on the Left,
like me. Or probably I was on the Left like him, whichever way you want to look at
it, yeah. Oh yeah, he was a leftie like me.

Had politics been a part of your upbringing then?

Yes and no. I was fairly naïve about it. I had a, a good friend at college, a Jewish lad,
at, subsequently Professor Michaelson, he... I met him the first day I turned up at
Imperial College, and we remained friends for, we kept in touch all our lives, until
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sadly he, he died, he died in harness so to speak, he died in his office, at work, at
Edinburgh University. He... He was brought up, he was the son of a, some Russian
revolutionaries who had come to this country in 1905. So he knew all about the
history of the Soviets and things like that. And I was carried along with him, and...
But I was particularly impressed too by the, and naively impressed in hindsight people
would say, well, I would say it myself, that... I was very, I think everyone was
impressed with the... Well even Churchill admitted that the Russian Army, the Red
Army had torn the guts out of the German Army, and they were quite right, from
Stalingrad onwards, particularly the Battle of Kursk, not many people remember the
Battle of Kursk, the Kursk salient, that it was... Probably, it’s reckoned to be one of
the, the largest and intense tank battle ever fought. It’s about a year after Stalingrad,
or, a year, eighteen months of Stalingrad. Stalingrad was the high point of the
German army’s retreat all the way after that. Oh yeah, undoubtedly he had. So...
[pause] Mike, Michaelson, yeah, we called him Mike. His name was Michaelson, I
don’t know what his official first name... Oh Sidney, Sid, yeah, Sidney Michaelson.
Yeah, Sid tried to persuade me to, he didn’t try actually very hard, to join the
Communist Party, and I did for about two years from about ’47 to ’49, but, I can’t
remember. I know I had a party card, and that was my undoing, because, MI5 had
obviously raided the headquarters and I was on a list from there on. Well, I suppose if
I’d been brought up in a different period I would have been a member of MI5. It’s
just a question of, you know, your upbringing. [laughs]
[05:07]
But I could see that, the British Communist Party really turned me off, because, I
finally got fed up with them because, if you read the Daily Worker, which was their
mag, their rag as they’d say, the propaganda... In their eyes the Soviet Union could
do no wrong. Well, I mean that is obviously nuts. And, I just couldn’t stand for that,
and I left, I just dropped out as it were. I was a drop-out. [laughs]

What had attracted you?

Mm?

What was it about...?
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Oh social justice. Oh I can’t think of any other reason. I mean, everyone likes to
think they’re for, for social justice. Oh that was the only time... [laughs] I never
thought the Russians would invade this country, it’s a ludicrous idea.

[06:06]
Were your parents political at all, or...?

My father was a liberal, an old-fashioned liberal. Which is actually what I am now.

How do you define old-fashioned liberal?

Well, social justice I suppose. I, I have voted Liberal for the last few Elections, but
I’m getting fed up, because, one of the reasons, if you said what the primary reason
was, that they used to stand for political, what was it... Oh what’s the term? A
reforming, reformed voting. Proportional representation. All in favour of that. But
for the last ten years, you wouldn’t have heard anything from the Liberal Party about
proportional representation, they forgot it. So, frankly, it’s become a habit because...
I never voted Tony Blair in to office, hell no. I was warned about that by Professor
Proudman, our maths professor, who himself liked to call himself an old-fashioned
liberal. I suspect he voted Conservative. But he was a Conservative. In fact I’m a
conservative with a little c. Well a lot that Margaret Thatcher was doing was
probably necessary, but, she made a hideous mistake of bringing in the Poll Tax.
Well you could see from social justice, why should a bloke who lives in a terrace
house in south-east London pay the same tax as Prince Charles? It’s a question of,
they enjoy different qualities of life, that’s, that’s what Mrs Thatcher didn’t realise.
[pause] Yes, it certainly brought about the end of the coal industry.

[08:28]
A little bit about politics, were your parents religious at all, or...?

Nnn... not really. I suppose they were nominally religious, though I can’t recall...
Going to church wasn’t a big thing with us, no. No way, no. [pause] I became an
atheist. Probably I... [pause] Probably when I was at... I never really thought about
it as an issue. [pause] I remember people debating it, I remember debating it with my
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cousin, I think, yeah. [pause] No. I don’t... It’s not a big issue with me at all, when
you think that... I’ve just been reading a book in which, I think people... My, my, my
youngest son, our youngest son, married a Roman Catholic girl from, of Irish stock.
Her father actually. She went to a good school and she was, she’s a hot shot solicitor.
She, her father was, had come over to England about 1948 and become a builder, and
built up quite a business, had quite a lot of properties dotted about Manchester. I
think he lived in, north, in the north, well he still does, he’s ninety-four, he lives in,
somewhere in, somewhere in north Manchester, not far away from the A60 or
something, A50 was it? There’s a circular road goes around Manchester. It’s the A60
is it?

M60?

The M60, M60, yeah, not far away from... It’s just somewhere south of the
northernmost part of the M60. And they were brought up as Catholics. And when
our son, Richard, married Catherine, he had to agree that the children would be
brought up as Roman Catholics. I shall point out to them what I’ve only recently
learnt, that, when Franco finally came to power in 1939, after a really bloody civil
war, oh, something like, half a million people died in the civil war, the Pope sent him
a congratulatory note. [pause] No, I’ve got no time for the... I’ve got no time for the
Vatican with their views on birth control and, as a means at least of avoiding AIDS.

[11:35]
Mm. When did you become an atheist?

Well it was never a sort of, big decision. I can remember playing as a child and
thinking, does God exist? And I was throwing a ball up in the air and I remember
thinking, playing about in the garden, we had quite a large garden, and thinking, well,
if I throw it up in the air, and, I’ll pray to God that I catch it, and if I do catch it, well
then God exists. So, yeah. No, it’s never a big issue with me, yeah.

Did it ever cause you any problems or...?
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No. No, no no, heavens no. Well, we’re by and large a secular country, aren’t we?
Yeah. We’re by and large a secular country. I remember doing, I remember at my
school, Emanuel, had quite a wide range of boys in, and I used some bad language,
and, or something, and, and this boy said to me, ‘You shouldn’t take the Lord’s name
in vain.’ I thought, God! he’s got it bad. Yeah. [laughs]

[12:52]
You mentioned school a second ago though. Can we, can we go back to looking a bit
more at that for a little bit?

Looking at what?

Your school days.

My school days?

Yeah.

[pause] I was never a team sport player. I nominally learnt to play rugby.

Nominally?

Well I can never, I was never brave enough to, you know, really commit myself to the
game of, you know, running after people and tackling them and bringing them down.
But I went through the motions of playing rugby. I’m sure I’d have been much better
at football, but I never had the chance. [pause] The only thing I ever got... The
school had, you know, the school had houses and they had eight houses. I’ve
forgotten their names, but I can remember the house I was in was called Wellington
House. Always imagined named after the famous Englishman. I was in Wellington
House. And, I remember, when we evacuated, that they had a cross-country run,
which, I really enjoyed that, I ran with my, I ran with two friends, but I could see
they weren’t keeping up, and I seemed to like that. And I ran on ahead and in the end,
I just ran for all I was worth and got in, and I found that, I found myself named as part
of the cross-country team. What they’d done was, they simply entered everyone and
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the first four who came in, they’d say, ‘Right, that’s our team, that’s our cross-country
running team.’ [laughs] So I was in the cross-country running team. It was all a bit
of a joke. That was just before I came back to London.

[14:51]
Mm. What other activities did you do as a child for fun?

Oh, very little. For fun.

Mm.

On the whole I didn’t have much fun as a child. [pause] In subsequent years I
discovered... It was left until I went to college to discover myself, and in fact,
postgraduate, I joined the mountaineering club and, that was quite a part of my life.
From 1945, or 1946 to about 1953, I went rock climbing, mountaineering, went to the
Alps, all sorts of things, that was where I came alive. Then... Then after I got
married, those took a back... [pause] Of necessity... Well those went on till about
1956, well when I got married... [pause] They had to take a back seat, you know,
when bringing up children. Indeed, the last climb I ever did was about 1965, when
Vera, a friend of hers, the husband of a friend of hers, was a climber, and when he,
when he learnt I’d done some rock climbing, he was a really good climber, he said,
‘Oh, come on, we’ll have a weekend, we’ll treat ourselves to a weekend,’ and did, and
we went into... We climbed, I think it was Great Gully on Sca Fell, on Sca Fell.
Yeah, I could never have led it myself. I was never a... I could never have led it
myself. [pause] The most severe climb I ever did was Rannoch Wall in... Bloody
frightening, it really goes up for... That was, it was classed as... The... Climbs were
classified as easy, moderate, difficult, very difficult, severe, and very severe. Well
since those days they’ve added on exceptionally severe and various grades, using
artificial techniques as well, but... My most enjoyable climb though was, an
exploratory rock climb, well exploratory to me, in, in the French Alps. Oh that was
great. By then, when... I gave all that up, and when we came to Essex, there’s no
mountains in Essex, miles away from anything, I took up sailing. And, I had a boat
from 1971, from about 1971 to, well, ’93, I had a boat for twenty-two years. Used to
take it to the Channel Islands and across to, and across to Holland, yeah.
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Mm.

[18:14]
But none of these as a child. No, I had a pretty miserable life as a child really.
Reading probably was... [pause] Reading really was... Everything was subdued in
wartime.

Mm.

Cycling, oh, cycling was that. Oh I used to go cycling with my cousin. Yeah. If
there was an activity I indulged in, in the period in my school days when I was,
parents were fit, you know, saw fit to let me loose on the roads. And of course, there,
you couldn’t do it these days because of the traffic, but in... there was no traffic in...
Hitchhiking. There was no traffic in 1945, ’46, ’47. During the war there was hardly
any traffic at all. I remember staying at my grandmother’s in Banbury, and, the... I
remember... I, I liked to go for walks, and sometimes hitchhike, and the only place
you could hitchhike, sometimes you would get a lift in an army lorry that was going
somewhere. There was just no traffic. There was just no traffic. I mean, yeah, if you
go along the M5 now and to the M1 and see the traffic, the contrast was total.

Mm.

[19:51]
I remember once expecting to hitch a lift to North Wales, to join a climbing meet.
This would be in ’46, January ’46. Well no, January ’47. And, I got the Tube out, the
north London Tube out to, as far as I could go, and then caught a bus, and, which
stopped at, at a place that was... Well it was a petrol station-cum-transport café.
Transport cafés were the thing in those days; you don’t get them nowadays. You get
transport sections of, you know, service stations, but, the transport cafés were where
you would expect to pick up a lift. And I remember this, oh, New Year, New Year’s
Eve, or the 2nd, you could wait twenty minutes and not a truck will go by. Oh it
would be inconceivable these days.

Tony Brooker Page 26
C1379/09 Track 3

Was hitchhiking a common way of getting around then?

Yeah. [pause] Yeah there wasn’t any thought of being abducted or anything like that.
Although in hindsight, I realise that, parts of London were given over to youth gangs
who were described as feral. Well that wasn’t in south-west London; I think they
were talking about wild parts of south London, or maybe north-east London. I never
met any feral gangs of youths.
[21:34]
I remember going out the morning after an air raid and walking to Putney High Street
and going, oh yeah, that, that’s been brought down, that’s been bombed, and,
occasionally the damage was so you had to make a detour because the police had
wired things off, yeah.
[21:55]
I always remember thinking this was a, a liberal country. Because I remember quite
early on, I think it was just after I had graduated, I was stopped near Putney police
station and asked if I wouldn’t mind taking part in an identity parade. I didn’t know
what the guy was talking about. But they took me inside and offered me a cup of tea,
and, after about quarter of an hour, when they’d collected enough people, they
explained to me, they said, ‘Well, we have a prisoner, a suspect, and, a lady is going
to try to pick him out. So, all you people,’ and there was about eight, nine of us were
all lined up at the back, in the yard at the back of the police station, a place I’d never
been to before. I’d seen the front of it often enough, every day. And, and the
sergeant, who was really quite a kindly fellow, he said, and he said, ‘The prisoner will
be brought out and, the suspect will be brought out, and he can stand anywhere among
you, you see. And then the person who is going to pick him out will walk along.’
Well, the suspect was a bit thick. He didn’t sort of, push in in the middle of us. He
just come... I remember the sergeant said, he said, ‘You can stand anywhere you
like.’ He chose to stand at the end. And they brought this lady in who was some...
He had obviously been caught burgling or house-breaking, depending on whether it
was night or day, but he escaped, she had obviously spotted him, but he had escaped.
And she was brought out, and, she walked up and down the line, but immediately she
put her finger on this guy. [pause] And that was the end of it. But, I remember
thinking, well, it was all manifestly quite fair.
[24:14]
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I remember my first court case, thinking how fair everything was. It was a chap... I
was a witness you see, I’d, I’d parked a car... This would be, in Manchester, south
Manchester, a place called the Rising Sun, out at, not Whaley Bridge, on the way...
Oh, about five miles south of, four miles south of Stockport, out on the Buxton road.
And I parked a car, and, to look into an estate agent’s window, and, when I came
back, I couldn’t see anything wrong with the car. I got in to drive off, and, a chap,
who by chance turned out to be a solicitor, he said, ‘Did you know that truck, you
pulled up behind a truck, didn’t you?’ I said, ‘Yeah. Well it’s gone now.’ He said,
‘Yeah, but when he... he smashed your headlamp.’ And sure enough, I looked round,
and yeah, sure, he had smashed the headlight. He said, ‘Well fortunately,’ he said,
‘I’ve got its number.’ [laughs] And, well about two months later the case came to...
[pause] I’ve forgotten, Hazelwood was it? I don’t know. Anyway, it came to the
local magistrate’s office, and I was asked to give evidence, so I had to swear. I
wondered whether to cause difficulty by saying that I didn’t swear superstitious oaths,
[laughs] but, I decided, no, that’s not for me. Because you can choose to make what’s
called a, a solemn affirmation, you see.

Mm.

I thought, no, I’ll, I’ll play ball with them. [laughs] And... [pause] And I simply
described, you know, my part in the proceedings. I’d parked the car, in all innocence,
I thought I’d parked a fair distance, a safe distance behind a lorry, which I could see
in front of me, and went to look at the... It was about six in the evening on a winter’s
evening. And went to look at the estate agent’s office, I think it was an estate agent’s,
I couldn’t see... I don’t know why, because we weren’t exactly moving house.
[laughs] But... [pause] And when I got back, yeah, this chap said... Anyway, the
solicitor was there and he gave evidence. I remember his fellow solicitors in the court
ribbed him that, it was unusual for a solicitor to be in the witness box you see, and he
got rather ribbed over that. And, the three magistrates... Oh and the poor fellow, I
mean, said all the wrong things, and, he said, ‘Well, you shouldn’t have parked so
close.’ And it had to be pointed out, he said, ‘That is not the point.’ You had
damaged something and you drove off without reporting it. It’s neither here nor there
whether he was parked too close.’
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Mm.

And then, I thought, the fairest part of the proceedings, the magistrates came back and
said, ‘We find that, we find you guilty,’ and then... But before passing sentence, and
this was something new to me, they read out any previous convictions. Well, I don’t
say he had a whole string of them, but he certainly had one or two. And he was fined
a fiver. [laughs] That was my... But I was impressed by how fair everything was,
you know, that, particularly, they wouldn’t read out the previous convictions before
the judge had reached a decision.

Mm.

Because if they had, it would have biased them. Nowadays of course they’re not so
choosy I think.

Mm.

I believe so, yeah.

Mm.

But I’m still in favour of the jury system. [mic noises]

Mm. Can I adjust your mic a second actually, I’ll just... It’s just disappeared into a
fold again.

Oh, sorry.

It’s no problem.

[adjusting mic]

There we go.
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Yeah, OK.

Hopefully that will behave itself.

[28:51]
So I suppose that sort of... How does this play into your sort of social justice
viewpoint then, does that support it, or...?

Yeah.

Mm.

Very much so, yeah. Yeah, I would say I was a conservative with a little c, a liberal,
an old-fashioned liberal, yeah.

Mm.

There are so many more issues these days. [pause] Yeah. [pause] No, I’ve, I’ve
always thought the... [pause] Yeah. No, I voted, when I got... My first Election, I
was too young to vote because I hadn’t turned twenty-one, but, I was very interested
in campaigning for, I campaigned for a sort of fringe party called the Commonwealth
Party. They lost, but... At the Election in Putney there was, oh it returned the
Conservatives as I expect that they, they did, as they used, as they used to do. But, I
was fascinated by the hustings. I remember, I played, I was fascinated by the
hustings. It was real old-fashioned hustings, where all the candidates, they had a, a
big meeting where all the candidates... The house was absolutely, they took over a
restaurant, a big restaurant for the process, for the... And, they had all the candidates
in the hall. It was, in effect it was a huge dance floor, where all the tables where they
served tea, they were cleared away, it was a huge dance floor. And, the voters came
in and, and all the candidates, there was, I remember the candidates, the Conservative,
Labour and Liberal, the Communist Party, and the Commonwealth Party. The
Commonwealth Party was a sort of, oh, dainty form of the... [pause] It, it was for
those who, who couldn’t... Really designed I think for those who couldn’t face the
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idea of becoming Communist you see. It was the sort of liberal version of the
Communist Party. Anyway.

[31:38]
How was being a Communist seen at the time?

Um... Not so good. Not so good. Well it depends who you talk to, but... I don’t
know why. Well, there was an anti-Reds scare, you know, before the war, and the...
There was a lot of feeling against even the people who fought in the International
Brigades, the republicans, in Spain. And of course the, the Soviet government didn’t
endear itself by signing a pact with the Nazis, you know, in the Phoney War, they
didn’t, they helped dismember Poland. So, they were... And of course there was the
old Reds under the beds scare, you know, they weren’t... [pause] I don’t know
whether the Communist Party even still exists in this country. I’m sure they’ll have
modified their ways a bit. But, yeah, as I said, I think I was a member from about ’47
to ’49. But I had no hesitation in dropping out when I did do. They were so
blinkered, they thought the Soviet Union could do no wrong. Oh it was crazy.
[33:19]
So I settled for the Labour Party and voted Labour all my life until, oh I don’t know,
until about, well until about ’97. Or might be for the Major Government. I don’t... I
think... I certainly didn’t vote for Thatcher, no way. Certainly, I don’t think I voted
for John Major either. No, I voted Liberal, probably. Either voted Labour or Liberal
in the, what you call the Eighties, and the Nineties. Yeah. Which, I will probably
vote Liberal in the next Election, if I don’t... If there’s a Green Party, I’ll vote Green
probably.

Mm.

But that’s why, because of these fringe parties, that’s why I’m all in favour of
proportional representation. This latest ploy of the alternative vote is, oh God! it’s,
it’s crummy in some... I knew it was a, the Labour Party had a fall-back if
proportional... If, if some fairer system of voting ever came to raise its, get a strong
view, that’s what they would be, but it’s no substitute for the, it’s no substitute for...
The only thing to be said for it, and, and Brown has said this, that it preserves the link
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between a member of the, a member of the, a member of the House of Commons and
a constituency, that’s all he does. Well it’s slightly better. I mean, you know, if you
had the choice between the alternative vote system and the first past... yeah, I’d vote
for the alternative vote, yeah. But I don’t know how it’s going to play out in the
Election of...

No. No.

I’m almost past caring.

[35:22]
Why did you become disillusioned with the Soviet Union back in the Forties?

The late Forties?

Mm.

[pause] Ooh. [pause] Well, the kind of hostility to anything that, the general
hostility to what I thought was, you know, reasonable proposals. They probably saw
the West as out to dominate, or America at least, to dominate the world. I... Perhaps
someone said I was naïve, the Americans weren’t out to dominate the world; well
there was... Well their rigid attitude about, you know, against letting people travel,
the, the, you know, the labour camps out in Siberia and all that sort of thing. Yeah, it
was clearly...

Did you know about those things then, or were they still hidden?

I didn’t realise the extent of them, no. I didn’t realise the... I read One Day in the Life
of Ivan... is it Ivan Denisovich? One Day in the life of someone called Denisovich,
who describes life in a, a labour camp. And The Gulag Archipelago and that sort of
thing. The very rigid society. Didn’t know why I’d seen it before, well.
[37:05]
There wasn’t much, in the war you didn’t get much news. I mean there was no
television or anything like that. There was only two radio programmes, the Home
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Service, which is, you can trace, it is now Radio 4; and the Light Programme, which
is now Radio 2. Just after the war, or, about a year after, they introduced the Third
Programme for music lovers, and that gives rise to Radio 3. And then, to counteract
the, the offshore pop, you know, the pop radio, offshore pop radios...

Pirate radio.

...the pirate radios, they introduced Radio 1.

Mm.

And that’s how we got Radio 1, Radio 2, Radio 3 and Radio 4. And until Radio 5
came along about fifteen years ago, that was it.

Did you listen to radio much when you were growing up?

Well there was nothing else. I mean, we didn’t have television.

What other technologies were there in your house?

I don’t think I watched television until the late Fifties. I don’t think I watched
television until the late Fifties. And then it was just BBC television. And then, I
remember the night that, that ITV, the second channel, was introduced. Oh, I don’t
know when it was, middle... early Fifties, ’54, ’55, something like that. The, the BBC
with its radio soap, The Archers, counteracted by staging a feature, Grace Archer was
burnt to death in a bath, [laughter] on the night that... Yeah.

[39:26]
Just a quick follow-up. Did you have a radio in your house when you were growing
up then?

Oh yeah, we had radios.

What other technology did you have around the home?
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pff! No. We had a gramophone. [pause] I don’t think we ever espoused to a
radiogram. We had a gramophone. But no, there was no other technology. It could
play 78s, 45s later on. I’ve still got some. I know I’ve got in, in a room in the house,
the main house, I’ve certainly got some 45s; I doubt whether I’ve got any 78s.
They’re mostly 33s and 45s. Musically, I was never, I, I’m musically uneducated.
The only pop songs I learnt were the wartime ones, which I was a great favourite of.
But, I don’t... I’m musically tone deaf I would say. Having said that, I mean there
were some... I used to go to, I remember going to, in 1945 when the, well just after
we graduated, was a wild old time. Imperial College was next to the Albert Hall, and
we used to go to the, the, oh what were they called? The... You know, the...

Proms?

The Proms, yeah, the Proms. And we promenaded. Couldn’t afford to do anything
else. Yeah, that was great, I enjoyed those, yeah.

Mm.

Especially the Last Night of the Proms.

Mm.

But musically, I’m uneducated, either classically or pop-wise, and, I just can’t, you
know, it just means nothing to me. Having said that, I mean there are some songs,
themes, which I... I’ve said to myself, if ever I’m on Desert Island Discs, which I’m
not likely to be in 1,000 years, but it’s an interesting thing to choose ten, well it’s not
ten, it’s about eight isn’t it, ten, ten themes, songs, and, yeah, I can think of ten, but,
one of the most haunting which I’ve got a lot of time for is, did you ever see Doctor
Zhivago?

The Omar Sharif version?

What?
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The Omar Sharif version, the film, not the TV series?

Omar Sharif?

Yeah.

Was Omar Sharif in it?

Well I thought he played the main character.

Yeah, possibly.

I could be getting it completely wrong. It’s been years since I’ve seen it.

Yeah, yeah you’re probably right, yeah. There was, the daughter of, a daughter of a
famous talkie actor. [pause] Yeah, anyway, well do you remember the, the theme
music, called the Lara Theme?

Yes.

That is one of my favourite pieces of music. It’s film music, the Lara Theme. Oh
I’ve got a lot of time for that.

Mm.

I could listen to it over and over again. And some very old-fashioned songs, like,
well, Greensleeves. They’ve probably got something in common.
[43:14]
And in wartime, there were some great songs in wartime. [pause] Marching songs,
military songs, the... Well at the time of the, I mean the first battle we won, the Battle
of Alamein, General Montgomery and all that, the Battle of Alamein and how we
drove the Germans out of North Africa, with the help of the Americans towards the

Tony Brooker Page 35
C1379/09 Track 3

end, when they got as far as, we’d pushed them as far east... as far west as Tunisia and
things like that. But there was...

How, how aware were you of that as a person growing up at the time? Was it in the
news?

Oh I followed the war very closely, followed the war very closely, yeah. I always
remember Churchill’s comments on the... Churchill was a great... I had a lot of time
for Churchill. He was a great speechwriter. And Churchill’s sayings are, are
legendary. But I remember he said, the Battle of, after the Battle of Alamein, he, I
remember him saying, ‘It’s too soon perhaps to say it’s the beginning of the end, but
it’s most certainly the end of the beginning.’ He had a wonderful way with words.

How did that make you feel at the time when you heard it?

[44:53]

Great. Great. Oh I was a great supporter of... I was really, in some ways, I was
disappointed when Churchill lost the 1945 General Election, but you know, you see,
people nowadays don’t realise that during the war we had a coalition government, and
it worked.

Mm.

It worked. People cooperated. Now, if you turn into Prime Minister’s Question
Time, I mean it’s like, it’s like being, seeing monkeys at the zoo, just, chucking at...
You know, it’s just ridiculous. So I can’t help thinking that... [pause] People have,
you know, say, Wilson was no good, he couldn’t control the unions; well it’s true, he
couldn’t. Well, nor could, nor could, who was his predecessor? [pause] Would be
Thatcher’s predecessor to...

Callaghan?

No, his predecessor as Prime Minister.
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Oh right.

Heath. Well Heath couldn’t control the unions either.

Mm.

But... There’s one thing to be said about Wilson, he kept us out of Vietnam.

Mm.

Whatever else he did, he kept us out of Vietnam. Whereas, people like Blair and, and
Cameron, and Gordon Brown, think the Americans, we have to do everything the
Americans do.

[46:50]
Mm. Mm. I’ve got two quick follow-up questions based around what you’ve just been
talking about.

Yeah.

The first one was, you were talking about, when Churchill lost the Election in ’45. I
was just wondering how, as someone who was on the left wing, you saw the incoming
Labour Government, Attlee’s Government.

Oh I was very pleased the Labour won. I said, I, I felt sorry, sad that he personally
lost the Election. Because after all he took us through the war.

Mm.

Oh simply that you can differentiate between personal praise for someone and...
[pause] Oh no, I was damn glad the Conservatives were booted out, yeah. In fact,
Attlee was I think one of our greatest Prime Ministers, because, people forget that
when the Conservatives took over, in 1951 was it, or ’52, although, because of our
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crazy voting system, the Labour Party was defeated, it scored more votes as a whole
than the Conservatives did, or indeed any party ever since.

Mm.

So Attlee can certainly go out with that on his, to his credit.

What were your hopes for the Attlee Government, do you remember?

Well, I was, economically, I thought it was sad that we had to devalue the dollar, but,
no, I, I was in favour of nationalisation of the... I mean, don’t forget, we weren’t that
long after the time when, you know, children worked down the mines. I mean the
mines, the miners... You see, and also, Vera’s father was on the miners’ strike in
1926 when they were out for nine months. Practically well starving.

Mm.

And she was brought up in a family in a little coalmining village in Durham. You can
imagine the sort of village it was. A long, one street with a long line of houses each
side, and at the end of the road you saw the winding gear with its big circular wheel.
And a pub called the, the Bonnie Pit Laddie or something. That was how she grew
up. But she was one of the, probably the first person in her village to go to university,
probably. She went to a local grammar school. I don’t know whether she was really
the first to go to university, but certainly the first in her family.

Mm. Mm.

And that’s where I met her, at Manchester University. She was in a women’s hall of
residence. And in those days they were women’s hall of residence, there were no men
allowed in after about nine o’clock or something like that. [pause] People have it
cushy these days.

[50:07]
I think, returned a little bit here to, back to education again and what have you.
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Yes.

I have a few follow-up questions from earlier actually, I was wondering if I could
bring in. Could you jut quickly talk me through your school career so it’s just
straight in my head? So, you had gone to a primary school of which you don’t
remember that much.

I don’t remember anything. Except what I’ve put down in those notes about, this
public humiliation of a boy who had been caught swearing; the valiant attempt of a
master to, to teach us how to separate sand and salt.

Mm.

The idea of solubility and evaporation. And really nothing else. And at school,
Emanuel School, I don’t think I can remember anything I learnt there either. We were
all classified into science, modern, and arts. They had three streams. Science,
modern and arts. And they were called, as you can imagine, A, B and C, where C,
science, was the, C was science; A was arts; and B was the modern. And those who
could learn modern languages, you know, like German, French. Everyone had to
learn French. But I only had, they only had to learn French. And, the classics of
course, they did, Greek and Latin I, I guess. [pause] I can’t remember learning
anything serious, I really can’t. No, until I, my father pointed out that, ‘Well you’ve
got to get to, you’ve got to get through matric, otherwise you’ll be nowhere,’ it was
not until then I started really to do any work at all.

Mm.

Not did any work at all.

[52:15]
About how old would you have been then?
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Well, I went to... Well, I was, I was fourteen in September ’39. [pause] I do
remember, I can remember Chamberlain announcing the declaration of war. I was
very moved by it. [pause] It almost makes me cry when I think about it. He said
that, we handed them an ultimatum, unless they withdrew their troops from Poland,
‘Unless you can give an assurance that they’re going to withdraw their troops back to
Poland, they’ll be at war with us. [inaud] I have to say, I have to tell you that no such
assurance has been received and consequently we are at war with Germany.’ I was
very moved. Very moved. [pause]
[53:33]
Well, hang on. You asked me where we were in the education. Well, I was fourteen,
so I was, getting on for fifteen, fifteen in September 1940, and it was... so I was
fourteen and a half when I really made some effort to study history, take an interest in
history, geography, French, maths. I don’t think I had any problem with the maths.
Well, maybe a bit of chemistry. Yeah. It was then that I consciously applied myself
to the syllabus. I can’t remember. I liked art, I got a credit in art, in, in... I don’t
think we took that wide a range of subjects. We... Well we took English, we took
English, and I’ve forgotten whether it was language or literature. It would be
language. It was a general English, we took English, English, French, geography,
history, that’s four; art, five; physics, I can’t remember, we took physics and chem...
It might, we might have taken physics and chemistry as well. I can’t really remember,
yeah. It was about eight or nine subjects I was thinking, but...

[55:11]
Which were your favourites?

Well maths. Oh and history, yeah, I liked history. I liked history because it, you
know, even modern history, I think... We weren’t actually taught modern... I think
we were, we were taught nineteenth century history, you know, Gladstone and all that
sort of thing. Yeah, I liked history, definitely.

Mm.

Geography, yes, I like to learn about the country. English, I don’t know, I didn’t
really think much about English. I could write English. I could write little stories if I
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needed to, but... I don’t, I don’t think I understood the structure of grammar. French,
I tried hard at, but, I’m not a natural linguist. I can’t remember anything else. I can’t
remember now whether we took physics and chemistry as separate subjects even, I
can’t even remember that.
[56:16]
But in the sixth form we concentrated on pure and applied maths, and, physics and
chemistry, and, I passed in all those subjects I think.

Mm. What was the teaching like?

Oh, well the masters did their best. I’d say we had some very good masters. And
there was a chap, a chemistry teacher, he was a chap who had... [pause] Well during
the course of the time when... He left, and did a PhD at London University. I think
he had done some before. I think he was catching up on it, I think he took about a
year off to write up his work. Because when he came back, people used to address
him as, I don’t know what his name was. Say it was Davis. People would say, ‘Mr
Davis,’ he would say, ‘that man left this school a year ago, he’s now Dr Davis.’
[laughs] Well I suppose there weren’t that, PhDs weren’t that thick on the ground in
those days.

Mm.

I can even remember what he told us, he discovered one of the twenty-one amino
acids. Well that’s quite a feather in his cap.

Wow.

There’s twenty-one amino acids, and he discovered one of them. Yeah. The stuff for
making protein.

Mm. Mm.

Yeah, he was a good teacher, yeah.
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Was he in maths or chemistry, sorry?

Well, he taught us chemistry. Yeah. And there was another chap who taught us
physics. I think they could both teach chemistry or physics actually, they weren’t that
specialised.

[58:14]
What were the lessons like?

What was it?

What were the lessons like, were they lectures, practicals?

I really have, I really can’t, I just really can’t remember. I really can’t remember. But
I know, and I know this, I didn’t get much out of the lectures at university, and I
imagine the same... I had to read it for myself, either lecture notes or books. I
couldn’t take much in in lectures, because I couldn’t follow them quick enough.
[pause] I remember... I wasn’t, to be honest, I wasn’t a very bright student. I
remember at the university, at Imperial College, we had two great scientists, who
would take time off from their war effort to teach us, you know, to, to teach us in
class. They would go around the class helping people with their examples. And I
remember, Professor Penney, he was a great man, he, he was the father of the British
A bomb, and H bomb. And got a long way in the Americans, the Americans thought
highly of him because he was in, he was in the, the American cruiser, the Boeing, oh,
Stratocruiser [actually a Superfortress] or whatever it was that flew over, that dropped
the bomb on Hiroshima. He was a witness of the bomb dropping on Hiroshima. But
he, he was a bloke with... He was a very kindly man, but he was, I don’t think he ever
lost any sleep over it. [laughs] Even though there were about 40,000 people being
wiped out.
[01:00:25]
I remember him sitting down in a class, and showing him my attempt, and I remember
him saying, ‘You’re making very heavy weather of this example.’ [laughs] That was
Professor Penney. The country owes a lot to Professor Penney, and he was a
brilliant... He, I know they had a, there’s a story told about him. The Americans were
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devising a meter to measure the force of the explosion, you know, at about, two miles
away from the explosion point. And they had all sorts of complicated apparatus, and,
he said, ‘Oh I think we could do it cheaper than that.’ And he, he got people...
Because he looked around and he could see there were lots of empty oil drums, or
partly-filled oil drums. I don’t know whether half-filled or, or empty, or, he had them
filled with water or something. And he had these stacks of... he had a wall of these
built seven high until it became less stable. And he, he said, ‘You can work out the
force of the explosion from the impression made on these oil drums.’ And he... And
by measuring how they were dented or something, you could work out the force. And
he didn’t need all this complicated telemetry that the Americans were rigging up. He
was a brilliant man. He was the head of, he was the head of the British atomic energy
project, atomic, atomic weapons project. He... I remember a colleague of mine, a
chap who took over the project, a computer project at... Hey, we usually have some
lunch. I can knock you up something that I knock up for Vera if you like.

Yeah, that will be great. Do you want to...

Yeah. It will be cold.

That’s...

I can put it...

That’s fine.

[01:02:45]
He... This chap, Ken Tocher, who was, oh a real hardline communist, he was a real
hardline communist, long after I had dropped out, he might have been responsible for
me dropping it actually. He was a real hardline communist. Because, I remember
him saying to me, the first British atom bomb tests were conducted somewhere off
Christmas Island near Australia.

Monte Bello I think.
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Something like that. He said, ‘Well you know which way the Government’s
sympathies lie, which way their priorities...’ When Penney flew out to Australia, they
had warships every fifty miles, but when the King and Queen flew to America, they
were only stationed every 100 miles. [laughs]

Stationed?

Well it was the early days of flying.

So, so would the ships be there just in case something went wrong, or...?

Yeah, yeah.

Wow.

Oh we’d never allow the whole Royal Family to fly in a plane together, in case the
whole lot were wiped out. I think they still do actually.

Mm. But, and they would have ships stationed along the way just in case there was
an accident then and they had to ditch, or...?

Yeah, every 100 miles.

Wow.

Well they had plenty, they had a big navy in those days.

Yeah. Yeah.

Yeah.

[01:04:25]
Mm. Can I ask you a few more questions about Penney actually?
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Yeah.

Did he, did he ever talk about the things that he had done in the war, or...?

No, no no, he wouldn’t... He was... No, he would never reveal anything like that.

Mm.

And wouldn’t encourage it.

No.

But he was... What I saw of him, he was a kindly, he would be a family man.

Mm.

Yeah.

Did you know at the time what he’d been working on, or...?

[01:04:52]
I had another professor, Professor Finch, who was, he was in the 1922 Everest
expedition. It was... He... Sidney Michaelson and I went to see him where he
worked for the Ministry of Supply, that, we got into the chemical technology
laboratory as well, which wasted two years of our life after graduation, it’s a time I
want to forget really. Well it’s the time I discovered myself in other ways, climbing
and things like that. And we went to see Professor Finch, who, his offices in, oh
somewhere in central London, in the Ministry of Technology, and... It was shortly, it
was late... It was shortly after the world’s first atomic explosion, shortly after
Hiroshima and... Penney actually witnessed Nagasaki, not Hiroshima, it was
Nagasaki he witnessed. He was in the Flying Fortress.

Mm.
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Yeah, the Americans provided him as a witness in the Flying Fortress over Nagasaki.
But that would be in August anyway, late August/September, we went to see Finch,
and Finch was... I don’t know, Sidney raised the subject of the atom bomb, and,
Finch sort of said, ‘Well, yes, it probably has shortened the war, but,’ he said... Now,
this is where we come to the gruesome part. Finch had to be responsible for the, in
the raids on Germany, in the mass bombing raids on Germany, organising the mixture
of incendiary to high explosive bombs, so that when they bombed Hamburg, they
created a firestorm. The bombers would go in first, and then other pilots would come
in and set the incendiary bombs, or, I don’t know. They would drop... Anyway, the
idea was to cause the, the explosion would cause the, the incendiary bombs to scatter,
and be most effective in setting... Yeah. And they did it on a windy day, so they did
create a firestorm. It was all rather ghastly really when you think about it, but, we
were young. And, and at that time I thought, well, you know, the only good
German’s a dead one. [laughs] Obviously, I’ll modify it, I would say any good Nazi
was a dead... Even then I think I would say, well the only good Nazi’s a dead one.
Because, you see, in those, our most impressionable years... I’ll go and make lunch
soon. In our most impressionable years, we were opened up to the atrocities of the, of
the concentration camps. Dachau... [pause] Well I can remember other names.

[01:08:24]
How did you learn about them?

Pardon?

How did you find out about them?

In the newspapers. In the newspapers. [pause] I’d never heard of Auschwitz, we...
We had heard of Dachau, even before the war I think, because it was in central
Germany itself. But Auschwitz in Poland, never heard of, nor was the other places
like Mauthausen and... What a terrible, it really was terrible. I think it was that that
swung me towards the Soviets, and the... Well they do say the, the Soviet army when
they finally entered Berlin did terrible things, meaning, raped a large proportion of the
women. Yeah, well, that’s war.
[01:09:27]
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I was horrified yesterday when I saw that colonel saying he didn’t know what his men
did to these Iraqis. He’s a disgrace to the British Army. He didn’t know, his officers
were not telling him things. It was his job to find out. He, he is a bloody disgrace to
the Army.

Mm.

No, I, I have a high opinion of the Army. Steven, my eldest son, was in the Senior
Training Corps when he was at Imperial, he followed me to Imperial College and took
maths. I think it was a bloody disgrace. Colonel Mendonca, I hope he gets stripped
of his rank. I think, even the Army decided, put him... He wasn’t on the original
charges. I think they put him up to disgrace him. I think it’s the end of his career.

Mm.

To say he was unaware... His job’s not... He said he was busy. Yeah, his busyness
should have been looking after his regiment. I’ll go and...

Oh.....

[End of Track 3]
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[Track 4]

I think that’s OK level wise. [pause] Right, I think... That seems to be working OK.

I’d like to ask you just a couple of more questions about maths actually. Because, you
mentioned a little while ago that you had no problem with it at all at school.

Well it might have been an exaggeration, but it... So... It was the most
comprehensible subject, it was the easiest subject as far as I was concerned, yeah. Oh
there was plenty of hard theorems. I mean, I could find plenty of questions on maths
papers that... Problems. Well they’re called problems because, even if you are
familiar with mathematics, they’re still problems. Really a question of how to apply
the, the knowledge that you’ve learnt, you know, the theorems to produce another
theorem. [pause] On the whole I didn’t really get a great deal out of lectures. Well,
they’re a guidance of what, you know, we’re expected to know, so... But I usually
found reading books, lecturers certainly gave, tell us what the set books we had to
read were, and I tended to rely on those.
[01:29]
Our luckiest break came in the third year where, there was something I didn’t
understand, there was no set book from it, and, I had to work it out for myself, how it
got these results. And I, it was the first bit, might have been the only bit of actually
genuine research I’ve ever done. I worked out from first principle how you arrived at
these equations. I thought the, he’d done a bit of hand-waving, the lecturer, in
arriving at them. But I worked out first principles for... and fortunately the question
came up in the exam. [pause] But I wasn’t so good on applied mathematics.

No?

[02:23]
Not on... No, I wasn’t so good on applied mathematics. I remember one frightful
question that used to come up on Tripos papers every few years. The movement of a
sphere on a rotating incline plane. You have a, an inclined plane that rotates and you
put a, you drop a ball on it, how does it move? [laughs] Or you give them
coefficients of friction and the like.
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Mm. Why did you prefer the theoretical one?

Well, I suppose, well it’s saying that I preferred pure mathematics to applied
mathematics really. Although, you can get problems in pure mathematics. There still
are. Some, plenty of unsolved problems in pure mathematics. It was the beauty of
the... One of the famous unsolved problems that was unsolved for, I don’t know how
long... Oh, I think it was first solved in, the 1980s or 1970s, the four colour theorem,
the fact you only need four colours to colour a map, in such a way that you don’t have
two counties or two provinces, two adjoining provinces, with the same colour. You
can have one arriving at a point, but the colours in between must be different. That
wasn’t proved... I mean it’s so simple, the beauty of it, right, it’s so simple to state.
Of course you’re acting on pre-conceived ideas, concepts, I mean, you know, what is
a map, and all that sort of thing. And adjoining. [pause]
[04:31]
Even so, it wasn’t solved I think to the satisfaction of many people. It was resolved,
somebody reduced it to enumerating all the possible cases that could arise. They
could be classified. Well quite a lot of different cases. And, they cracked each one
independently. I don’t know, some mathematicians thought this was a, you know, a
kind of computer way of solving it. Well I think it was, I think it was done on a
computer. [pause]
[05:10]
And then, things like, the, Fermat’s Last Theorem, there was no solution in integers to
the general, to x raised to the power in, plus y raised to the power in, equals z raised to
the power in. There’s no solution to... [pause] It might be to x cubed because y
cubed equals z cubed, what are... and x y and z... [pause] Well, yeah, because 0, 1
and 1, they’re trivial solutions, no solutions other than trivial solutions. Yeah, 0,
because 0 cubed is 0; 1 cubed is 1; and z... 1 cubed is 1. So there is a solution there,
but, you’re not allowed to... other than using 0 I mean.

Mm.

It’s beautifully, simple to say but... That wasn’t solved until, I think about ten, twelve
years ago by a chap in Cambridge, working at Princeton. And then he took a couple
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of years over it, because he came up with a solution and somebody pointed out
something, a flaw in it. They went away for three months and solved the flaw. Yeah,
it was heavy going stuff.

[06:50]
Is there any particular attraction of this sort of problem for you?

Well not particularly, but a lot of, I mean a lot of the problems in pure mathematics,
and, particularly problems that were worked on by the people at Bletchley Park during
the war, they would tend to be number theorists. They’ve, they’ve contributed a lot to
what’s called I think public key cryptography, the, the way of encoding your credit
card numbers when they’re transmitted and things like that. Passwords and... [pause]
Oh they do have a practical application.

Mm.

Undoubtedly they have a practical application. There was a chap who worked in
Government Communication Headquarters, who worked on this problem, because it
was clearly of importance to them. And there was a, well it’s now classic, wasn’t at
the time, but it was, he came up in the Sixties I think with a solution, but of course he
couldn’t publish it because it was all, you know, ultra secret. But meanwhile
someone in MIT had come up with it, published it, patented it, and made a bloody
fortune out of it. Really rough on that guy, [laughs] sitting at GCHQ and had to
swallow it.

[08:34]
How did you learn maths?

How?

Yeah.

[pause] We’re talking about maths. There’s a lot of twaddle talked these days.
Yesterday’s Woman’s Hour was devoted to the difficulties, why girls are more
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difficult, finding maths, than boys and... What they really meant was, arithmetic.
There’s a lot of twaddle talked about maths, when they really mean arithmetic.
[pause] I like patterns. I remember, I suppose it was from when my mother first
taught me how to do multiplication. I thought, well that’s neat. [laughs] I was
hooked on, you know, the beautiful symmetry of everything, the methology[ph]. It’s
really a methology[ph] I’m seeking I suppose, yeah. Seeking methods.

Mm. So your mother taught you your multiplication tables then?

I don’t ever recall... Well might have been from a very... I don’t ever recall being
forced to learn multiplication tables, you know, ten times... One times ten is ten, two
times ten is twenty, eight times ten is eighty, nine times ten is... ten times ten is 100,
eleven times ten is 110, and twelve times ten is a hundred... I, I don’t remember all
that. They traditionally stopped at twelve, because, we had, you know, duodecimal
currency then.

Yes. Yes.

Because you had to learn, yeah, up to twelve, but, thirteen was a difficult matter
altogether, yeah.

[10:34]
How were your maths classes at school?

My maths classes at school?

Yeah. Did you enjoy it?

You know, I really can’t remember anything about them. I suppose, I suppose really
what I’m saying is, I attended lectures because I had to, I discussed them afterwards
with my mate, and, then I had to go and work it out for myself.

Mm. This might sound like an ignorant question, but, I’m not a mathematician, so
I’m going to ask it anyway. How do you go and work it out yourself?
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Oh.

What process is involved there?

Ah, well. [pause] Well it is simply a question of logic. I mean you start from
somewhere, and say, well... And you’ve got to... If you’ve got some formula and
you’ve got to prove some relating form, and say, well if that’s true, you can’t prove
that. Well, you try, you just have to sort of, play around with things like, well
multiply both sides by x, you know, divide that both sides. As long as you do the
same thing to both sides, and, you can turn that... Or, that expression can be twisted
into that form. Oh, integrating formulas was, integrating expressions, that was a, a
general thing. [pause] It all comes down to logic, small steps in logic, and a series of
small steps, it was a big step. That’s really it. That’s really the, the power of
mathematics. Calculation, I think the word calculation, calculus means one step after
another. I don’t know, but... It is a question of... But there’s limits. I mean I don’t
understand. I treated myself on my eightieth birthday... Here... [moves away from
mic]

Thanks.

I bought myself this book, Roger Penrose, The Road to Reality: a Complete Guide to
the Laws of the Universe. [laughs] Well the first twelve chapters... [returning to mic]
The first twelve chapters are, and probably the first twenty-five are, are all
mathematics. And... I don’t know, Roger Penrose himself must be probably pushing
eighty by now. And it’s full of... He builds up the mathematics chapter by chapter, in
geometry and, three- and four-dimensional geometry, and goes through all the
hypercomplex numbers, the algebra quaternions, which is a big backwater in
mathematics. And then all these special surfaces and Möbius surfaces. It’s not easy...
I thought I would find it easy to follow. I didn’t. I didn’t. And it quickly got...
Yeah, by the time it got to chapter thirteen I, to be honest I gave up. I hadn’t got the
concentration. I’d got the motivation, but I hadn’t got the concentration. I tried to
skip on to the physics section. [coughs] It’s a brilliant book though.
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Mm.

Some of the easiest things are, some of the mathematics I like best are the foundations
of mathematics, to show... [pause] The proof that the, the rational numbers are
countable. You know what I mean by the rational numbers? They’re, well, seventeen
over twenty-nine was a rational number, simply one, one integer over another.
They’re the rational numbers. Well they are countable which means they can be put
in to one-to-one correspondence with the integers, one, two, three, four, five, six.
And, there’s a beautifully simple way of doing it. You lay them out in a...

[15:47]
I’ve noticed you’ve used the word beauty when describing certain types of maths
about three or four times now, and I was just wondering, what is beautiful maths to
you?

Well, the, Cantor’s diagonal argument is... [pause] Cantor’s diagonal argument is...
[pause] Well it goes on to the different sizes of infinity, the... [pause] The ladder of
infinity. Why doesn’t he go on to countability? [turning pages of book] Perhaps he
does early on. [pause] The real number system. [pause] Why doesn’t he go...
[leafing through book] [pause] The proof that the square root of... [looking through
book] Well the beauty of mathematics, it’s really, you know, a question of the nature
of a proof. If it can be... There are often sort of, heavy-handed ways of proving
something, and beautifully simple ways of proving something. [pause] Well what
was, I said the... Yeah, I’ll try not to shed this. The... [drawing Cantor’s diagonal
argument] One, two, three, four. Six, seven, eight, nine, ten. Ah. Two, three, four,
five, six, seven. [pause] Oh, I’ve forgotten how it goes now. Is it one...? [pause]
No, perhaps it’s... [drawing] Two, three, four...

Is this a well-known problem, or something, or...?

Yeah, it’s called Cantor’s diagonal proof. [pause] Mm. [pause] Yeah, I, I’m sorry,
I’ve... I’m getting past it. [pause] Well, beautiful, by and large, in mathematics,
means, simple.
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Mm.

Simplicity. [pause] Simplicity. You want to make everything... In fact, that was one
of the features, if you like, that’s always struck me in my work in programming and
languages, keeping things simple. It’s true of all engineering and things, keeping
things simple.

[20:50]
Mm. When did you start thinking about maths as being something beautiful, do you
remember, or was it just always that way?

Oh, well, probably not till the sixth form, not till I got to university, yeah.

Mm.

I could appreciate simple solutions versus complicated solutions, any time, well I
think anyone could really. I mean if... Whether there’s a... From everything, from
gardening to household tasks, there’s a, there’s a simple way and a more complicated
way, and it’s only natural to take the simple way.

Mm. How did you do in the sixth form?

I didn’t do brilliantly in the sixth form. I got my four... [pause] Well, pure maths,
applied maths, physics and chemistry. I suspect I got a distinction in the, in the pure
maths, a credit in the applied maths, and a credit in, and a credit probably in physics,
I’m not too... or in chemistry. I’ve a feeling I only ended up with a pass in one of
those subjects, but... No, I might have got, four credits. I got a distinction in one of
them anyway.

Mm. How did you go from, from there, from finishing...?

There was no competition to get into university in those days.

Mm.
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The only competition was to satisfy the National Recruitment Board that you were
good enough to benefit from a university education, and that you might... and if
nothing else came about it, and if, if the war was going on, that you would make, you
could be easily trained as a radar officer.

Mm.

[laughs] That’s all they were concerned with, yeah.

Yeah. So how did you go from being in the sixth form to starting university, can you
talk me through that process please?

Going from where, to...?

Going, finishing the sixth form to starting university.

Well, of course, you meet other students from other schools, and of course they’re all
trained to... I mean the chap I palled up with on the first day was, I was extremely
impressed, he had got, he’s got a state scholarship and a royal scholarship, and that’s a
special scholarship to go to the Royal College of Science. So I was very... And I
thought, oh God! I’ve got to be able to keep up with these guys at... But then they
probably had good maths... Well, they were certainly better than me. They didn’t get
better firsts than me in the end, but that’s probably because they had, had more
interesting things to do. [pause] I don’t believe I was regarded as a swot, I mean I, I
had other activities. I used to go rowing a lot, rowing on the river in wartime was...
Phwoar, I remember one incident where, a bomb had dropped on a candle factory in
Wandsworth, and, there was masses of candle wax, masses, masses, and chunks of
this had been hurled into the river, or it floated down the River Wandle and out into
the Thames. I remember, you know those single sculling boats? I had two types of
rowing activity. I wasn’t strong enough to be an oarsman, but I was light enough to
be a cox. [laughs] But I also liked taking out single sculling boats by myself. And
these are sort of, in those days they were known as toothpicks, very slender, and
outriggers and the oars, and, provided you kept your balance, you could float. Well I
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remember rowing very very hard, as I was approaching, came back towards...
Fortunately I was upstream when the accident happened, but I was rowing as hard as
hell, and, suddenly the boat hit something. And I was thrown out of the boat and into
the water. Well the Thames is a pretty mucky river at the best of times. Oh God! it
was all sort of... You even got used condoms floating about in it. Oh bloody hell, it
was... Anyway, I hung on to the boat, and I was quite near the boathouse, I thought,
oh well, I’ll... And the boathouse at Putney, the Imperial College boat club, on the
foreshore, the road ran down over the gravel into the, into the river you see. And I
thought, well, I’ll, I don’t know what happened to the oars. Well I think they were
still in their rowlocks. Anyway, I floated down. And fortunately, I was quite close to
the shore, but the boat, the boatman, Charlie, I remember, he was amazed when he
saw me, he said, ‘What are you doing in the water there?’ And I said, ‘Well...’
[laughs] And I didn’t know. Well I guessed, and... Anyway, he, he had very long
waders on, and he was able to wade out, grab hold of an oar, and pull me in. He said,
‘Well it’s lucky this didn’t happen...’ What had happened was, the, for stabilising,
there’s a fin under the boat, oh, about that size, a fin, and it had... I had hit, I’d hit a
huge roll or chunk of candle wax, and the fin had buried its, rowed up on it, and the
fin had buried itself up in there. So we were floating down with, attached to this huge
chunk of candle wax. So, there was no possibility of sinking, but, it was very
unpleasant. And it wasn’t exactly warm water in the Thames at the best of times.

[27:26]
Were you a member of a rowing club then, or...?

Yeah, I was in the, I’d joined the Imperial College Boat Club from day one. Yeah, I
joined the Imperial College Boat Club from day one, because I’d... Well I’d lived at
Putney and I was always attracted to... I envied people, you know, who you could see
out on boats on the water, and I thought, well this is the opportunity. So that was one
thing. But I had to... I could only join it as an undergraduate, because the, the
facilities were so limited that, as soon as you graduated, and you went on either to
become a member of staff or postgraduate, you just had to give it up and let the, the
undergraduates have their turn you see, there just wasn’t that many boats, eights,
fours. Well there were double sculls, fours and eights, and single sculls, yeah.
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[28:26]
Mm. Mm. How did you come to be at Imperial, why did you choose to go there,
or...?

It was the nearest, simple as that, geographically it was the nearest. It really was the
nearest. Well the only other colleges in London were King’s, and University College.
Well there was East London College, but that was a long way away, Queen Mary. I
don’t know what it’s called these days, Queen Mary Colleges. There have been a lot
of mergers. Imperial College has grown, it’s grown a medical faculty since I was
there, and probably one or two others as well. Biomedicine faculty.

Mm. You mentioned doing a two-year course because of the pressures of the war.

Yeah.

And I was just wondering...

All universities were limited to two years, yeah.

Mm.

But the interesting thing was, that in the years, and two or three years afterwards, they
expanded it to three years, and, those of us who were still around, either doing
postgraduate work or something, or working in London, it was still a bit of a social
centre in the sense of Imperial College. You could go to, you know, dances in the
evening and things like that. We saw what they were doing, and, I remember
jokingly, well in three years they’re not doing as much as we did in two. [laughs]
There was all sorts of remarks like that banded around. But, I’ve no doubt they had a
better grasp of it though.

Mm. Were there particular pressures in doing a two-year course then?
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Well particularly because you had to do some form of military service. You had to
join the Cadet Corps, or, or fire-watching, yeah. Oh yeah, that took a few hours extra
out of the week.

Mm.

But of course in the times when there weren’t any air raids, that was in a sense an
advantage I suppose. That was an advantage.

What subject did you actually do at university?

Well maths. Just maths.

Mm.

They, they didn’t... But there the, the lectures were... They wasn’t split up into pure
maths and applied maths; they, they, you, you know, did differential equations, which
was... and how to solve them. And that’s where the, the emphasis at Imperial College
was on in fact, practical maths, that is, you know, well we didn’t use computers but...
Well they had computers before the war but I mean they were the mechanical
computers, by hand, and, but it was, numerical analysis it was called. Yeah, there was
a, a course on numerical analysis.

[31:45]
How aware were you of these mechanical computers?

Mm?

Were you aware of these mechanical computers at the time?

Yeah, oh we had to use them. Rotatory Brunsvigas they were called. They were
made in, invented in Germany. Oh there were probably American ones as well. We
never had electric ones, they were always ones you turn by hand. You set up on
levers. [pause] Yeah, you set, if you wanted to multiply two, two numbers, you set
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them up on levers, and, and then turned a handle to enter them, and you set the, and
then you set the other operand up on levers, and then you turn the handle and the
answer will come out.

Mm.

It’s exactly the same method used on, you know, computers, behind the scenes. I
mean exactly what goes on electronically in the guts of the computer. Only that does
it about a million, ten million times quicker. [laughs]

Did you use these machines often then, or...?

Oh yeah.

Mhm.

Oh yeah, we used to have afternoon classes in which you had to use these machines
to, you know, solve differential equations and things and get an answer. [mic noises]
We were given, well we had to get an answer, at least... Yeah.

Mm.

Yeah.

[33:22]
So how did they teach you to use one then?

Well, it wasn’t that very difficult. I think we taught ourselves; there was always
someone who... Well, there were teaching assistants, you know, in... There was the
lecturer, he gave the lectures, and said, ‘This what I want you to do in this afternoon’s
class.’ Oh yeah, we, we hardly had any free time, that’s another point, yeah. Some
people say they, you know, they only had about ten contact hours a week, but there
was nothing like that in those days. No, they have it cushy now. [laughs]
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[34:06]
So, how was the subject taught? Did you have lectures or tutorial, practical sessions,
or...?

There were no tutorials. They were all lectures, but, it wasn’t... There was only about
fourteen of us, fifteen I think at the most, in the first year. And so, you could get,
sitting on a bench, it was in a fairly small room, well not all... I mean sometimes...
Because I remember, sometimes there were fifteen of us sat in an enormous, a room
that would hold about 300 people, simply because there was no other scheduling of
the things, that... And so, the lectures were quite cosy, I mean you could, the lecturer
would say, ‘Now...’ I don’t know how he addressed us. [pause] Well explain what
he was going to do. As somebody said, you explain what you’re going to do, you do
it, and then explain what you’ve done, [laughs] is the secret of, you know, lecturing to
idiots. But, no, they were quite cosy lectures. And, you could... People were
sometimes frightened to ask questions, but I mean, he would often stop and say,
‘Look, now, do you really understand this?’ or something. Well some lecturers were
more friendly in that way than others. Some would come in and, they were so
austere, that, they would give their lecture, and then probably because they’d got an
appointment at the War Office or something, they would hurry out afterwards, yeah.
Because they were all doing important jobs you see. But in the after, in the classes
attached, not all the... It was the practical classes where you, you actually had to find
solutions to differential equations, and you had, in the afternoon there was usually a, a
two to five session in the afternoon, with a break for tea, and, you’d work on these
things and, the... The lecturer himself would come along and wander round saying,
you know, ‘Now you’re going about it the wrong way,’ and this sort of thing, or...
And, often there was, there were some graduate students, or junior members of staff
who you hadn’t seen lecturing, but you know, there were people around who, who
would know and help, yeah. It was, probably in hindsight we got more attention than
you would at university these days, with classes so big.

[37:10]
Mm. Mm. Are there any lecturers you remember in particular?
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Yes. [pause] There was... There was a guy who was actually very good, very
precise, a no nonsense guy, but he was, you could understand him. He, he pushed off
and got a job in America after the war, I remember that. [pause] I remember
Professor Chapman who was a very distinguished man, a Fellow of the Royal Society
and all that, and, President of the Geophysical, International Geographical Year in
1953. He was an earth scientist, on the structure of the earth and the atmosphere and
all that sort of thing. He wrote a famous book called The Theory of Non-Uniform
Gases or something, that behaved in a non-uniform way, you know, as you did things
to them and compressed them, or decompressed them, would suddenly change their
properties and... But basically he was an earth scientist. He worked for the war. He
was a Quaker, a very kindly man, he was a Quaker. I used to see him cycling to work
sometimes down Putney Hill, he lived at Wimbledon, and he used to cycle to work
very often. He was a green man in that sense. Very good. Well he was a Quaker.

Mm.

He, he wasn’t.. he didn’t unbend much, but he worked... He... There was a shortage
of paper, so he, he often wrote his letters out on the backs of envelopes you see, and
gave it to the secretary, and she had, well she could follow his writing fortunately, but
she had these scraps of paper. Because, there was no new paper, you were obliged to
economise. And he set to with a will, yeah, and as I said, he cycled to work.
Inconceivable these days in, in London, especially from Wimbledon to South
Kensington, you’d take your life in your hands. [pause] No, Putney High Street was
fairly busy, even in those days. But, busy with buses and people cycling. Probably
more like present-day Beijing or something, or... No, even Beijing’s full of cars these
days I’m told. Like Beijing thirty years ago.

And Chapman taught you personally?

Yes, oh yes. He was, we were all in awe of him, we were all in awe of him. And he
was great, unbending [ph]... He was, he did, he did... I remember once he came in
and said, he said, ‘For those of you who may be interested, you may like to hear that,
two ladies have been elected to the Royal Society.’ Dorothy Hodgkin was one, she
was a crystallographer, I forget who the other was. But, I don’t think there had been
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any women members of the Royal Society up till then. Well you see, he was
extremely impressive, he probably helped to, he probably done a lot of... Well I
couldn’t see him going around what you might call lobbying people, he wasn’t that
sort of fellow, but, where he could put a word in, he would, and he was clearly very
impressed. He was a natural liberal, well he was a Quaker.
[41:15]
If I had to, I’ve often said to people, if I had to state, if you had to have a religion, I
mean I would declare myself a Quaker. They don’t have a creed I believe. I think, all
Quakers are Christians, aren’t they?

I think you can be an atheist Quaker. I’ve got one or two friends who fall into that
category.

Yeah. Well, I would call myself, well, I would call myself a humanist. I do, if people
ask what my religion is, ‘Do you have a religion?’ I said, ‘Yeah, I’m a humanist.’

Mm. How would you define that?

Oh. [pause] The best of the human spirit is something to aspire to, something that
should be... I think, human beings at their best, and of course you could argue,
they’ve got to be well fed and happy, otherwise, you know, if in... I mean mot crime
in the country is in poor areas, because people, you know, it’s every man for himself
in a poor area. Or refugees in a, in a refugee camp. But, among the best of, for
people who have got... For happy people, people who have got good friends and
money in the bank, and are liberal-minded, they are capable I think of great
endeavour.

Mm.

The human spirit, you know, aspires to higher things. Art, music, mathematics.

Mm.
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Social systems maybe. I mean like the, you know, the Cadburys are supposed to have
founded all these villages for their workers to live in; I think, I think that’s the sort
of... Well they were Quakers, the Cadburys, I think.

Mm. Is this a philosophy that’s developed over the course of your life?

For as long as I can remember, I’ve always inclined to this view. I’ve probably been
only able to what you might call, oh, vocalise it? No, that’s not the word. What’s the
word? There’s a word... Lost for words as you get older. [pause] Well, to, yeah,
formulate it in so many words. Yeah, yeah, I think I’ve always been a humanist
really.

Mm.

I’ve always believed in bringing the best out of people, and that, you know, it is
possible to... I mean, I don’t mean people who have got fractured minds and, what’s
the phrase? [pause] DS... DSPD? [pause] Something... The Home Office, about ten
years ago the, the Home Office started a, a prison system for what they call DSDPs.
Something with personality disorders.

Mm.

And they’ve come to the conclusion that it’s had no effect, these people are just, many
of them are just... You can’t do anything with them, they’re just bad.

Mm.

Who have got fractured personalities, and you can’t mend the fracture.

Mm.

Yeah, but, oh I learnt, oh many, many, many years ago that... I think there’s about,
between thirty and fifty people inside Britain’s jails who will never, ever be let out,
they just wouldn’t be safe.
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Mm.

[45:30]
Arguments about the death penalty, I was always opposed to the death penalty, but,
I’ve now, since then I have... One of my favourite sayings in arguments is, you can
never generalise about people and about social systems and what is good and what is
bad. You can never generalise. I was always opposed to the death penalty. But since
I think... [pause] Mainly on the grounds that... I’ve always opposed the death
penalty, only the grounds that, there might be a small chance that the person was
wrongly convicted.

Mm.

Well there was a case, Derek Bentley I think was... Well there have certainly been
one or two people that were, that were certainly wrongly convicted. Not many, not
many.

Mm. Mm.

Very few.

Are there any episodes earlier in your life when this has come up?

Oh. A question of the rights and wrongs of the death penalty have always been
around. Oh yeah, they’ve always been around.

Just wondering if it’s something you remember discussing at any particular point in
the past.

Yeah, sure, I’ve often... The right... Well it’s like, you know, the rights and wrongs
of proportional representation, it comes up every... There’s some incident occurs
every two or three years, you get a small public debate in the press about it, yeah. It’s
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probably settled for good now though, because it was a free vote in the House of
Commons that banned the death penalty.

Mm.

Well I’m appalled at what goes on in the States where people are held on Death Row
for, you know, seventeen years and then electrocuted or, given lethal injections or
something.

[47:35]
Yeah. Mm. To go back to university for a moment.

Yeah.

What was the social life there?

[pause] Limit... Well, you know, the usual... [pause] Well there wasn’t much time
for social life really. It was very much, apart from Wednesday afternoons, it was a
nine to five job really.

Mm.

It was really much a nine to five job. I think most students’ social life was probably
in their own neck of the woods, you know, in north London or, Highgate or wherever
they came from.

Were you still living at home at this point?

Yeah, I lived, I lived at home until, oh golly, I lived at home until I got a job at
Cambridge. I lived at home until I was, twenty-five.

What did...

Twenty-four.
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What did your parents think about you going to university?

Oh they were dead keen that I should go to university, yeah. [pause] Well the only
alternative was to go into the Army. And there was a short time, after I graduated,
when I got rather frustrated at finding myself in a chemical technology department,
where there was absolutely no guidance whatever. Eventually I did find a project,
but, I suspect one of the lecturers... I invented a new technique... It was concerned
with electron diffraction, taking the structure of... It was the atomic molecular
structure of compounds using diffraction by a beam of electrons. It’s like X-ray
crystallography, it was X-ray, it was X-ray electroscopy, that was it. But... Oh, how
did I, why did I introduce...? What made me talk about...? Well that was... Yeah,
that, that was postgraduate. Then I... Well we had more time, we didn’t have a nine
to five schedule, so, it was much more time, easier to join clubs and make friends and
things like that, yeah.

[50:22]
So were the undergraduate years then very structured in terms of...?

Very. Very, yeah. Very structured. [pause] I had two... [pause] I had one close
friend, who remained a close friend, oh, all our lives. As I said he died, sadly he died
early, before he retired. He didn’t live to enjoy a retirement. And his wife died a
couple of years afterwards, that was very sad. She was an art history student. [pause]
It was very much a nine to five job, but, after the war, things were very much more
relaxed.

[51:12]
Mm. Doing the sort of, you know, the two-year course, was there any sort of,
eventual aim point where they expected you to go off into some branch of work
specifically, or...?

Oh just... No, it was purely a wartime interim measure. Entirely that.

Mm. So, if the war hadn’t ended when it did, well, what...
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It would have gone on for another year, yeah, it would have gone on probably until
the war did end.

Mm. No, I mean, where would your, your career have gone when you finished your
degree? Was there any...

I don’t know. That was the other thing I mainly remember about my youth, I, I never
had any long-term objective.

Mm.

These days you get people saying, ‘Oh, I want to do...’ I don’t mean kids of five
saying they want to be an engine driver, but, often you get, you know, people thirteen,
fourteen, fifteen, sixteen, who have got their life mapped out. There was nothing like
that for us. Nothing like that for us. I, I just... I couldn’t comprehend anything after
the next year.

Mm. So, then, you mentioned RAF radar officers a moment ago. I was wondering if
that was one of the envisioned possibilities for you?

Good God, no. No, the... No, they wanted engineer technicians for the armed forces,
that was why they insisted on this. No, I wasn’t...

Right.

Yeah, that was purely that. It was... I had no idea. When I registered as an
undergraduate at Imperial College, my life had been so structured up to then, probably
by my parents, my teachers, I had no concept of what I’d do when I graduated. No
concept.

Mm.
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In a way, I wouldn’t have minded a spell in the Army as a, to break free from the sort
of, restricted life I had.

Mm.

I wouldn’t have minded travelling abroad and things like that.

Mm.

But they didn’t want anyone in the Army after the war. Well that came to an end,
because they, it was, they then started recruiting for, I remember a huge advert saying,
‘Join the Palestine Police’. Oh. But the terrorism had already started then, because,
we held the Mandate for Palestine. But I can remember big adverts, ‘Join the
Palestine Police’. [pause] A lot of the advertising then was all Government
advertising. Much of it was good, you know.

Mm.

‘Drive Safely and Carefully’ and the visions of, sketches of... I remember one, there
was a lovely big advert, and it showed a motorbike overtaking a car on the crest of a
hill, but, the picture showed something coming out of the other side. And, the caption
was, ‘Journey’s end,’ because the motorbike was going to go slap into the bonnet of
the... Yeah. There was a lot of Government advertising.

Mm.

There was a lot of Government things.

Did you...

Government restaurants, local authority restaurants. They were called British
Restaurants, you could get a meal for two shillings.

[54:55]
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Do you ever recall any of the adverts having any particular affect on you?

[pause] No. No. [pause] I remember one afternoon I was, I was particularly fed up,
I was up in Piccadilly, and they were recruiting. They’d started recruiting again, I
don’t know what for. I really don’t know what for. I can’t imagine what... I don’t
think there was any impending war in progress. [pause] I mean the next war we were
involved, pretty much involved in, was the, the Korean War. Oh that was a dreadful
war. Bitterly cold, bitterly cold, by all accounts.

Mm.

But then, that was, the Cold War had started, you’re talking about 1950, ’51.

Mm.

I was much more interested then in rock climbing, mountaineering. I can remember
following the ascent of Everest as, I was fascinated by it.

Yes?

Because I remember the two climbing heroes, Eric Shipton and Tilman, they had done
the expeditions in the 1930s to try to climb it. Well they found a new route. Because
you couldn’t get into... You couldn’t go the normal route. They used to climb in
Tibet before the war. Because the Chinese had invaded Tibet in about 1950, they
shut, shut it off. We had to go up through Nepal. [pause] Yes, I remember that.

[pause]

[56:52]
No, I do vaguely... For about a week or two I toyed with the idea, I was so fed up, of
actually joining up on a short service commission or something. There was some
programme. But in the end I didn’t.
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Mm. You said you followed the ascent of Everest keenly. I was wondering, why did it
interest you so much?

Well, it was just, doing it on a larger scale, what we were doing at, in the Lake
District. [laughs] And, and, and in North Wales. And, when we could get up there,
in the Scottish Highlands.

Mm.

That was really the only time I ever saw any snow and ice climbing, and, in Glencoe
at Easter and Ben Nevis.

Mm.

Naturally you were, just as, you know, if you sail small boats, you’re still, you can
still be interested in the Americas Cup, even if you only do dinghy sailing.

Mm.

I see the Americans have just recovered the Americas Cup. They took it from
Switzerland, who took it from New Zealand, with the help of a New Zealander.
[laughs]

[58:17]
There was one question that came, well, one point you made a few minutes ago that I
forgot to follow up. You said that you had done maths at university; you didn’t go
into your reasons for choosing that subject at all. And I was wondering why.

Well to me it was the obvious subject. Yeah, I was quite clear that, it was the
obvious... Probably from, probably from when I first went into the sixth form, I knew
I was going to be doing mathematics in some form or other, yeah. Not physics,
certainly not chemistry. Might have been physics, but, certainly not chemistry.

Mm. Why not chemistry?
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Too messy. Well, yeah, I think the reason is, you could do maths at home, this is the
short answer, you could do maths at home in your spare time and you couldn’t do
chemistry in your spare time. You couldn’t, you couldn’t have a chemical lab at
home. That’s right. It was, it was a subject like English literature, you could read
books at home.

Mm.

Or history. You can go and get books from the library.

So you used to practise maths at home as well then?

Yeah, you could do it, you know, you could work out things on, on a bus on the way
home, yeah; you couldn’t do that if you were studying chemistry.

Mm.

Well I suppose you... Well you could think about the theoretical aspects of chemistry,
yeah.

Mm. Mm. So...

Well you couldn’t do... You, you couldn’t do your, as it were, your coursework on
the bus.

Not in chemistry.

No. [laughs]

No, no. Mm.
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You see I never had a car before I was... When did I have my first car? [pause]
Phwoar, not until I was, in my thirties really. My girlfriend... No, I’ve been married
twice actually, my first wife had a car, and I learnt to drive in that, yeah.

Mm.

She taught me to drive, and I passed the test, but, sadly I didn’t pass first time. I had
to take it twice.

Why hadn’t you needed a car until that point? Why hadn’t you learnt to drive until
that point?

Well there was no need. I’m only talking about what was common, I mean, cars
weren’t cheap, I mean you know, you had to... [pause] You had to have a lot of
money to buy a car in those days, yeah. I mean when, when I went to, when I first
became a lecturer, my salary was £400 a year. A car would have been about £150,
and that’s quite a big slice out of it. And I didn’t need one, because, at the bottom of
the road where I lived in Putney, you could get on a bus and it would take me up to
South Ken.

Oh right.

And you see, you had a bike, and you could travel a lot on bikes. I regularly used to
cycle between Sidney Michaelson’s house, which was in north London, north of
Paddington somewhere... Oh I could get home from, it was a place somewhere in
north London, oh I don’t know what it was called, quite a common name. Yes, I
could cycle from Paddington to Putney in, oh, I don’t know, half an hour.

[01:02:04]
Mm. Sorry, Sidney Michaelson was your, was he the communist friend, or...?

Yes, that’s right, yeah. He was, he was a great guy.

Mm. This was someone you met at university?
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Yeah, I met him the first day.

Mm.

And we sparked each other off, and, yeah, we... Well I suppose in a sense... He was
Jewish, and probably, in a sense, may have found himself a bit of an outsider, and I
for quite different reasons felt myself a bit of an outsider, so we attracted each other I
suppose, if you want to look at deep psychological motives. Well we didn’t think of
it that way.

Mhm.

But we had so much in, we found so much in common to talk about. Mainly, mainly I
suppose, politics.

[01:03:03]
You were very politically active at university then?

Not really. Not really, no. No, I wasn’t politically active. [pause] I was a shrinking
violet. [pause] Well, you wouldn’t get anywhere preaching communism at Imperial
College, no way.

No?

No.

What was the university politic like for...?

Well there really wasn’t any. It was... [pause] In the whole of the engineering
department, oh I don’t know how much, 500 men, there were I think about three
women, and that was the sort of society it was.

So was it a conservative culture then, or...?
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[pause] Yes. Well conservative... They just weren’t politically motivated in any
way. They were... Well, in the boat club there were some of the beer-drinking crowd,
and, there was the rugby club players and... No, it was... Well you see, there was
no... Politics didn’t play a part during the war, because, there was no political party
activity; it was, it was a coalition government.

Mm.

[01:04:44]
There were Conservative people and Labour people in the Government, and a very
successful one it was.

Mm.

And some of the Labour people at heart were Conservative, and probably some of the
Conservative people were fairly liberal-minded. I mean, well just to take two
instances. Aneurin Bevin [interviewee meant Ernest Bevin], big trade union leader,
or big bloke, physically and... he came up with a scheme for, as an alternative
National Service, you could do your service down the mines and produce coal, which
is equally valid. They were called, the people who did that were called Bevin Boys.

Yes.

Bevin Boys I think. That was quite a successful scheme, because, the country was
critically dependent on coal.

Mm.

And, also, he was, some would say he was a Conservative because he was the guy
who persuaded Attlee that we really needed an atom bomb of our own.

Mm.
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He was the guy who persuaded Attlee that we needed an atom bomb our own. Attlee
would have seen no particular reason to, you know, compete with the Americans on
it. But Bevin I think could see the Russians were clearly going to get one. He said
we need a deterrent of our own. And, that was when, you know, people like Penney
and all the people... There were a hell of a lot of English people on the Manhattan
Project in America, and they all come back home and they’re all collected together in
the, oh, places like Fort Halstead, Aldermaston, and later Harwell.

[01:06:41]

Mm. Before we...

Oh I think they, they, they had decided on a nuclear energy programme, but not
totally an atomic bomb programme. So, that was, as I said, an instance of a Labour
chap being, some people would say, Conservative. But there were people like
Beveridge, who was, Lord Beveridge as he was, who was nominally a Conservative,
came up with the Beveridge Plan which was the basis of Attlee’s, it was the basis of
Attlee’s Welfare State.

Do you remember the Beveridge Plan coming out at the time?

Yeah. Yeah. Oh yeah. And, there was a, I think Butler had brought out an education
policy too.

Mm.

Oh the Bev... It really was, in that, in some ways I think the wartime Britain was the
closest this country’s ever come to socialism.

Mm.

There really was a rule that you couldn’t earn more than £5,000. I don’t know what it
would be these days, allowing for inflation. Probably quite... [laughs] I don’t know
what it would be, fifty... £5 million or something.
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Mm.

Although, even in those days, £5,000 didn’t seem a lot, that much, I mean it was...
Because the term millionaire was used you see, even in those days. I know these
days... Well it was then increased to multimillionaires and then to billionaires, but,
millionaires were certainly kind of, accepted as, there were such people as
millionaires.

Mm.

I’ll have to go in ten minutes.

[01:08:19]
OK. Could I ask you one, one quick follow-up question based on something that’s
been floating around a couple of times. We’ve mentioned the, the nuclear bombing of
Hiroshima and Nagasaki a couple of times, and...

Oh, immediately I was horrified. My first thought was, couldn’t they have dropped it
ten miles offshore, to make the point?

Mm.

That was my first thought. Did they have to actually drop it dead centre on
Hiroshima? Couldn’t they have, you know, dropped it five miles off, killed less
people, and still make the point?

Mm. How did you learn of it?

Well it was on Radio 4, what was then the Home Office, now Radio 4. I remember
coming home, I was at my grandmother’s and she said, ‘Have you heard the news?
They’ve got a bomb which draws its energy from the Sun or something.’ And that
was how my grandmother put it, because she didn’t quite understand it. And, I
realised then that they had split the atom, well, I mean the atom had been split by
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Rutherford, but, somehow they’d... Because there was a lot of work done at Imperial
College. There was, I remember the technician telling me that, it was called the Tube
Alloys project. [pause] Yeah.

So a technician telling you at the time that they had been working at Imperial?

Oh no, no, I remember him telling me, after the, it was after graduating, after ’45,
that, he said, ‘Oh yes, that...’ He said, ‘I saw envelopes, mail, addressed to Professor
Penney,’ he said, ‘with Tube Alloys on it, it was a codeword, Tube Alloys.’

Mm.

And that was the codeword they used for, all documents, letters, transmitted, so that
the recipient would know exactly at once what it was dealing with and wouldn’t leave
it hanging around on his desk.

Mm. How had you felt about, well the previous allied bombing of Germany then, as a
contrast?

Well, there was no... It seemed that there was no other way.

Mm.

I mean when you attack, the instinct is to lash out.

Mm.

And they had the same... They were bombing us, and the instinct was to lash out and
return. It’s a human instinct. Whilst the atom bomb seemed something altogether
bigger as it were.

Mm.
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And I thought, my first thought was, couldn’t they have made a point by dropping it
just five miles offshore? It still would have killed a hell of a lot of people, but not
quite so many.

[01:11:10]
Mm. Mm. When did Penney actually teach you, was it after the war or...?

No, it would be during the war, it would be in 1940... 1943, or ’44.

Right.

He took a bit of time off from his work at the War Office or... Yeah.

Mm. Did you know him after that at all, or...?

Only, I only met him once after the war when I applied for a job at, at Ford Halstead,
a computer job at Ford Halstead. And I reminded him of that, you know. He
wouldn’t have remembered me, but I remembered him.

Mm. What sort of...

Very friendly individual, yeah. Oh I was offered a job but I’d set my sight on going
to university, up to Manchester.

Mm.

I worked in Manchester from 1951 to ’67, sixteen years I was at Manchester. [pause]
Now you’ll have to let me start thinking...

Yes, all right.

[end of session]

[End of Track 4]
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[Track 5]

OK, well then after I had finished my two-year undergraduate degree in mathematics,
a general mathematics course. If anything... It did contain courses... The, the head of
the department, well, the working head of department, Professor Levy, he was quite
keen on numerical mathematics, and so, there was a course on numerical mathematics
in the first year I think. It was based on a book called... ooh... Calculus of Variations?
Something like that. I, I can’t recall the exact title. We also did a course, as people
had to during the war, in the, in the electrical engineering department, on, well the
elements of radio technology, in case we subsequently found ourselves in a radar
establishment or radar units or something. But... Anyway, when, when we graduated,
it was, the country was in a certain amount of turmoil, because, Armistice had just
been signed, and, a lot of previous graduates who had been drafted into the Ministry
of Supply and technical establishments like the Royal Aircraft Establishment at
Farnborough, found themselves, suddenly found themselves out of a job, because, I
imagine the Government was downsizing. I mean there was no danger of being called
up, the Cold War hadn’t then started. And, somehow or other, I found myself with a,
a close friend of mine, who later... Sidney Michaelson, who later became Professor
Sidney Michaelson, a professor of, oh again a professor of computer science,
computing science, at Edinburgh University, in later years, together, he encouraged
me, and together we decided to opt for postgraduate work in the Department of
Chemical Technology, working under Professor Finch. Professor Finch was a rather
flamboyant character. He was, he was very bright and also... He did, he had been on
the 1922 Everest expedition. I’m not sure whether he was the first person to try to use
oxygen or not, but it was the sort of thing he would do. Oh he got quite a, a long way
towards the summit, but of course, Everest itself wasn’t conquered until about what,
1952, time of the Queen’s accession. But he also worked for the Ministry of Supply
during the war, and one of the things he told us he had done was the... [pause] was to
help plan the bombing raids on Germany over Hamburg and places like that. I don’t
know whether he had anything to do with the Dresden raid. Well, I think he was
referring to the distribution of, high explosives and incendiary bombs, you know, to
try and create a firestorm, like that. I think, how I happen to remember that was the...
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we were still kind of, recovering from the news of the world’s first atom bomb on
Hiroshima and something like that. I remember thinking then that, being of a pacific
turn of mind, well, avoiding unnecessary killing, that, they could have made their
point by dropping it five or ten miles offshore, where they had to drop it on the centre
of two cities. But anyway, that’s history. [pause]
[05:20]
Anyway, he ran one of the departments of Imperial College, and his department, he,
I... He, he discovered, or discovered the uses of, electron diffraction, which is the
same principles as X-ray crystallography except that, it’s mainly because of its nature,
because it doesn’t penetrate, it can then be used for looking at the surface structure of
materials, crystals and, well, any materials. Preferably if they have a crystalline
nature, you can discover structure. If they’re amorphous, you can’t, if I remember
rightly, you can’t really infer much from the thing. You’ve got to try and get a
structurally clean surface, either by splitting crystals or, or something, I don’t know.
It’s all, it was all a long time ago. [pause] I guess if I’d known you were going to ask
me to talk about electron diffraction, I might have read up something about it, it
would all have been...
[06:39]
Anyway, unfortunately there was virtually no... I mean, in theory it’s really a daft idea
to get a mathematics graduate to do practical work in a chemical technology
laboratory, but such was life in those days. Other graduates from, I think were
slightly more fortunate, somehow they had ended up in, I don’t know how they did it,
they had ended up in theoretical physics laboratories, postgraduate theoretical physics
laboratories. I was keen to stay in London I think.
[07:27]
Anyway, after sort of, having fun and discovering, I did discover one thing you could
do with electron diffraction and get brilliant patterns from, and that is from the, the
kind of colloidal material you got from striking arcs under, under water, or, anything
that, a conductor of electricity.

What sort of equipment do you need to use to do electron diffraction?
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[pause] A tube, I don’t know, about three or four feet high, a vacuum tube, and,
something, a cathode, something that would product a beam of electrons, which was
focused I suppose, I can’t remember now, but, you had a beam of electrons, maybe
coming through pinholes, which hit the target, and either, either... it had to have a
very thin film, or you deflected it off the target, or, onto a photographic plate in the
base. All apparatus as far as I recall, it was, was high voltage at the top. Don’t ask
me what the voltage was, must have been thousands of volts I suppose, to get a beam.
And, on the whole apparatus was... I think you had to stand on a chair to actually
reach the top of it, that’s about all I can remember. And then you’d develop the
plates. There was a darkroom for doing all that. Anyway, I was really getting
nowhere fast.
[09:26]
Since the DSIR, which stood for Department of Scientific and Industrial Research,
who were supporting postgraduate students, I had to write, I had to write a report of
my time there, which, I don’t know, somehow, because of, I got involved in other
activities, I was, it was a time when I kind of blossomed socially, and probably at the
expense of, [laughs] of the DSIR. Among other things I was introduced to rock
climbing, I had... My sports at that time, although I was... When I went to college, I
only weighed seven stone, and of course with rationing during the war, I probably still
only weighed about eight stone when I graduated. But I was, I used to cox boats and,
oh I wasn’t aggressive enough to be a cox in, you know, the leading boats. I ended up
doing sculling, I was really quite... Well I wasn’t terribly good at sculling but, it was
enough to enjoy it, and, sculling on the Thames during wartime was, quite an
experience. Parts of the river were out of bound, I could only go from Putney, Putney
Bridge, well, roughly speaking, all the rowing and sculling I did was on the current
boat race course. Because it went beyond that; the other end was too far to go in a
short time, and the other was out of bounds by the Port of London Authority.
[11:11]
Anyway, I, I wrote a, I wrote a dissertation. Professor Finch suggested, asked me if I
wanted to submit it for a diploma. It was a systematic... Well, I don’t know, I was so,
I had such a low opinion of myself, and there was no one to give you any
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encouragement and say, ‘Yeah, that’s a fifty idea’ and that. I said, what... [laughs] I
was afraid... I was afraid of it being turned down actually. I said, ‘No, I’d rather not.’
[11:50]
Anyway, then after the two years, I went, I got roped into a mathematics department
as an assistant lecturer, and in that two years, I think I was a competent enough
lecturer, assistant lecturer rather. I got introduced to, well, computing machinery was
how you put it. Electro... In that time, 1947, I wasn’t an electronics person; I was
happy enough with mechanical things, like, post office relays, and I knew enough
about, well, circuitry, to be able to build, you know, construct relay circuits. And,
they weren’t too expensive to buy. I’d been, I’d be very unhappy working with sort
of, electronic valves. And, I remember, I bought my... It was suggested to me by a
professor of statistics who by chance worked at... He, he... No he wasn’t a professor
then, he was a reader in statistics. I don’t know when he became a professor. But, he
was also keen on Professor Levy’s idea of, you know, programming computers. And,
and of course in those days the, I mean work had been done on it in England, but
better known was the work on things like the ENIAC. I mean, nobody knew anything
about the Colossus computer at, at... oh what’s that... b... what’s the code-breaking
place?

Bletchley Park.

Bletchley, yeah. Nobody knew anything about what was going on there. In fact it
was amazing that it was kept secret for about thirty years. We did find... But...
[pause] Barnard, George Barnard, had what in hindsight was a, well, I quickly
realised was a totally crazy idea of constructing devices which would make... the hand
calculator machines, the Brunsvigas and the... Oh I’ve forgotten the commercial
name of the other motorised... Oh we were familiar with Brunsvigas as
undergraduates, we were taught to use them, and, they were really quite nifty
machines. My son’s still got one, I think. We bought it out of curiosity, oh I don’t
know, some time, thirty, forty years ago and, donated it to my son. Anyway, there
was other ones called, were they called Monroes? Something like that.

Tony Brooker Page 82
C1379/09 Track 5

Mm.

[15:12]
They were things with buttons on, and, George had this crazy idea of constructing
something which would, travelling rods which would press the keys automatically or
something, by instructions to press the keys and... Because in principle you could do
it. I mean to do, to multiply numbers, you had to key them in. Well of course, you
really needed storage, store, a stored program, computers. I... Well I read what little
literature that was going on stored program computers, but that, there were
conferences on them, and you could read papers, and... And the Bell Telephone
Laboratory had built a relay computer, and, there was work going on in, in London
about storage. There was a chap called Booth, who worked at Birkbeck College. He
incidentally has only recently died, some time in his nineties I think.

Mm. Last year, yeah.

Yeah. Booth. Anyway, I had heard about his work. But, I quickly realised that
before I could do anything else, I quickly realised the limits of my capacity. So I
decided to concentrate on building, partly for, you know, for my own, the benefit of
myself, and getting familiar with circuitry, first an adder and then a, a multiplier using
Post Office, what are they called, 3,000 type relays, these are relays about the size
of... Well you could get two of them in about that space I think.

Two of them in the space of around...

They had contacts. They were basically, a relay is basically an on/off device, but,
when it goes on, it, it causes two contacts to make, spring contacts to make contact
with each other and then close a circuit. Or, alternatively, break a circuit. Or,
alternatively, move, if there’s three contacts, one could either be in contact with one
in the off position, and in contact with the other in the on position of the relays, which
are basically, you know, 0/1 devices, they’re on or they’re off, and they work with, oh
I don’t know, twelve volts, six volts. I’ve forgotten now how many volts they use.
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But it was all low voltage stuff. Or... I don’t think you’d got any mains operated
relays. I really can’t remember.
[18:16]
But there was all... They were fairly slow, they took about twenty milliseconds, from
what I recall, they took about twenty milliseconds to operate. So, if you’re going to
do an addition, it would take about, twenty milliseconds. [pause] Sorry. If you’re
going to make... [pause] Yeah, if, if you’re going to add two numbers together, you
would have, say, two twenty digit, binary digit numbers together, you’d have a,
twenty binary digits are roughly about, five or six decimal digits. So, you would have
one number set up as noughts and ones on one set of twenty relays, and the other
number set up on the other set of twenty relays. And, you would connect the two
together so that when the first two relays... when, when the noughts and the one of
the, the corresponding noughts and ones of the numbers to be added, it would take
twenty milliseconds. But the problem is, the carry, the carry from the nought, if you
add two binary digits together, nought and nought, nought and one, one and nought,
and one and one, in, if you add the two ones together you get a nought and carry one.
Now, the great question was, if you’re going to get the one, the carry to propagate into
the next digit, that is going to take twenty milliseconds per propagation. So to add
those numbers together, twenty-digit numbers together, you get twenty lots of, well at
least you get twenty lots of twenty milliseconds, you get 400 milliseconds to add
something. So if you wanted to multiply something, that was going to be, oh,
seconds, half a second for each addition. So, if you’re going to multiply two twentydigit numbers together, you’ve got to add twenty numbers together. And that’s going
to, oh you get, twenty lots of 400, so you want ten seconds, which would be
absurdly... [laughs] And...
[20:45]
But, we discovered a circuit, but... We discovered a circuit that... Here, I must... got
help from my friend Sidney Michaelson, who by this time was, he had also gone out
of the electron diffraction laboratory, either at the same time as me or maybe a year
earlier; if he got out a year earlier it was sensible of him. Anyway, he... But we were
in very very close touch.
[21:24]
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We discovered a circuit purely by accident in the library in, in one of the dusty
bookcases of the mathematics department library. That was the, the circuitry for a
calculation used in, oh, a serial correlation, for working out correlation coefficients
where you, you find out where two series of numbers can be correlated, you had to
process these numbers, corresponding numbers in each of the series. And, they had
cooked up a cunning device in which you presented the... Well, let’s think in terms of
twenty-bit, twenty, twenty-digit binary numbers. So you had the two, these two
numbers, A and B, the twenty digits of A and the twenty digits of B. They cooked up
a device where you could present these numbers to, to... the two rows of twenty Post
Office relays, and the out... and you get the answer out instantaneously on a third set
of relays stored. And you didn’t have to wait for the carry time, you got instantaneous
carry right along. And this was very... It took us some time just to work out how
that, how they achieved that. And, if you ask me now, I probably can’t remember,
but, it was very very important. A Booth device I think was based on... All the...
From what we read in the literature, and electronic circuits up to that point had all,
based on a... you know, passing the carry on, passing the, the carry digit on. Well,
with electronics, it takes a, it takes hardly any time at all. But of course with
mechanical relays, you can literally watch the carries travel along; whereas with, you
know, with vacuum tubes of course, it’s all done in a blinding flash. But nevertheless,
the delay is there, and indeed, it wasn’t until 19... 1959, 1960, thereabouts, that, one
benefit from this, I told Professor Kilburn how we did it, and he, I remember telling
him at lunch some time, over lunch some time, about 1958, ’59, when he was building
the carry, the, the adder, something, he was building the arithmetic unit for, planning
it for the Atlas, that, I told him about this. And he suddenly got up from the table,
grabbed me and his chief, his chief electronics man, a chap called Dai Edwards I
think, and marched us back. And, I, well, because, the whole idea was rather vague in
my mind, because the difference of, I was doing this work in 19... sort of, I
rediscovered this work in 1947, done by the, the Farnborough people, who had done it
in 1944, ’43 or ’44 or ’45, rediscovered it in ’47. I don’t think it had been written up
in the English journals, because I mean... A lot of people who work in industry and,
you know, Government research, I don’t think there was the drive for publication.
Well certainly not in wartime, because it was, you know, probably secrecy and things
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like that. And in, industrial secrets, you know. And... But we did discover, we did
discover it was written up in one of the Bell Telephone Journals, as I discovered. You
people would call it research, or at least... I mean people, some people, what they call
research means looking through old books and things. But of course it wasn’t original
research. It was discovered, it was researched probably in the sense that you... well a
lot of people... Yeah, we discovered this thing.
[26:49]
Now, this was done, the Bell Telephones computer was a decimal computer, but
reading how it was done, I could see that essentially it was using the same techniques,
the same kind of circuitry, that this binary computer cooked up by the, this special
purpose binary computer, cooked up by Farnborough. What it had got to do with
aircraft, I have no idea, but, you know, a company that produces aircraft does many
many things that have apparently no connection with aircraft. And it was essentially
the same circuit. But, Bell Telephones had used it to make a decimal computer, but it
had the feature of instantaneous carry. And, well that’s what made... And I built an
adder like that using the... and subsequently a multiplier, which means, I managed to
make a multiplier in, it multiplied in, well essentially with instantaneous carry,
something, about half a second. It multiplied in about half a second. Which was, in
those days of 1947, ’48, for a relay computer, that was quite good, for any computer.
Because, there was only, there weren’t many electronic computers about in those
days. And, I felt pleased that I managed to pass... that this idea had passed unnoticed
through the electronics computing until Kilburn used it on the Atlas. And I felt quite
chuffed at that.
[28:42]
Anyway, what with... And how did I get hold of these relays? Well, I bought them
from war surplus shops in the Tottenham Court Road, [laughs] actually. Oh I
remember the, the bursar at Imperial College saying... I bought these things, they cost
£120 I think, which was a lot of money to me in those days. Well, my grant from the
DSIR was £180, my annual grant was £180. I mentioned that because, inflation, you
know, you know what inflation was. That was for someone, I think if you, if you
were living away from home, you got more, probably like £240 or something like
that. I don’t know. Anyway.
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[29:44]
Anyway, I spent two years and, well, I got a chap called, who subsequently became a
reader, he was appointed professor at Southampton in, some time in the Seventies I
think, except that he died of a heart attack just before he took up the appointment. He
worked, he, he stayed at Imperial, he continued my work, but... and, he was a bit of an
odd character, he was a very left-wing character, and, he didn’t want to... He was
quite content. I mean, by the early Fifties, well even by 1950, ’49, ’50, it was clear
that relays were an old-fashioned technology, an old-fashioned technology. But,
nevertheless, well certainly by the... Well they weren’t... Well if you’d got the
money to move in, and the expertise to move into electronics, [inaud]. And... But he
continued the work, and wanted... Because he was a very ingenious, he had all sorts
of special devices and, a store. He was going to continue, he continued the work.
And as, when I left in 1949 my friend Sidney Michaelson, he joined Ken Tocher, and
I was... so, I was quite happy when I left, when I left Imperial College, the maths
department of Imperial College, in... by that time I had spent six years there one way
or another, two years getting a maths degree, two years, two somewhat wasted years,
in, doing electron diffraction, and, two years, two very interesting years, building a
relay multiplier, which was certainly the fastest relay multiplier in the country, except
that nobody was really looking for a fast relay multiplier, except, Ken, Ken Tocher
and, and as I said, my friend Sidney Michaelson, they had reasons of their own I think
for wanting to develop this work.

Reasons of their own?

Well, they’re in the same position as me, I don’t... I think they did move into
electronics towards the end, but I was quite happy to leave it though, I knew that, I
had started something. I mean, I had a great respect for Ken Tocher, I knew that I had
brought a first-class brain into the computing business, and the same with Sidney too,
although in a way he had started me off there, because he encouraged me to take the
job.
[33:05]
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And, anyway, then I went to work for Wilkes. And that, that’s really when I got
involved in programming.

Before we go on to the sort of, Cambridge and beyond, would you mind if I ask a few
follow-up questions about the stuff we’ve already talked about?

Yes sure.

Because there are a few things that have crossed my mind.

Yes, sure, sure.

[33:25]
I’ve noticed...

Well, me playing with relays, and electrical circuits, was an extension of playing with
Meccano, which I might have done ten years earlier. Twelve, or... Yeah, when I was
twelve or something. Yeah.

What’s the link between the two?

Can you not see the link between the two? It’s using bricks to build things that make
them work, like Lego.

Yeah I can see the link, but I might be assuming what the link is, so I’d just like to
hear it from you what the link is, if that makes sense.

Well it’s putting units together to build a whole.

Mm.
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They’re the building, relays were the building bricks of, well, telephony, telephone
exchanges, and of special purpose computers.

Mm.

They found them very useful, clear... [pause] Farnborough clearly found them useful
for making computing devices.

Mm.

Of course we didn’t know then that Bletchley was using electronic Pentode valves to
make the Colossus.

You mentioned just before our interview that there was the possibility of you going to
Bletchley at some point.

Well we’d vaguely heard of it in, when we graduated in 1944, ’45. Word had leaked
out that they were doing clever things with computers, and that was the extent. And,
and, and naturally we, as graduates, we enquired about the possibility, and I think we
were quickly informed by our professors who, well, whoever our professors... well
Professor Chapman, who was a distinguished geophysics man, and, other people like
him, not distinguished but probably had connection, other lecturers, who probably had
connections with the Ministry of Supply and things. Probably Professor Finch, who
we went to see at... Well he was a professor at Imperial College and he was working
in the Ministry of Supply. Whether he told us there was no chance of getting to
Bletchley Park, because they were downsizing...

Mm.

I mean it was about that time that, apparently, I thought it was a bit later, that
Churchill said all equipment built at Bletchley Park must be broken up. I was, I
thought that was, sounds a bit crazy. But anyway, that was, that was what we were
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told, and apparently the story’s still true. I mean, nobody denies it. And of course the
people were sworn to secrecy.

So did you know about the equipment being broken up at the time, or...?

No, no, this was... No, I had heard this when the general public heard it, in 19... in the
early Seventies I think, when someone broke cover and published a book. All the
team were amazingly loyal. And, there were about 3,000 people at Bletchley.

Mm.

No, I didn’t know anyone who worked at Bletchley themselves until years and years
later. In fact the only person I knew who had ever worked at Bletchley was Professor,
oh God! what was his name? He died about three years ago. Oh his name will come
back to me. When you get to my age, you, you forget names. And, this is, to give
you an idea of how... But you have to look for clues. And the other day, I was trying
to remember the names of, the chap who was, [pause] leader of the, leader of the
Liberal Democrat Party about, oh I don’t know, ten years ago, Charles...

Kennedy?

Charles Kennedy, yes. Well I couldn’t remember his name. So, this may seem daft to
you, so, I got out my laptop and typed in, [laughs] ‘prominent Liberal Democrat’,
‘prominent Liberal Democrat MPs’. And of course I recognised. You recognise the
name. Look, I must disconnect myself, because I’m dying.....

[pause in recording]

[38:37]
I was about to say, then, you know, I moved to Cambridge.
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I think we were talking about what you knew about Bletchley Park at the end of the
Second World War.

Oh. So, the short answer is, very little. We had heard of it, and that exciting work
was going on there, to do with computers, but beyond that, we knew absolutely damn
all.

Mm. Specifically to...

But we were told, I think we were... I think it was made clear to us by our, either by
our lecturers, our bosses in, you know, our senior, the staff in... Or else by Professor
Finch when we approached him about getting work in the electron diffraction
department, the postgraduate department in chemical technology, which was only a
few hundred yards away from the maths department at Imperial College. I think it
was made clear to us that... We had heard from, probably previous graduates or
something, that... They certainly weren’t taking any more people on at Farnborough,
and they were, they were downsizing. They were downsizing basically. So, when I
went to Cambridge, my first job was to run the, the differential analyser there. That
was a, there was a kind of Meccano device. The differential analyser was... [pause]
Well, it wasn’t digital, it was, it was basically an analogue machine for solving
differential equations. And, I think it was invented by a chap called Vannevar Bush at
MIT. [pause] I can recall very little of it. If I thought, if I thought about it, I could
probably work it out for myself how it worked, but, it was a Meccano version built by
Douglas Hartree, who was a professor of physicals at Cambridge, for solving, well,
really solving the differential equations that, that arose in theoretical physics, or
theoretical chemistry. [pause] And essentially, it would draw... In effect, you
imitated the differential equations, oh I don’t know, by linkages and electronic, simple
electric motors, and, it would draw the solution of the, when you set the initial
conditions, it would draw the solution of a differential equation for those set of initial
conditions, which you, you set up on the various gadgets. Don’t ask me any more
about it, I knew it thoroughly at the time.
[42:02]
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And, I don’t know who had been running it before me. There was a young lady, I
think she’s still alive actually, who... Well, she, she could set it up. And, it was used
by, I think, I think the only chap who used it, that I can remember, was a chap doing a
postgraduate degree in the mechanical engineering department. You could say it was
appropriate to use a mechanical device for solving his equations. Well what he was
working on, soil mechanics or, building, or, I haven’t the faintest idea.
[42:52]
Anyway, that occupied me, my first term at Cambridge. But, it was an outdated
technology. I mean, Wilkes, who incidentally is still alive, aged, ninety-five or
something, he’s about ninety-five, I was told recently he was in a care home
somewhere in Cambridge, he, he, he wanted all of that swept away because he could
see, he had got the, the EDSAC, the first... well it wasn’t the first... it wasn’t the first
computer in England to be working as a, as a computer, but it was the first to have a
practical way of organising users.

Mm.

The first computer ever to be working, as a store digital computer, was of course the
one at Manchester, the so-called Baby computer, in June 1948. I think the EDSAC
came the following year, probably, probably about June 1949.

Mm.

But it came with a, an organised programming system for it which the Manchester
one sadly didn’t. [pause] It’s because of the nature of the machine... Anyway...
[44:28]
And after that first term, Christmas, so by Christmas 1949, the end of my first term at
Cambridge, I was introduced, I was roped in to work as an EDSAC programmer, to
develop the programming systems.

Mm.
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And, I learnt... my mentor was a chap called David Wheeler.

Mm.

Subsequently became an FR, a Fellow of the Royal Society. He was a bright guy, he
had only just graduated, but he, he had devised the so-called ‘initial orders’. Well, the
world’s, you could say it was the world’s earliest operating system. It would read
instructions, symbolic instructions... Of course the actual instructions in the computer
was, you know, a series of noughts or ones. Now, nobody put... Well, if you were
testing a computer out, you might set up the noughts and ones on a row of switches,
or, if you wanted to test it out. But... Only the Manchester computer, you did
actually, to some... you could say, you did effectively put your instructions in in
binary, but, except they’re in base-32 or 64. Because you put them in in groups of
five, where you used the... Anyway, that, that’s when I got to Manchester.
[46:24]
Anyway. And, and David Wheeler had devised a set of, I think it was, I don’t know
how many instructions, about thirty, just about thirty instructions, would read
instructions punched out on tape, in simple, on a, a Flexowriter or something like that,
with... Well take the form A5 meaning add, add the numbering location 5 into the
accumulator. Or T6, transfer the number from the accumulator into cell number 6,
memory location number 6. There was only about, even on a good day there was only
about, 500 locations, because, I say, on a good day, because the store was made up of
mercury delay lines, and they had to be maintained, and, the full set of mercury delay
lines, oh, I don’t know how many numbers were in each one. Power of two certainly,
but, whether there was 128... Maybe there was 128 numbers in it, or instructions in a
delay line. Numbers instructions were just, mm, 32-bit numbers, you see. 32-bit
binary numbers. If you read them one way they’d look like an instruction, and
another way they’d look like what they were, a binary number, and they would be
treated as such. And they, in one part of the store you had the instruction, you had the
numbers as it were, the binary numbers. The binary patterns which were to be treated
as instructions, and another part of the store you had the, to be interpreted like, T6,
transfer the number in the accumulator to memory location 6. And another part of the
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store, or memory, talking, memory store’s all the same, words were banded around,
some people were... you had the, the number part of the store, that is, you had, you
stored the binary patterns which were interpreted as actual numbers that were used in
the calculation. It was, the store’s the universal thing, the universal store. A store, a
universal store program computer, and, where the store, you can store either numbers
or instructions, they’re all the same thing. And... And in fact you could treat
instructions as numbers, like, you could take the, the instruction which meant, say,
A100, and by adding one to it you could probably get, turn it into the instruction
A101. In other words, convert an instruction which adds the number in location 100
accumulator into a similar instruction saying, add the number in location 101 into the
accumulator.

Mm.

So you could compute with instructions. Very little of it was done of course, but you
could do it in principle.

[50:00]
Mm. How did the EDSAC compare to the differential analyser?

Oh well, it was totally different, they’re worlds apart. One was a... [laughs] I mean,
the EDSAC was a digital, a high speed digital computer, which would do an addition
in, what, in those days you might think it was a blinding flash; it actually took about,
ooh, how long did it take? Well it would take as long as for the number to come out
of the delay line. Now I’ve forgotten now how long it took, what the speed of
numbers in a delay line was. Probably, probably take a millisecond I should think.
Because, on average, if you wanted a number in a part of the memory, and, they
were... and the memory could consist of, oh, what did I say you could get? 128
numbers in a delay line, well, so, pff! if you wanted 500 or 600 numbers, you would
have about five or six delay lines. If you wanted a number, any number around a
number, on average it would be halfway down some, some delay line, and you’d have
to wait for it to come out. And so, these were acoustic delay lines. They were
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mercury, they were pulses in mercury delay lines. Someone later on invented nickel
delay lines, and some of the later [inaud]. Anyway. So... Well that was the nature of
the EDSAC.
[51:33]
The Manchester computer was intrinsically much faster, because, you had a virtually
immediate access store. The numbers were stored on the, effectively on the surface of
a cathode ray tube. And you got access to it as quickly as you could bring an electron
beam, a beam of electrons in a cathode ray tube, cathode ray tubes, yeah, not a
thousand miles away from the kind of electron diffraction cameras I was using with it,
but, totally different [Interviewee was referring to earlier work at Imperial College not
to using electron diffraction equipment with Manchester computer]. Conceptually, a
million miles away, but technically, not so many different, you know. The whole
world after all works on electrons doesn’t it?

Mm.

The whole, almost the whole of the world’s communication actually is based on,
microwaves and...
[52:42]
Anyway, so that was the... Well, I, I say, I said, my mentor was David Wheeler, he
wrote the initial orders, which in hindsight, well, you could say were the world’s first
primitive operating system in the sense that, they, they took in a program, punched on
as characters, as five... Punched tape. There was a pattern of five places where you
could punch holes in a line of the tape, and, and thus get up to thirty-two different
characters, which included of course the letters of the alphabet, and you could
represent the letters of the alphabet, and...

Mm.

Was it 5-bit or 6-bit? I think it was 5-bit. Thirty-two possibilities. And they would
represent the letters of the alphabet, or alternatively the, the digits.
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So 5-bit, was that descended from, was it 5-bit teletype paper?

Yeah, it was teletype tape, it was teletype tape, yeah. So, David’s initial orders took
in teletype tape, punched with the program on, and convert them into, you know, the
proper patterns of noughts and ones in the memory cells of the machine. And when it
had done that, it would then transfer the control, which would, in the initial orders,
operate in a very small part of the memory. How were the memory, how were the
initial orders in? Well they weren’t taking it. They were wired onto the back of a, a
uni-selector switch. A uni-selector switch was a Post Office switch which had, oh, a
very fast kind of Strowger switch, I think it was a Siemens thing. It, it just sort of,
wiped them in, a little, rotated, it read them off... They were sort of soldered on to the
back of an automatic switch, and it, it read the initial orders in, I don’t know, half a
second or so.

Mm.

And put them in a limited part of the memory. Then, when it, when it had read in the
program and transferred control to it, it would then itself revert to memory which
could be written over just like any other part of the memory. So the initial orders
probably didn’t last. Once the... If the program needed to utilise that part of the
memory where the initial was, it would just utilise it. And, to start the next program,
you press the button and the initial orders would be read in from, they were hardwired on the back of a rotary switch.

Mm.

That says it all. It was a fast, a very fast rotary switch.
[55:57]
Anyway... That’s right, David... I’m talking about David’s, to my mind, one of his
earliest main claim to fame. And anyway, then he and I devised, we worked together,
I worked on solving... [pause] Well, we were concerned with what’s called
numerical analysis, which was ways of solving differential equations, or, ways of
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solving other equations, or of, matrix equations, inverting a matrix or something like
that, or, dividing one matrix by another, inverting a matrix. Or finding the, the latent,
the latent roots of a matrix. Those sort of problems constituted numerical analysis,
and solving differential equations for, was how you express problems in mechanics
and physics, or meteorology, into differential equations. Applied mathematics. But
we were also working on what you might call programming methods themselves, like,
making programming more efficient by writing more comprehensive instructions,
that, if you wanted to do things... Like interpreting, one of the earliest things was
what are called interpretive programs which were, which were programs, but not in
the basic instruction of the machine, but in some sort of higher level language, like...
Well, and special purpose languages, devised to do a special job, like matrix
arithmetic or... [pause] Or, if you have some branch of mathematics which required a
special sort of solving technique, the units... I mean a program might boil down to
performing about... yeah, solving a certain class of problem might boil down to using,
say, one of about, up to fifty specialised operations, and once you had got the... And
then you’d write what in those days used to be called subroutines for doing all these
special operations.
[59:10]
I don’t know who invented the word subroutine, or routines. Wilkes was very keen
on routines. Because, lots of the... In fact, Wilkes’s, the EDSAC under Wilkes and
Wheeler and, and another chap called Gill, pioneered the first subroutine library,
because, you know, the instructions for doing square roots for example, a good
example, are always turning up in, in mathematical calculations, square roots and
solving simple specialised differential equations or, division even, division was a
routine, because, a lot of computers didn’t have division built in to the basic
hardware, so you had, you had to write a little program for doing division you see.
But for square roots and, cube roots hardly ever turn up, but if it did, you could... and,
other sorts of things, programmes for, say, finding correlation coefficients, or, means,
means of a, a set of numbers, you know, the average, or, or the, well there’s different
kinds of means. [pause] Well there’s all sorts of specialised calculations which turn
up over and over again. And, Wilkes I think was, you know, one of the earliest
people to realise that, you write standard routines for doing these things, and you’d
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have them sitting in the memory, and your instructions in your basic program would
invoke that routine by transferring control to that routine, and when it had done its
job, it would transfer control back, so that you could then continue on with the
program you’ve written for it.
[01:01:17]
Well after a time, you began to realise that sometimes calculations would only ever
involve access to one or two... For instance, working with complex numbers for
instance, I mean you might have a special, a special purpose program where you only
use complex numbers you see. And, and then you’d devise a language where, you
know, like, z = x + y, where x and y were complex numbers and z was another
complex number you see. The answer was sort of a... And sometimes, you could
describe everything in terms of these artificial language, where your instructions and
your program weren’t really instructions for the, for the basic instruction of the
computer, it didn’t invoke the basic instructions of the computer, the hard-wired
instructions that is, but they invoked these little miniature, miniature routines. And
sometimes... So, as you read in this thing, you didn’t obey them as machine
instructions, but you interpreted them. Sometimes they were called interpretive
programs, and, interpretive programs, I think that was the term used.

Mm.

[01:03:00]
You could [inaud] a slightly higher level language, a higher, a higher level of
programming.

Mm.

High level, high level language. And eventually it got round to the idea of high level
language programming, where you wrote, as in, you know... Well, we’re talking, I
mean, 19... the speed at which things were moving, this was in, I was talking about
when I was, in ’49, ’50. By 1958... I moved to Manchester in ’51; by 1958 there was
ALGOL 58, the very first. Yeah. Later, I think ten years later, came ALGOL 68.
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[01:03:56]
Mm. You mentioned that David Wheeler was your mentor at Cambridge.

Yeah. He stayed at Cambridge throughout his life I think.

Mm.

Oh I think he had, you know, he did sabbatical years in, probably in America and
elsewhere.

I was just wondering, as your mentor, what sort of influence was he on you?

Well, we swapped ideas. We bounced ideas off each other. He was a very quietspoken chap, but he was, yeah, no, he was an active fellow or not. [laughs] [inaud]
active in memory. He was in Trinity College. In those days, oh it was really in the
dark ages. Even he, a postgraduate, had to get permission to, you know, stay out after
a certain time. He showed me how you could climb in to Trinity College. He was a
great guy really, yeah. He was, he was a great guy.

Mm.

Yeah, we ended up with, I think working on, yeah, those kind of interpretative
language.

Mhm.

Well that’s how I spent my two years at Cambridge.

[01:05:22]
How did you come to be at Cambridge in the first place?

Tony Brooker Page 99
C1379/09 Track 5

Pardon?

How did you come to be at Cambridge in the first place?

Oh. Oh I was interested in things like readers, and, I visited there to see if they had
any ideas of where I could get equipment. I think I had gone to them asking about
equipment, and, you know, how you got hold of it and things like that. I mean, tape
readers. Oh... Oh I’ve forgotten now what kinds of equipment. But that’s how...
And of course I went to... [pause] No, the first conference I went to at Cambridge
was the ’49 conference. No, was it? Yeah, the ’49 conference. But hold on. How
did I get there, ’47 to ’49? I visited them. I’ve forgotten the particular reasons why I
visited them. [pause] I wouldn’t go up there surely to ask if he knew of any
addresses of companies where I could get things. I don’t know why, but, I had
occasion to visit them, and met Wilkes, and, I think he recognised my enthusiasm for
what I was doing, and he said, ‘Well you’re the kind of chap we need here,’ you see.
And, some time in, early ’49, late ’48, early ’49, when he, he knew what I was up to,
he said, ‘Oh I think we... how would you like to come and work here?’ I said, ‘Yeah,
that sounds very interesting.’ [pause] Well, I didn’t know that my first job would be
on the differential analyser, but, so be it. I can’t recall now how I first came to visit
Cambridge.

Mm.

I might after you’ve gone. But, I’m sure it was in connection with... [pause] I mean
who would I know? Because in those days... [pause] Perhaps we met at a conference
in London or something. I don’t know. I wasn’t ready to present any work at a
conference. [pause] I think, it probably was in connection with relays, because, he
may well have used relays for some purpose or other. Siemens high speed relays,
maybe, it was... I think it was in connection with knowing where I could get Siemens
high speed relays, because I had heard they were using them. Yes, I think it was in
connection with tracing equipment producers, and I think he put me in touch with
Siemens, which was then... Well Siemens of course was a German firm, but of course
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it ceased to, ceased to work for Germany during the war. But that was somewhere in
Woolwich I think. A part of London I’d never been to before. And I met a chap...
These Siemens relays were very fast relays, they’d operate in five milliseconds, or...
no, one millisecond I think, one millisecond.

Mm.

Yeah. Yes, that’s right, in my... After I had built my relay, my multiplication using
Post Office relays, I did all that to get the hang of it, I then rebuilt it in, to make it fast,
I rebuilt it using Siemens high-speed relays. And I think that is how I came to, to visit
Wilkes. Because I knew he knew about these things. And I think it was he who put
me in touch with the Siemens company.

[01:09:48]
Mm. How did you actually build the relay multiplier and adder? Explain to me how
it works. I’m just wondering how you as a person actually slotted all the bits
together. I’m trying to get an idea of what it looks like in my mind and how you built
it.

Well, like, like you play with Meccano. You get racks and bolt things together using
screwdrivers and... Yeah. It was a screwdriver job and a soldering iron job and
things like that, yeah. Using a soldering iron, yeah. And wire. I had to find out
where you could buy all these things. We didn’t get them from Imperial College, they
didn’t have... Oh there was a mechanics’ workshop in... Yeah, there was a, a
mechanics’ workshop in the maths department at Imperial College, there was an old
senior technician. Because, well even before, I think he’d worked there before the
war, but he was capable of doing mechanical jobs, and he might have helped me build
a frame or two, I don’t know, but on the whole, I didn’t get much help from him,
because, I got Post Office racks from... I bought my stuff from the Tottenham Court
Road.

Mm.
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Junk... I don’t know about junk shops, there were, army surplus, government surplus
shops, where you could buy this stuff. Because the Government were dishing... Oh
they bought them for virtually nothing and sold them I suppose for what they thought
they could get for ’em. And, yeah, that was it. It was like, to some extent it’s like
playing with Meccano. But hence that note I sent to you. Yeah.

Mm.

[01:11:34]
And the same with programming, only there it’s symbolic Meccano.

Mm.

Building things from units. Building up things from units. Well that’s how the world
works, that’s how human beings work. We’re built from amino acids. [laughs]

[01:11:56]
I, I can see how something like a relay computer compares to Meccano, but I can’t
quite see how computer programming is like Meccano. Would you mind explaining a
little more please?

Well they’re simply abstract... [pause] Well you have various things in Meccano.
Don’t ask me now what there were. I mean, things of various lengths, axels, wheels,
nuts, bolts. They’re like the instructions in a program. Just as you assemble them, so
you assemble these instructions. So you assemble the bits and pieces to make a crane,
so you assemble instructions to do, [pause] well to do jobs, like, adding up the
numbers in a column, and multiplying them. Or working out an average, or things
like that.
[01:13:05]
I find it, you know, I just find it an abstract form of Meccano. Well perhaps that’s
stretching it a bit, but, it’s working with units to build a whole... [pause]
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Mm.

But with human biology, we don’t know what the units are, they’re working the other
way down. [laughs] I don’t know when I first realised that people were built up from
amino acids.

Mm.

But I think there’s only twenty-one amino acids. They make up the DNA.

[01:13:52]
Mm. When you were talking about relays earlier as well, you said something
interesting, how, you can understand how relays work, but you didn’t want to go
messing with valves at that point, and I was wondering why.

I hadn’t got the expertise. If I had forced myself, self-discipline, studying for three
months nothing but electronics, practical electronics, I probably could have done it.
But it was also very much more expensive too. And I think it was made clear, they
only had very limited budgets.

Mm.

[01:14:25]
Yeah well, anyway, so, then after Cambridge I moved to Manchester, where... Oh,
how I got to Manchester was easy enough. I was very keen on mountain climbing, so,
I used to get, I used, from Cambridge I went to Snowdonia, and inevitably you pass
through Manchester, and you had to, I had to seek permission from Wilkes, and he
said, ‘Oh if you’re going by Manchester, perhaps you should call in and spy out the
lab, see how they’re getting on,’ you see. There was great jealousy amongst, you
know, leading scientists about... between different teams on the same game, as I
suspect there still are in, I’m sure there is. One research team wants to know how
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another team is getting on. I mean in the discovery of, discovery of the spiral, helix,
DNA, there was a team at Cambridge and there was a team at University College,
London. And, you know, there were, rivalry.
[01:15:35]
Anyway, he said, he said, ‘Well, call in at, when you’re up there call in at the
university and see the computing lab,’ that was what it was called in those days, ‘and
see how they’re getting on.’ So, after a weekend spent climbing, on the Monday
morning I went along and introduced myself. I think... Had I phoned up beforehand?
I think Wilkes had... Did Wilkes give me a letter of introduction? [pause] I don’t
know. I didn’t know anyone at Manchester. So, knowing how shy and retiring I was
then, I... Did I go along? [pause] [laughs] I can’t remember. I must have shown up
and introduced myself. Well, because, everyone was very polite and everything like
that, and, I just presented myself, and, to, Dr Kilburn as he was then, and... [pause] I
wonder how I did. I... Well it’s quite possible Wilkes had given me a letter of
introduction, I don’t know.

Mm.

Anyway, they were all kind and helpful, and showed me what their hardware was, and
explained how far they’d got, and introduced me to one or two members. I remember
being introduced to Turing, the great Turing, and, I told him what were doing at
Cambridge, and he, he asked me, and he told me briefly what they were doing there,
and... And I remember he said, ‘Well, we can always employ somebody like you.’
Wherever I went I usually got that sort of invitation. And... But I don’t know who
actually encouraged... Well actually of course at that time when Turing was saying
that, he was just being polite, but, I don’t think they, I don’t know whether they had
particular... I don’t even... In the two years, 1949 to 1951, I don’t even know when it
was I went there. Was it at the end of my first year? I don’t know. But, I think...
[pause] I don’t know how... Well eventually they advertised a, a lectureship and, I
had to formally apply for a lectureship and went through a proper reviewing, oh, an
impressive reviewing committee with Professor Williams and... I don’t think Turing
was on the board, he wasn’t... Yeah.
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[01:18:24]
Because I was put in with a specific purpose, it was made clear, to take the practical
work of encouraging ordinary users from other departments which Turing, that wasn’t
Turing’s forte, you know, he was, he looked up and... Well, personality-wise and...
He, he was a great research man, you know, he couldn’t be bothered to do what was,
what I suppose they thought of as, dogsbody work, or, they probably put it, almost
vocational work of, you know, explaining, teaching computing, trying to spread the
word among the people in the physics and engineering departments and chemistry
departments that they’d got this tool and encourage them to use it. My job was to
make it usable.
[01:19:27]
Well I didn’t really solve that problem until... Well, the system they had in use was
pretty crazy. It was, amounted to programming in, in pretty well incomprehensible
terms, using a language and scale of, that represented the scale of thirty-two. And,
and... I remember the so-called alphabet, the thirty-two characters started off,
/e@a:iu. [laughs] /e@a:iu. I think they represented the combinations nought...
Nought was a stroke; one... Stroke... /e@aiu, that’s six. They represented I think the
characters nought to five. And, well, of course I mean you can’t expect people to, I
mean programs don’t make sense written out in pure binary. The first thing I did was
to, what I thought was to improve, come up with a more practical system. Well I did
come up with it soon, but, in hindsight it was... [pause] It made things slightly more
convenient but it wasn’t a big step forward. I didn’t make that until I came out with
the, the Atlas 1 Autocode I think. I first got it working in, oh, I think about Easter,
or, summer ’54. I don’t think it got... ’54, ’55, I don’t think... I got... Can’t really
remember now.

Mm.

[01:21:33]
But it, that was my first contribution. It was very slow, but it, it, it pretended the
computer was nothing like it was. It was just a, a computer with a one-level store and
did everything in floating-point arithmetic. I had two things on my side which made
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it possible, which were explained in the Resurrection article, that... Everything was
done in floating-point arithmetic, so that slowed it down you see. Because the
floating-point arithmetic had to be, you had to represent numbers as a base, [inaud] a
mantissa in an exponent. There’s a number between nought and one and a power of
two. So you had to restore the, the value and the exponent, that is, the power of two.
All numbers [inaud] the power of two times a number between nought and one, you
see. So you had to store two numbers instead of one. And of course, working with
the pairs of numbers, I mean to add two numbers, you had to sort of, scale them
relative to each other and add them and convert them back and all. It, it was all timeconsuming. I don’t know, to add two floating point numbers together, I don’t know,
probably took, oh I can’t remember now. Fifty times longer than just adding the two
numbers together, twenty times longer? I don’t know how long. It was considerably
slowed down. But then, the other thing I introduced, I made it look like a one-level
store, so that instead of the store being divided into pages of... Instead of making the
store, instead of pretending the store was sort of, disc or track, yeah track on the
computer, track 500, and there were tracks of, I think sixty-four 40-bit numbers were
they? Sixty-four 20-bit numbers, thirty-two 40-bit numbers. And instead of... So if
you’re thinking in terms of, 40-bit numbers, you know, and... yeah, and I think my
floating-point numbers were, the store was 40-bit numbers, either... the exponent... the
exponent took one number, and, what you might call the mantissa, the significant
digits of the number, were in the other 20-bit numbers. So, really my numbers were
only kind of 6-bit numbers I think. Six decimal digit numbers, yeah. I could have
packed ’em differently, but I probably didn’t. I might have been even more
extravagant, stored them as a 40-bit number and a 20-bit number, binary digit number
that is. You know, having a long 12-bit number and then a short number, I might
have stored them that way.
[01:25:03]
Anyway, instead of... So, in basic programming, your number on the memory, in the
memory, was that, say, track, track 450 on the drum, and within that track, within that
track which consisted of forty 20-bit numbers, or twenty... or, no, thirty-two 20-bit
numbers, or... No, sixty-four 20-bit numbers or thirty-two... or, or thirty-two 40-bit
numbers, instead of saying, it’s track 420 and number sixty-one within that, I said, I
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pretended the whole store was something like, you know, nought to 20,000 or
something.

Mm.

And so it looked like a vast one-level store. Well you see, if you wanted a particular
number, you had to search on the track, you had to find, you had to first of all look up
the particular track, then bring that track down in a working space, and select the
number you want and put it in your little tiny working store. So... And that was slow.
But on the other hand, the, the floating-point arithmetic was slow.

Mm.

[01:26:33]
So they balanced each other out. So it was slow but excusably slow. Because you’ve
got two things. You’ve got floating point arithmetic where people didn’t have to
think about scaling numbers, and you’ve got a one-level store where people didn’t
think, didn’t have to, to bother. And it was a bother, believe me, especially for
someone who primarily just was interested in solving a, a, you know, doing a
calculation in physical chemistry, or in the education department doing a correlation
activity. So...

Mm.

[01:27:15]
And of course, sometimes I think if you... when you got, when you’ve just taken
down a number, it so happened, the next number you wanted was, could well have
been on the same particular track, so you didn’t have to do another magnetic transfer
down from, from, from the drum to, to the cathode ray tubes. Because it was... I
mean, if you want another number, you checked to see whether the track in question
was already down. There was only room for one track at a time. On the Pegasus
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where my assistant, my, well later colleague really, Derrick Morris, he worked out
quite a cunning little system where you, you could have three tracks down at once.

Mm. But what we’ve been talking about so far, this has been on the Ferranti Mark 1,
yeah?

Yeah.

Right.

Yeah.

Mm. Mm.

So where does that take us to?

We’re sort of in about 1952-ish I think.

Yeah.

Before we go any further, could I just tie up a few loose ends that have popped up
along the way?

Yeah, sure.

[01:28:27]
You mentioned Cambridge-Manchester rivalry a little while ago.

Well there was probably rivalry with the National Physical Laboratory in London too.
Probably more rivalry between that and, and the EDSAC, because they were both
using the cathode ray tubes.
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Delay lines, or...?

Yeah, the delay line stores, they were both using that, whereas Manchester was using
a totally different system that had been pioneered, might have been a radar research
laboratory.

Mm.

When Professor Williams moved to Manchester in, oh I don’t know, ’46, ’45 or ’46,
he took his, he took Kilburn with him, his second in command at...

TRE?

TRE, with him, yeah.

Mm. Mm. How were the other teams seen from in Cambridge, do you remember?

Yeah, I mean if you got three teams, who cottoned on to the idea that the country
needs, you know, the next big step is building a, a universal electronic computer,
obviously there’s going to be rivalry, it’s only natural to see who can build the first.

Mm. I was just wondering, in your time at Cambridge, how did Cambridge view the
other teams?

Pardon?

How did people at Cambridge view the other teams when you were there?

[pause] Well... [pause] I think, Wilkes was... Well, Wilkes being much, Cambridge
being nearer to London, I think he, I think he knew he was... You see Cam... Turing,
who was at NPL for a year or two, two or three years after the war, he had then gone
to spend a year at King’s College, doing, oh I don’t know what, blue sky research or
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something. And, when, when Turing got to King’s College after leaving the NPL, he
didn’t spend every day at Wilkes’s place. In fact, I suspect he didn’t have anything to
do with Wilkes. I mean, he wasn’t the world’s most sociable person, was Turing,
and... But there was enough, there were conferences you see.
[01:31:25]
Well, Wilkes organised the first conference in the summer of ’49 in which he...
[pause] Cambridge and Manchester came, and, you know, told everybody what they
had done. But before then, that... Hang on, was that the first conference? Yeah, it
was the one I went to.

What do you remember of that conference?

Very little. Very little I’m afraid. I was wondering, you know, because it was only a
month or two before I was going to Cambridge to work there myself. I was in sort of,
a state of bemusement. I think most of it was an engineering conference rather than a
programming conference. I think it was an engineering conference rather than a
programming conference. But, Wilkes was sufficiently close to London, I think, you
know, to know how... and he probably heard from, he probably heard from Turing,
when Turing came there in, what, ’48, ’49. Oh there was some contact. He knew that
they, he knew he was way ahead of the NPL. The only people he had to worry about
was Manchester.

Mm.

I’m not even sure when I visited Manchester.

And what were your impressions of the work at Manchester when he did go there?

Ah. I didn’t really go to, go to discover... Well I would have gone there after
they’d... I mean they’d got their Baby machine working in 1948. I must have been
aware of that. And they were... I mean that was a really primitive machine. They
were waiting delivery of the Manchester, of the Ferranti version of, all-singing, you
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know, nice, shiny, great cabinets and all that, and that was delivered in, ’51. I got
there in October ’51. And they had had it working, I think in the summer, by the time
of a conference. Because that, Manchester had their conference some time in the
summer of ’51. But after all this time I got, I can’t really remember much about it.

Mm.

[01:34:33]
And when I visited them in, on behalf of Wilkes, the new big beast, the, the Mark 1,
the Baby machine was working, and it might even have been dismantled, I might not
even have seen the Baby machine working. I mean that certainly wasn’t for general
use. The only... I mean, one or two prime number programs had been written for it,
and they might have got it to play tic-tac-toe or some simple game like that, but it
wasn’t in general use. And of course the Manchester machine when it was first
delivered had its down time, plenty of down time. Because they weren’t used to
maintaining large, masses of electronic equipment. I mean, you know, it was all
unreliable. Yeah it was the same at Wilkes’s place too.
[01:35:37]
No, I would say there was friendly rivalry. There always is friendly rivalry between,
with teams like, I don’t know, probably to this day people working on stem cell
research. [laughs] Probably, they look enviously at how the other... Well as I said,
there was rivalry in the discovery of DNA, the... There was a lady, a famous lady, she
lost out but she’s, she contributed something to the spiral, helix, but, it was... Who
were the two famous people who were associated with the double helix?

Crick and Watson?

What?

Crick and Watson?
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Yeah, Crick and Watson. I’ve forgotten the name of the lady at University College,
London, but she’s, she rather faded from the scene, but she did a lot of pioneering
work and they were certainly, sent people sniffing around her laboratories. [pause]
[01:36:55]
No, there’s always, ever will be, it’s what, I suppose it’s drives people on. They don’t
want money, they want the kudos. I remember, Ken Tocher, who, when we went to a
conference together, this was, I think this was after I left Cambridge, we went to a
conference together, and, I remember Ken Tocher was quite critical of Wilkes’s work
saying it had been done better and more efficiently. I remember him saying, he said,
‘Tony,’ he said, ‘Wilkes, his attitude is, “I’m not interested in building the world’s
fastest computer. I’m interest in building the world’s first computer.”’ Ken Tocher
was a bit of a brutalist bugger himself though. But that was how he just, that’s how
he looked at Wilkes’s work. Because he thought that technically Wilkes could have
done much better. But as he said, Wilkes is interested... And I’m sure Ken... and I’m
sure Wilkes wasn’t alone in that, in that thing, yeah.

Mm.

It’s like building the first aircraft.

[01:38:13]
You mentioned as well when you were talking about your work with relays that you’d
heard of the work of Donald Booth at Birkbeck.

Donald Booth was very... I had no cooperation from Donald Booth at all. He was... I
know, because, my first wife at that time was in the same line of business as, vaguely,
she knew him. And, he had an assistant called Katherine Moreton I think. Was it
Katherine Moreton? Catherine someone anyway.

Katherine Britten?
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Britten, that’s it, Katherine Britten, yeah. And Katherine Britten met my then fiancé
and said, he said, ‘Do you know Tony Brooker? He’s making a bit of a nuisance of
himself.’ I was asking, I was simply asking him for information. Well, what else can
you do, if you don’t know, and you know somebody who does? I wouldn’t say Booth
was the most cooperative of individuals, in fact I got absolutely nothing out of Booth
useful. But anyway, my computer, my relay computer was a damn sight faster than
his at doing multiplication, even if it didn’t do anything else. [laughs] Anyway, he,
they migrated to Canada, where he became dean of the faculty at, at the University of
Saskatoon I believe.

[01:39:48]
Mm. What literature was available to you when you were building this relay device
at the start from...?

Very little. I remember, Sid Michaelson, we discovered this circuit which had been
left behind the bin. We realised how it came to be there. There’d been... In our last,
in the last year we were in the electron diffraction laboratory, there’d been an
exhibition I think in, at Imperial College, there’d been an exhibition of what you
might call wartime electronic achievements, which included everything from radar
to... Wartime electronic achieve... No, actually, it was wartime... It, it was of
primitive computing equipment. Well, that, I didn’t know anything about computing
equipment then, absolutely nothing, I was still... The only thing I knew apart from
mathematics was electron diffraction. But, Sidney Michaelson, my friend, he was
interested in computing, and he dragged me off to see this exhibition which was held
in the Huxley Building, which was the maths department, oh, it would be, oh, it
would be one Christmas. When would it have been? Oh. When did I...? Christmas
’46 probably. There had been an exhibition of all sorts of special purpose gadgetry.
Don’t ask me what it was. But this, people from Farnborough had obviously
exhibited their device and forgot to take the circuit home with them. And it had
ended up in a, a drawer, probably the cleaner the next morning had found this thing
and put it away in a drawer somewhere, to be discovered by myself, and... Well, I got
there in... If it was Christmas... I remember it was a Christmas. Might have been in
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the summer of... It might have been in the summer of ’47, and I started there in the
September of ’47. Yeah, it might have been in the summer of ’47, they probably
would hold it in the summer, it would be easier. Oh. Well, particularly, I don’t
know... There were some pretty bleak winters in those days. I discovered it there
about six months or a year later, and there was no explanation, there was just the
diagrams, and it was only from captions here and there, we realised it was to do with
computing.

Mm.

[01:42:49]
But as I said, I discovered later the Bell Lab equivalent, in the Bell Lab archives.
Well they had a, they published the Bell Lab... Oh, I don’t know. [pause] The
Annals of the Bell Laboratories or, something like that. And it was when I realised, I
suddenly realised, this would have been... Well, it was long, long after, probably a
year after we worked out how the circuitry worked, probably at least a year or two
years after, discovered this, and I suddenly realised, it was essentially the same
circuit, but in a, in base-10 rather than base-2. [laughs]

Mm. [pause] While we’re...

I doubt whether anyone... Now, I, I doubt, I’m probably... Well, I was probably
alone in realising this. A) nobody ever read the damn Bell Lab Annals... [laughs]
Because... But the Science Museum Library had all sorts... The Science Museum
Library was a very good library. It’s now merged with the Imperial College Library.
And, whoever worked on that device, I don’t know. [pause] I never was much at the
history of computing, but there’s a chap who is professor of computing at Newcastle,
he would probably have known all about it, I don’t know. I’ve forgotten his name
now. Could find it out by looking up on the Internet, but... I used to know his name.
Because, my son who lives up the road, about a quarter of a mile away, he was an
undergraduate under this chap.
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Is it Brian Randell?

Brian Randell, that’s it, you’ve got the name, yeah. Brian Randell would have
probably, was the sort of guy who had known about this Farnborough work.

Mm.

Which is completely lost in the mists of time now.

[01:45:21]
Mm. While we’re talking about other work, I had a couple of questions about the
differential analyser. I have spent ages looking at differential analyser bits in
museums.

Yeah.

And I still have no idea how one would actually use one. How do you actually use a
differential analyser?

Well I have to say, innocently, [laughs] I have completely and utterly forgotten.
[laughter] I suppose I could find out. How would I find out? Oh look it up, look it
up on the Internet. Everything’s on the Internet. The whole world’s on the Internet.

Mm.

[pause] But, it was invented by Vannevar Bush, who had a properly engineered
version of it, and that was probably in use, probably about, probably, that was
probably used up until the mid-Fifties.

Mm.
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If MIT hadn’t thrown it away. I’ll tell you where it went. Hartree’s one went to
Royal Military College of Science at Shrivenham. I can tell you where it went.

Mm.

It’s interesting, a place like the Royal Military College of Science took over the
differential analyser in January 1950. Well that was old technology then. But, it
shows that old technology was still alive and well, if they had the whole thing
parcelled up and taken to Shrivenham.

Mm.

What they use it for at Shrivenham, I don’t know, because it was... Then, it was
called the Royal... It’s long since changed its name. It’s... Is it Cranfield College
now?

Something like that, yes.

Yeah. It was the Royal Military College of Science at Shrivenham in those days.

Mm.

Might have been even a state secret, you know. [laughs] I don’t know what they
were using it for.

Was it easy to use?

At the time of the Korean War. Yeah.

[01:47:32]
Mm. You mentioned that you had a female assistant at the start, or...
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[pause] Well, only on the differential analyser.

Mm, I was just...

I don’t know what she did after that.

I was just wondering who it was.

[pause] I could find out for you, because... Well I had occasion... A friend of mine
called Donald Hunter, who’s, who’s now... He’s about my age. Maybe a couple of
years younger. I stayed with him for a night on the way up, driving up from Essex to
here, and, we had occasion... Oh, hold on. I can get you... Because I have a unique
thing, you’re very lucky. Can we take that off? [taking mic off]

Thank you.

I’ve got a photograph of the, which Donald Hunter gave me on the way up. It’s a
piece of history, I’ll bring it in.

[End of Track 5]
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[Track 6]

This, which I was fortunate enough to get from my friend Donald Hunter, was the
Computing Machine Laboratory staff in May, probably May 1951. And... [looking at
photographs] There’s me. There’s my friend Donald Hunter. There’s Professor
Wilkes. That is... Oh, what was his name? [pause] That was... Oh I’ve forgotten.
That’s Stan Gill. That was, a chap called Mutch, he was Wilkes’s chief administrator,
and a very competent electrical engineer, electronic engineer in his own right. And
that was the chief technician or something. I think he was the chief technician. These
were technicians mostly in the back row. [pause] That chap...

Next to you.

...is Peter Naur. Have you ever heard of the Backus-Naur Form?

Mm.

Or, Backus-Naur [pronounced ‘nower’] Form.

I’ve heard of it.

He was Naur, he was one of the three who designed the language ALGOL 58. But
now, the name... The lady who assisted me on, it was her, and what is her name?
Valerie Taylor, her, but... [pause] Yeah. That was Miller, he was... He actually had
a, ran a computing service before the war.

Next to Wilkes in the front row.

Yeah. He was a hand computer, he used Brunsvigas and things. But he actually
developed a commercial computing service in London before and during the war. A
chap called, J C... J P C Miller. I don’t know what the J and the P and the C stood for.
Stan Gill... [pause] Oh it’s the other way around. No. Oh I don’t know. Where’s
Stan Gill? There’s Stan Gill. [pause] He’s got everything. That’s Stan Gill, who
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invented the Runge-Kutta, he programmed the Runge-Kutta method for solving
differential equations, or integrating. Maybe it’s for integrating.
[02:55]
But that was the girl who worked... and her name, it will be somewhere here. Cara
Mumford. [pause] Audrey Gill. [pause] Hang on, cleaning... A Spanish chap. Well
that was the Spanish chap, he was in the back row. He was a, a visitor from Spain,
one of the earliest... I don’t know if he’s still alive. Probably not, because I think he
was older. He had come, he was a visitor, he... [pause] Eileen McKee, that was the
girl’s name. Eileen McKee. There you are, spelt, Eileen McKee. She’s still alive.
She lives somewhere down on the south coast near Gosport or something.

[03:52]
Mm. So what were duties, compared to yours?

Oh she actually did the setting up of the, of, of the bits and pieces on the, this
incredible Meccano differential analyser. Oh it was a fiddly business setting it up.
And she ran it, and that was probably the time-consuming bits, because it... you set
motors going and it would draw all these things, and then you would have to adjust
one of the things for a different boundary condition, the initial condition, and then
draw it again. I don’t know, might have taken five, ten minutes for each curve to be
drawn. I really don’t know. I ought to know, but, it was only an interlude that lasted
about three months in my life, and, I’ve completely forgotten it all. I, you can read it,
I can probably, well certainly rediscover it if I had notice.

Mm.

[05:00]
Well that, that is quite a historical photograph. It’s probably one of... It proves that
Peter now... well at least... Are there any other famous names here? Well David
Wheeler, why isn’t David Wheeler here? I think he was, somebody said he’d gone
away for the day. Is David Wheeler here? [pause] Bill, Bill Wright, was that? He
was the chief technician. No, sorry, not... He was the chief engineer. He was
actually more than anyone else responsible for building the EDSAC.
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What was his name again, sorry?

[looking through material] That’s why he’s sitting next to Maurice Wilkes. Bill
Renwick. Bill Renwick. He died quite young. I think, ten years later he was dead.

Mm.

I don’t know what he died of. He died quite young too. But is David Wheeler here?
No, he isn’t. More’s the pity. He isn’t here. I think he was away for the day. That’s
another fairly famous character, Sandy Douglas, he fought in the Far East during the
war, he fought the Japs. He was... Oh he had his own company, I think he was... He
was a very commercial sort of bloke. Sandy Douglas, that was the chap’s name.

Mm.

Sandy Douglas.

What did you have to do with him at Cambridge?

He was a user at the time. He was getting his PhD and... Oh I don’t know, some
branch of theoretical... Whether he worked... He may have worked for, he might
have been one of Hartree’s research students. I don’t know, but he was... He spent a
lot of time in the... You know, there were some... It was the heart of the, you know,
computing, the users. And some of the people sort of, had, if not... They had chairs
in the kind of common room, in the users’ common room, they may have had
permanent chairs and desks there. [pause]
[07:30]
I, I saw Sandy Douglas about four years ago, and he was, oh... He’s still alive
according to Donald Hunter, but he, he’s very old. Well he’d be older than... If he
fought in the, if he fought in the Chindits or whatever in Burma in 1943, he’d be, he’d
be approaching ninety at least.

Mm.
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But he’s still alive.

Mm.

I’m told. I had written him off myself. [pause] That chap next to him, John Allen
Ovenstone, he, he was one of the Cambridge pioneers, he went back to... Where was
he, John Allen Ovenstone? Yeah, that chap there. He was a visitor from Australia.
He went back to... I don’t know whether he built any computers in Australia. He
was, he was a big shot in Australian computing for a few years. But he was also a bit
of an alcoholic I believe. Secret drinker. I, I don’t know whether it was secret.
Probably not. But there’s no other... It’s a pity David Wheeler isn’t there. Because
he, he was the bright, brightest theoretical talent. But he was, he was a very modest
guy, but he was the brains behind, the practical brains behind building the EDSAC.

Bill Renwick?

Yeah. That’s why he’s sitting on... Oh, I say it’s why. He’s sitting on... Wilkes’s
right-hand man you see. I don’t think he... Oh he, he could certainly program, but he
didn’t do it for fun.

Mm.

They calculated, I think he helped to write the program to find, you know, the then
known largest prime or something like that. That was Hartree’s daughter, that’s
Hartree’s daughter, and she was Wilkes’s secretary.
[09:50]
And that was my assistant on the thing. She is, I think she’s... Well she must be a
great age, and living in Gosport. I spoke to her on the phone about, ten years ago,
Donald Hunter mentioned her to me, and so I gave her a ring, said hello.

What did Donald Hunter do on this project?

Oh he, he was the assistant to Bill Renwick when he first came. I’m not sure when he
first came. Fourteen... He arrived some, he arrived after me, maybe six months, a
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year, I don’t know. He, he was the... [pause] But, he, he a bit of a nervous
breakdown I think after six months, I’ve no idea why. It never occurred again.

[10:55]
Who were you closest to in this team?

Pardon?

Who were you closest to in this team?

Well... To some extent... Well David Wheeler I suppose, but... I was living... I
don’t know that I was particularly close in a social way to... [pause] I remember
climbing into Trinity with David Wheeler, but... [pause] I... Sandy Douglas I knew
well, and we used to... I felt quite close to him, but... [pause] But we lived totally
different lives, I mean he was married and... Don’t know he had any children.
[pause] Oh that chap, I think he was Monty Phis... was that Monty Phister? He was
an American. Maurice Wilkes... Yeah, Monty Phister. He was a visiting American.
You see how tall he is. He... He was from one of the American colleges. He, he
mainly... He visited the Manchester people, and saw the very primitive system of
programming that Turing had built up, and compared it with what he had learnt at
Cambridge. And, he, at, at a conference, at the Manchester conference in 1951 I
remember him declaiming the, classifying the two was the, the primitives and the
space cadets. That is, that people use symbolic methods of programming that you
could relate to, by having instructions written as, M20 meaning multiply the number
in the accumulator by the number in memory location twenty, he thought that
characterised the space cadets rather than the, the primitives, who used the code
cocked up by the system of programming, and, well as I... I don’t know whether I
explain this in Resurrection, to some extent you’re, you’re a prisoner of the apparatus
you’ve got, and if you’ve worked on the... The, the Manchester computer, I’ll say...
potentially had very much bigger calculations than the Cambridge EDSAC could,
because, it had, it had this big magnetic store, and Cambridge didn’t have anything
like that. They made very ingenious... Look, I’ll have to go and make lunch, my
wife’s starving. They made a very ingenious use of what they’d got. As, Manchester
had a very much bigger machine to play with, but it was difficult to use without
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wasting, without any efficient thing. Well I realised in the end that, people were quite
prepared to pay for the inefficiency just for, because even, even using the Manchester
computer inefficiently was still 100 times better than anything they’d had before you
see. You’ve got to settle for... I must go and make... Will you stay and have lunch
with us? It’ll be the kind of lunch you had done when we were...

Oh yeah, yeah that’s fine.

Yeah, I don’t want to.....

[End of Track 6]
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[Track 7]

Well, I said, the prime reason for being invited onto the, as a lecturer in the
Computing Machine Laboratory was to really, to make the Mark 1 much more
accessible to the, to the users than... [pause] In the same way I suppose that, Tom
Kilburn was slightly envious of the way that although the Mark 1 was a, a better
computer in every way than, than the Cambridge EDSAC, they hadn’t made the
success that Wilkes had done of making it accessible to the users, and that’s I guess
the reason why they recruited me, they thought I might bring some of... Something of
the Cambridge philosophy rubbed off onto me. Well it had, but, it wasn’t easy to
transfer it to the Mark 1, because the Mark 1 was a totally different machine. It didn’t
lend itself very easily to the, what David Wheeler and his team, well which, of which
I was a member I suppose, had been able to do at Cambridge, because, it had one
thing that the... Well because it was... [pause] It was structured in a totally different
way, which at first sight, unless you had a programming system which in a way
reflected the, the underlying architecture of the computer and hence brought you
closer to the computer... [pause] And it was very tempting to follow, as Turing had
done... [pause] It was very tempting to follow, as Turing had done, to come out with
a programming system that kind of inevitably reflected the structure of the computer,
which the average user wasn’t interested in. And to do anything which didn’t reflect
that structure, was at first sight so hideously inefficient, that a real computer man as it
were would instinctively reject.
[03:28]
Now, Kilburn, he didn’t have the mathematician’s or the programmer’s view of the
computer, he had an engineer’s computer... and I think, if Turing, if Kilburn was left
to himself, he could have come up with something that would have made more... but
he was interested in building faster computers. And that’s why they got me. Well it
was years before I discovered that I can make a programming system that whilst
slower by a factor of, oh, say fifty, than Turing’s primitive system, the primitive in the
sense of primitives versus space cadets, that, I, I can make a system which would
make the, the handling of numbers to the user much more, much easier than it had
been on the... I could take advantage of the, the speed of the Manchester computer to
make floating-point arithmetic easy, accessible to the ordinary user, and I could also
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make the concept of a one-level store also accessible. The price you pay was maybe a
factor of fifty. I guess somebody measured it at some time.
[05:22]
But anyway, it was almost irrelevant; even if it was fifty times slower, it was, [laughs]
it was 500 times more popular, so it really didn’t make any difference. And I finally
achieved that in 1954 and ’55. And after that, I was really doing the same sort of
thing for the Mercury. There were problems. Mercury, well, I convinced, well, not
just me, but I think everyone had convinced Tom Kilburn to make floating-point
arithmetic a feature of the Mercury. So I couldn’t better it there. But at the same time
it made it much more difficult to have a one-level store. In the end, I decided on a
halfway house. I persuaded users that they would have to regard the... to break their
program up into chapters. The one-level store was... Well, that was relevant both for
numbers and instructions, and I had two pages, which I just... in, in the Mark 1, one
page of the instructions was always down on one page, of the numbers, was always
down. And if you focused on other instructions or numbers outside those, you just
brought the other, the relevant page down from the banking store. Slow but it
worked.
[07:17]
With Mercury though, it was so fast, it would be a shame to, as it were, sacrifice the,
the fast, the very efficient floating-point arithmetic, and so I had to have a sort of...
The problem was getting to grips with the drum and the concept of a one-level store.
[07:42]
In, in a way I’ve missed out... The programmer, I introduced the idea of chapters
where the programmer would break his huge programme up into chapters, and, and
usually the chapter was sufficient to, that all the instructions could be put in the
memory at once. [pause-drinking] As regards numbers... I’ve forgotten offhand how
I solved the problem of numbers. Well I didn’t really solve it, it was... Well, put it
this way. The store of the Mercury was several times bigger than the one on the Mark
1 which was cripplingly, cripplingly small. The high-speed store available for
numbers and instructions on the Mark 1 was cripplingly small. So, I simply used it
as, you know, in Mercury as a brief antechamber, a port as it were to, to the main
store in the Mark 1. Well in the Mercury you couldn’t do that, and I sort of
compromised. I had a number store which was sufficiently large to get what you
might call, the material that was currently of interest to the programmer down in the
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store, in the fast store, the immediate access store at one time, and, and the same for
numbers. It was, it was a bit of a compromise. But fortunately there was sufficient
fast store to be able top get away with it. That is, to make it the preferred system,
rather to try anything like I did on the... I had a Mercury Autocode but it was...
[pause] Well, there wasn’t... There was... It was a better Autocode as it were than
the Mark 1, which was quite a primitive, it was fairly primitive in the way you wrote
the instructions, but it wasn’t primitive in the sense that, it was still easy; it was
simply slightly more tedious to write more instructions. The Mercury Autocode, you
could write more comprehensive expressions you see. You couldn’t really write
complicated expressions in the Mark 1. Not that that was really a problem. I don’t
think people were bothered about the fact that in looking at a, a formulae, you had to
break it down into, well, first you multiply that bit, then you add on that bit, then you
divide the whole thing by another bit, which in turn has got, like, bring... I don’t think
that was a problem, writing complicated expressions. Attractive but it wasn’t
essentially a problem. The problem was in, in using, in scaling numbers on the Mark
1, was both in scaling numbers and using the store efficiently. Now, in the case of the
Mercury, there was no problem in scaling numbers, and in the case of the, using the
store... There were sufficient fast store to be able to get away with saying, you’ll have
to break up your instructions, your program, into chapters, into parts, and, and you
can get the instructions in one part comfortably, in a part of the fast store. And the
same will have to do for your numbers too. And we were just about to get away with
it. I was really quite lucky with the Mercury, quite lucky. And it worked.
[12:24]
Atlas Autocode, well, they solved both problems there. They, they solved the
problem of the one-level store. [pause-drinking] The great problem was the paging
system, because, in the Mark 1... In the, in the Atlas store, in the fast store, there
might have been, say, I don’t know, ten pages of numbers. Now the question is, the
backing store, the disc as you call it now, had thousands of pages on. The question is,
which pages did you have sitting in the fast store at any one time? Well, when you
started off the program, the pages you, contain the numbers you’re interested in, were
brought down automatically to the fast store. They seated themselves in the fast store.
The question is, when, when you’re getting new numbers, and they weren’t available
in the fast store, so you had to go back to the, the disc, and find them down there, and
you found the page on the disc, where did you bring... which of the, say, ten pages in
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the fast store did you replace? That was... And the algorithm used was called the
paging algorithm. Well, I was at a loss to advise, at a bit of a loss to advise Kilburn
on that. One could have done a lot worse by, say, bringing them down, replace...
replace... Well, he came up with the idea of, you replace that page of the, say, ten
pages, or sixteen pages of whatever you’ve got down, in the number store, in the fast
store. You kept a record of how they were used, and you replaced the least frequently
used page. When you wanted a new page from the backing store, the disc, you
replaced that page that, of those pages that had already been accessed and were down
in the fast store, you replaced that which was the least frequently used. Well, to give
Tom credit, he came up, he was an engineer, he came up with that solution. I wish I
had come up with it. [laughs] But that’s, that’s what happened with the Atlas.
[15:37]
But you see, what I’m saying is that with the Atlas, the engineers had solved both
problems, the, the floating-point arithmetic and the immediate, and the problem of an
immediate access store, and apparent immediate access store. With those two
problems, the only question is, one was left with, on autocode as it were for its own
sake, and anyone could go to a really high level language, like ALGOL. Mm, I
wouldn’t have called FORTRAN a high level language. But, something like that.

Mm.

[16:24]
And, by that time though I had wandered on to other things, like, how do you describe
autocodes, and that’s when I came up with a compiler-compiler. Now there was, that
aroused quite a bit of interest. Well it aroused sufficient, it aroused sufficient interest
in the United States that, an author had actually, and I wrote a paper on it, but it was
probably so, to some extent obscure, that one chap in the United States wrote another
paper explaining it in that paper. It was probably more frequently... [laughs] I think
it was... I don’t know what the title of the page was called, something like, explaining
Brooker’s compiler-compiler or something like that. And that became very popular.
And it popularised the compiler-compiler in the United States. What... But I think
the interest, there was more from theoreticians. Because I had found a way to
describe, to describe compilers, you know, the compiler, well to describe high level
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languages. Well anything which describes high level language of course is itself a
high level language.
[18:05]
But I think that was what attracted a lot of theoretical interest, rather than as a tool for
writing compilers, because, the obvious, the obvious way to go about it, that is,
writing as it were a compiler for the compiler-compiler, was that, it was intrinsically
inefficient, because it worked top down. I’ll explain what I mean by that. The... The
compiler-compiler described the nature for example of a general expression. You
know what I mean by a general expression. It’s... Well think of a large bracketed
expression, that is, terms bracketed within other bracketed terms and so on all over
divided by other bracketed terms and that. Well, described recursively you see,
suppose you have something like, (a + b x c) over (x + 2 x y) all over (b + c) then
finally close brackets. In other words, it’s a lot of bracket... bracketed expressions
within bracketed expressions. And finally, the unbracketed expression, the basic
terms, they are all in the compiler-compiler described as the expressions you see.
Like... So if you had a very simple instruction, like, x = 2... sorry, x = y + z, y and z
are themselves expressions. But if you were to invoke the whole panoply of
recognising expressions, you go down through a lot of empty levels, do you know
what I mean, to, to get to it. Because... Well, an expression is, is defined... the, the
syntax of a general expression is described recursively. It’s either a simple term or,
[pause] or an expression within brackets. [pause] Oh I don’t know, I think that’s
putting it too simple. Well, the recursive definition expression is, it is very recursive,
and, and the fault is that, if you invoke the apparatus for recognising expression, it’s a
pretty heavy-going apparatus, but you’ve got to impose that at all levels. So if you get
down to the bottom level and say, within umpteen bracket expressions, you’ve got,
you finally come down to a + 1. Well a and 1 are themselves expressions. So,
you’ve got to keep invoking all this heavy apparatus, which is very time-consuming.

Mm.

In the end we got round it because of general expression. That is, we wrote... The
compiler-compiler was written in the obvious simple way, but, recognising
expressions, simple expressions, was very time-consuming. So in the end... Of
course that’s only one part of the language. The apparatus isn’t so bad when you’re
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talking about, you know, the structural features of a program like, instructions and...
[pause]
[22:42]
But, for recognising what you might call simple expressions, it was very inefficient,
and so in the end it’s simply that, we, to make, make the compiler very useful,
practically useful, we had to arrange that, before going into the... Since most
expressions are in fact simple, before invoking... So before the compiler-compiler
invokes the mechanism for recognising a general expression, we had to put in an
artificial edition which says, first check that it isn’t a simple expression [laughs],
when it can be done in a blinding flash you see.

Mm.

And of course that itself worked at all levels.

[23:40]
Mm. How did you hit on the idea for the compiler-compiler in the first place?

For the idea... Well instinctively. It’s rather like my thing about, why did I take up
programming? A mathematician always looks for... How can you generalise this?
[pause] Having written... I suppose, having written two compilers which are quite
different, I thought, well, when writing it, I thought, well, instead of... When the
Atlas was on the stocks, when they decided to go for a third generation machine, after
the Mark 1, the Mercury was the Mark 2 and the Atlas was the Mark 3 if you think of
it... [pause] I always thought of the Atlas as the Mark 3 but... I don’t know whether
the, Kilburn thought of it as the Mark 4. I think he considered his Baby machine in
’48 the Mark 1.
[24:58]
No, no. Ferranti was the Mark 1s, the... No, the Ferranti... The Mercury was never
called the Mark 2. Anyway, the Atlas... So, so when the Atlas was on the horizon, I
thought, well I’ve got to come up with some, I suppose, I suppose I’ll have to come
up with some, some kind of autocode for the Atlas you see. But then I thought, well,
at that time, ALGOL 58, and it would be about then, there was all sorts of ideas in the
air, and I thought, well, before jumping in, why don’t I think about a system for
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writing any kind of compiler, so that whatever turns out to be popular, I can do it.
And, well that’s what the compiler... And I obviously used it on ALGOL, but, on
ALGOL 58, but I never actually got round to writing a compiler for ALGOL 58. It
was, a)... I thought it was an incredibly inefficient language in some ways.
[26:22]
In hindsight, what I should have done was the approach used by Tony Hoare, well, I
don’t... which was to come up with, I did give it some thought at the time, to come up
with a language which was... I think everyone recognised that ALGOL 58 would be a
very difficult language to write a compiler for, or to write an efficient compiler for,
you see. [pause] And... [pause] I know, someone suggested, a chap called Hills, or
Hill, I don’t know, I think it’s something I’d given some thought to, of writing, fixing
on a language which was, and this is important, a strict subset of ALGOL 58, a strict
subset, which would be easier to implement, but it would have to be a very strict
subset, so that people when they wrote their programs in it, and then someone did
come up with a, a compiler for the full 58, could immediately run their programs on it
you see. The trouble was, finding a strict subset which was at the same time, [laughs]
a useful programming tool. Well, it could be done, I mean Tony Hoare did it. He, he
didn’t have... He didn’t have the kind of recursion. Tony Hoare, who’s now Sir
Antony Hoare, he came up with a world-beating sorting program called Quicksort.
It’s very famous, Quicksort. And it, it works recursively. And unfortunately when he
came to test it, he couldn’t test it on the ALGOL compiler he wrote, because it didn’t
handle recursion. [laughs] And it was tested on Professor Randell’s, the... Well
Randell had a team at English Electric which wrote an ALGOL compiler. I’m not
sure whether Randell, how Randell was involved in it. It was called the Whetstone
compiler, and, Tony Hoare had to go to the Whetstone compiler to test his sort
program.
[29:14]
In hindsight, I should probably have pursued that line more, but of course, it’s very
tempting to go for the thing that’s what you might call... It’s maybe in hindsight I
suffer, I suffer from the, the NIH syndrome.

Not Invented Here.
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Not Invented Here. And I put off the decision by concentrating on a compilercompiler.
[29:44]
In the end I did write something called the Atlas Autocode, which was used
extensively, a lot, and it was actually also used at Edinburgh a lot, and indeed, there
was an American about three, three years ago now? No, when did Timothy... In...
[pause] It was either... Was it... It was probably in 2007, I went to a meeting, a
historical reminisce meeting, and, some American there from some southern
university presented me with a manual for Atlas Autocode, because he had been at
Edinburgh when Edinburgh were using Atlas Autocode. Because, they were using
Atlas Autocode partly because they had sent a lot of their programs to Manchester to
be used, and the only language available that was useful was the Atlas Autocode. So
they used it. And, apparently they were sufficiently keen on it to write a compiler for
it at, at, at Edinburgh. In fact the chap who wrote the compiler subsequently went to
work for, a bloke called Harry Whitfield subsequently went to work for Brian Randell
at Newcastle.
[31:18]
But, yeah, yeah perhaps in hindsight I should have tried to come up with a strict
subset of ALGOL 68. Anyway, it was actually, I mean, in spite of his intrinsic
inefficiencies, that is, that when recognising expressions, you had to take... Well, it
was quite, it’s actually easily done, instead of... That is, when you had the option of
calling in the mechanism to analyse an expression, you had a branch, you had to
proceed in branches. This may be a dead simple expression [laughs], in which case,
use this old-fashioned method of, you know, turning it into target code.

Mm.

Oh yes, there was, one had ups and downs and things, yeah. It, it was, it was some
time though I recognised this intrinsic inefficiency, but, we were able to get round it.
And the compiler-compiler certainly did, in the hands of some Ferranti programmers,
namely Robin Kerr and a chap called Clegg, same name as the Liberal Democrat
leader. I wonder if he’s any relation. I don’t know, that chap had a Russian father
and a Dutch mother, did Clegg. What’s Clegg’s first name?
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Nick.

Nick Clegg, yeah. No, this chap was called John Clegg. A very different kind of guy.
But, he was, he ended up running his own consultancy. But he, he worked solidly, he
wrote an ALGOL compiler with it, yeah, that was used at, they were used at, the
ALGOL compiler he wrote... He wrote conventional ALGOL, ALGOL 58, or was it
ALGOL 60? I don’t know. No, the next thing after ALGOL 58 was ALGOL 68, that
was a very different kettle of fish. ALGOL 68 was never... It was used, I believe, at
Malvern, you know, the.. by... But I don’t think it was ever used anywhere else.

Mm.

Anyway, John Clegg wrote an ALGOL compiler. And they also, Robin Kerr wrote a
FORTRAN compiler, they were used at, in the Atlas Chilton laboratory, I think, yeah.

[34:15]
Mm. How did autocode compare to something like ALGOL?

Well which autocode?

That’s my second question actually, was, how does autocode develop? But...

Atlas Autocode was... Oh, perfectly usable. And, oh it had recursion in it. We could
have programmed Tony Hoare’s sorting algorithm easy enough. The main thing, the
only thing wrong with the Atlas Autocode was that it wasn’t ALGOL 58, [laughs] put
it that way. But it was just as useful.

Mm.

But, you’ve got to sell it. And whereas a large part of the world used ALGOL 58, a
fairly small part of the world used, only used Atlas ALGOL. But on the other hand,
the compiler-compiler had wide recognition. [pause] I believe some chap in
Germany wrote something similar to the, the... [pause] It had come... [pause] The
idea of compiler-compiler cottoned on because I remember, a few were started up,
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because, I remember some chap in America wrote something called YACC, y-a-c-c,
which stood for Yet Another Compiler-Compiler. So the concept must have caught
on. [laughs]

Mm.

[35:56]
Anyway, that takes us up to the Manchester days. Then, I went to... [pause]

I’ve got one or two other questions about...

Yeah, contact with computer service users.

Well when you actually first got to Manchester, you were...

Well I’ve described the compiler-compiler. Consultancy work for IBM. Well I spent
a year at IBM doing... Contact with computer service users. Well I suppose I had the
normal... I can’t think of anything... Contact with... Well I had contact with
computer service users all the time I suppose I was at Manchester, both in Mark 1, the
Mercury Autocode and the Atlas Autocode.

What sort of contact?

We bounced off, ideas off each other. People told me their problems. Sometimes I, I
thought, well, that’s more a problem with how you go about your work. But
sometimes it was a problem with my concept of what was easy to use, so I made
alterations. I had average contact with computer service users. Consultancy work for
IBM. Well, they, they got me mainly because of the...

[37:18]
Sorry, can we just put this in a sort of, chronological order here? So...

Well, the year I spent at IBM was before the Atlas software was really working. In
fact while I was... I discovered a flaw with the compiler-compiler when I was at IBM,
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and I remember writing letters. Well... [pause] No, I was at IBM from 19... oh, for
the academic year ’62 to ’63.

How did you come to be at IBM?

Oh, I think it was the, it was a recognition given to the compiler, the compilercompiler, that... And there was a chap I know who used to be at Ferranti’s, a chap
called... Mm, I’ve forgotten his name now. [pause] I think he’s faded into obscurity
by now, but he, he was, he was a bit of a fly boy, he used... He had a fancy name.
What do I mean by a fancy name? Well something like Robert de Niro or something,
but, [laughs] that wasn’t his name. But it was a name like that. And, he was a natural
born salesman. [pause]

Do you mind if I just adjust your mic a second? It’s just..

Yeah. Oh sure.

[pause in recording]

It looks like it’s running. There we go.

[39:14]
He was one of those people who, he was one of the world’s natural salesmen, you
know, he’d be... He wouldn’t be content with the dull work of writing programs, you
know, he’d be, he’d be talking to the bosses. I’m not sure he would even be a very
good team leader actually. Because a team leader has to, you know, get down and...
Anyway, he, he left Ferranti’s and went to work for IBM. I knew him well.
Specially... I knew him in the days of the, the Mercury Autocode and the... What was
the machine called? Yeah, the Mercury. Yeah, it was in the days... It was when
Ferranti were producing the Mercury, and we were all mixed up with, you know, how
we were going to program it. And he was part of the Ferranti Mercury team
nominally. But, oh I got to know him quite well, because we used to sort of have
business meetings with the team at Mercury in London and, and in Manchester. And,
I think he could... He wanted to go... He wanted me among the big shots, and, his
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attitude was... He didn’t use these words, but I think his attitude would be, let’s face
it, there’s only one thing going on at the moment and it’s all happening in America.
[laughs] So he goes to America. And of course, the biggest place in America is IBM.
So he gets a job in IBM.
[41:10]
And, when compiler-compiler came into the news, especially when this American
author, who was quite appreciated, decided to rewrite my account in terms that
Americans could understand, got even bigger news you see, well that’s how it got into
the news, he suggested to... that IBM hire me for a year in their research department,
so it was for IBM, I worked for IBM Research at Yorktown Heights.

Mm.

That was quite an eye-opener, particularly I’d never been to America before. There
was a bit of a hitch, because... There was a bit of a hitch but it was overcome. The
hitch was that, when I came, when I came to apply for a visa, I virtually had to admit
that, it was ’62, that about fifteen years before I had been a member of the Communist
Party. Well that’s bad news. But, the consulate at... The Americans had a consulate
at Manchester. They cut back actually a year later because, and had it at Liverpool.
But luckily, it was in the centre of Manchester. And there was... They said, ‘Well
look...’ [pause] They said, ‘Well, all this was fifteen year...’ I said, ‘Yes, I’ve had
nothing to do with them since.’ They didn’t question my motives or why I decided to
leave, but... Well, there was no... [laughs] The reason I decided to leave was that...
[pause] And the Communist Party in this country was, there was an attitude among
many of the people there that Russia could do no wrong. Whatever outrageous thing,
they justified it. I just couldn’t take that. And so, I cleared out. But, they have long
memories in, the American, in the CIA and whatever it was. And, so they said, ‘OK,
well you’ll have to... there shouldn’t be, there shouldn’t be a problem. We’ll have to
get IBM to sign, you know, a document saying that you’re essential.’ Which
fortunately they did. [laughs]
[43:57]
But, that year was, well that was a very interesting year. I met one or two people,
well let’s say, not many, I met two, one in IBM, fortunately he wasn’t working in the
research section, he was partly administration, who thought it a bit odd that I should
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ever have joined the Communist Party, and a chap who was, who I met at a
conference, who, he didn’t, he didn’t know I was ever a member of the Communist
Party, but, he was slagging off someone else, someone I didn’t know. Because if
you’re in America and a member of the Communist Party, that was really dire. I think
his attitude was, they could understand crazy people in Europe belonging to... After
all they thought the French government was virtually communist. Anyway, that was,
that, it was never a real problem. But it didn’t encourage me to, the attitude didn’t
encourage me. They have very restrictive attitudes. And they’re very, very religious.
They took religion very seriously. This was, we’re talking ’62. Oh yeah, the
secretary I was allocated to... There were two secretaries in an office not far from
mine, and whenever I passed them, they were talking about their friends they met at
church the previous Sunday. I was amazed. I was really quite... It was... I wouldn’t
say it was deeply religious, but it was, it was part of their social background. It was
part of their social background. And it’s still pretty strong religiously. The religious
Right in America are well known for their bigotry. [pause] Yeah.

[46:02]
What else struck you about the atmosphere at IBM?

Oh that was... Well this was an IBM Research department. All sorts of people came
to the research... IBM was a vast organisation, and they had a constant... They were
sometimes shutting down projects, and starting up other projects, and there was a
constant stream of people you would meet, or be introduced to. Part of, they were
going the rounds of IBM Research and other of their main factories at various places
on the east coast and the west coast, looking for some project to get attached to.
[pause] Oh, they were good folk really, yeah, I got on fine with them, I got on fine
with them.

[47:04]
Mm. What did you actually do at IBM?

Mark you, I don’t think I ever discussed... I never discussed politics with anyone in
the actual section I worked in, no. There were people... Well that’s not entirely true.
[inaud], I mean there was one chap who was... There was another chap in there who
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was French, and, talked to him about de Gaulle, I remember him describing to me.
De Gaulle was still alive then, I think. Yes, I know he was still alive, in fact his
remark wouldn’t make sense. He, I remember him saying... I never saw him again
after that year. He said, ‘Of course,’ he said, he said, ‘You’ve got to realise,’ he said,
‘that, Charles de Gaulle is a living historical monument in France.’ [laughs] Which I
think was pretty true at the time, I didn’t need convincing.

Mm.

[48:02]
Yeah, there was people from... Well there was another Englishman there, there was
other English people there. And there were some Americans, quite left-wing
Americans. I remember one guy who was... Where did he come from? Was he
Austrian, Czechoslovakian? I don’t know where he came from. Might have been
Polish. He... On the other hand he might have been American. He might just have
been what you call a second generation... Yeah, I have a feeling he was a second
generation American. His parents were from Europe, but he himself was American.
But somehow his parents had gone... He said... [pause] Talking about his... He said,
‘You will find America much more right wing here,’ he said. He said, ‘Even your
Conservative Party,’ he said, ‘it’s more or less equal to our Democratic Party.’ He
says, ‘You haven’t got anything like the Republicans.’ And he was right actually.

Mm.

The... I would have said the Democratic Party there was roughly equal to the
Conservative Party in 1962, that was the time of Harold Macmillan. Oh it was, yes.

[49:38]
How did you find Sixties America compared to Sixties Britain?

Mm?

How did you find America compared to Britain?
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There was an air of toughness about the place that... I remember, another Englishman
there who, who’s still there actually, he, he went to... He worked for IBM at, they had
a place near Winchester, IBM Winchester. And, he got offered, I think they
suggested, they asked him if he’d like to move to America and he did, and he worked
for the, IBM Yorktown Heights, and, which was a fantastic building. It was designed
by a chap called Eero Saarinen. It was a solid building, I mean, none of the offices
had outside windows, you were in a sort of, it was like bees in a honeycomb. [laughs]
They were, they were... There was... If you walked up your corridor, there was two
main corridors at the ends, and, on the back of the building and on the front of the
building, there you could see out. The back building, the back corridor looked out
onto the car park; the front corridor looked out over, oh, manicured gardens and
everything like that. But joining them was a lot of parallel alleyways, and it’s down
all those that the offices were. That was the beehive. It was designed by a chap
called Eero Saarinen.
[51:31]
I revisited it, well not the building but I saw it, in 1996, I think, when I visited friends
in America, we visited various friends in America, and one’s in New Jersey, and from
New Jersey, the wife of this couple we knew drove me up to, drove me up to where I
worked, and, it was still there, but it wasn’t IBM Research Center. It was a hostel for
the homeless. And I could just imagine the homeless fitting in to all these little
beehive offices.
[52:22]
And the lights, the fluorescent lights, were on twenty-four hours a day. Now, this
upset some American chap. There were plenty of individualistic Americans, there
were plenty of individual... There was a chap in, there was a chap there who, I grew
quite to like. He, he, he... For some reason , he didn’t like the glare of these
fluorescent lights, so, he would get up and switch one of them off by... Oh, well you
know in fluorescent lights there’s a starter switch or something, yeah, a starter. He
would take the starter switch out. So... Because he didn’t like the intensity of the
light during the day. Well every night a team of maintenance men would come round
and they’d put a new starter switch in. [laughs] And that’s about the level of it.
[laughs] Well you couldn’t imagine that happening in England. Oh.

[53:35]
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Mm. What did you actually do at IBM?

Oh. Well, I designed another computer language. It was called... I called it ABC, or
ABL. People said, ‘What does ABL stand for?’ I said, ‘It stands for Another Bloody
Language.’ [laughs] But it was a very simple... and, it was designed to be easily
compiled, it went to the other end [inaud], you know, what language would be simple
to use, and, oh, and could be explained on one side of a sheet of paper or something.
[pause] Oh I got it working on... It was the first time I used... They had an IBM
7090. I think that was it, a 7090. It was the first American mainframe I worked on.
Oh it was very easy to use. I’m not sure what my thinking was behind this very
simple language. It’s described somewhere, but I’m not sure that I have... or even a
reprint of it. It was a... I wrote a paper at a conference on it. They expected you to
do something that could be presented at conference. You keep IBM’s name. It was
about four of us went to this conference. I met Wilkes there actually. [pause] It must
have some unique features. I think... [pause] The expressions were such that you
could hang almost anything on to them, whether they’re simple numbers or complex
numbers or matrices or something like that, yeah. You would... To be honest I’ve
really forgotten, but it was... I know that when... That was the time personal
computers were first... No, it’s the time time-sharing was coming in in a big way.
Time-sharing was coming in in a big way. And they wanted, they wanted a tool for it,
and, after I left, some chap got hold of this, I think he’d been at a conference and
wanted to, to use my language, but, there were darker forces at work, I don’t know,
other people had other ideas. This was just one voice. Yeah.

[56:30]
Sorry, darker forces at work?

Well, competitive, you know, they had... [pause] In the average office there’s
competition to be the chief salesman and things like that. There was competition at
work. I remember one chap who said to me... He, he worked in commerce himself,
he had worked for somebody... He said, he said, ‘Tony,’ he said, ‘the best place to be
in any organisation is two-thirds of the way up.’ He said, ‘Any higher, the nearer the
top, the nearer the door.’ Well he says, two-thirds of the way up, if you play your
cards, and are content to be, not too ambitious, you can spend your life there, two-
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thirds of the way up. [laughs] I’ve never actually consciously followed it. I don’t
know where... that would have been in a university. Post of senior lecturer I suppose,
I don’t know.

[57:51]
Mm. How did you find working in industry research compared to university
research?

[pause] I do remember another, one of the things... When I... Because, I was offered
a job, you know, to stay on, and... Of course the salary I was getting at IBM was
fantastic compared with my English university salary, and I came back, you know,
with quite a lot of money, in English terms. But, I told this chap, he said, ‘I suppose...
have they offered you, have they offered to take you on?’ I said, ‘Yes they have.’ I
said, ‘It’s not...’ Well, I knew, I knew then that, to get a work permit, all that business
of belonging to the Communist Party would have to go through again. Because I’d
got what they called an H1 visa, it’s a special visa for people who can’t qualify for
ordinary visas, but, companies which need them for special purposes you see. But, I
knew I’d have to get a proper long-term visa in America as soon as I... And I really
didn’t want to go through that hassle again. And I remember... And I also bore in
mind the words of one of the Americans there who had, he was somewhat older than
me, not much older, but, he seemed more worldly-wise. He’d not only worked in
IBM, he’d worked in universities, he’d worked in Columbia University I think, and
MIT, and he was, he said, he said, ‘Tony,’ he said, ‘think twice before taking a job
here,’ he said. ‘In universities,’ he said, ‘you can grow old gracefully.’ He said,
‘That’s not so easy in a place like this.’ And it’s probably another way of saying, you
know, ‘Once you’ve passed your prime, you’re nearer the door.’ [pause]
[01:00:19]
Well, when I got back to Manchester, they were still in the throes of getting the Atlas
to work, so I had to get back to taking a very strong interest in, you know, the... Well,
with my colleague Derrick Morris, I had to take a very strong interest in seeing how
the compiler-compiler and the Atlas Autocode were going on Atlas. And I just didn’t
have time, I didn’t just have the time to give too much thought. I don’t find it easy to
do several things at once. Someone said that, women are multitasking. I wouldn’t...
I’m no great shakes at multitasking. And when I got back, what with all the
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mechanics of living, rented the house to someone while I was away, and refitting and
getting down to work back at home, I didn’t give a great deal of thought to this offer I
got from IBM. Well I didn’t actually get an offer until, a former offer, until I was
about, I’d been back about a month. No doubt they had been... Well the boss knew
about the problems of the Communist Party, the boss of the, that section knew about,
and it could be that he was sorting that out. Well I’m grateful for him to if he did, an
offer came. But, it wasn’t such a fantastic... I mean it... I don’t know, I bore in mind
all the things. Oh, it would have been... I could have lived on a much greater scale
than at Manchester, but, then I thought, well we had three kids and did I want the kids
being brought up in America? I don’t know. [pause] No. When I was back six
months I’d forgotten all about America.

Mm. Mm. Did you do any...

[01:02:40]
Well I certainly never thought that the IBM Research building would end up as a
hostel for the homeless, but, I couldn’t quite believe it. But, knowing the structure of
it, because, there was, I don’t know, 1,000 offices I should think, smaller than this
room, probably as wide but maybe from the window to here.

So a sort of, largeish box room and...

Yeah, and... Yeah. A largeish box room, yeah. Oh it probably appealed to them
shoving the homeless in, oh shove ’em in like bees, worker bees or something.
[laughs]

Mm.

Have I been coughing much?

Not at all.

Good.
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Do you want to take a short break?

I’ll have another cup of tea.

[End of Track 7]
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[Track 8]

I met him in Manchester. And, he had a language called APL.

This is Ken, sorry?

Iverson, i-v-e-r-s-o-n. He was a Canadian actually, he worked for, he worked for
IBM. And in fact he was at IBM when I was there. Because this was the time of the
Vietnam War and things and he had... That was one reason why the, was it the
Vietnam...? Yeah, it was the Vietnam... You see, I was at IBM at the time of the
Cuban Missile Crisis when the Russians were shipping missiles to Cuba. So you can
see why I... It was not a place, it was not a good place to be, it’s certainly not a good
place to be if you’re a communist. Well I wasn’t a communist, but I had been briefly,
for about a year, in 1947. And, probably hard to... But, oh there was quite a bit of
unease actually in... That’s the nearest we ever come to a nuclear war. I remember
one or two of the English folks at IBM were wondering whether they should set out
for the Canadian border. Well, I mean you wouldn’t want to be in Manhattan if there
was a missile strike.

[01:43]
Were you worried yourself at the time?

No. No, I certainly never thought of going to Canada. I hadn’t taken it... Somehow,
I couldn’t take it seriously. I think, I thought it was just posturing. I, I never saw
Khrushchev as a, as anything like Hitler. I mean, it was, I thought Khrushchev more
as a figure of fun. [pause] But, they were, they were different times, they certainly...
And I heard Kennedy speak, I was very impressed with Kennedy. I remember him, I
remember a press conference he gave, he was a very impressive speaker, very
impressive.

What was he talking about?

Oh it was on the Cuban Missile Crisis, and, he was being asked, why didn’t we stop,
why didn’t we stop these Russian ships that were going to Cuba? He said, ‘Well,’ he
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said, ‘the simple reason, to stop the, to stop the ships that are of a foreign country, a
sovereign country, and warn them, is one way of starting war.’ [laughs] But it all
ended amicably, the Russians took their missiles back, it all ended quite happily.

Mm. Were your American colleagues worried as well?

Don’t think so. Well except, well, I can’t see them going to Canada anyway. [laughs]
[03:40]
But... Anyway, Ken Iverson had... Ah, he, he was worried for quite a different
reason. He, he had children, and his son was living... [pause] He had been living in
America for so long, I think, although he was Canadian, his sons may well have been
American citizens. And, he, I think he may well have, I think... I don’t know, he may
well have advised, there was talk of his son going back to Canada. Well he might
have been roped in on the draft. They had... People were called up to fight in, like
people in this country were called up to fight in World War II.

Mm.

If the war had gone on any other I would have, well I would have been drafted
somewhere. Anyway, in the end... [pause] Anyway, Ken Iverson had a language
called APL. Now I don’t, I’m not quite sure what that stood for. I think that’s, I think
it was jokingly referred to as Another Programming Language. Maybe that’s why I
called mine ABC, or ABL, I don’t remember. [pause] And I think... Now APL was,
claimed to be a very general purpose language. You could express terribly
complicated things in very... in a, in a very small choice of symbols. There were fans
of APL. I think it has finally faded from the screen, but there were, you could write
amazing, what they call amazing one-liners, that is, you could write a program for it
on one line, it was so compressed. Now APL, my language, APL, or... I think they
actually called it ABC, I think it was actually called ABC, Another Bloody Compiler,
but it wasn’t a compiler, it was a language. [pause] I remember Wilkes did that
conference, and I heard him commenting on it to someone else, saying, ‘Well Tony’s
language,’ he said, ‘it’s, it’s quite a useful step in that direction.’ I don’t know who
he was talking to, but... Well I thought it was quite useful.
[06:31]
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But, I never had time to further its popularity because, after I’d read it at a conference
and taken a holiday, I was thinking about getting back to Britain. And, there was so
much to do back in Manchester, I had no time to pursue that idea. In some ways it
was meant to be a rival to this language APL. Now Ken Iverson’s language was quite
well known. [pause] I think it dealt with... It was a kind of, matrix programming
language. You could do amazing things with it. But it never, I don’t think any of the
commercial... You know, in places where program languages were used, actually
used to do useful jobs, I’m not sure that it was used much there. You know,
academics could do wonderful things, but I’m not sure whether, to what extent it was
used, like, FORTRAN for all its faults, and for all its, jokes made about it, like, when
ALGOL 58 came in and, there were some Americans that took to ALGOL 58
immediately, and referred to the old codgers with their, with sort of, granddad’s
leather-bound volume of FORTRAN in disparaging ways and things like... They
referred to these... But, FORTRAN, and I met the, the, I met the, the founder of
FORTRAN, Backus, John Backus, I had a useful talk with him. I went down to meet
the people, people who actually wrote, responsible for the, for successive versions of
FORTRAN, the people who did all the spade work. John Backus was a sort of, made
an honorary fellow of, of IBM, you know. I don’t mean he was put out to grass, he
was... It did do that to some people, who had given loyal service. IBM was a very
benevolent employer actually.
[wife entering]
Hello love, what is it?

[pause in recording]

[08:55]
Ken Iverson was probably... He had this language, which after all these years I can’t
remember what the features were. I think I was trying to come up with the language
which would have some of the merits of Iverson’s language, that is, it could be used
for... [pause] It was very simple in structure. [pause] I don’t know, I, I should...
I’m not sure even I’ve got a record of it anywhere. But it... He had universal
operators so that... and I think this was actually what my language had, it was an, I
suppose an attempt to get a working version of his. When you wrote something like...
[pause] And maybe that’s why it was called ABC. When you write something like
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‘A operator B’, everything was built up like that. It was simple steps. A and B could
be almost any objects you wanted.

Mm.

Matrices, complex numbers, real numbers. And they all had an interpretation, like, a
times b, if a was a scalar and c was a, an array, then the result would be, a similar
array but with all the numbers, with all the elements multiplied by... If you had, say,
little a times b, and b was a huge array of numbers, then all the elements in that array
will be multiplied by a, you see. You could... The... I think structurally, language is
extremely simple. It may have only had the, the one type of thing in it. Well it
obviously had to have jump and conditional instructions. But I have a feeling... I’m
trying to cast my mind back with, what now. ’62, Jesus! that’s nearly fifty years.
Well, I think everything of the form was, a = b x c. Now a had to be... Well,
whatever form, a = b x c. Now, if b was a matrix, and c was a scalar, then every
element in that matrix would be multiplied by c. If a = b x c, and b and c were arrays,
then they would have to be compatible arrays and form an array product, if they were
complex numbers. Obviously something would be incompatible, you could write
down things which would be... and it would... and, and the compiler would warn you
that, you know, that if you wrote, say, a times b, and then... and called that x, and then
you wrote subsequently d = y x x, and... The point is, the, the ‘A operator B’ concept.
I think that’s why I called the language ABC, because every, every operation was
with the form a = b x c . And that’s why I called it ABC. I was joking about Another
Bloody Compiler. [laughs] It lent itself. a = b x c. And, b and c had to be
compatible objects, well compatible with the operation on it. If, if b and c were
complex numbers, that would be OK, you’d get another complex number. And if a
and, if one was a complex number, one was a real number, you would simply get the
two elements, the real and imaginary parts both multiplied by c you see. And if one,
if b was an array, and c was another array, the dimensions would have to be
compatible, and you’d get the product of the array. And things like that. It was a
very widely... it was, it’s applicable to a wide variety of objects.

Mm.
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Of computable objects. Well there were some simple discriminatory instructions.
You could have conditions, you know, like, if a was greater than b, yeah, all the
conditions took the form ‘A operator B’ and again there would have to be... There
were very simple, conceptually simple instructions, but a potentially unlimited
complexity. I mean you could invent classes of objects to substitute. And, I was
quite enthusiastic about it. In fact, when I think back about it, I’d forgotten all this,
I’m still quite enthusiastic about it, because the beauty of it was its simplicity.

Mm.

Its very simplicity. And, in that sense it was a rival to Iverson’s APL. I’m not sure
what APL stood for. Something programming language. Oh I think it was, stood for
Array Programming Language.

Right.

Or Another Programming Language, I don’t know.
[15:21]
Anyway... But I never got... It was a year, it was a window... It was a sort of, a little
island in my life. I never had an opportunity to develop it and plug it. But one chap
in IBM took it up when... for use as a... Have you ever heard of a language called
BASIC?

Yes.

There was BASIC programming. He saw this as an alternative to BASIC, to be used
when time-sharing. Because one of the first languages used in time-sharing, because
time-sharing itself was a level of complexity in a computer, they wanted to keep the
language for using it simple. And that’s why BASIC came in, that’s why BASIC
came in. And this chap saw it, and I agree with him in hindsight, yeah, but I didn’t
have an opportunity... Yes, it would have been a very acceptable alternative to, to
BASIC.

Mm.
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I don’t know whether there’s any literature. Trouble is, it probably wouldn’t be on
the Internet because, although they’re putting past things on the Internet, I doubt
whether they go back to 1960 to obscure conferences on the west coast. This was, the
conference, where was the conference? Princeton I think.

Mm.

But obscure conferences at Princeton in 1960, I doubt whether they’re on the Internet.
And, unfortunately, I don’t know whether I’ve got my own copy of it. I’ll have to
reinvent, I’ll have to rediscover the language. You can do this you know, if you’ve
forgotten something, you can throw yourself back into it.

Mm. Is this an object...?

And that, I’m glad I remembered, when you asked me... Yes, and I talked to Iverson
about it a lot. So, I benefited from... But it didn’t have any lasting consequences in
my career, because there was so much tied up with other things. I mean, 1965, when
we took our first students, I got very much involved in designing the first year
programming course.

Mm.

[17:40]
I remember we set student exercises, interesting student exercises. And I remember
when I visited a chap in Ireland in... who worked with me on that first year
programming course, a chap whose name I’ve... I’m always forgetting names, but
this chap... He wasn’t Irish, he’d got, he’d gone... He was at Manchester, and, he had
subsequently gone to Cardiff, and Cardiff had a, a terrible financial problem. This
was, oh, sixty... some time in the early Seventies I think. I don’t know. Anyway,
they had to cut down the staff at Cardiff, and, I don’t know, was the middle Seventies
or early Eighties, but they... [pause] Now hold on. [pause]
[19:06]
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Anyway, Cardiff made him an offer of... [pause] They wanted to get rid of a lot of
staff, because they were terrible financial difficulties, like a firm that goes bankrupt,
they, they said to a lot of staff, ‘If we give you £20,000,’ or, I don’t know what the
sum of money was, ‘If we give you £40,000, will you go away and never come back?
Will you walk away and never come back?’ Well he was the sort of bloke, although
he was married, he was a bit irresponsible, he said, ‘Yes,’ and he went out and bought
a Porsche with the money. [laughs] I... It’s just like Fred. Fred was his name, I
don’t know what his surname was. Fred...

Can I adjust your mic again, sorry?

Yeah.

[20:10]
But I worked very closely with this bloke Fred on the first year programming course
in designing exercises the students could do on the, on the personal computers. Did
we have personal computers then? No, they weren’t coming in in ’65. We didn’t get
personal computers till the early Eighties. No, they just had to use the mainframe.
But we made facilities for doing student exercises on the mainframe, which was of
course the Atlas. And... Anyway, in 1990... in 2003, I went to the Irish... He got a
job in, in the university... [pause] There was a collegiate college... The National
University of Ireland, yes, it has colleges all over the place, oh, I don’t know, in
Galway, Dublin, Cork, Limerick, something like that, and, and in Dublin, they’d
taken over... There was a college for training priests, and they say, ‘Right, you’ll
have to train everyone else except priests.’ And they, they built a little college round
it. And in fact the priests were 100 per cent, formed 100 per cent student body five
years before, now only formed about five per cent. And, anyway, Fred found himself
there teaching computing. And I remember, I visited him in 2003. Well he’d... Oh
he’d been there, oh, about twenty years by this time. After he left Cardiff he went
there. I don’t know how long he’d been there. Oh, well, I left, he came to my leaving
party in ’88 at Essex, so he’d been there... And he had his Porsche with him then, I
know, because he gave me a ride. The one and only time I’ve ever been for a ride in a
Porsche. [laughs] And... No, that’s not true, because he still had his Porsche when I
met him in Ireland. We visited him in Ireland in 2003. That is three, ten, and two.
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That’s fifteen years after I knew he’d been there. And, I said to... And, by 2002 he
was very well established, he was, you know, a senior member of the department of
this, was it St Patrick College or something, I don’t know. He... I said to him, ‘Do
you remember those first year exercises we devised in Manchester back in 1967?’ He
said, ‘Yes.’ I said, ‘Do you use them in the first year here?’ He said, ‘You’ve got to
be joking.’ He said, ‘They’d be tough even for the third year.’ [laughter] And that’s
how standards have gone down. He said, ‘You’ve got to be joking Tony. We’d be
lucky if a third year student can do it. And then he’d need help.’ [laughs] But there
was a very high standard that first year intake at Manchester, very high standard.

Mm.

Well, you’ve met one, the chap at Warwick, what’s his name?

Martin Campbell-Kelly?

Yeah. He was in that intake. That was a brilliant intake. [laughs] No wonder...
[pause] Well actually I don’t think... And likewise, in our first year at Essex in 1967
we tried some of the same thing. They were pretty capable of it. They weren’t as
good as the... They were nearly as good as the Manchester intake, but they weren’t
quite up to that standard.

Mm.

But they were very enthusiastic, very enthusiastic.

[24:28]
Mm. And the ideas for the programming course was all descended from the ABC
then, you said?

Oh, no, the particular exercises that we were talking about were things like, produce,
it was a graphics exercise, produce all the possible pentagrams. I’ll show you what I
mean. Have you got a... I don’t have to take this off, I’ll walk... I’ll show you. Have
you got a bit of paper?
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Yeah, but could you describe it for the tape as well, what you’re doing?

Yeah. Sure. Well, take a shape like this with five, three, four, five. That’s one of the
shapes. Another of the shapes, [pause-drawing] is that shape. There’s five. Five
squares.

Mhm.

And another of the shapes, [pause-drawing] is, [pause-drawing] is that one. [pause]
Well you can see, you can move it along, but that’s essentially the same shape if you
flip it round. And the students had to print out... Well, they had the subroutine to
draw a line, to draw a square, and they had to make up these possible shapes. And
another shape would be, [pause-drawing] like that. I don’t know off-hand how many
shapes you can make, it’s very, pretty limited. Essentially distinct shapes.

So distinct shapes with five boxes.

That was the first year. Yeah. That was the first year programming exercise, and,
[laughs] and Fred said, ‘The first year? You’ve got to be joking. It will be...’ It was
called the pentagram exercise. And... Yeah. That’s the sort of things. So that, that
year I spent a lot of my time, you know, working on the first year programming
course. That will be in 1965.

This is after you’ve returned...

Well after I’d, I returned from... Yeah, I was in America from ’60, academic year ’62
to ’63. ’63 to ’64 and ’64 to ’65, roughly speaking I was finishing all my
programming work for Atlas.

Mm.

All my programming work for Atlas. At the end of ’65, I got an invitation to go to
Essex, for a chair at Essex. So, ’65 to ’66, well, we had the second year, I was
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developing the, the second year programming courses in ’65 to ’66. [pause] Hang
on, ’65 to ’66 was the first year programming course. ’66 to ’67 was the second year
programming course. And ’67 I’d moved to Essex.

Mm.

[28:13]
That’s how my time at Manchester went. Well for Essex, it was a bit vague. The
main thing I introduced at Essex was, well, it was mainly administrative work, but,
you know, quite hard, getting the, the... I had complete control of the programming at
Essex, complete, and, and it was recruiting. Recruiting, designing courses, writing
one or two papers, but encouraging research, and particularly I had in mind, I
recruited people who are quite famous in their field now. Well, Sir Michael Brady,
and, a chap called, Pat Hayes who’s now in, a university in Florida, I’ve forgotten its
name offhand. Tallahassee, was it? Is Tallahassee in Florida?

I’m not sure.

Anyway, I’m sure... He’s either in Florida University or he’s at Tallahassee, and I
think he’s at Tallahassee. His, his work on... He’d be quite a different person from
Sir Mike Brady; Sir Mike Brady was a, a talented organiser. He was an alpha male, if
you know what I mean, you know, he had spin-off companies from his research and
all that sort of thing. He’s probably a millionaire. [laughs] [pause] I’m very proud
of the, the people we turned out at Essex, very proud. Anyway, I think it’s probably
time.....

[end of session]

[End of Track 8]
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[Track 9]

.....before you worked at...

Well fire ahead.

[pause in recording]
OK, this is an interview with Tony Brooker, June the 10th 2010.

Tony, I’d like to start today by asking you some questions about your time working at
Manchester, what it was like working there. If we could start at the start. So, what
were you first recruited to actually do?

[pause] Oh well I was recruited from Cambridge. I had left... I believe I might have
explained that I was an assistant lecturer in the maths department at Imperial College.
I was teaching mathematics to engineering students, and that was really my last
contact with undergraduates for many a long year. I had some brief contact with
individual students, one or two individual students at Cambridge, in a supervisory
capacity, but, that wasn’t really, you know, standing up and teaching sort of thing.
And, essentially, it was entirely sort of, development, you know, sort of, research.
We were developing computers and computer programming at Cambridge. And, and
Cambridge had been quite successful in organising... Although they only had a
machine with very limited capacity, Wilkes and his team had been, and particularly
two of them, Stanley Gill and David Wheeler, had been particularly good at
organising what was then called a subroutine library, and, and some orders by which
people could write their instructions in, in a user-friendly way, at least more, much
more user-friendly than the way that got developed by Turing for, for the Manchester
computer, which was the first commercially developed computer. The Manchester
Baby computer developed by Freddie Williams, Tom Kilburn and his team, and got
working in, I think it was June, June 1948, was really the first, the world’s first
computer with a, a stored program. Well that was very very primitive, probably the
very first, first instructions that were ever executed, well even, indeed even the first
program, which might have only had a dozen instructions, the instruction, but
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probably, probably, can’t swear to this but wouldn’t surprise me to learn that they
were probably put in by setting switches on the back of... And you, you probably put
in one, a set of keys which would select 5-bit bytes, byte these days means eight bits;
in those days it was effectively five bits. They were probably put in by setting the
binary digits as, the switch up and down meant nought or one, probably put in very
crudely. Turing developed a primitive input routine. Actually I’m sure I’ve been
over this, you know, when explaining the autocode, and... But, he developed a, a
routine for putting in instructions of, as keyboard characters on a, not a Flexowriter.
Well a Flexowriter subsequently became... but on a teletype machine. The code, the
keys on a, on the... even today, and this is a keyboard of a, a laptop, I remember the,
the characters on the keyboards ran something like, /ea... /e... /ei... /e... [pause] /e@a
or something like that, :siu. I can’t remember the details. But, it, it was pretty, really
gibberish.
[05:14]
And, and so whatever, you know, the, the machine code, the noughts and ones, it was
probably forty bits long, or twenty bits long, yeah, twenty bits long, was made up of
four, four 5-bit characters, and so you put in four characters of the keyboard, like,
well... [pause] Like, @ikm or something like... or semicolon, is... [pause] I don’t
know how they were actually... No, I think they were, they were, it was literally very
wedded to the, the basic equipment, the teletype.
[06:15]
And Turing, he developed a system of being able to put in programs which was
extremely neat and very clever, and utilised the, the limitations of the machine very
neatly, but, the end result was that, it was really quite meaningless to the... Unless
you knew what Turing had, the problems Turing had set out to solve in this, it was
pretty meaningless and very unfriendly.
[06:51]
And I think, since I had visited Manchester once or twice on rock climbing trips from,
with rock climbing friends to North Wales, I virtually had to go through Manchester
to get to North Wales, and., Wilkes, I remember Wilkes telling me, ‘Oh while you’re
up there, why don’t you drop in and spy for me and tell me what’s going on at
Manchester, in their Computing Machine Laboratory,’ which, as it was called. So I
did, and I got talking to, I got talking to Kilburn and Turing and everything like that,
and, obviously something of what I... Obviously I had to tell them what Wilkes was
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up to in return, [laughs] otherwise they weren’t going to give me any information.
And, so I got to know them, and, I think, someone must have mentioned, ‘Well if you
ever do decide to move up this way, to be nearer the Lake District and North Wales,
I’m sure we can find a job for you here.’ And, and I, I’m not quite sure who made the
first move, but one way or another, by, in ’49... The years I was at Cambridge were
’49 to ’50, and then ’50 to 51. It was in that last year I got the offer from Manchester,
from Manchester, yeah.
[08:31]
Anyway, they wanted me to in effect take over the day-to-day, to arrange for users, to
make it easy, easier anyway, for ordinary users, engineers, physicists, and whoever
else might be interested, even chemists and, maybe even mathematicians, I don’t
think the mathematical, the mathematics department themselves showed a great deal
of interest, even though Turing himself of course was a very bright mathematician,
but I don’t think the average mathematical lecturer or student in the maths department
in Manchester in those days, we’re talking about 1951 onwards, showed a great deal
of interest in using the computer.
[09:35]
So that was what I was recruited for, to build some system that would make it easy for
the ordinary users to use. And... Well that is what I did, but, I first of all tried to
improve on Turing’s thing. I flatter myself I did improve it, but really, it wasn’t... it
wasn’t an order of magnitude, I can’t say it was an order of magnitude better.
[10:07]
And eventually I turned my... I realised the real problem was that... I remember, I’m
sure I remember explaining all this, was, how I came to build autocode, because, the
Manchester machine was fast, and, it had a lot... it had one great advantage over the
Cambridge machine, it had a, a big magnetic drum memory, so, potentially it had a
very large storage, and the larger the storage, the more you can spread yourself and it
makes it easier to use. But at the same time, and at the same time, both machines of
course didn’t have floating-point arithmetic. You had to arrange to scale the numbers
otherwise the numbers either would quickly grow too big... Roughly speaking, if
numbers were... could either get too small or too big, and, really what you wanted
was, you didn’t want to think about the problems of scaling, you just really wanted to
say, well the number sort of, 0.3456 by ten cubed or something. So, you really
wanted to store the 3. Well, actually, it’s power of two of course times, two to the
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fifth or something like that. So you wanted to store the 5, and, the number, the
normalised number, it’s something called the mantissa... Anyway, it’s a number
between minus one and plus one you see. Or, put it crudely, between... So that the
first significant... you wanted to store, as a sequence of significant digits you see.
You didn’t want to have numbers like 0.000000000 and 1, you know, where you get
three and then run out of space for the rest of the things. You really wanted to store
the magnitude, a standardised magnitude that would be between... Mm... [pause]
And, and the power of two.
[12:33]
Now, to actually work with numbers like that was time-consuming, because they
weren’t built in to the arithmetic. Yet you had to write a, a program which would in...
You had to write the numbers, in fact really two numbers, a power of two and a
standardised sequence of binary digits, so that, the leading... it would always start off
with a leading digit. [pause] And so, each number was represented by, oh, a number
between half and one or something, and... And... Well you had to play with both
these numbers, and, and if you’re adding numbers with different exponents, different
powers of two, you had to go through the process of mentally shifting one relative to
the other, and then add them together, and then, standardise the result. And all that
was quite time-consuming. Well, I’m sure I’ve mentioned this before, eventually, in
the Mark 1 Autocode, it, it took advantage of the fact that... It took time. Accessing
the numbers on the drum was slow, because, roughly speaking you had to wait for the
drum to rotate. I don’t know what the speed of the drum was, 3,000 rpm, something
like that. So, off-hand, without referring to it, I don’t know how long it took to access
a number, but, however long it took, was matched roughly by the time... It was
matched by the, the time taken to compute with a number. So the, the processing time
roughly speaking matched the access time, and, and both were slow, but at least you
could come up with a system that was very simple to use. And that was the origin of
the Mark 1 Autocode, which had all its instructions, very very simple, on two sides of
a sheet of paper, and I’m sure last time I gave you copies of that paper. I’m sure I did.
I’m sure I did.

I don’t think so.

Yeah. I can get ’em again.
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Oh, well, can we talk about this later maybe.

Yeah.

We’ll talk about all the archives.

But... I’m sure I did. Anyway...

[15:37]
What did users think about autocode when you first introduced it?

[laughs] Mainly I was pleased... Well, I was, I regretted I hadn’t, that it had taken so
long.

How long did it take?

Mm, three or four years. I got the first... Yeah. Well, don’t forget, in the first... We
were short of staff. The first, the first two or three years, I had to sort of, I was tied up
with the day-to-day sort of organisation of the computing service I suppose.

Could you talk a bit more about this day-to-day organisation? What would a typical
working day involve at this time?

[pause] It would be difficult to... It’s difficult to recall now. [pause] Well, I think
that... [pause] I think it was explained to... [pause] Lecturers would come from
other departments to talk to me about their problems. I would, I would first assess the
problem and see whether... Well, the first... You have to be convinced that you know
how to do it even if you had paper and pencil and worked, you know, numbers,
multiplied very instantaneously numbers in your head. So you, you have to know
how to do it, whatever computer you’re using, or whether you’re using paper and, and
hand calculators, Brunsvigas, that sort of thing, multivas[ph] or whatever the
machines were called. So you had to know how to do it. So part of it was explaining
what you might call doing applied mathematics numerically. I mean.... They, they
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would know, they’d often come along with a differential equation, and, part of my job
was also as a bit of a numerical analysis. I had to explain how you would solve
differential equations step by step. So it was... So, so, I was, you know, having to
explain numerical mathematics, refer them to books, or articles, and then would come
the task of, you know, converting all that into programming, and usually the lecturer,
you know, he had a, a student. Well, a lecturer would, would sometimes know how to
do it, he’d just come along and introduce his student, and I would explain the
elements of programming and showing Turing’s handbooks when... When I first
arrived there was nothing else. And I would usually go through some examples with
them. In fact probably producing some examples was the best way to get them
started. To take some very simple examples, problems like, how to find, how to find
a square root of something.
[19:09]
I’m not sure now whether the machine had automatic division, or whether it was done
via a routine. A lot of the work was, a lot of the jobs of numerical analysis were done
by... Well, there were routine... They were called algorithms later on, but, there was
a routine for doing things, and, if you wrote a sequence of instructions and package
them up so that by transferring control to the first one, it would go through this
routine of instructions which involved loops and loops within loops and finally come
out at the end. Well all that was, would be pre-packaged you see, and sold, and stored
on the magnetic drum at the backing store of the memory, and when you wanted to do
that task, whether it was to solve a differential equation, find a square root, or, or to
integrate, or to integrate some expression within specified limits, with differential
equations, there’s always initial conditions, and... So what I was explaining to the
students was a combination of numerical analysis, and, you know, standard programs
or routines of instructions for doing that task so they didn’t have to write it
themselves. And then, as it got nearer, things like that, I had to explain how to call
these in, how to invoke these subroutines, and... Yeah, it would end up with me
sometimes, you know, doing a part of the job myself and then sending away the
student, you know, to, to do the rest. That was what the early days were like.

Mm.

[21:19]
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I used to give some lectures on, I ended up giving some lectures on numerical
analysis. I’m not sure how well they were received, but... Even numerical analysis in
those days was a, hadn’t been very... It was done, I mean, practical mathematicians,
applied mathematicians during the war had had great experience in these things,
inverting matrices, finding the latent, the eigen, the latent, the eigenvalues and
eigenvectors and matrices, is quite common engineering problems all connected with
vibration and things like that.

Mm.

[22:08]
So it was very much the problem of programming... [pause] solving, putting applied
mathematics... [pause] You know, finding, finding the, computing the results of
equations resulting from the applied mathematics.
[22:57]
So, that was what I was doing to start with. Eventually, well I think probably within a
month or two, I started seeing if Turing’s basic symbol could be made a little bit more
user-friendly and I did come up with a version. But, it really wasn’t the answer, it
really wasn’t the answer. Really, they wanted a, a sea-change in how they used...
Because, the programming systems at that time you see, there was a one-to-one
relation between what you wrote down, the instruction, and what was in the memory
as a, what looked like just a pattern of binary, of noughts and ones you see. There
was this one-to-one correspondence. Now, of course...

Could I, could I ask one little favour?

Yeah, sure.

Could we turn the TV down just a little bit if possible? If it’s not too much trouble.

Yeah.

I’m just worried about the sound.....
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[End of Track 9]
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[Track 10]

So how did you actually come up with the idea for autocode in the first place?

Well, I think everyone, both at Cambridge and... Because, David Wheeler and I had
been, you know, working with these ideas of interpretive routines to do floating-point
arithmetic and, and, a language for working with matrices and things like that. It was
a universal problem. It was a question of, really what, what was acceptable and what
could be done with a very limited amount of space available in the memories at the
time. The early computers were hamstrung by the amount of memory space you had,
so that, whereas, I think people realised that if you had complex systems which would
interpret easy to understand and, easy to understand instructions, which did, well
high-powered instructions which would do complicated tasks, then you had to have a
lot of complex routines behind the scenes to interpret these instructions.
[01:44]
I mean, an example of this is, an example would be sort of, if a equals b times c, if
you could write a equals b times c, even that wasn’t possible on... until you had the
kind of simple autocode that I was working on, where b and c were numbers and, and
the answer, the product was put in some storage location, and b and c were fetched
from some other storage locations, and the whole business of laying out the, the store,
where you’re going to store all the numbers. But, writing a equals b times c where b
and c were simple scalar numbers, that wasn’t so much too difficult, but, if you
wanted high-powered instructions like, a equals b times c, and b and c were two
matrices, you want to multiply two matrices together, the product of two matrices, or
to invert a matrix, those were very very complex operations. And you had to have a
lot of routines, procedures, algorithms, procedures, written behind the scenes you see,
and stored away on memory somewhere. Well it was all very expensive in memory,
and the early machines hadn’t got the memory. Well, the, the machine, the
Manchester machine had, but it was on drum, and it was very slow to get at. And, I
was fortunate in being able to produce in that first month a balance between what,
what you could write down and, and the time taken to compute things. [pause] I
mean the commands were of the form, I’ve got down here, z equals x theta y. Well, a
theta stands for any one of the symbols plus, minus, multiply or divide, and x and y
are sort of scalar numbers. And then z equals f, f m, a function of x, and the integer m
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refers to a function table, so you had to select a number of functions like sine and cos,
square root, and tangent, and all those sorts of things. Or, the nth power.
[04:46]
And, so, your question was, how do... Well everyone was striving to come up with a
system which would be acceptable, acceptable in the time it took to actually, for the
machine to actually process the program, and, and how easy it would be to write the
program. And that’s why autocode was, in the middle Fifties was the success it was.
It was used... And, yeah, it was extended to the Mercury. I’m sure, I made these
points in our earlier conversation.

We talked, we talked last time about how you actually translated it to the Mercury
and the differences between the Mark 1 Autocode and the Mercury Autocode. I was
just wondering about some of the little less technical historical aspects, rather than so
much the technical details which we...

[06:12]
Yeah. Well, as I said, essentially it was, [pause] making the best use of... The, the
real problem was, the enormous attention to detail if you use machine language
programming, it was a real pain. And, mathematicians and engineers were used to a
whole different, used to a whole different sort of, notation, script. I mean, I mean
mathematicians were used to...

How would you describe that?

...expressions.

Mm.

Formulas. Formulas, engineering formulas. They wanted ways of putting
engineering formulas, which amount to simply the expressions of applied
mathematics. By applied mathematics I mean the mathematics of elasticity, bridge
builders and designers like that. They wanted to put engineering formulas into,
translate them into machine language, and that’s essentially what the Mark, the Mark
1 Autocode offered.
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So an easier way...

There were a lot of standard problems for which, like, I’ve mentioned finding the, the
eigenvalues and vectors and matrices. This comes up in aircraft and, vibrations of
wings in aircraft and things like that. Well that was the kind of standard problem, and
you could offer procedures to do that.

Mhm.

After you’d shown them how to feed in the matrix, you could then kind of invoke a
procedure by, well, just, a couple of, by a notation like MM which stood for matrix
multiply, a function which would have two, two variables, namely the, the locations
of the matrices involved. In fact, letters for them, but which would be translated into
where you would find these matrices in the store. And you had to have procedures for
reading in matrices. Very often you would generate the matrices anyway as a result
of simpler operations. [pause] Yeah. Yeah, I’m sure we went through that in our
earlier...

Mm, yeah, we went through bits, technical details, yeah.

Yeah.

[09:10]
I was wondering, what sort of users did you have when you were running the
computer service?

Well... The users?

Mm.

Well, they... They did tend to come from... [pause] The earliest users were
physicists and engineers.
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Mm.

Later on, had people from the social scientists, people from the education department
who wanted to do, well, whatever sociologists do. [pause] Yeah, analysis of data,
correlations between, you know, this set of figures and that, correlations between
different populations of...

Mm. Are there any users you remember in particular?

[pause] Not as... When I went to Essex the analysis of data by, was a very
important... Because they’re always doing, these political scientists were doing
surveys of this and that and the other, and, they brought them to the survey archive to
be analysed.

[10:43]
Mm. [pause] What were users’ reactions when you brought out autocode? Sort of
talked about how when Turing had come up with the manual that...

Well it was very popular. It was very popular. I mean, to the, to the average user
who just wanted an answer, he wasn’t interested in programming itself as a, as a
game, as a... You know, that was left to the, the programmers, the software engineers.
They just wanted an answer to a problem. And, well they were very pleased, they
were very pleased. And... Yeah, it was taken up by, the system spread at ICI used it.

Mm.

I remember being asked to go along... Because one of our own engine... one of the
engineers in the team at Manchester was recruited by ICI to... Because he, he was an
engineer who was not only interested in the engineering, he was interested in
programming as well, and when he went to ICI to organise a programming... They...
Yes, companies did send, as well as the universities’ own, we had users not only from
the universities’... Because there were so few computers in the country at the
moment, I mean, in the early Fifties there was only the Cambridge machine, the
machine at the National Physical Laboratory, and the Manchester machine. And users
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used to come from other universities, well from all over the country really. Other, in
the late Fifties other universities began to acquire machines like the Pegasus, I
remember Leeds, I remember going over to Leeds to... That, that, the autocode was
quick, fairly copied, copied for the, the Pegasus computer by some... Well, it was
copied by some engineers, programmers at Manchester. But other universities
quickly, Newcastle, Leeds, Liverpool, and eventually, Scottish universities and... I
don’t know, what other universities had Pegasus? I can’t really remember, it’s all
such a long time ago. When the Atlas of course came long, these other universities,
like... Oh, yeah, I remember we had users from Nottingham coming along,
Nottingham as well as Leeds came along and used autocode and things like that, yeah.
They, they were engineers, very much so. Political scientists and other folk,
educationalists, whoever were wanting to, you know, compare data.

[14:27]
Mm.

They compared, you know, sort of, had attitudes changed as a result of various events
in political history, you know, the changing views of voters and all sorts of things like
that.

Mm. Mm.

It was all encoded by the political scientists. So, there were heaps of data and... I
mean so much so that at Essex, one of the things I thought was, well I wouldn’t say it
was a, caused me to move to Essex, but, it was interesting, there were some
progressive political scientists there had set up something called the, the Survey
Archive. Yeah, politicians, political scientists are always doing surveys, and which is
masses of results of questionnaires which hundreds, thousands of people fill in, and
they wanted to, you know, see... They wanted to put all the results of these surveys
into a table of numbers you could publish.

Mm.

People’s attitudes to this, that and the other. [pause] Yeah.

Tony Brooker Page 165
C1379/09 Track 10

[16:01]
Mhm. [pause] Who else actually worked with you in the computing service centre?

What, at Manchester?

Yeah.

[pause] Well that’s really going back quite a long way. [pause] That’s really...
[pause] Well, I, I remember one of the... a famous... There was crystallographers. I
remember, someone who cracked the, who cracked the... he brought crystallographic
data that, you know, when you take X-ray photographs of crystals, you get masses of
data and they’ve all got to be analysed and, and turned into chemical, chemical bonds,
structures, the crystalline structure. I suppose one... There was a chap who, whose
name I’ve forgotten now, but, I think he cracked the, the structure of one of the
vitamins, vitamin B12? I don’t know, one of those sorts of things. They worked up
in Glasgow. And, I mean at that time it was considered quite important to know this
thing. It wasn’t like the, it’s not as famous as the double helix of course, but, we had
one or two... We certainly had crystallographers from, from Leeds and from Glasgow
University working on the, the Mercury computer, that was the second of Tom
Kilburn’s computers. Yes, we had... Other famous... [pause] Well there were so
many users, we didn’t sort of take ourselves... But, yes, I certainly remember the
crystallographers.

Mm.

Because they, they were creating history I suppose, yeah, in their fields. [pause] I’ve
no doubt after you’ve gone I’ll probably start to remember some of the more notable
things. Yeah.

Mind if I adjust your mic a second? Just...

Yeah.
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[pause – adjusting mic]

[18:56]
Once you’d sort of instructed the users and introduced them to the computer, did you
have to do much else then, or did they just get on with it?

No, they got on with it. Yeah. Occasionally they would come along for advice if they
had some tweaking problem, but... I mean they were fairly bright people themselves,
you’ve got to remember, yeah.

Mm. What other staff were there in the computer service?

[pause] The only staff to help me in the task of initiating users were, there was a,
there was a lady who had been recruited by Turing. She wasn’t really... She, she was
working alone, she didn’t... He recruited her from the Coal Board. But she... She
hadn’t had the benefit of working in a sort of, switched-on place like... She was
totally isolated and Turing wasn’t much help. If she worked in... if she’d been
allowed to cut her teeth in, say, the, the National Physical Laboratory or, or
Cambridge as I had, but, she really was... And Turing sort of regarded her as a kind
of, private help. So, she wasn’t a great deal of use to me. But, Professor Williams did
recruit two guys for me who were quite, quite bright. One was a, a... One was a, a
chap from the maths department who was working on mathematical physics. What
particular branch of mathematics, I can’t really recall now. He eventually left us and
went to work for Aldermaston, you know, the atomic bomb place I think. Or if not
Aldermaston, some other, some other branch of the ordnance department. And, the,
the other lad, I remember his... I’ve forgotten that chap’s name, but I do remember a
chap called, Roger Livesy was it? He was a civil engineer. He was, he worked on
designs for bridges and, cantilever structures and things like that. He, he was a great
help of course when it came to dealing with the engineering departments. Had he
come from... yes, well he himself had come from engineering, the civil engineering
department.
[21:56]
A great help for me when, later on when we got up to Atlas times was a chap who,
who was, again a civil engineer. He, he eventually got his Ph... he used... he
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eventually got his PhD in some, some civil engineering task. I’ve really forgotten
what it was. But he, he learnt enough computing, and he got interested in... In the
end, he was one of these people who got, and many were, who got more interested in
computing than in the problems they were solving on it. That was one way people
were sucked into the profession.

Mm. Can I... Just your glasses are rubbing on the mic.

Sorry, sorry.

Sorry.

[22:45]
Yeah. That was one way people... Yeah, there were users who were primarily
interested in solving their problems, and to them the computer was a tool, but there
were others, and I remember David Howarth from Imperial College came up, it was in
the Turing days, and, oh he was working on... He was a very bright lad actually, he...
I think he got his PhD within a couple of years of graduating. But he was working on
some, mathematical physics. He worked for a chap called Jones, Professor Jones in,
in the maths department at Imperial College. Not R V Jones, he was an altogether
different person, a wartime figure. But in the end he got more interested in the use of
computers as it were, operating systems, particularly in his case, than he was actually
in, you know, solving the problems of applied mathematics. And people were
recruited in that way. Some of the, you know, the really good people were sort of,
seduced away from their problems into computing.

[24:21]
Mm. When you started, you were Turing’s assistant, or...?

No, I had very little... I used to go to Turing for advice on... I had very little to do
with Turing on a day-to-day basis. He just, in effect I really took over from him what
he considered as a fairly down-to-earth job. But, sometimes someone would come
along with a mathematical, as I said, people would come with mathematical problems.
Well, first of all, you’ve got to know how to solve the problem, even if, even if you
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don’t have a computer, you’ve got to know how to solve it, with old-fashioned desk
calculating machines, Brunsvigas and that; if you don’t know how to solve it, you’re
in a real problem. But sometimes, someone would come up with a problem, and if I
couldn’t do it, I would go to Turing and ask him how. And he would usually,
sometimes spend an hour explaining it. I would take the student along with me, I
would take the person along with me so they could... Because Turing, I mean... Well,
if two people are listening to Turing, the chances are that, you would get more out of
him as it were, and there’s less likelihood that I’ll forget. One of us will remember,
one or, one or other of us will remember everything he said. I remember, a chap from
the British, British Instrument Research Association, very old-fashioned, you know,
and he, he was wanting to trace rays, trace rays through lenses, and, by adjusting, by
adjusting the positions of the, the positions of the lenses, and the curvatures of the
lenses, and, they could optimise a lens system for doing some particular job you see.
And, he came along, and, it was a question of, you know, what were the best ray
tracing formulas? Well, Turing had no problem with this. He kind of, reinvented
optics. And I remember by about, started at ten... [mic noises]

Can I just again move that over just a little bit. It’s just rubbing on your glasses.

Yeah, sure. Oh OK, I’ll...

[27:09]
And this chap, I introduced him to Turing and said, ‘Look, the problem is, he doesn’t
know how to get from this to...’ And Turing wanted to work the optics all out from
the beginning, sort of almost starting with gas or something. And, he spent the whole
morning probably recreating, optical theory from scratch. He was that kind of bloke.
I mean he really was brilliant. Anyway, this chap came and stayed and worked.
Yeah, he was a typical outside user. He came... He was working for, I think it was
the British Scientific Instruments or British Instrument Research Association, or, or...
Was it specifically optical...? [pause] Yes it may have been specifically optical
instruments. Anyway, he came, and, and they financed him to come, and he worked
in my office, he had a chair, table and chair in my office, and he... He came up for a
week, but eventually he stayed for two or three years. And eventually he thought,
‘Well, I’m only getting peanuts, the optical people are paying me; if I go and work for
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somewhere like the Atomic Energy Authority, I can really improve my standing.’ So
eventually, he forgot about optics in the end, and went to, as head of computing at, oh
I don’t know, some place in Lancashire, you know, one of the atomic energy places.

Mm.

[29:12]
And that was another bloke who was seduced out of... Yeah. But there were people
who stuck with optics, I mean designing new telescopes, new microscopes and things
like that.

Mm.

We had... Yes, I can certainly remember another student who came along and, well
he was a, he was, he was a postdoctoral fellow, a postdoctoral man by that time, he,
they, his boss had got a grant for coming up with a design for something called the
Newton Telescope. Pales into insignificance compared with the telescopes these
days, but, in the middle Fifties I suppose it was... Yes, people came to us from... No,
as I said, not only from other, other departments. Well initially the students came
from the, the physics and engineering departments of Manchester University, but as
word spread, people came from Leeds, Nottingham, other universities, and from
companies. Metro-Vick for instance, eventually they, Metropolitan-Vickers in
Manchester, they came out with their own computers in the end, they went into the
computer field. They didn’t last, it was a dead-end from them, but...

Mm.

But they had people working on their own projects, and people from Elliott Brothers
and all sorts of things. Elliott Brothers were another people who had developed their
own computer.

Mm.
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But before they did that, they probably had people going to, well they would usually
go to whichever’s nearest, Cambridge or Manchester, but Manchester had got quite a
reputation. And, I think, ICI were particularly popular too. Eventually I... the chap
at... yeah, I got taken on as a consultant, you know, to spread the word of autocode
and all that, yeah. But that’s enough. I was thinking, when you came down, you
might have been, wanted to quiz me about moving to Essex.

Yeah I thought I’d move on to that as sort of, the next stage. I just have one or two
other questions about...

Yeah, OK, go ahead, yeah.

Just... Sorry to keep bringing you back to this.

Yeah, sure. Yeah.

But it’s a, oh it’s a fascinating period to be there. I thought I’d make sure I’ve
pumped you for all the information I could. [laughs] Can we talk a little bit about
your colleagues there? You mentioned that you did...

[31:52]
Oh, I should mention, you were talking about notable people. I don’t... Their work
wasn’t known, simply, on the contrary, it was highly, highly, highly secret. But, there
were some people from the Atomic Weapons Research Association. We had... I
remember a chap who worked for AV Roe, you know, they were the company who
produced the, one of the V bombers, the Delta.

Victor. Sorry, the Vulcan.

The Vulcan, yeah. They, they were in Manchester. I don’t know, Manchester’s a big
place. Well as you know. And I remember they had a lad who was working on the...
He was from a local company, and, he worked with me from time to time, and they
eventually got their own... I don’t know whether they ever did get a Mark 1
computer.
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Mm.

[32:46]
Anyway, yeah, there was these, there were two people from, they were originally
from Fort Halstead. Fort Halstead is somewhere in, Sussex is it? It was... It was to
do with, well, armaments research, explosives and all that sort of thing. They
eventually split and the people that deal with... And that’s where Penney, the father
of the English atomic bomb and eventually the nuclear bomb, that’s where he worked,
because I remember being interviewed there, being interviewed for a job there myself.
He... They, they shed the atomic, the atomic bomb part of Halstead’s work. I’ve
forgotten what their... They were the Royal Armaments Research or something like
that. That disappeared to Aldermaston, which was somewhere west of, west of
Reading.

Mm.

Anyway, they had two chaps working. They were sent up by Fort Halstead... They
split up in the end, one went to work for, Farnborough? and the other actually went to,
to Aldermaston, and he was very... He wouldn’t talk... you wouldn’t dare ask him a
question about his work. He, he would spread his stuff, and I remember, casually, I
mean he was quite a nice chap, and he’d come into the, went to, occasionally he’d sit
on the desk of the... I mean it was, the desk of the Mark 1 was, oh, quite big, I mean...

[34:51]
Can you describe this, this room for me that it’s in, and the computer room?

Well imagine a desk that’s a bit longer than that and about...

So about eight feet long.

Well twice as deep. Yeah. And the machine in the middle. So it had big wings.
And, people sort of spread their stuff all over the desk. And I went down there to find
out something, I don’t know why I went into the computer room, but I saw this chap
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Glennie, and I casually sat on the desk by the side. And, he, he immediately closed
up, and he’d open folders. Well it was all very top, top, very hush-hush, yeah. It was
all done in a fairly civilised way, but I think he made it, he made his point that, you
know, he... There was no question of discussing what he was doing. Because they, as
soon as possible they’d got their own Ferranti version of, of the... It was called the
Mark 1 Star. There were only, I think there were only two Mark 1s made; after that
they were all the Mark 1 Star, which were made in a way with, to give them a more
friendly... Well it was to overcome the... They tried to overcome the structure that
had so bedevilled Turing in coming up with a sort of, easy programming language.
They still had the one-to-one correspondence for efficiency. They were very
concerned with efficiency, were... And so, they didn’t have, they wouldn’t have had
much use for the Mark 1 Star, for, for... they wouldn’t have had...

For autocode.

They wouldn’t have had them for use for the autocode. Well they may have done,
but, who can tell?

Mm.

Because... But, in the early days they were concerned with efficiency, because I
suppose they had to simulate explosions or something, I don’t know. And, so, they
were concerned with, you know, basic programming in the sense that it was a one-toone correspondence between the instructions they wrote and what was a pattern of
noughts and ones in a basic, a basic machine instruction.
[37:07]
Later on they may well have adopted schemes like that, because they probably had a
lot of ancillary work where they didn’t need the very high speed.

Mm.

Yeah, so there was... We had... I’m telling you, so... [pause] Yeah, we had people
from outside, plenty of outside organisations, government organisations, other
universities, yeah I’ve mentioned the engineers from Leeds and Nottingham, aircraft
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people, from AV Roe’s, crystallographers from Leeds University, Glasgow. Those
are folk I do recall now.

[37:51]
Mm. How did you feel about the fact that they were doing nuclear weapons
calculations on your computer? You’ve talked about, you know, your feelings about
the atomic bombings at the end of the Second World War; I was just wondering...

Frankly, by that time I hadn’t given it a thought. Oh, well... Oh no, I certainly didn’t
think... It... I was... I’ve always been deeply patriotic and I thought, well if the
Americans have got one of these weapons, then we ought to get one too. [laughs]
[pause] I always, I’ve always thought we should be up with the latest technology.
Yes, I’ve always thought we should be up with the latest technology.

Mm.

[pause] Well it’s impossible to stop really. [pause] That is why I’m thinking, you
can’t, it’s, this nuclear, these nuclear proliferation things, and trying to stop Iran
getting weapons. Fundamental, sanctions, you know, I don’t know that sanctions do
any good. I remember sanctions against South Africa, Rhodesia, to bring down Smith
so that... If you impose sanctions, it creates... Well, necessity is the mother of
invention. So if you create difficulties for a country by imposing sanctions, they’re
going to get round it. Necessity is the mother of invention. They’re going to get
round it in some way or another. So sanctions have a very limited...

Mm.

I think, probably, I mean to put it crudely, the, the Cold War never broke into a hot
war because of the, you know, mutually assured, mutual destruction, sort of thing.

Mm. You talked there talked about sanctions, and necessity being...
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I’m told that people who actually, were actually in charge of weapons, were very
carefully mentally assessed so that you wouldn’t get any nutters. You know, like this
chap up in West Cumbria, going round shooting people, whatever.

Mm.

They were very, they were very, very carefully vetted. Anyone within...

Mm. So, what about being patriotic with new technology then?

Yeah.

Was this something that came into your career anywhere else, do you think?

Pardon?

You’re talking about feeling patriotic about, about Britain...

Yeah.

...you know, needing an atom bomb if the Americans have it.

Well, well, I still am I suppose really, I mean you know, it’s, tribalism, tribalism isn’t
it, I mean...

[40:47]
I was interested in what you said about necessity being the mother of invention, and if
you’ve got constraints on you, you will find a way round.

Round it, yeah, they will. That’s what...

Do you think there’s a parallel with computer programming, the...?
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Well exactly, yeah, certainly, certainly, that’s a good analogy. There were... Exactly,
the, the constraints in the early days of computing was storage space. They eventually
got round that. There’s unlimited amounts of storage space now, and speed. I mean,
with the amount of things I have to do, speed isn’t a problem. Well actually, the
laptop is, is a bit of a drag. Well it may be that my memory’s choked and I haven’t...
But no, I think I’ve got a fairly clean memory. Maybe it’s the wireless connection. I
don’t know. But... Yeah, necessity is the mother of invention, and it’s speed and
storage space, and, the whole history of development of computers has been to solve
those problems, yeah.

[41:50]
Mm. You talked about your work in developing autocode for the Mercury and the
Atlas.

Yeah.

And I’m just sort of thinking, how closely do you work with the engineers who were
developing these computers in the process? Do you design the computer language to
fit the computer once it’s been developed, or...?

We talked... Yeah, we did talk to the engineers. Kilburn was, used to talk, and he...
Oh yes, we used to, to talk. I remember, I remember telling him about how... I would
do carry on, the relay machine I built at Imperial College, a relay com... a relay adder,
a multiplier I built at Imperial College in ’47 to ’49. And, I asked him why, why
couldn’t he do instantaneous addition? He said, ‘What do you mean, instantaneous
addition?’ Because, hitherto they... When you add numbers, you get a carry.

I think we talked about this last...

Yeah, that’s right, yeah.

Yeah, yeah, because you were...
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So I did talk to, I did talk to Kilburn about that. I mean he made a remark somewhere
when he brought out, because he, he wrote a paper on this new adder, and I remember
he sort of said, in the end, yes, he noted, ‘The benefit of a conversation I had with
Tony Brooker,’ yeah. [laughs] Yeah. Anyway... Oh yes, we talked. But on the
whole, there wasn’t a great deal of... Yeah, engineers do talk to programmers, yeah.
But then, they go away and think about it, and think they’ve got the answer. Yeah.

[43:48]
Mm. How was Kilburn to work with, what was he like?

Oh he was a very civilised sort of person. He was basically... He graduated in
mathematics from Cambridge. He moved in to electronics. He was a very liberal,
broadminded sort of person, a very nice person. Though, ruthless in, in some ways.
Politically he was very liberal-minded. But, he could be a bit ruthless if he thought
people weren’t up to the job or... I remember him saying... I overheard a discussion
in which there was some lad who was being difficult or unsettled, he said he’s
thinking of... Someone reported, ‘And did you know so-and-so’s thinking of moving?
He’s not very happy here.’ And I remember Kilburn, half jokingly, suggested, ‘Well,
perhaps we should put more problems in his way, then he’ll move altogether.’ He
was half serious, I think. [laughs] But by and large he was a very, very nice bloke
really.

[45:17]
Mm. Mm. What about Freddie Williams, did you see much of him?

He, he was too, yeah, he was too. There were, they’d both been through the war. I
told you that, I’m sure I must have told you that William story.

About the radar mission.

Yeah, that’s right, yeah, that’s right, yeah.

Yeah.
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He was very... He was quite amusing too. [mic noises] Because I remember having
to, having to tell him once that... [pause] Oh I don’t know. I remember him telling...
[pause] I think, he... I don’t know how the conversation came about, that... [pause] I
remember... I had a conversation... I don’t know how it came, I had no real intention
of moving, but... [pause] He knew, I think he knew I had been a member of the
Communist Party for a couple of years between, what, pff! ’46 and ’48, something
like that, and, and a question came up of me... [pause] the possibility of working in
some secret establishment. And he jokingly said, he said ‘not really,’ he said, ‘not
unless you know how to turn water into wine,’ or lead into gold or something.
[laughs] Implying that, you know, everyone has their price. [laughs] Yeah. He was
really quite amusing. I remember too once that, I had some misgivings. I’d been
invited down to... Other people were having recruiting problems, and, a chap I got to
know, it was a... He was at Cambridge, I think he’s still alive, just. He was older than
me, so it wouldn’t surprise me if he’s dead, or died in the last year. A chap called
Sandy Douglas, he’d been in the, he’d been in the, in the Burma war, you know,
fought with the Chindits and all that sort of thing. He was at Cambridge and he, after
he left Cambridge he got a job as, running, oh, I think, an outfit called... He worked
for a company, an American company who wanted to set up a branch of, or,
Corporation for Economic and Industrial Research, and they’d, they were taking on...
They undertook jobs, programming jobs for companies, and, and they did, and they
did a job for British Petroleum. [laughs] And... Well, it was on routing their tankers,
the best way of routing their tankers. You know, to, to minimise delays and things
like that. Coastal tankers I think round the British Isles. This was in the Fifties.
Problems, BPs problems are quite different now. [laughs] And, well that was, that
was even before they started drilling in the North Sea. The problems concerned with
routing tankers. And, for some reason the corporation of Economic and Industrial
Research went bust, but they had these problems, so, BP bought the company, or at
least, the English branch of it, they bought, they were big enough to buy the thing,
because they, they couldn’t afford to let this know-how go. And, now how, how did I
come to start on the story?
[50:02]
Well this chap Sandy Douglas was, yeah, worked for them, and he, he suggested to
them, or they... [pause] Yeah, so... My name had got about a bit, and they, they
invited me down, to have lunch with me, and they wanted to know if I could suggest
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any people who, who they could recruit, you see. Because they thought I would be a
source of information. Well first of all I had to explain to them, I said, ‘Look, you’re
getting staff, and we need to get staff.’ I said, ‘You know, everyone’s got the,
everyone’s got the problem. But you’ve clearly got more money, so you could
probably be, find it easier to get staff than people at universities, who can only offer
university salaries,’ you see. And what they wanted me to do was to give them names
of people that they might seduce away from other university departments. Well I
thought this was a bit, I thought this was a bit, I thought this was ethically a bit
dubious you see. And, I went to see Professor... And they offered me £50. That was
a lot of money in those days, but not... I went to see Professor Williams about this.
He said, ‘£50?’ He said, ‘£500 maybe,’ [laughs] and we’re talking, it, it was quite
amusing. [laughter] He said, ‘The cheeky buggers,’ he said, ‘I’d tell them where to
get... I’d tell them where they could put themselves.’ He said, ‘No, it’s not...’ No, in
the end I didn’t have anything more to do with them. [laughs]

[52:05]
Mm. Could you, while we’re on the subject of the other people at Manchester, could
you tell me, could you describe Alan Turing to me? Because he’s come up once or
twice.

[pause] Yes. [pause] He was... [pause] Oh it’s difficult to recall after all these
years, but I remember seeing an actor who played him very well. [pause] There’s a
very famous actor.

Derek Jacobi?

Jacobi, yeah. He was... I don’t know how Jacobi talks normally, because the only
time I’ve seen him was, there was a play in London, and... Now, it came to, it came
to Ipswich. But Jacobi himself didn’t actually come, but the chap who substituted for
him had certainly got Turing’s gesture. He was the sort of, you’d think he wasn’t put
together very well. He was sort of, you know, a bit gauche in some ways, the way he
moved and, and cycled and talked. But, he... Oh, maybe I’m doing him an injustice,
but he, he was basically quite, quite a good guy. I knew... My wife, he invited... It
was... Some people said I was a bit naïve but it was... He died in ’54, and, I went
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there in ’51. [pause] It wasn’t till about... I’d been there a year. It was probably in
my second year there that... I hadn’t realised he was gay, but he told me so himself.
Because he, he had been... I was fairly ignorant of such things then. Well I mean, all
I heard was sort of, other stories. But, he told me... Well he called me into his office
one day, and this is... he called me into his office and said, ‘Look Tony,’ he said, ‘I’ve
got to tell you, I, I, I might not be around,’ he said. He said, ‘I’m being prosecuted
for,’ I don’t know how he put it, gross indecency or whatever things they use for...
And he told me about this boyfriend of his who was... Well, the gay community then
was probably different from it is now, where it’s openly accepted, but it wasn’t
accepted in those days, and, it was all done by subterfuge, and often people, his lover
was someone who was a bit dodgy, someone who didn’t hesitate, took advantage of
him, and robbed him of things you see. Well, Turing was no coward, either physical
or, or moral, and, he went to the police. And the police sort of, thought, well this is a
bit odd. Well, anyway, the police eventually got to the bottom of his relationship with
this fellow, who used to visit him, I don’t know, a couple of nights a week or
something like that you see. And, you could say Turing was naïve, and he shouldn’t
have... At the same time as... I remember once, somebody said, half jokingly, ‘Well
it would be a brave man ho would threaten Turing, because he’s the sort of bloke who
would strangle you first and ask questions afterwards.’ But he, oh he was physically
very strong, very strong. Well he was in a rowing club at his... When we went to
dinner there was an oar hanging up on the wall. He’d been in his college club you
see, one of his college eights. And he told... He was actually worried that he might
go down, you see, and therefore, he wanted to tell me about an MSc student who he’d
been supervising and wanted me to take him over you see. That was basically. But it
all came out you see.
[57:22]
And, well, I certainly wouldn’t have wanted to, him to be put inside. Certainly...
Particularly if I had to take over this student. But, I thought it was madness. But he
kind of made a joke. In the end, he, the chairman of the justices... I think it came up
before the Crown Court? No, or the Quarter Sessions? Something like that. [pause]
No, I think it was too serious to be dealt with by... and he was a Fellow of the Royal
Society, so it attracted a certain amount of attention. And I don’t think the chairman
of the justices wanted to be responsible for sending down a Fellow of the Royal
Society, an OBE and one who had... Well, the work at Bletchley Park wasn’t

Tony Brooker Page 180
C1379/09 Track 10

generally known then, but, I think he had, he knew that he had done some very clever
work for, you know, the Foreign Office during the war, in decoding. I think, he knew
something about it. He didn’t want to be responsible for... And in the end, they said,
well... And Turing was sentenced for something.... He said, ‘Well, it’s clearly
wrong...’ It’s clearly wrong... [mic noises] Oh, it was just so ghastly, you know,
these days. ‘What you’ve been doing is wrong, but clearly you can’t help it, and, I’m
going to suggest you have treatment.’

Mm.

So, what they... And... So he was let off, or put on probation or something for a year,
on condition that he went to the infirmary and was injected with female sexual
hormone or something once every week or two or something. And I remember him
telling me, he said the, the chap who did this, the consultant who did this... [mic
noises]

Can you just not cover your... Sorry.

The consultant who did this said, ‘Look, instead of you coming here,’ he said, ‘it
would probably be better for both of us, and, it would be much better for both of us,
instead of you coming every, every week or every two weeks for this injection, that I
sew inside your testicles or something, or, a sac of this stuff which can leak out over
the time. And, it would be less embarrassing for both of us if we do this.’ And, and
so he had something, a minor operation, this thing was sewn in, so it would leak out
over the rest of the year or something. And I remember Turing, when the probation
period up, it was a year I think, jokingly said, he said, ‘I wonder if that surgeon was
playing cricket, and he put in a two-year dose instead of a one-year dose.’ [laughs]
He was quite capable of, you know, making jokes against himself. He was really
brilliant, I mean he was... Yes, they were all kind people, they were all... I don’t
think they got on very well among themselves, because they... But that was more a
question of, you know, intellectual competition.

Sorry?
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[01:01:22]
Well, engineers don’t want to be told by mathematicians how to build their machines,
that sort of thing. It was just rivalry, that’s right. But, they were all... Really they
were, they were three... To me they were three, Kilburn... Turing, Kilburn, and
Williams, were all three quite different people, but they, they were stars of the
scientific establishment to my mind, and I’ll never regret the time I was there. And
they were all, I would say, good, kind people.

Mhm.

And helpful with it.

Mm.

Yeah.

[01:02:10]
You were talking earlier about taking difficult problems to Turing rom the computer
service.

Yeah.

How did he react to that?

Well they weren’t problems of... To him they, he was only interested in the
mathematical side. How you, how you would solve it anyway, whether you had a
computer or not, they were problems of practical mathematics. Yes, I took him
problems of... A chap came along with a bell-ringing problem, and, and actually that
was one that I thought I could solve myself, although in the end I didn’t. But, there
was another, another chap came out with a problem, I don’t know what it was, but it
was... [pause] I really, I’ve really forgotten the nature of the problem. It was, it was
a straightforward... I mean it was potentially a problem of applied mathematics.
And... I first of all... Turing was probably away at the time and I went to someone in
the, in the maths department, and then Turing got in onto the act. Yeah, he, he was...

Tony Brooker Page 182
C1379/09 Track 10

He was always willing to advise on what you call, you know, strictly mathematical
problems. He, he had his own problems of course that he was interested in, the...

Morphogenesis by this point?

Yeah, he was interested in the dappling of cows, how growth, how growth hormone
diffuses through the body and, you know, the, the effects of colour, tanning and things
like that, the, you know... Why, why the, the shapes of dappling on cows, or the way
they are, you know, it was all controlled by equations. He wanted to get the nature of
the equations. And he did in the end, yeah.

[01:04:23]
Mm. How was he to work with?

How was he what?

How was he to work with, to get along with?

Well as I said, you know, we didn’t really have a great deal to do with him.

Mm.

We would meet for lunch. He was... He was in a world of his own, except when I
would take him problems, when he would very kindly listen to them. As I said, I’d
often go along with the chap whose problem it was, because he could probably
explain it better. But yes, he, he would patiently sit down and give advice, he was
very good.

[01:05:05]
Mm. Who else did you go to launch with?

Pardon?

Who else did you go to lunch with at Manchester?
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Oh... Well lunch was a different thing in the, in the early Fifties. I mean people these
days would go out to a pub and have a, you know, have something out of, have a beer
and something out of a microwave, you know. But in those days, lunch was a kind of
formal lunch, you know, you, you went into a hall where there were long tables and
everything, and, staff and... I’ve forgotten now. Yeah, I think there was a staff
canteen and a student canteen. I, I think it was staff and... I can’t remember, it was
staff and research... I think it was a staff postgrad canteen. And we had, you know, a,
a set meal, main course, meat and two veg, a sweet course, all that. It’s unheard of
these days, you just wouldn’t, you know, you wouldn’t get things like that. You’d go
out to a pub. But in those days... [coughing] Yeah, that’s what everyone did. Times
change. Yeah, I remember going to lunch with, Williams, Kilburn, yeah, Turing
would be there, yeah.

Mm.

I mean Turing had some really wild ideas and... [pause] I mean he would think about
every problem known to man really, he’d think about, he would muse about the nature
of the universe and, whether gravity had at any time ever been lower on the Earth and
could that be tested by looking into the, the footprints of Tyrannosauruses and huge
things like that, and, and their weight, and would the... And if their weight could be
estimated from their size and bone structure, you know, would the depth of the
footprints they left measure up to the weight, and that sort of thing. All, we all had to
assume on what was inside them, but...

Mm.

He said he had the theory that gravity might have changed over the course of the
Earth’s history. He was interested in a wide range of topics, yeah.

And these were the sorts of things you talked over lunch, or...?

[pause] Yeah, we talked about everything like that. That was the time when the
hovercraft was invented, and, could a hovercraft be designed to cross the Atlantic, and
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things like that. All sorts of stuff. I mean all, all from famous names like Professor
Lighthill, you could meet them all in the staff canteen. And afterwards in, in the staff
common room. Yeah.

Mm.

Oh yeah, they were, they were... Yes, I, I remember those people, yeah.

Mm. Were there any other famous names you remember, from these meetings?

[long pause] No. Blackett, or, was it Blackett or... yeah, Professor Blackett. He was
a famous physicist. He left Manchester to go to Imperial College to run either as
rector or, or head of the... Yeah, I think just head of the physics department at
Imperial College. [pause] No, no striking person comes to mind.

Mhm.

[01:09:29]
Well, the reason I met Blackett, who was quite a famous figure... Don’t ask me what
for. He was a very distinguished physicist, FRS and all that. He was head of the
physics department at, at Manchester, and had been something famous during the war,
or something, responsible, I, I don’t know what for, but, he was, he was dean of the
whole faculty, and I remember, [pause] talking to... Yeah, Williams again. Because I
wanted a couple of, I wanted some research assistants you see to help me in my job,
and I mentioned, I got two of them in the end. One I think, I think was still writing
his PhD thesis, the other was, I don’t know what it was he was... [pause] Anyway,
these two lads, I don’t know, ages, somewhere in the early twenties. But they were,
they were mathem... one was a mathematician, worked on a physical problem,
working on his... He was supervisor for someone in the maths department. The other
was a, a civil engineer but he got interested in programming. Oh, they were fairly
switched-on guys. I was lucky to recruit them.
[01:11:03]
But before that, naturally I went to Freddie Williams, who was the acting head. You
didn’t go to Turing, he was, he really had no power, he was regarded as a, a
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mathematical oddity, you know, who had to be human as it were. But, the day-to-day
running of the place, you, if you had problems, you went to see Professor Williams.
And I went to him and he said, ‘Oh I’ll have to take it to the dean,’ and that was
Professor Blackett. And, Professor Blackett came over to talk to me, well with
Williams, and then after Blackett had gone back, or, no, he went back with Williams
to talk about it in Blackett’s office, then later on Williams came to see me, and said,
‘Yeah,’ he said, ‘well I think,’ he said, ‘you can have, you can have your two
assistants,’ he said, ‘but it just shows,’ he said, ‘they...’ He said, ‘If you ask for a bolt
on the lavatory door or something, you could wait for hours, but as soon as you ask
for a bomb which means lots of money, he’ll come over at once,’ you see. [laughs]
But, if you wanted an extra chair in the office, you could wait six months before you
got anything out of him. He was quite amusing was Williams, yeah.

[01:12:29]
Mm. Did you have anything to do with Dai Edwards at all in this period? I’m sort of
thinking on the hardware side.

Dai Edwards?

Mm.

Not really. He was a mate of Tommy Thomas, who was the chap who went to ICI,
and I had quite a lot to do with him. But Dai Edwards was really strictly, more to do
with hardware. [pause] Still is as far as I know.

Mm.

He... I think his wife died at about, the time that Kilburn’s wife died. Well Kilburn’s
wife would have been a great deal... Oh I don’t know. I don’t know actually. [pause]
The last time I met, spoke even to Dai Edwards was... I really had very little to do
with... I can only remember two conversations with Dai Edwards, one was, when I
went to Essex, I managed to recruit a chap called Keith Bowden, who was on the, the
hardware side of the department, and quite, quite a good man, you know, he
developed... He was responsible for the job of hooking computers up to equipment so
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that the computers would control equipment. And they had done a... You know I said
we had X-ray crystallographers?

Mm.

Well, they got talking, and, we devised a computer-controlled X-ray machine you see.

Yeah.

And, this chap Bowden had done a lot of the basic work on it. It was, it was...

Could we close the curtain, as the TV is, seems to have...

Oh God!

...picked up a bit.

[pause in recording]

[01:14:46]
.....to each other, and, I remember when I came to, went to Essex, I managed to recruit
one of his... [pause] Yeah, this chap Keith Bowden, who was an extremely useful
member of Dai’s staff. Because I remember when I finally offered him a job and he’d
broken the news to Dai, Dai called in... He was going out and he noticed my office
door open and he said, he said, ‘You pulled a crafty flanker there Tony, getting Keith
to go with you to Essex.’ [laughs] That was about, one of the few conversations I
ever had with Dai. [laughter]

That’s interesting, because, I know you sort of developed the software side of the
computers that he was building.

Yeah. Yeah.

It’s interesting you don’t have more to do with each other along the way, that’s...
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Well if I wanted to talk about the design of computers, yeah, I, I’d be talking to
Kilburn.

Ah, right.

Yeah. It’s like going up to the top of a tree and then down, you know, there was no
need to. But Keith, because he was involved with computer interaction, and, and that
entailed programming to... programmes inside the computer to, well, programs to in
effect mimic the machinery being controlled.

Mhm.

There was... If you, you’re controlling a piece of equipment, you build a
representation of the piece of equipment. So, you can send commands to it, you know
what state the equipment’s in already and you know what to do to it if you want it in
some different things. Well, that’s what the, the X-ray crystallographer ones, you had
to rotate the thing so you could get shots of the X-rays from different angles and
things like that.

Mm.

Yeah, it was quite a step, recruiting Keith Bowden.

Mm.

But...

[01:17:04]
Shall we talk about this in a little bit more detail when we actually move on to Essex?

Yeah, sure.

But I just want to go back to something you said just a couple of minutes ago.
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Yeah, yeah.

Which was, instead of dealing directly with Dai Edwards, you’d go to Kilburn. So he
was sort of, this interface between you on the software side and Dai on the hardware
side.

[pause] Oh well, Dai I always thought was, I mean he was extremely efficient but he
was very closely attached to the hardware. I mean he... Kilburn had a much broader
picture of computers and their applications. I mean, Kilburn could appreciate, you
know, what I was doing with the Mark 1 Autocode, and, and was keen on it too.
Yeah. [pause] Dai Edwards, no, he wasn’t involved in programming at all.

Mm.

He was much more sort of, the real hard hardware as opposed to, as opposed to
firmware, as they’re sometimes called, or, middleware or something, yeah.

Mm. Mm.

No, that might have changed now, I don’t know.

[01:18:29]
Did you enjoy your time working at Manchester?

Oh yes. Yeah.

What did you like about it?

[pause] Well, I was... [pause] Well, there were more opportunities to take weekends
in... [pause] to take weekends in the Lake District and North Wales. Although at the
same time actually, I got married, at least, my first marriage started off there, and,
yeah, that only lasted, oh, what, it only lasted about six or seven years, yeah, and then
we parted company. But... [pause] Oh yes, it was... [pause] I found it a more
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friendly place than Cambridge actually. Not quite sure why. [pause] No, I don’t
know, I had no problems with... It was organised in a totally different way. You see,
Cambridge was organised on a collegiate basis. There was no staff canteen. If people
wanted that sort of thing, they’d go to their college. Well I you see wasn’t college
based; I went there from Imperial College. Although I became an MA, that was
simply because, I was doing a sort of job that an MA... and Wilkes put me up to get
the MA honorary sort of degree. Well it was a, it wasn’t an honorary degree, but it
was, I forget... It was a type of degree that befitted the post. But... And I think that
applied. So, those who were outside colleges had to make their own social life, and,
lunches at, at Cambridge were entirely, a group of us invariably went down to, oh a
local café, I’d forgotten, I don’t know whether it still exists. But eating in, eating in
restaurants those days, well lunches, wasn’t, didn’t seem to be expensive. I never
thought of... To go for a sit-down lunch at lunch was, I would have thought, I
probably couldn’t afford it when I got to latter days in... [pause] Is that...

Lunch.

I’ll just pop my head.....

[End of Track 10]
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[Track 11]

You see I can’t recall a single common room. The only, the only common room I
went into at Cambridge... There were no common rooms outside the college common
rooms. So unless you were invited, you didn’t see one. You had to make your own...
Well you mixed with other non-collegiate folk.

Oh.

Well, in, as it happens, the maths lab had plenty of people in, people from college...
And people from colleges joined in too, I mean, just because someone was attached to
a college, didn’t mean his social life was based on the college, but, well partly that,
partly that. But we... Unless I was... I couldn’t go to a college lunch or, or meal,
unless I was... except as the guest of someone. Well David Wheeler would sometimes
take me. Wilkes took me to a meeting of, at St John’s College where he introduced
me to another famous guy, Hoyle, Fred Hoyle.

Radio astronomer?

Yeah, radio astronomer no less. I remember having words with him, you know.

What did he talk about?

Well I’m not sure whether I initiated the conversation, but... Oh I think we were
talking about, can machines think? Hoyle was very, actually, sceptical. I remember
he was quite sceptical about, in one of his books he wrote, he was sceptical about the
contribution of Bletchley to the, to the war effort, [pause] you know, and what the...
Well that’s because he was a very competitive person himself. He was a, a physicist.
I remember his, his books, he talked about how he... microwave radiation was just one
of the... He discovered it one afternoon as an experiment. [laughs] Microwave
communication, microwave telecommunication. You know, the microwave dishes
you see which beam things.

Mm.
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Yeah. You get the impression from reading his memoirs that that was just, he did this
automatically one afternoon during the war, and he said... it got developed after the
war into a business. [laughs] He had no small opinion of himself, did Hoyle, but,
he...
[02:46]
Yeah, we, we talked about, can machines think? And, I remember Hoyle saying,
‘Well what do you mean, can machines think?’ And [inaud] got sidetracked into,
instead of talking about whether... oh, artificial intelligence, somehow it got diverted,
and he said... And Hoyle said, he said to Wilkes, ‘Well, does the EDSAC think?’
And I remember Wilkes saying, ‘When it’s solving differential equations, yes,
perhaps it is thinking.’ It was a really ridiculous statement really but, yeah. Anyway,
I only mention it because Hoyle was, as I said, I could only go into a college if I was
invited as a guest of one of the members, and Wilkes was a Fellow of St John’s, and
that’s how I came to meet Hoyle for about ten minutes or something. Yeah.

[03:52]
Mhm. Mm. Was the social life better in Manchester, do you think?

Well it was different.

Mm.

[pause] It’s different. Did I go... I mean... There was a climbing club at, there was a
mountaineering club at Cambridge, but, somehow, I’m not sure whether I had
anything to do with it or not. And as for Manchester... I can’t remember whether I
ever went with a Manchester crew. I can’t remember.

Mm.

It was, it was university based, not college based, you can say that. More
departmental and university based than college based.

Mm.

Tony Brooker Page 192
C1379/09 Track 11

In the canteen, I think you could recognise the groups and say that, oh they, you could
see they were from the education department, or those people over there are from the
history department, and things like that. Or, or linguistics department.

So not a lot of linkage between the different...

Well, there was, thee was a bit where they physically joined together, but... Yeah, but
it was all... There was no up and down class divisions.

Mm. Mm.

You, you’d find it quite easy if you wanted to break into conversation, you know,
going on, or you heard something down the line. You could easily break in to it,
saying, ‘Excuse me, did I hear you saying,’ this, that and the other, and you could
change the whole conversation, if you wanted to take them up on something like that.

Mm.

Yeah, these trestle tables, you know, that extended down the length of the hall, I don’t
know, fifty feet long were they, I don’t know, but, you know, conversations sort of,
ripple down in the... They were passed down the whole conversation and come back
as, down the whole table and come back as it were, and people talking of other things
in the meantime. Yeah.

Mm.

It was different. There was nothing like that at Cambridge, yeah.

[06:19]
Mm. Do you remember any other ways it differed?

[pause] No, I was only at Cambridge for two years.
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Mm. Was there any different emphasis in the work that was going on in the
computing departments?

Pardon?

Were there any, was there a different emphasis in the work that was happening in the
computer departments?

At Cambridge? Well, well it was very early day... [pause] Well again, the users at,
you know, just like at Manchester, the users at Cambridge were... Well when I was
first there, it was to manage the differential analyser. That only lasted a term, and, its
only customer during that period was a chap from the mechanical engineering
department who was finishing his PhD or something, or had just finished it. And he
was following it up with postdoc work. But, oh again they, they tended to be
physicists and, they tended to be physicists and engineers.

Mm.

But their problems were, you see they, they didn’t have the drum store that the
Manchester... they didn’t have vast storage. So... And the... And their computer was
based on Mercury delay lines to start with, they didn’t... I think it was fairly reliable.
But, they, they were pressed with storage problems. They didn’t have quite the severe
problems of one-to-one programming as we had, because, the nature of the machine
was a bit more friendly at Cambridge. I hadn’t realised how difficult it was until I got
to Manchester, but, that’s what drove me in the way of the Mark 1 Autocode. But
Cambridge went that way too in the end, yeah.

Mm.

Cambridge went that way too in the end. I’ve forgotten the name of the chap who,
who wrote the equivalent of what was the Mark 1 Autocode then or something
slightly more advanced. It came quite late on, more...

Mhm.

Tony Brooker Page 194
C1379/09 Track 11

’57, ’58. [pause] No. No, I think really I’ve told you all I can, all I can remember.

Mm.

It was a long time ago.

Yes, yes.

It’s...

It’s... No, it’s been fascinating, all these little links that...

1950... What are we now?

Shall we start moving on to Essex?

Sixty, forty... That was fifty years ago for God’s sake.

Yeah, you’re doing pretty well for fifty years ago Tony, it’s...

Sixty... Nineteen...

[09:22]
Can I ask one more question about Manchester before we move on to Essex?

Yeah, sure. Sure.

You mentioned you were a consultant for ICI. I was just wondering what was the
nature of the work.

Oh, well, just the computing, just the computing.

What, sort of getting computing into industry, or, something else?
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Yes and... Well sometimes it would... [pause] Well they had been... They had
problems about, you know, what systems they would adopt and that sort of thing.
[pause] I really can’t remember. I remember I went for, sometimes they would use it
as... I remember I once went, it was really nothing to do with computing, I and about
half a dozen other people, a chap called Jeremy Bray who later became an MP, he
was, he became a Member of Parliament, he put up for the local constituency first but
that was a very, very Conservative constituency, and Jeremy Bray was a Labour,
wanted to become a Labour MP. He eventually did for some constituency in
Glasgow. When the Labour Government got in in 1967, or ’65, or in the second one,
’66, he became one of the ministers of technology. Jeremy Bray, anyway, at
Manchester, he had visited Manchester, because he was concerned with process
control. He had a plant that made, a form of plastic, I’ve forgotten what... You know
the washing up bowls?

Mhm.

The polythene washing-up bowls. They may be differently, but... He was, wanted to
optimise the output of the polythene plant at Wilton, Wilton on Teesside. And, he
produced this mathematical model describing everything that was going on there. Oh
it was too complicated. And, he, he built this process, but, he wanted to... Again, an
example of a computer controlling a plant. As the process took place, you know, the
computer could measure the temperatures of material going in and material coming
out and the temperatures of the body of the reactor and all that sort of thing. It was all
fed to the computer, and the computer would control how, how much more certain
ingredients, they, they could alternate the taps, switch the taps on, and, you know,
control the siphoning off, things like that. It was... And, the whole program to do the
control, I remember, was called the Dragon. And, it was all conceived in Jeremy
Bray’s mind, and, on their first... [pause] He had some bright people working for
him too.

Mhm.

I remember one of them...
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Sorry, Jeremy Bray is someone who worked for ICI but at Manchester?

Well he came over to Manchester, you know, to cut his own teeth on computing and
really to... This was before Manchester had got a computer... before ICI had got a
computer. Anyway, just to... He was sort of, slumming as it were, to find out how
computers worked so he could go back and then see in what way their... He was
basically a mathematician, an applied mathematician, but, in, he was interested in
process control, and a plant like ICI you see, basically, it makes its money by, you
know, having processes generating chemicals. And he, his job really was to find out
how to automate all this. They...

And your...

[13:43]
I remember he showing me round the... They had... He took me through a plant
where, there was a, a couple of guys there, who were there... All the... They were
simply doing nothing but watch dials. And, occasionally they’d go over and turn a
knob and things like that. But these were just ordinary guys you see. And he wanted
to automate it all. He wouldn’t think of it as putting people out of a job; he was
saying, well, you know, must... He would say, ‘Well that’s an incredibly boring job
for them, they’re capable of much better things.’ He was right, these... But the
people who did this were capable of much better things. Although they were
members of the Transport and General Workers Union [laughs] , they were capable of
much better tasks. But that was, I remember that, it was on one of the trips through
one of the plants at the Wilton works.

Mm. And you’re consultancy work would sort of be advising on the sort of problems
then?

Well, it was more advising on, you know, what computers, the limits of what
computers could do to help people like Jeremy Bray, but in the end he didn’t need
advice because he was very bright and could do this work. But, he was a liberal-
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minded person, so liberal and so... he wanted to get into politics. And he was an MP.
I don’t know. Jeremy Bray, I could find out.

Oh we can look it up some other time, it’s...

Yeah. But he...

[15:12]
Interesting that you knew him then, rather than...

Yeah. Well I got him to come down to Essex and give a lecture.

Mm.

I think the, the VC was quite impressed that I could persuade a VC... a Member of
Parliament to come down.

So how did you...

Because, I also persuaded Lord... Oh I’ve forgotten his name now. He used to be...
He was the principal of, what used to be in those days, was called... You know there
were two... there was Owens College as they used to call it, and the tech.

UMIST, yeah.

UMIST, yeah. He was the boss of UMIST.

Bowden?

Bowden, yeah. That’s right, because I knew Bowden when he was at Ferranti’s you
see.

Mm.
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Yeah, I knew Bowden quite well.

What was he like?

Oh, a charming man. A charming man.

Did you have much to do with Ferranti’s when you were at Manchester?

Well, yeah, because, you know, they were making the... Oh inevitably. Yeah. They
were making the, you know, the computers for... They were putting into practice, or
production... Oh yes, yes I... Yeah, I was often at the Ferranti plant, advising on
operating systems and things, computers, programming systems and things like that,
yeah.

Mm.

Oh yeah.

Did you learn anything from that connection with industry at all?

But, Bowden had worked at Ferranti’s, he was, he had a funny job. I think, he, he was
on the sales side really, I remember him selling... He had some funny story that, on
his first trip across the Atlantic in a boat, he... I think. Oh I don’t know. Yeah. His
job was to sell computers, which were expensive in those days. My, they were
expensive. You’re talking what, £100,000. Well it was a lot of money in those days.
I mean, I suppose now it would be what, you’re talking about a million or something.

Mm.

A couple of million piece of equipment. Which, you can sell one of those, you... and
you’re paid a, a share, a sales commission, you get... But he, he left... I don’t know
what he did during the war, everything would depend on his wartime career, but after
he left Ferranti’s he worked for, he became boss of UMIST. He became boss of
UMIST, yeah.
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Mm.

But, I, I don’t know how long he had that job for, but he... [pause] His wife was in a,
some sort of lunatic asylum I think. She had been sectioned or something for some
reason or other. He was bit of a sad man in some ways.

Mm.

A frustrated man shall I, put it like that.

[18:33]
How did you go from working in Manchester to starting at Essex?

[pause] Well, it was, this is really what I made some notes on. It was a cultural
shock. Why was it a cultural shock on arriving at Essex? Well, up till then I’d never
been responsible for the sort of, day-to-day running of a, a whole department with
students in you see. I hadn’t taught undergraduates at Manchester until the last two
years, 1965 and 1966. Those were the only... I had lectured but, you know, lecturing
to, oh, people from other universities or, grown people or, you know, is a bit different
from lecturing to undergraduates. I had lectured to undergraduates of course at
Imperial College, I’d lectured to engineering students. But, that was a big gap
between 1949 and, 1949 to 1969, about twenty years. So... Well I say, I’d never been
formally responsible for the day-to-day running of a department. [pause]
[20:12]
We were going to be the only, only the second university in the country to offer a
computer science course. Because they were setting up a computer, a, well it was
then called a computing science department, not a computer science department,
because the idea was that they would concentrate on the theory. However, taking
Bowden with me, we effectively... to, to break that in the next few years.
[20:43]
Thirdly in that first year... Well first... In that first year we had far more students than
I had bargained for, because, computing was getting... The person, the two professors
who had been responsible for bringing me, Professor Proudman... were both
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professors in the mathematics department, and Professor Proudman who was a fluid
mechanics man, and he set up the maths department, he set up the maths, I arrived in
’67, he set up the maths department I think in 1964, and Professor Barnard joined him
in about 1965 or ’66. And, there was a computing service of a kind already running
with a, an ICL 1900, terrible machine. Although they were making the Atlas, they
had, they couldn’t produce the Atlas, or sell them fast enough, and they had to have a,
a stopgap, so they, they bought a machine, or the designs of a machine, from some
Canadian company, Northern Electric, or something, I don’t know the name of it.

KDF?

Mm?

KDF? [pause] KDF?

No it doesn’t ring a bell. I don’t know, it was, Bell... [pause] Anyway, they bought
the designs of this crappy machine called the 1900, and, and, well companies can...
I’m amazed that, you know, they set up all the machinery and everything to produce
this thing. And, well, they recruited enough people for a sales team for it and a
program for it, and they sold it to universities who wanted it. It was like, I always
likened it to like, when the British Motor Corporation produced the, the Morris
Marina or something. [laughs] It was a crap car. [pause] Anyway... But, you know,
we had to use it. I don’t know who designed the thing, probably some American.

This is the ICL 1900?

The ICL... I don’t know, it was designed in North America. [pause]
[23:20]
Then... And, Professor Barlow had arranged with Barclays Bank, who were
particularly interested... Because, the country by this time, in 1967, with the
Manchester course for undergraduates going for two years, they hadn’t turned out any
graduates yet, but the country was awake to the, the need for programmers, and doing
programming in banking and things. Barclays arranged a number of scholarships, I
don’t know how many, fifteen, sixteen, maybe more, on condition that the students
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would spend the whole of the summer term and the summer holiday, well except
maybe for a couple of weeks, doing, working in the bank, and thinking about the
application... well, probably seeing how banking was done then, and what... And...
Yeah. And thinking about how they would use larger computers to take over that
work. And, well, on the first day I got there, Essex was sort of school based. It
wasn’t departmental based. Well there were departments, but the teaching of students
was school based, that is, there was a school of physical sciences which comprised
physics and chemistry; there was the school of mathematical sciences which
comprised maths and computing; there was a school of social studies which
comprised, the two principal departments were sociology and economics; and there
was a school of humanities which comprised literature, history and art, and
linguistics. Now, a first-year student would, of the kind that we had there, in the
school of mathematics, would have to take three subjects. They didn’t specialise until
you got into the second year you see, and that’s when you were doing maths. Well
you could change schools. But, typically a computing student who eventually had
eyes on graduating in computing, would come into the school of mathematical
studies, and, he’d have to take three subjects, maths and two others. Now, clearly he
could take computing, and, he could take physics, he can take chemistry. Oh
assuming he’d got A-levels in physics and chemistry. Or he could take economics.
You didn’t have any prerequisites except common sense, and know how to write
essays. You could take sociology. Again you didn’t have any special requirements,
A-levels, for that. Well there weren’t any A-levels in sociology in those days, in
1967. But again you had to know how to write an essay. But...
[27:15]
So, at the meeting of all the students who came into the school of mathematical
studies, I don’t know, there was a vast... I, I don’t know how many in that first year.
Well, 120 maybe? And, unlike the previous year, I remember Proudman, the dean of
the... [background noises] [pause] No, that’s our home help I think. The dean of the
school got up and addressed all these students and said, well... He went through the
rules and said, ‘Now, this time there will be an opportunity to study computing,’ you
see. ‘I shall now call upon professor Brooker to give an outline of the first year
computing course.’ So I did. And, I explained what they would be doing. They
would be learning programming and actually running programs on a computer; they
would be learning some numerical analysis, which is how to put problems, turn
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problems of applied mathematics, how to solve problems of applied mathematics, the
equations generated by applied mathematics and how to do them on the computer, and
how to translate them onto the computer; there would be an introduction to the logical
structures of computers, and, AND gates and OR gates, and maybe, not this year but
maybe in the following year they could actually play around with some AND gates
and OR gates and things like that. And, then all the people then... Then the maths
person, well I think Proudman had done that for maths, although he was dean he had
also done a bit for maths, and as Barnard did. And then, the chap from the economics
department would say, yeah, and those who would be interested in studying, doing it
for one of their three units, they would doing economics, he told them the nature of a
first year economics course, and then someone from the physics department would
give them, tell them the nature of the first year physics course, and someone from
chemistry. I’m not sure whether actually chemistry was an option actually, but
anyway... Oh someone from the sociology department would certainly say, well
sociology’s a subject you may, you may not have heard about, but this is what it is.
And, we would welcome people with a mathematical turn of mind into the study of
survey archives and things like that.

Mhm.

And, and this went on for about, oh, three-quarters of an hour. And finally, I said my
piece and what the course was. And at the winding up said, ‘We’d like to get some
idea of numbers. Put up your hands those who would be interested in the first year
computing course.’ And nearly everyone put up their bloody hand. I was shattered.
[laughs] I remember a chap from the maths department saying, ‘Well there you are
Tony, success before you start.’ Because of course success is measured in how many
students you get.
[30:46]
And I was shattered. Well, first I thought there were some practical difficulties
though. How in hell are we going to run all these people’s programs on the machine
we’ve got? Well I had spent a large part of the summer, well after I left Manchester,
after the end of the term, the teaching term in Manchester, I’d come and spent some
time at Essex. Well, I... So, well, I got down to brass tacks with the, the head of the,
well, the bloke I considered the... there’s usually one in any organisation if it’s still in
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business, there’s one bloke who knows the time of day, and he was a chap called
Brian O’Mahoney, and, I talked to him about the problem. And we worked out
something. It was so crude, they had to submit... Yeah, they were given access to
punchcards in a... you probably don’t remember, but, you could punch out cards with
a key card punch you see, and you would put these, you come along with a... They
came along with, I think, there was probably one instruction per card or something,
so, if they had wanted to run a program of about, forty... Or maybe they could... I
don’t know. I, I don’t know how many instructions per card. Probably... Yeah, there
would probably be one card per instruction. Very very wasteful. And they’d come
along with a deck of about... Well they were only running toy programs you see to
start with.

Mm.

And, they would come along with, say, a batch of cards, and, they’d give them to the,
the operator and they’d be stacked up and waiting in a tray, these cards with rubber
bands around them, to separate one person’s... Oh, and, I think they were allowed to
say, on a piece of paper, you know, how... some instructions for... Well, really, was
there any data, was it just running a program on what was expected in the output? So
the operator had some idea of what to expect you see.

Mm.

Well we told him that, because we told him what the exercises the students had to,
had to do, so, the operator knew something of what was coming his way. So it was a
change for the computing service, because hitherto they’d been running programmes
from people in other departments who had had to find out the hard way.
[33:37]
Anyway, that was what... So, we decided to teach FORTRAN. Yeah, so anyway, I’m
saying why it was a cultural shock. You see when we accepted the Barclays
scholarships... Of the, I don’t know how many of those 120 people offered to,
offered, opted to do computing. Well a lot of them would opt to do the computing
first year course, but then go on to do something else. But I don’t know how many
actually took the first year course, probably, oh must have been at least sixty, sixty or
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seventy, and, how many would then actually go on to do the specialist second year
course, where you did computing for the whole year, not just one third of it, you see.
So, in the... So for the first year, the task was limited, but we only had to lay on a
third of a year’s course. And I had spent the summer, the previous year, recruiting
staff, and now it was time to put ’em into practice.

[34:54]
Did you find recruiting staff difficult?

Oh very... It was very very difficult. But I managed to get enough to lay on the firstyear course. Well I had two people from Manchester, a chap called Ian MacCallum
and, and Keith Bowden. Ian MacCallum was a programmer, like me; Ian Bowden
was going to do some hardware side. And, there was a numerical... I think there was
probably only, I think there was probably only four of us, four full-time members of
staff. But we managed to, to cobble together... [mic noises] There was only four,
yeah, there were...

[mic noises]

Watch your mic a sec, it’s...

There’s me and three lecturers.

Can I just uncover your mic...

Sorry. Sorry, sorry.

...or something.

[35:53]
But... [pause] Yes, now, I don’t know when Barclays scholarships were started,
whether the students in that first year, who were going on to do computing... [pause]
No, I think it was only in the second and, and the third year. [pause] Yeah. Well we
had to arrange you see... I have a feeling we had about forty students went... Maybe
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of the sixty or seventy students who were taking it as a, one of their options in the first
year, probably only about thirty-five, forty, went through to do, specialised in
computing. Now of those, of those forty, about half of them, I think there was less
than twenty, had these Barclays scholarships. But you see, because we had decided...
We had to get the vice-chancellor’s agreement to all this, because they were giving up
a term, they were going to spend the summer term, and most of the summer, working
in Barclays banks. But then we had to... those who didn’t have, for the other twenty,
over half, we had to find placements for them, industrial placements. So, that really
was a shock. But... And I think, Ian MacCallum was, did Trojan work in helping to
find placements. I think we had someone on it virtually full-time, but, I can’t
remember now how that first year, in our first year of staff. There was, there was me,
Ian, Keith Bowden, and... Well, Charles Broyden, who, now Professor Broyden,
retired.

Mm.

Lives at Capel Curig [interviewee meant to say Capel St Mary]. That’s a village up
between here and Ipswich. Maybe there was only four of us.

It seems a very small...

Well, I’m not quite sure... Mm?

[38:40]
Seems a very small group of you.

Yes, but...

Well was it hard work?

For that first year though, for that first year, we, we only had to lay on a third of a
year’s course. And, we weren’t mixed up with the computing service. The, the
programmes were run, just about run by, by the operating service, and I had a, there
was a good man... Oh he was actually, he might have been, he might have helped as
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to demonstrator too, a chap called Brian O’Mahoney. He was... [pause] I relied on
him a lot. He was... A lot of people didn’t see eye-to-eye to him, eye-to-eye to him,
but, he, he was at Essex all the time I was there, and, about six months afterwards.
But he fell out with the vice-chancellor and, they paid him to go away. [laughter] He
had such a strong position. He made...
[39:52]
Then, another... As I’ve been telling you, it was a cultural shock. And then there was
the student unrest, that was the first year of the student unrest, Che Guevara and all
that sort of thing, students were... And Lord, the present Football Association, Lord
Triesman, you’ve probably heard of him, he was a radical student in those days. He
was a pain the arse for everyone. Him and another chap called Ken Ives. Oh and
there was another chap who had a beard, he, he looked very much like Che Guevara.
Student unrest, where, it was a, a cultural shock to me particularly. I mean the
students at Manchester University just were, you know, there was just nothing like it
there.
[40:40]
We had to get busy recruiting staff for the second year, when we had to lay on a full
year course. Well we did.

How do you go about recruiting staff?

Advertising. Contacts. I had contacts with, Harwell for instance, in the atomic
energy, and, I’d been around, from ICI and... We got another numerical analyst, John
Oliver. In fact we got two more, a chap called David Hart. We were, oh it was really
too much on... We got David Hart, who was, who was a skilled programmer and a
numerical analyst. We had more... And, John Oliver, Dr Oliver, he... So we had, we
had seven in, when we went into the second year we had seven full-time staff.
[pause] And a chap... A chap called Dave Lyons, who was... Well, he, he only, he
was here till quite recently, in fact the university gave him a, made him a Fellow for
his work on devising contraptions that would help handicapped people. He was to
help... Oh, and we got a chap called Mike Jones. So, we were four, there was just the
four of us in the first year, and in the second year we had, at least, Mike... no, Mike
John was part of the project. No, he was a lecturer on the hardware side. We had one
chap on the hard... We had... They had about another three, possibly four, in the
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second year, where we had to provide a wide, a wider spread of courses, in numerical
analysis, programming, and, an introduction to hardware and making some hardware.
People getting their hands dirty. Yeah, so, that took up time, the recruiting.
[43:04]
We also had to organise an MSc course, a mastership course. I don’t know, I don’t
know whether we got any students on that first year. No, I don’t think we brought in
the MSc course until... Yeah, I think there were some students on it. Diploma MSc
course. I don’t, I can’t believe we introduced that in the first year.

Was it a taught course or research?

It was a one-year course. Oh it was a... No, it was largely a taught course, yeah.
[pause] We had, I had... We had to get approval for it, and, we had to get approval
for it, and then, set it up. [pause] I had to get funds... The hardware chap, Keith
Bowden, he was dead keen on getting funds to set up a second-year hardware lab, and
it was quite a shock when the vice-chancellor was presented with a budget. I was
responsible for the budgeting for the whole department, I’d never done that before.
And especially as I came up with requirements which are different, and when I told...
When the vice-chancellor first employed me, he didn’t know there was going to be a
hardware element to the course, so, that was another shock. It was a shock for him as
well as for me.
[44:30]
And what else? [pause] Oh, that. So, so, fortunately, as I said, we had good staff,
and good support from the two professors of the mathematics department, Barnard
and Proudman. Barnard I had known from days at Imperial College, oh, twenty-five
years before. Proudman I’d never met until I met him... He interviewed me
effectively, he interviewed me sort of privately and then went to the VC and said,
‘Yes, we should get him,’ or alternatively, ‘Don’t get him.’ [laughter]

[45:12]
How did you actually get the job in the first place?

I was approached. Oh I didn’t see it in the newspaper or apply to an advert. No, I
was approached, Professor Proudman wrote to me and said, ‘Would you be, we’re
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thinking of setting up a school, would you be interested in, in taking charge?’ I went
to see him, had a look around the place. And when I got back... I was really, a bit
overwhelmed to be honest, and after about a fortnight I said, ‘I think you’d really
better have a look around and find someone else.’ And he said, ‘Oh well that’s not
the way we work.’ And he worked on me, he wouldn’t give up, and finally I caved in
and decided to go there. Yeah.

What were your reservations?

Pardon?

What were your reservations about taking it? It’s not every day you just get offered a
chair really, is it, it’s... [laughs]

No. Well, probably lack of ambition. I was, I was really quite happy as an academic,
and I knew that being, running a department, you’ve got to be an administrator, and I
never thought that an administrator was one of my strong points. You’ve got to fight
for budgets, you’ve got to, you know, apply for grants. Well, you know, you do that
as a lec... Well actually, even at that stage in my life I had actually just begun... For
the first, for the, for most of the time I was at Manchester, I had never been in the
business of applying for research grants. Because all I had done had been done on, I
suppose other people’s grants, the professors’ grants who had got, you know, blanket
grants to do that, rather than on specific topics. They got blanket grants from, to
cover whole empires of research really.

Mm.

And... Yeah, so there was... When I realised just what was involved, and then I
hadn’t quite appreciated the cultural shock... I suppose, I suppose in other words, I
realised it was going to be a cultural shock, and I really wasn’t looking for shocks.
Well they got to work on me, and I went, and it did turn out to be a cultural shock.
The only one I hadn’t realised, anticipated before I got there, was the student unrest.

What sort of student unrest?
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[pause]

[End of Track 11]
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[Track 12]

OK?

Student unrest. I was first warned about it by the professor of economics, I don’t
know where he is now, probably in America, who said, ‘I see the students have passed
a motion and it’s going to...’ he said, ‘it will be...’ He clearly had experience of it in
America, because, unlike many revolutions, so-called revolutions, this one hadn’t
started in Russia, it started in America, and it started in, in LA or San Francisco or
something. The students just wanted a, a form of university government in which
their voice could be heard. Well effectively they’ve got it now. It was a, it lasted
from about, ’68 to... The last... The first... It started at the LSE in this country, it
started at LSE. It reached Essex in 1968, and Essex acquired quite a bad reputation.
And, the two... [pause] Two students who were... Well one student... Yeah. There
were really two students mixed up in it, one was David Triesman, now Lord
Triesman, can scarcely credit it, and the other was a chap whose name I’ve forgotten
but he, he looked for all the world like Che Guevara. He had a big beard and that sort
of thing. Actually Che Guevara didn’t have much of a big, flowing beard, but, yeah.
Well they were around for about two or three years, but there was, there was a
computer science student who mixed... No, actually was he a computer science...?
No, probably because I saw a lot of him in the computer science department. Because
he came to get my views or something, he went round collecting the views of staff.
He was a, he was the president of the Students’ Union.
[02:32]
This would be in about 1974. [pause] I thought he was a nasty piece of work myself.
One of the things that fell to me was to be on a, a tribunal. There was a, a student
disciplinary... They would interrupt, they would interrupt lectures. But they tended...
Their main active role was occupying buildings, occupying buildings. Now many
students went along with this, I think for the excitement rather than any genuine
interest in the objectives. But they certainly made their presence felt. They had all
sorts... I remember coming to work one morning and seeing all sorts of slogans
created on walls. They weren’t too fussy about damage they created either. I
remember some of the slogans. Having said that, what was... [pause]
[04:01]
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It went on till about... The last one, the last student demo I ever observed was
actually in your, your university, Canterbury. Because I went there, after I retired,
I’m not quite sure how I got invited there, but... There was a general discussion panel
of people who were from, was it the twenty-fifth, was it the twenty-fifth anniversary
of the, of the new universities? Because they started in 1962.

’65. Canterbury ’65.

Not... Yeah, and, and that was before, that was before Essex. And... But, Norwich
had been since ’62 I think, or ’63. In ’63... [background voices]

Could I, could we turn the TV down just a little?

Yeah.

It’s just...

OK. Let’s... Shall we, shall we go to the...

Conservatory. OK.

So let’s go to the conservatory, it’ll be much better.

[End of Track 12]
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[Track 13]

Can you hear me?

Yup, yup, that’s fine.

Can you hear the TV, the Parliament programme?

No.

No, OK.

The TV seems to be a lot quieter in here.

Right, yes, student unrest. I first experienced it in, in 1968, and as I said, it was quite
a shock to me, I’d never seen anything like it at Manchester. [pause] It was peaceful,
but there were violent scenes. I can remember, certainly remember a scene in the
quad, in one of the squares at Essex where the students were trying to burn something,
I don’t know whether it was a car or something, to make a point. I’m not quite sure
what the point, what point they were trying to make, but they were trying to... And I
remember actually Professor Barnard, who was about... he dived in, [laughs] a braver
man than me, actually dived in and wrestled with them. Well I don’t think [inaud]
quite so new to him, he’d been a Londoner, started in London. [pause] I was quite
surprised, yeah. I, I came out and I saw this huge distraction going on. There was a
fountain, there was a water with a fountain cascading in the middle. They were trying
to burn something, but I’ve no idea what it was now. Even if I knew then. And...
Well it was, it was a stupid thing to do, I mean... It could have been... I don’t know
whether it could have been dangerous. I mean the whole place was made of concrete.
But it could have left scars. Anyway. But mostly they went for occupations. And
one of the places they occupied was the computer room in my department. [laughs]
[02:01]
I’d been in London actually visiting, I think it was called, was it called the... The
SRC, the Science Research Council. Because once... That was another part of the
cultural shock. Once you get to be made a professor, all sorts of people claim on your
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services. I was invited to be on the, the SRC computer science committee you see,
which, you know, sits on, considering grant applications, like, things. I was also
invited to be on, on working parties of the Awards Council that approve courses in
what were then called polytechnics, degree courses in what were then called
polytechnics. And, yeah, I remember visiting Portsmouth Polytechnic, one up in
Glasgow. It’s a town... because there’s a town near Glasgow, it’s not Glasgow itself
but it’s on the outskirts, I’ve forgotten its name. Anyway. They’re all universities
now, they’re all universities now. And, that was another part of the cultural shock,
you know. I was on the SRC approved computer science project. Well that of course
could be useful, because if your department is putting in a project, it would be nice to,
an opportunity to work sort of, butter them up, or butter up your mates...

[03:57]
What else do you actually do on the computer science committee?

[pause] Well you get... In fact I don’t think there was a single opportunity, because,
for a very good reason. If something, and it’s a good example of a... [pause] They
wouldn’t put you on a, they wouldn’t put you on a... If a, if a grant from your own
department was going to be discussed, you were asked to leave the room. Typical
British, you know, political correctness if you like, or, you know, fairness, be seen to
be... And...

Who else was on the committee?

But, of course, there’s nothing to prevent you talking to your mates. There may be a
month beforehand to put them in the right frame of mind, to stress the importance of
this kind of work or something, but, you certainly weren’t allowed to have a vote.
[laughs] You certainly weren’t allowed to have a vote.

Are there any...

Which was, which was only fair of course.

Mm.
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I mean it was... It was all very correct.

Who else was actually on the committee at the same time as you?

[pause] Oh, a very famous chap, Sir, Sir Antony Hoare. He’s now Sir Antony
Hoare. I remember, I well remember meeting him, which we, I think we were only
two members present, the others hadn’t turned up because of some bus or rail strike of
which, or a rail strike probably, because, they were not uncommon in those days, in
the Seventies. It would have been in the Seventies. And, yeah, I remember Antony
Hoare on the committee. I remember meeting him at the so-called Lighthill
Committee when, to consider the future of artificial intelligence.
[06:16]
Anyway, now I mention that simply because, once you become head of a department
or a professor in name, you get, you become another person entirely. Well, I’m afraid
I have to confess it was more or less the end of my research for about three years.
And in fact, it affected it probably for, for the rest of my time. But, what I did do of
was, the recruiting staff, that became... Because I wanted to see artificial intelligence
established at Essex. So I managed to recruit a chap called Pat Hayes from
Edinburgh. Pat Hayes is a very bright bloke. He stayed for about three or four years
then went off to America. And, another recruit on the, kind of theoretical side, was,
Mike Brady. He was, he’d just finished his PhD in group theory. He graduated at
Liverpool, went to America, did a PhD there under somebody called Neuman I think,
and then came back to this country. He spent three years there and came back. And,
I, I managed to... I think Tony Hoare wanted to recruit him, but I got in first. More,
more by accident than design. As soon as I saw this chap’s name come up... I don’t
know how I got his name. But, once you get on committees you’re told about people
looking for jobs, and, I realised that although he knew nothing in theory about
computing, with his training in pure mathematics, group theory, he could suck it up
like a sponge, and he did. Well he is now Sir Michael Brady, a top researcher in
pattern recognition in, at Oxford. Patterns, probably in medical things, you know.

Mm.
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Recognising X-ray photographs and things like that.

Mm.

And microscope photographs. But they were the two star people. Oh and we
recruited three very, very good people in, Mike Brady, Pat Hayes... Pat Hayes...
Well, they were taken on as lecturers. Oh, and a chap called Richard Bornat, who, I
don’t know where he came from. They all stayed from, I think from... Well Mike
Brady came first, we, we got him in, about 1970, and he was great mates with Pat
Hayes. I think they, they stayed... Well, Pat... They were both... Mike Brady
became, got an invitation to work for MIT and he stayed there, five years at MIT,
which made him... Pat Hayes went to Rochester. He was, more for... He wasn’t,
he... Well Pat Hayes wasn’t really so much in artificial intelligence as in, well, the
theoretical foundations of programming, logic and things like that. Bornat was a bit
of an all-rounder. He was, he was a real bright guy. He, he left us in the end to go to
Queen Mary College, and I imagine he got the job. [mic noises] He put up a notice,
this would be the late Seventies, he put up a notice on the department noticeboard. It
said, ‘The working class can kiss my arse. I’ve got the forman’s job at last.’ [laughs]
He got a job as a senior lecturer I think at Queen Mary. He deserved it, he’s, he was...
Actually he was another far Left, he was further to the Left than I was.

[11:02]
Was politics still a part of your life at this point?

Well, yeah, I like listening to the Parliament channel. God! when I see some of the
types who get in there... Oh yes, I’ve got political views. I’m certainly against an allelected second house, an upper chamber House of Lords, because the House of Lords
is, is essentially a revising chamber. I think the, the people who get elected as MPs
have got the charisma, sharp elbows and thrusting, to get on. You don’t necessarily
want people... Well you do want some people like that, but you also want some
people who are what you might call straightforward guys, you know, people like
scientists on the point of retiring or something like that. I mean, I’m sure you can
think of some of the people you interviewed who would never dream of standing for
election, and if they did they probably wouldn’t get elected, as I said, because they
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hadn’t got the thrust and charisma needed to get that way. On the other hand, in a
revising chamber, for revising legislation, they’d be just the sort of people you needed
too. Like judges.

Mm.

In fact, [inaud] that the judges occupied by, they were kind of ex officio members of
the House of Lords. You know, certain judges, High Court judges were ex officio
members.

Mm.

Yeah. Well it was called the... The judges who sat in the Lords, when they sat as a
judiciary, they were called the House of Lords. Or, or the... Because they were the...
I mean people talk about, they used to talk about... Now they talk about appealing to
the Supreme Court, but then they used to talk about, you can appeal to the Lords.
They didn’t mean the, the House of Lords as we know it, the upper chamber; they just
meant that group of judges who sat in the Lords.

[13:24]
Mm. Talking about artificial intelligence, I mean, it just occurred to me...

Yeah yeah.

I was just wondering why you thought it was important at that particular time to be
into AI.

Oh I thought it was, I thought it was a great challenge. I still think. I thought it was a
great challenge, to solve problems. I mean most of the way computers are used to
help industry and thingies, you know what the problem is, you work out how it should
be done, and then you write a program to do it. Sometimes you can modify it,
depending on how... But, by artificial intelligence, I mean, you know, creating that
program in the first place, have artificial intelligence, a creative thing. And I
remember Turing... You see I learnt a lot from Turing that way. One of the... I was
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most impressed by... In fact one of the first things I had to do... Oh I first conceived
the... I first got enthusiastic about the idea of artificial intelligence, we talked about it,
even people and staff at Essex. [muffled sound]

Could you mind your microphone.

Yeah, sorry. Sorry.

Sorry.

Even the staff at Cambridge, I mean, it was talked about from quite early on. And,
Turing himself wrote a programme... Well, no, no he didn’t actually write a
programme. A programme was written to play chequers, but that was simply a
programme, which anticipated all the various moves. And when it was an obvious
solution, it would throw... if there was a choice between, you know, two equal moves,
it would toss a coin or something, you know, toss a coin inside, choose a random
number and select it so you couldn’t deduce anything like that.
[15:35]
But, no, Turing wrote a paper, which I discovered... I, after Turing’s death in ’54, I
was... an Italian magazine sent this paper to Turing, and, I don’t know ho opened his
mail, maybe I did for the first day or two, I don’t know. Probably, Professor Newman
probably opened it and said... and came down and said, ‘Look, can you... can you deal
with this?’ He wouldn’t waste time saying, you know... He said, ‘Can you deal with
this?’ And... Or someone... So, I read it, and, I got quite fascinated. This was a
programme called, this was a, an article called ‘Can Machines Think?’ And, it was
partly written from a philosophical angle. He, he took the, the object... He... [pause]
He went, Turing went through the counter-arguments, and destroyed them one by one.
It was really an eye-opener for me, and, it made me, you know, accept that... [pause]
I remember he told me he thought that in fifty years, well it’s more than fifty years
since his death and he’s been sadly proved wrong, it would be possible to... Was it
that he was talking about? Anyway, he came up with the famous test known as the
Turing Test, which was that, if a man went, an averagely intelligent man went into
one cubicle, and the computer was in another, and you could... so you couldn’t see
them to make out from their physical appearance which was the, the computer and
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which was the man, but you could communicate with them, and ask them questions.
And, if they could hold their own for ten minutes, which is...or five minutes even...
Or, I think the idea was, the, the average length of a discussion between, of a
conversation between two people at a cocktail party, if you could fool the interrogator
for that length of time, then you had to make the polite assumption that, the thing, or
it, or he, could think, you see. Because, that’s how civilised people behave. If
someone wanders in to a, you meet someone at a cocktail party, and you get into a
casual conversation, and he makes satisfactory answers, or she makes, you make the
polite assumption they can think. I mean, it’s a good working definition. I mean they
may not be very bright, because a lot of people at cocktail parties probably aren’t very
bright, but, he was trying to give... You see, the gambit was, I think the opening was,
‘I am sometimes asked, can machines think? And so we have to take this question
seriously, what do we mean by that?’ And he went through the various... He, he
actually predicted that it would be possible to have a, a five-minute conversation
where you could be fooled, and that someone would write a programme to do this
within fifty years. Well, he was talking 1954. Well we’re already at 2000 and... No,
sorry. No. Yeah, 2004... Yeah, in ’54, and, we’re already in 2004. So, you know,
he’s been proved wrong. But attempts have been made.

Mm. Mm.

[19:38]
But, he went through the various arguments, like from Gödel’s incompleteness
theorem and things like that. [mic noises]

Can you mind the mic, sorry.

And, as an example of the kind of conversation that you might engage in, would be...
[pause] You would ask them about poetry, like... [pause] There’s a piece of
Shakespeare, maybe from... where somebody says... [pause] Talking to a lady,
‘Compare thee to a summer’s day’, you see. And then you say, that’s acceptable; how
about, ‘Shall I compare thee to a winter’s day?’ And, the computer replies, well, yes,
it would scan. But of course you see, the, being on general knowledge, the computer
might not know that a lady doesn’t wish to be compared, [laughs] whose face doesn’t
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wish to be compared to a winter’s day, rather than a summer’s day you see. And
practical everyday knowledge you see is inherent in the idea of what most people
mean by saying, can a machine think?

Mm.

And he comes up with this idea of a cocktail party conversation. He obviously went
to more, more elevated [laughs] cocktail parties than I, I went to. But, anyway, it was,
it was a brilliant... And, I, I confined myself to, you know, simply editing it, you
know, for, for misprints and things like that. I thought... And sent it back. It turned
out... I, what I did think was, I thought it was very odd that he should have chosen to
publish it in an Italian journal. It turned out I was wrong. He had actually submitted
it to the magazine called Mind, and somehow, a copy had got... I don’t know how this
Italian paper had... Maybe it was a different paper actually that was submitted to
Mind. But it turns out that the so-called Turing Test had been originally first
published in the Mind magazine.

Mm.

[22:44]
Anyway, you asked about why I was interested. Well, I was just enthused by the idea
of... [pause] I was enamoured of the idea of artificial intelligence, that... Because I
suppose that... Well, the brain is a finite thing, the brain is a finite thing, its neurons
buzzing around and everything, and... Yeah.

Mm.

And, well Turing might not, might be... [pause] But, I mean, humans have been
around for what... Humans, that is, I don’t mean necessarily hominids but humans,
what do we call them?

Homo sapiens?

Yeah, Homo sapiens have been around for, what, thirty to fifty, about 50,000 years?
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Mhm.

And computers have only been around, what, fifty. So it’s early days yet. I’m
confident that, you know, in the end we shall be able to build androids. And I
suppose that was at the bottom of my mind. I hadn’t really appreciated the total
complexity of the task. But, we made a start with, Brady, Bornat and Brady did work
on the recognition of characters, which ain’t so easy, you know. If you take a printed
character, if you were to take that character, a printed character like the n, the n in
Tony there, and you blew it up to the size of something like a window pane, it would
look extremely grainy. And the edge, whereas the sides of the n...

Printed n.

...it looks a clean little line. But when you see it blown up, it looks anything like it, it
looks very very very grainy. And the question is, how do you deal with the
obfuscations or the... No, that’s me covering... How do you deal with that very
grainy image? And, I’ll show you... I’ll take this off and get you a pencil.

[pause in recording]

[26:00]
Could you describe what you’re going to for the tape as well please?

[pause – returning to mic]

Do you want to...

OK?

Do you want a clean sheet in my notepad?

[pause]
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Do you mind if I just adjust you as well?

Well, so much of, so much of character recognition depends on circumstantial
knowledge. [pause] Like... [50 secs pause-drawing] Oh. Oh, yeah. [pause] So,
you see that a, it could pass as an h, but you know that the cat sat, you know that cat is
spelt c-a-t you see, so, you come to expect an a there. And you use general
knowledge, language knowledge, to resolve the difference between an a and an h, and
with other things you’re using... So... But... So you... By just looking at the
character alone, especially when, as I said, blown up, it’s all right and... It’s a very
difficult problem, but it seems to have been cracked more or less now though,
character recognition devices are, I don’t know, ninety-five, ninety-eight, ninety-nine,
I haven’t kept up with character recognition, but...

Why did you start with character recognition?

Well we did start with character recognition.

I mean why did you start with that particular problem?

I’m not sure, Mike Brady probably... Well, it was... Why did we started with that
particular problem? [pause] Well it showed, it, it... It held out likelihood of success.
We wouldn’t have started with Turing’s problem of a, a cocktail party conversation, I
mean and that had... But it was, it was really quite difficult. But I think, Bornat and
Brady, Bornat and Brady got a grant for it.

Mm.

[29:15]
But that’s the sort of thing we were doing. Pat Hayes also came. He was a law unto
himself though. And, I had one student who, the idea was to read a book and to be
able to ask... To read a child’s story and then to be able to ask questions on it. I
found, in the year I spent in America, I still had some children’s books, and there was
one story called Watch the Whales Go By. It was the story of the whales that
commute, well migrate, between the far North and Alaska and the, some bay in
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Mexico. And it’s the story of their life really, how they go to breed and, and this
thing in, in Mexico. I think, I don’t know whether they stay for a year or two down
there. And then their immense journey back up. They don’t... they’re whales that
feed on sort of, plankton. And the story which was written in, for children, was just in
groups of, you know, four lines, and things like that. And, and the idea was for the, to
write a program to kind of understand, to understand this very simple story, and to,
and then be asked questions on it. I mean the story... Well there were characters in
the story which you could give names to, like A B C D, and actions. And you... And
you’d be... And, you had to write a program so that you could ask it questions, like,
after the whales left Lake... Well, it wasn’t a lake, it was open to the sea. Yeah, after
the whales left the Bay of [inaud], where did they go? And the computer had to work
out you see what the answer was, by looking up in the story and interpreting, and the
way... Yeah. It only, only had limited... Well the student got his PhD all right. A
chap... I mean the external examiner was a chap called Longuet-Higgins.
[32:13]
But, those are some of the things. But, it was a start. And, we also recruited staff in
the... Oh I know who we recruited. We recruited a chap called John Lasky in the
second, in the second year. The VC insisted on making him a reader. I thought that
was unwise. I thought it was very unwise. But at that point, I hadn’t got around to
telling the vice-chancellor I didn’t agree with everything, [laughs] with all of his
ideas.

[32:45]
Mm. You mentioned the Lighthill Report as well.

The Lighthill Report was about the end of the Seventies and, or the beginning of the
Eighties. Well a lot of money, partly, partly because I, you know, I encouraged
artificial intelligence at Essex... Well I wasn’t the only... Other people were, other
universities were... In fact, I’m sure there was a chap from, I think, I’m sure there
was a chap from Canterbury. I’ve forgotten his name now. He went to, ended up at
Brunel I think, or Reading. There were, people from up and down the country were
doing work in this subject. No, the Lighthill Report was, I think the SRC had got a bit
concerned by the end of the Eighties, or whenever this was, I can’t remember. A lot
of money had been lashed out on projects with little, little in the way of solid results.
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Well that’s often the case. [pause] There was a whole unit which lived for about ten,
fifteen years on research to find a cure for the common cold; in the end it did, returned
absolutely nothing. [laughs]
[34:23]
Anyway, so they appointed a distinguished mathematician, what you might call a
polymath, an all-rounder, like Professor Lighthill, who was, well he was like our own
Professor Proudman but writ rather larger. I think he was, well he was a Fellow of the
Royal Society for one; I don’t think Proudman made, made that grade. He had too
many other interests I think. Politics and women I think probably prevented him
really achieving that. Politics, university politics. So he had, he taught me a lot about
politics, general politics.

Proudman?

I mean national politics and, you know, what was possible and what wasn’t. He
opened my eyes a bit. He was a bit of a mentor in that way, Professor Proudman.
When I met him in the bar at lunchtime I’m talking about. No, we didn’t talk about it
at Senate meetings. But if I met him in the bar at lunchtime, he was, he was quite
happy. He was a sherry drinker. I think that was part of his undoing, that and
smoking. Because he died shortly after he retired, and he retired after me. He was...
In fact he was a younger man than me. He’s been dead twenty, twenty years at least.
He was a very, quite, a very bright bloke. His father was quite a distinguished chap
too. That, he was, he started the maths department at the University of Essex and,
well, he generally helped to, you know, start the university. I think he fell out with
the VC in the end.

[36:14]
You mentioned that he taught you a lot about politics.

The art of politics. Yeah. He was another, a good, kind man, because I found myself
on a at least two occasions. [mic noises]

Can you mind your microphone.
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Pardon?

Can you just mind your...

Yeah.

Sorry.

On at least two occasions I was asked to be on a, a committee to, how to deal with
students who had made themselves objectionable you see, especially on the occasion
of, on the occasion of student unrest you see. Because people who, you know,
behaved out of all reason were brought to justice. I don’t know the... We had a
proctor, yeah, there was a proctorial committee I think. If the proctor arrested
someone, nominated someone, reported someone for, you know, gross, gross
misbehaviour, he was called up before the beaks. And, I had to, on two occasions I
had to chair two such meetings at least. Who did I have with me? I might well have
had a student on one side and a member of the, a member of the staff on another, or,
maybe a member of the technical staff or something, you know, they weren’t just all
[inaud] classes. And, I remember, I remember telling him, [mic noises + TB loses
mic] asking him once how I should... Has something fallen down?

Your mic has just fallen off.

Yeah.

I’ll just reattach.

OK, I’ll stop talking till you’ve finished.

OK, we’re back.

[38:16]
I remember, there was something, there was a two-day hearing and on the, on the
evening of the first, I phoned him up, I said, ‘Look, it’s pretty bloody obvious that this
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chap is guilty. I would send him down for a whole year.’ And I said, ‘About the
other fellow,’ I said, ‘he’s guilty, but I think he was persuaded, but he was weakminded,’ and, I think he was persuaded by this ringleader. And, we talked about...
He was very fair-minded, he said, ‘Well if you really think he was out of his depth
and the other chap was, led him on, then, you must punish him less severely. He was
a very good, he was a very good man, he was a very kind man essentially, he was,
he’d call himself an old-fashioned liberal.

[39:14]
Mm. How did he teach you the art of... Sorry, what is the art of politics in this sense,
you mentioned a few minutes ago?

Well, motions that are likely to succeed in a meeting. I mean the art of compromise I
suppose. That’s what politics is about, yes. And in particular, he, in many cases at
Senate he suggested compromises. I remember myself suggesting a compromise
where some students who had refused to play ball, whether they should have their...
their exam papers wouldn’t be marked, or they were refused it. They were refused
entry to the examining room. And I said, ‘Well,’ I suggested, I remember suggesting
this at a Senate meeting, ‘don’t do anything that’s kind of irreversible.’ I said, ‘Let
them sit the exams, but then, withhold the marks for them.’ That is, they’ll have a
few months in which to admit to the error of their ways, and then we can, then decide
whether, well we know their marks, we know whether they’re worth a degree or not,
but we can withhold the degree for, to the next degree ceremony, they won’t
necessarily have to wait... Well, they’ll get a degree, but it will be a year later than...
They’ll have to wait for the next degree ceremony, was generally speaking the year
later. But if you stop them taking the exam, well there won’t be a chance to re-sit it,
they’ll, they’ll never have a degree.

[41:17]
Is this in connection to the student unrest?

Yes, in connection with the student unrest. And, then what had happened was, it
wasn’t lis... So, typical of the Senate, they set up a working party to, with me in the
chair. [laughs] And I found myself chairing a working party, yeah. This was all so
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totally different, you know, to when I was at Manchester, which was a model of
orderliness, as are most universities now on that front, of course, although of course...
I mean other cultural shocks you’ve got, well, once when I went into, to give a
lecture, in the front row there was a bloke with a Mohican haircut. Well I mean, you
just wouldn’t have got that in the Sixties at Manchester. I’m not sure what you could
have done about it. But it just never occurred to students to behave like that you see.

[42:28]
You mentioned that the students occupied your computer lab as well.

Yeah, they did. And, I was in London at the time, I got digressed. I was, I was
attending an SRC, a Science Research Council meeting, and I got back, and I
remember, I had to pick something up from my office you see before going home.
And as I walked down towards the department, and where it was situated, as it
happened it was situated near the, the computing, the computer room, the computing
centre in the computer room, I saw all these faces at the window, I thought, good
God! what’s happened? And I went in and it was quite lit. The room was occupied,
the thing was occupied. And, oh there was jokes about it and... I mean the main thing
was to prevent any damage, was to calm everyone down. And Keith Bowden was
superb in that way. Keith Bowden, we had an excellent man who we recruited from
the Army when he retired, the computer operator, he was an incredible character. He
had, he had... He was from the, the Pay Corps, where he had been used to, you know,
operating Hollerith machines in places as far apart as Bengal and Jamaica, you know,
at a time of riots even. So he was in his element there. He was a retired company
sergeant-major or something, I don’t know, whatever they called these... Anyway, he
was, he was the head of a paymaster unit. And, at the end of... He had done his
twenty-two years, you know, a soldier would do twenty-two years and then they retire
him. But, even in these days, which is, we’re talking about ’68, ’69, the Army then
went to, they helped him find a job in civvy life. So, they knew Essex had got a
computer and they phoned up the registrar, the vice-chancellor, and said, ‘Is there any
possibility of giving him some training?’ you see. Well we took him on, he quickly
warmed to the idea, in the end we took him on, he became the computer manager.
Well operations manager. I don’t think he ever made computer manager as such. He
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probably could have done but he, no, there were certain... He was... Oh he’d seen
service in Northern Ireland and everything.

Mm.

Oh he had some wonderful stories, of riots when... I mean he was in India before
India, you know, was, became independent in 1948, he’d been there. He knew all
about crowd control, [laughs] because, I remember him saying to me, you know,
‘This is just another crowd control situation. I’ve seen many of them in my twentytwo years in the Army.’ And, he, it was him in fact who, well Keith Bowden, he got
on quite well with Keith Bowden, the hardware man. They both, they, they got
everything under control, they got everything under control. I’m not sure how we...
What we didn’t do... In the end we were at the entrances. We let people come out but
didn’t let more people come in.

Mhm.

In effect we stood at the door and said, ‘If you want to get in, you will have to assault
us, and that is a criminal offence. And that wouldn’t look good on your CV.’
[laughs] And, they were... You know what, this is what I mean by saying that,
leaving Manchester and going to Essex was a cultural shock, [laughs] in as many
different ways. Yeah.

[46:40]
What did the staff at Essex think about the student situation?

Well, you see, it was such a young university and many of the staff themselves were
young. Some of them, I mean, actively sympathised with the students. Yeah, some
of them actually sympathised with the students, or attended their meetings on a
pretence that they were, they were going along to help them to see reason. [laughs]

Is there any particular reason why the students targeted the computer laboratory?
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Yeah, it was prominent, they were new, it was prominent, and, thought it might
make... I, I’ve completely forgotten what their demands were. Probably, some of
them... Yeah, I’ve completely forgotten what their demands were. A seat on certain
committees, so many seats on a Senate committee or seats on the Senate and things
like that.

[47:45]
Mm. Mm. Could we talk a little more about the Lighthill Committee and, what was
the effect of it on the way that AI developed in Essex in your time there?

[pause] Oh when they set up the Lighthill Committee, yeah, they... Yes, because I
think they had spent a lot of money, and, there wasn’t a great deal to, to show for it.
Well, but then, yeah, ten years isn’t... They hadn’t been going for more than ten years
I’m sure. And they called in Lighthill because he was, a great mathematician. Yeah,
I got diverted because I was comparing him to Proudman, but, Lighthill was, he was
quite a physically imposing man too. He was a very strong swimmer. He used to...
Some summers he, he used to rent a place on Sark, he used to swim round the island
of Sark in the, the new... And that’s how he died actually.

Yes.

He had a heart failure, he didn’t complete the swim. Anyway, so... Well, it was, it
wasn’t... Without actually looking at the report, the report was received unfavourably
by the, by people like Pat Hayes, and they called it the, they joked about it, they called
it the Dark Vale Report. [laughs] I’m not actually sure... Oh yes, I think his view
was that, they should cut out the blue sky ideas and concentrate on... I think what,
they were known as special systems or, no. Well, if you focus your attention on
particular topics, you can probably narrow it down... I think it’s essentially,
essentially was, don’t go for the, the Turing Test type topics; go for something where
there’s prospect of success. [pause] Where you can... Yeah, that, that was more or
less it. Something was... [pause] There’s a word, there’s a word, I’ve forgotten, I’ve
forgotten the phrase. [pause] I’ve forgotten the phrase they used. Anyway, that was
the upshot of the report, concentrate on things where, where you can put in lots of,
where you can include lots of shortcuts and levers and... There’s a word about the
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sort of thing... [pause] Where you can include... [long pause] Where you can
exploit clues and, [pause] and include things of limited scope.

[52:08]
So, sort of narrowing down to smaller areas where you can understand things more
easily?

Yes. I’m trying to think. There was, there was a phrase to describe the whole thing.
[pause] Oh it’ll probably come back to me. I’ll let you know if I... I’ll let you
know...

What was the...

...by email.

[laughs] I was just wondering what the effect of, you know, the AI funding squeeze
that came out of the Lighthill Report was on Essex.

Well just that I suppose, the squeeze. Oh I think at the same time other... I think
probably, other possible applications came up, and they were probably complaining
that they weren’t getting their share. [pause] I, I think it was, the SRC wanted, you
know, approval from the cognoscenti, you know, people with FRS status, to allow
them to concentrate on, maybe development work rather than research, or something
like that, to put it crudely. [laughs] I, I’ve always thought that a lot of, a lot of work
done was clearly low-level development work. I mean, I remember one bloke
complaining that one of Bowden, one of Bowden’s projects which was using
computers to control projectors, cinema... [pause] in the days when, simply,
stringing... Where film comes in various sections and you have to run one after
another. It was just computer controlled projectors. I remember, he set one up in his
own house. He got a grant for... It wasn’t research, it wasn’t research, you know
what I mean, the principles, the principles had long been, Keith Bowden himself had
proved the principles of computer-controlled devices, computer-controlled
mechanical devices. Well not just mechanical devices, electrical devices. It, it wasn’t
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research, it was, I would have called it low-level development work. But it brought
money in.

Mm.

Now, the RSC wasn’t proposing to... I think it was just proposing that it be allowed
to, you know, encourage less blue sky, blue sky stuff and more, fine cloudy weather
stuff. Yeah.

Mm.

Yeah.

What else did your duties at Essex actually involve?

Well I think I’ve described about, the lot of them, you know, all the things you get
involved in as head, as professor. Outside committees, I’ve mentioned the, the SRC,
the, the polytechnic course approval committee for, for that. Any other committees?

[55:55]
What’s an SRC committee actually like? Can you describe it to me?

You simply met other guys like yourself. Oh, oh they, you met people from industry
on them too.

Mm.

Yes, I remember there was a chap who was, who was quite... And when he retired he
became an artist. He was the boss of, oh... [pause] There’s a programming firm in
London that was... The, the one I mentioned, the, the CEIR one, which was owned by
BP, or bought by BP and run as a, run as a computer software house which would
take on projects and work on them, you know, like the BP project, the original BP
project which had started it. And there was another parallel company. The chap I’m
thinking of is Philip Hughes. He was quite famous, as the boss of this... Logica, that
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was it. He was the, he was the head of Logica. My friend, my colleague Sandy
Douglas had recruited him, he worked for BP in Malaysia. And, Sandy Douglas said
to him, ‘Look, if you’re interested in computers, get yourself back to London and
apply for a job with Logica. Your managerial skills alone will ensure you in good
stead for the first six months; by that time you will have picked up enough about the
subject to lead a project.’ He eventually became boss of Logica. And when he
retired, he was... And he painted, he was a painter, and, his paintings are quite
famous actually. But I met him on a committee too. And he, I remember working
with him on another project, yeah.

[58:16]
Did the industry...

Philip Hughes was the name.

Did the industry people have any particular influence on the committee?

Oh yeah. Oh yeah.

In what sort of matters?

Oh, well, in, in a subject like computer science, I think it’s, you’ve got to find out
what people in industry, what is proving useful in industry and what isn’t.
Programming languages for instance, you want to find out what sort of languages are
proposed from time to time, and, some of the languages like, oh, I’ve forgotten now, I
should know it. [pause] It was invented by... Well it was marketed by Sun Systems.
It’s a language used extensively.

Java?

Java, yeah, that’s it, yeah. Java was something invented by Sun Systems. But who,
who in Sun Systems invented it, I don’t know. I could probably find it out and that.
You can find anything you want by looking up Wikipedia and things like that.
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Mm.

What other things did I get involved in in Essex?

[59:54]
Talking about industry actually, I wondered if there was any sort of, did industry want
you guys to come up with anything through the SRC?

Sometimes, you know, we had this student placement. It went on for about... Well,
Barclays, when they’d got the real feel of potential of what was possible, I think they
only continued their scholarships for about three years, or four years, and after that we
packed it in, we decided to have a conventional course. We... But during those three
years, all the staff went out, the staff, during the summer term when these students
were in industrial placement, all the staff, each one visited about half a dozen, I don’t
know, three, depending how many there were, students, to, visited where they were
working to see they weren’t being... Well, to see that they were being gainfully
employed, you know, and they weren’t being abused or used as, for hack jobs or
something. Yeah. And, you sometimes got involved talking, well you, you usually
got involved talking to their bosses, you had to find out from their bosses what they
were doing. But, sometimes they would lead to conversation which would lead to,
you know, problems that might be taken back and thought about in the... Having said
that, I can’t actually think of one... I’m sure it happened to certain, one or two of the
other members of the staff; I don’t think it actually happened to me. I’m sure it
happened to one or two other members of staff. So... Oh I think interchange between
industry is, is good.

Mm.

ICI particularly I think was good.

[01:01:54]
Mm. Was there any particular direction that industry wanted to push the SRC when
you were on it?
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Oh, no. No, they... Well, I pulled out of the... I sat on the SRC committee, probably
most of the Seventies. After that I pulled out. [pause] But I don’t think the industry
was so involved with the computing, or had so much experience, that, that, I don’t
think they had the weight to fling around.

Mm.

Well.... And the most people... I remember Philip Hughes, he was the, was he then
the box of Formica? Logica? He might have, he might have been two from the top
by the time, when he was on the committee, but he eventually became boss.

Mm.

Database was another big subject, is when I became interested in the end.

Sorry, is this actually at Essex, or in the SRC?

Well, in the SRC generally. And people were...

Can you mind your mic again? Sorry.

People thinking about databases, because, it was... Well database I suppose began to
characterise the use that was made of computers by large fractions of industry. And
so, query languages, query languages for databases, that is, where you could ask
questions of the database. Asking questions, open-ended questions of computers, like
at a cocktail party, that’s as far, at the moment I think that’s as far off as it ever was. I
remember... Well, that was certainly my conclusion ten years ago. But when you got
a database that’s about something specific, well you can ask it thousands of questions,
but you need a language to do so.

Mm.

And then, having got the answer, you might want to say, ‘Right, well it’s nice to
know that. In that case, do this, that and the other.’ So, there weren’t only query
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languages, they often had, you know, an application as well, because you would get
statistics, you’d get facts from the database and then use that in an application. So,
database work became really quite important I think in the, in the, throughout the
Eighties, maybe throughout the Nineties, probably still is.

[01:05:06]
Mm. You talked a little bit about your, well you’ve talked quite a bit about your
career at Essex. How much time did you have for your own research?

Not a great deal unfortunately. For six years I was chairman of the department. That
to some extent was... [pause] I think the VC had probably... So between ’73...
Yeah, by 19... I was chairman of the department for the first six years, and the last
three of those I was also Dean of the School of Mathematical Studies, or, for three of
those six years, not the first three, but somewhere in the middle when Proudman
wanted out, for the same reason, he wanted to get on with some of his research. How
much he ever did I don’t know. But... So, I was very busy. Yeah, that was it. Being
Dean was another thing on in my list of duties. For three years I was Dean of the
School of Mathematical Studies.

What extra duties did that entail?

Chairing board meetings, dealing with problem students who were reported for, well
either, for idleness or, something. Well I remember one student was reported for,
cheating at exams. And it was a bold-as-brass cheat. He, he wasn’t cheating. This
was an incredible case. It was a re-sit, because if you didn’t pass in June... Anyway,
I’m digressing. After... You’re talking about my career at Essex. Well, too much of
it was administrative. From ’67, since I got there, and to, ’73 I was chairman of the
department, for three of those years I was Dean of the, of the faculty. Then, then I
had three years to myself. Obviously the VC didn’t think I was making very good use
of it.

What were you doing?
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Well... Well, a lot of it was actually taken up, the time, with this project about
answering questions on a children’s story, helping this student. Because in 1976 he
appointed me Pro-Vice-Chancellor (Services). The, the chancellor, the vicechancellor has three assistants, they were called, the Pro-Vice-Chancellor (Academic),
who advises the VC on academic matters, the Pro-Vice-Chancellor (Students)... no,
(Social), Pro-Vice-Chancellor (Social), who deals with problems involving the
Students’ Union, requests from the union, and the Pro-Vice-Chancellor (Services),
who deals with matters of security, pay and conditions of the non-academic staff, and,
well safety and security. Well in the case of social unrest, student unrest, security
becomes important. And, I did that job for four years, because at the end of...
Normally does it for three, but then they discovered something in the, in the
ordinances of the university or something which says, a pro-vice-chancellor can stay
on for a fourth year, and they asked me to. So I did it from 1976, ’77, ’78, ’79, to ’80,
yeah.
[01:09:47]
Then, then I had a sabbatical in... Then, it was then I got interested in query
languages. And then I had a, a sabbatical in Italy, at a place called EURATOM, for
six months. That was in ’80... ’82 I think.

EURATOM?

It’s part of the Brussels, they created atomic, atomic research institutes in those
countries, and they created one in Italy.

Ah.

Well mainly because France had one and Germany had one, and so Italy thought they
ought to have one too. It was that sort of business. It was buggin’s turn. Anyway,
EURATOM was on the shores of Lake Maggiore, so it was quite a pleasant
sabbatical. And I, that’s where I worked on query languages.

Was that connected...
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In the end, it... [pause] In the end I, I wrote a book on it, but, I don’t think it was very
well received. I thought it was OK, but then, by that time I had got to what I
thought... Didn’t necessarily agree with what other people thought. But...
[01:11:14]
And then when I came back, I was back... Oh while, while the... I was very annoyed
actually, because while I was away, about the time I was away, Professor Bowden got
killed in a car accident, it was terrible. No one else was involved, I think he’d,
knowing Keith he was trying to do too many things at once. Talking into a, a tape
recorder, lighting a cigarette, and... If they’d been invented he’d have been talking
into his mobile phone or something, but... I don’t know what he was doing. He was
trying to do too many things. And, I think he lost control, went across the reservation.
He was driving back from London one night, it happened about eleven o’clock at
night. He went across the central reservation, right the other side, and rolled down the
embankment virtually under a railway line. For some reason it wasn’t crushed by a
train. I don’t know. I don’t know the details of it. I know his widow was interrupted,
woken up about four in the morning by the police saying, ‘Your husband’s been
killed.’ Charming. She herself is dead now, but, she was a widow longer than she
was a wife of the, married to...
[01:12:48]
Anyway, after I ceased to be Pro-Vice-Chancellor (Services), they got Professor
Bowden into the job. There was still a bit of student unrest. Oh there was quite a bit
of student unrest while I was Pro-Vice-Chancellor in those years, ’76 to ’80. And
there was still a bit after that, because Professor Bowden was Pro-Vice-Chancellor.
He was killed in about ’82 I think.

Mhm.

’82 or ’83. ’82. And there was still a bit of student unrest there. And, and I saw it at,
at Canterbury in ’89, when, there was a, there was a meeting, I think it was to do with
the twenty-fifth anniversary of the foundation of new universities, and there was
meeting at Canterbury. And, we were due to go down to dinner after the afternoon
sessions. We assembled in a room, and, waited and waited, and I suddenly realised
that something was up. And sure enough, the dinner, the dining hall was occupied by
students. [pause] Anyway, then, later, I, I...
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[01:14:13]
Talking about Bowden’s death.

[pause] Yeah, that, that was quite a blow to the department, especially the hardware
side. But we had to find a replacement, and... We had a selection committee to
decide it, and, frankly I thought, well none of them were suitable. But the VC got into
his head that somebody was, that one of the applicants was OK, and, this chap never
in fact... When he was offered the job, he, the VC, I told the VC, ‘I don’t think he’s
going to apply, I don’t think he wants the job.’ I think it was, it a hedge, while he
applied for some other jobs. And anyway, he was far too, far too, on the hardware
side that, for my liking. I was agin it. But, I couldn’t persuade the VC. And I went
off on my sabbatical. It was on my sabbatical that I phoned, yeah, I phoned him up
and said, ‘Is he taking the job?’ And he said, ‘Well he hasn’t yet, but I’m working on
him.’ He never did take the job. And, I think, we had a lucky escape.
[01:15:34]
Anyway, when I came back, I, I suggested to the VC, a chap called Simon Lavington,
who is, he retired, oh, a few years ago now, he, he lives near, somewhere near
Ipswich. And, he was interviewed, and didn’t get the job. That’s right, I was really
annoyed, I was really annoyed. Simon Lavington didn’t get the job. This other, the
VC preferred this other guy. I thought it was a disaster. I didn’t put it in quite such
strong language to the VC; I should have done. And I think the VC in the end came
to regret it. Anyway, I persuaded Simon Lavington to apply again, and he did, and he
got the job. And the VC, he said, ‘I’m very grateful to you.’ [laughter] I thought it’s
the least he could have done under the circumstances.
[01:16:32]
Anyway, I found myself Dean again for a year, because... Yeah, I, those last years
between, after I came back from EURATOM, I decided that, I decided I’d like to
write a book. It was a, it was an academic activity though hardly a research activity,
if you see what I mean, but, you know, that’s what I wanted to do, and that’s what I
did. And, even that wasn’t... I had to do quite a, quite a big investigation of what it
was.

What was the book on?
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What was it? Well, I couldn’t get away from inventing my own language, I called it...
It was never taken up. I called it... Oh what did I call it? Plan... [pause] The name
will come back to me in a minute. It was published by McGraw-Hill, but I don’t
think it sold very well. [pause] But it encapsulated... I came up with a language...
Yeah, one of my faults, I’m quite willing to admit to faults, one of my faults was that,
I didn’t pay enough attention to what was going on elsewhere. And, the language I
came up with was, well, it was not unlike Java. I don’t think Java was then a query
language for... Well, I thought it was much better than Java, but, there it was. If
you’ve got a language which was... I remember a chap in IBM told me this. If
you’ve got a language that’s doing a job, like, there was a language once called
COBOL.

Mhm.

Computer Oriented Accounting Language or something like that. And it works in
fashion, and it gets popular and use it, people don’t want to change. But I met a chap
in IBM who, he was a very unusual chap for an American, he didn’t drive a car.
Quite incredible. He didn’t drive a car. He was employed by IBM, and he came up
with a language that did the same job as COBOL, only about, the language was about,
a tenth, occupied, the compiler was only a tenth of the size, and it was about ten times
faster. But it didn’t replace COBOL. He said, ‘Well Tony,’ he said, ‘in this game it
has to be 100 times better, not ten, just ten... not just ten times better, it’s got to be 100
times better.’ 100 times as fast, and 100 times, and compiles 100 times quickly, and,
uses only a fraction of the space. I don’t know whatever became of him, but, he was a
bit of an odd character. He was very nice, I mean, he wasn’t... talking to him, he was
really down to earth. He, he, oh... Yes. OK. You wouldn’t think he was an oddball
at all, he was, a really very intelligent lad to talk to. But, it was odd that he didn’t
drive a car though.

Yes, being American, it’s...

[01:20:20]
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Yeah. Anyway, in those final years, I, I decided, I decided, yeah, when I was sixtythree, I’d had enough and I went to the... and did a deal with the VC, or at least I got
the chairman, John Oliver, to do a deal with the VC which was that, if I could retire
early, when I was, in... I’d be about sixty-three, sixty-four. [pause] No, actually, I
was only sixty-three. They were, they were, they were... they were offering early
retirement. Yeah, so, I retired when I was sixty-three. And, I said, ‘Well, I’d like to
concentrate my book, if you can...’ I said, ‘I’m quite happy to do the dean’s job,
because I’ve done it before, and I’ve attended every board meeting, I know what’s
involved in the dean’s job, and, and if you want a dean, and let me off teaching for a
year before I retire, I’ll do the dean’s job,’ and, that was it. It wasn’t the most
glorious exit, you know, ideally you should go out on a high, but I didn’t.
[01:21:50]
But the four years... I think, in some ways the four most interesting years from an
administrative point of view were the four years I was Pro-Vice-Chancellor. That was
quite, it taught me quite a bit. And I came up with some solutions to minor problems.
Yeah, it’s one thing that, wherever you are in an organisation, you think, ‘Oh well, if I
could do that job, I could do it so much better than the guy doing it already,’ and, and,
and I’d have the power. But like many things, however high you climb, and you think
that this is where you, you can exercise power, you find you can’t, there’s too many
other people involved. Even the VC I think found that, you know, he was hamstrung
by the Council. You’ve got take the Council with him. The Council is a body of,
well it contains some professors, and it contains the business magnates and things like
that. And you’ve got to... Or, local worthies, like the Lord Lieutenant of the County
and that sort of thing. And so, the VC didn’t have a free hand. In fact in 1968 things
reached such a pitch that, there was a Parliamentary select committee visited the
university to find out what, Essex University in 1968, or was it ’69, to find out what
student unrest was all about you see. That’s how Parliamentary... And
Parliamentary... And they were, they didn’t exactly get roughed up by some of the
students, but, otherwise they would have been sitting in the Tower of London I think,
but... They produced a pretty damning report I think. I know one of the members, I
remember Professor Gibson said to me... [pause] The students were lying down,
that’s right, outside, outside the room where the select committee were meeting, the
students had some grievance, and they were lying down on the floor of the room, and
it was the only way out. And as the, the select committee eventually decided that,
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they ought to get out, they had to... there was no other way out, unless they wanted to
climb out through the windows. Well it might have been a, it might not have been a
ground floor... it might not have been possible if it was an upstairs, on an upstairs
floor. But, they’ve, they’ve... they had to step over these students on the way out.
[01:24:33]
Well there was one guy who was a bit of a pain, and I remember Alan Gibson said to
me, that man, his personal import... his idea, his privacy and importance was so
important to him. He was an MP. Well all members of select committees are. But
anyway, he had to step over the student, and one of the students, I don’t know
whether it was a man or, raised... it might have been a girl student, raised his trouser
leg and said, ‘Oh what a beautiful calf.’ And this man, oh God! he nearly went spare.
[laughs] Because he had never met anything like it before. And, I met this bloke on a
later occasion actually. He had... It was at the time of independence, Rhodesia and
Zimbabwe and Robert Mugabe and all that. And... Well actually, I was on this guy’s
side, because, Robert Mugabe is a, a real pain in the neck. But he was then a
revolutionary, and he attracted the students’ sympathy. Oh yeah, I remember that
meeting. That was, that was some time in the ’76-’80 session, yeah. Now what else
can we talk about?

[01:26:05]
I was ask you about, well just ask you what you were doing at EURATOM actually.

Oh well, yeah, I, I was continuing to work on my book. But... Well actually, no, I
was, I had a, I had a student, I had a research student there, and... a Greek research
student. He had done an MSc with us, and I got him interested in this database stuff.
And, it was at the time when computers were beginning to talk to each other. But he,
he had been, he had served in the Greek army, he’d done his two years, and, had
served under tents in, on the Turkish border, and, he could speak quite good English,
in a very Greek-like way, but, it was understandable. He was a very good bloke. He
had the opportunity... His ambition actually had been to go to America, to get a
Green Card so he could work in America. And while he was at EURATOM he did. I
remember him coming to me, I thought, oh that’s, that’s saying goodbye to another
student. But anyway, I wished him well. And, I’m in touch with him. Had an email
from him the other day actually.
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What was his name?

His name was Tasos Kontogiorgos. He worked for, first of all he worked for Bell
Telephones, which then became, eventually became, oh I’ve forgotten, something
Industries. Bell Telephone broke... When Bell Telephone was broken up into
separate... It, it was, Bell Telephones was a huge monopoly and the Americans were
breaking up monopolies, and, so the ones for each state were called the Baby Bells
you see. But they also had this vast research laboratory. And they became Lucent
Industries, this research laboratory. They had to produce things and design things
and, and maybe even make things. They got called Lucent Laboratories. Anyway,
when my student, Tasos, went there, he worked for... I don’t know whether he
worked for Bell Telephones when it was still Bell Telephones straight away. I think
he worked for some, oh what are they called? Oh. He just got temporary
programming jobs with people who employ, you know, home programming. And
then he got a more permanent job with Bell Telephones. Then he met his wife and...
Then he got a job with a Japanese security house, whose name I’ve forgotten, it’s
quite well known. Then he got a job with Goldman Sachs, and he worked for
Goldman Sachs for quite a long time.

Mm. He was your student at EURATOM originally?

Yeah. Yeah. And then he... Yeah, he telephoned me one day and he said, ‘Goldman
Sachs have appointed me, sent me on a posting to London for two years.’ And, they
provided him with a flat in Harley Street. Not the Harley Street, the part where the
doctors live, but Harley Street extends, or it changes its name, across the, that road, oh
what’s it called? The road that runs past Euston, King’s Cross and all that. Anyway.
Anyway, his, his house, well the flat where his house was, more or less overlooked
Regent’s Park.

Oh, nice.

And, Vera and I went to stay with him on a number of occasions. Cor, he was
certainly earning the money then. But he was, he was a hard-working guy. He used
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to, he worked in the City but he used to walk to work every day. And he had... He
was a fitness fanatic, he, he gets up at... Still. Well he was, he was twenty-seven in
19... in 1982, twenty-seven in 1982. Or, twenty-two from eighty-two is... [pause]

[01:31:03]
Mm. So you had to supervise him at...

So he was born in the Fifties then wasn’t he? Was he born in ’55?

Late Fifties.

Add twenty-seven to fifty-five. Well add twenty-five to fifty-five and what do you
get?

Eighty...

Eighty.

Yup.

So that, in ’82 he’d be twenty-seven. Because, I asked him why he couldn’t stay on
and do, you know, finish his PhD. He said, ‘Tony,’ he said, ‘I’m twenty-seven.’ He
said, ‘I’ve really done nothing with my life.’ He said, ‘I’m not going to be an
academic, even I get my PhD. My parents want me to go to America and make a, a
name for... and make money.’ And, he said, ‘I’ve enjoyed my time at Essex, you’ve
taught me a hell of a lot about computing...’

Essex or EURATOM?

Well he was at Essex before.

Ah, right. OK.

We both went to EURATOM.
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Right.

Yeah, we both went to EURATOM, I as a sabbatical, he actually got some sort of
fellowship or something. And, he said, ‘I’m very grateful for all you’ve taught me,’
he said, ‘but I have, my next step is America.’ And, about three months later he came
along and said, ‘I’ve got my Green Card.’ And, he was in heaven. So I left him there.
We were only there six months, and he stayed on about another three I think.

[01:32:32]
What was it like working at EURATOM?

Different, [laughs] from... Oh you got squabbling between the different nationalities.
I mean, the boss was a Belgian, but the people under him were Italians. You’d think
they’d have a bit... Well, I don’t know about the whole of EURATOM but of the
computer department, the boss was a Belgian. Well there’s no doubt the, the boss of
EURATOM was a, was an Italian. Oh, an introduction to the Carabinieri and
everything. Yeah, it was all quite different, yeah.

How different? How do you characterise it?

Food. [laughs] The food. The bureaucracy.

Was there a lot of bureaucracy there? Or just different?

[pause] I suppose, I’ve been comparing it... Well I’ve never worked in the English
scientific, in the Scientific Civil Service. [mic noises]

Could you just not cover...

Sorry.

Sorry.
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It probably may have been no different from working in the Scientific Civil Service,
like Harwell.

Mm.

Would be the nearest equivalent. They, they had a reactor, but it wasn’t operational.
I think they used to do some mini tests on it, but, they weren’t making a, they weren’t
making bombs or anything, it was... A lot of the work had got nothing to do with
atomic energy at all. It was... It was... They were, you know, recognising things in
satellite images and things like that. They were doing all sorts of things, I suppose in
other sections, apart from the computing, but, there was nothing faintly atomic about
any of the people I met.

Mm.

Yeah.

[01:34:44]
You were... I was interested that you had done two sort of, sabbaticals in different
places, IBM and EURATOM. I was just wondering if either of them had any sort of,
great influence on you in your career.

[pause] Well I think... Well the one in New York I think was perhaps more
interesting. Well, it was different because the people spoke English. In that, some
ways... We made some good friends actually out in Italy, well and in America.
[pause] I revisited, we visited some of them many years later in... We met a family,
we made good friends with a family. Because I had my car stolen out there, and, Vera
met some children in a baker’s shop and got friendly with them and, or they got
friendly with her, and, eventually met their parents. Then when he discovered my car
had been stolen, he offered me the facilities of his garage. I said no, I just quite...
Yeah. And... Which I didn’t take up actually, because I’d solved the problem. Well,
I, I would park my car in his house, in the driveway of his house, but I didn’t want
actually for him to take his car out of his garage. No, that was... They’re still around
actually, we still get, we’re still on Christmas card terms.
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[01:36:24]
But to come back to, career-wise. No. Essex was... I think that to some extent the
first six... All the reasons, yeah, I said it was a cultural shock, the, the work, the,
being responsible for a whole department. But, the, the chairmanship, and that was
another thing that was different from the thing, if you were head of a department in
Manchester, you were head of department more or less for as long as you had the job.
But in, at Essex, you had the job for three years. You could be re-elected chairman,
but, and some people, well, quite a number of people were and did the job for six
years, but I don’t think anyone took it on for nine years. You’d probably have been
unpopular. But it was all, that was another way it was, the new universities were
completely different from the old universities.

Mm.

There was a lot more committees were more evident too. There was a lot more
committees, and the students wanted to sit on the committees and everything. All that
was more or less hidden from me in my time at Manchester, because I just took my
orders and my complaints if I had any and my questions, you know, to the head of the
department.

Mm. Mm. Mm.

There was nothing like the departmental gatherings that... There was a, there was a
staff, maybe still is, it’s very different now, a staff, you know, canteen at Essex. But
it was a mixture of staff and students, you know, there was no... everything was
democratic. [laughs] There was no difference.

[01:38:16]
How did you feel about retiring?

[pause] Oh, I had, instead of the... When I went to Essex, the other thing, I said, I, I
had to have a, a kind of an outdoor activity. Now up in the north, it had been, when I
first went there, it had been rock climbing and mountaineering. But I had more or less
for safety reasons to give that up when I had a family you see, when the family
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started. Now at Essex, I conceived an interest in sailing, and indeed we did get a
thirty-foot yacht in the end. Well we got three boats, we got a power, a dingy with a
power, with a, an outboard on; then, I sold that after three years to a chap who ran the
computer science department at Aberdeen. He was a chap I met on the SRC
committees. So that served one person, I sold him my, my inflatable. Then I bought
a small, was it a nineteen... I think it was a nineteen-foot, nineteen-foot sale boat, or
was it a twenty-one? No, maybe it was a twenty-two. I can’t remember. Anyway. A
Hurley twenty-two, that was it, it was a twenty-two-foot boat. Then I wanted
something bigger, because I wanted all of us sleep on it and cross the sea to, the North
Sea, and, I bought myself something called, oh, I’ve forgotten the name of the class of
the boat. Anyway, it was a thirty-foot boat.

Mhm.

Not thirty foot on the waterline, it was probably only about twenty-six foot on the
waterline. But it was, at least you could... It was a sea-going yacht anyway. We
went to... Not that we ever travelled much, because, the children were still under, you
know, the children were only about fifteen, sixteen, seventeen, and Vera, Vera’s
really no great sailor, was...

How many children?

And, the... We crossed the North Sea to Holland and then went into the lake system
and that. That was fun. We also went to the Channel Islands. The roughest trip we
did was when we went to Holland and had to get back. Well we didn’t have to get
back, but Richard, our youngest son, was mad keen to get his A-level results. And
partly against my better judgement, the weather was unsettled, and we set off from
Ijmuiden, for Harwich, and it was quite clear after about... The trip takes about
twenty, twenty-two, twenty-four hours. After five hours it’s quite clear there was a
really strong westerly blowing. And, we set off at five in the, about five in the
evening, and eight o’clock the next morning it was quite clear I was going to turn
back. I turned back for Rotterdam. And I was very glad to see the tank farm. By the
tank farm, it’s big... oil storage depots, and the sun glints off the tops of the, the oil
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tanks. And, by that time it was blowing, at least force eight, was quite, which is gale
force. And that was quite enough for me.

[01:42:05]
How many children did you have, sorry?

We only had one of the kids on board on that trip, but we’ve got, I’ve got, we’ve got
three sons. We’ve got three sons. The youngest son was on that trip. And we came
back by ferry, very ignominious I thought, we came back on the ferry. [laughs] That
I had no problem with.

Mhm.

And went out two weeks later. We left the boat at the Royal, the Royal Dutch Yacht
Club, or something. Or, the Queen Juliana Yacht Club, in Rotterdam, we left the boat
there, and, and had to pay of course. And went back to, I went back two weeks later
with my neighbour, who lives in the next house. He’s a, he’s quite an experienced
sailor.

Mm.

Though, in some ways you’d think so. But he can stand on a foredeck in a force eight
gale, you know, bringing the sails in and things like that. He’s a good chap.
Anyway... Well I don’t know, I think I’ve pretty well covered...

Yeah.

...a lot, a lot of the points.

I think we have...

I’ll quickly go through this list and see if there’s anything, notes...

Do you mind if I just...
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Notes for the Monday oral for the Barclays scholarship.

[End of Track 13]
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[Track 14]

Fortunately we had good staff. Eventually gained the... Oh, a thing I haven’t got to,
mentioned, and this was another thing that, on those first six years, which was, those
first six years at Essex were the, the busiest years I’ve known in my lifetime. And on
top of all the things we'd got, we had the... had to be, I was nominally director of the
computing service as well.

Mhm.

By that time, no one was really... It was eventually divorced from the computer
science department, but at that time, there was... And, it’s a question of, what did we
do to replace this ghastly 1900? Well, we got the idea of getting an American time...
Time-sharing was coming in you see, where, instead of submitting decks of cards,
instead of the students submitting decks of cards to be run by the operators, the idea is
to have all the users sitting at terminals.

Mhm.

How’s the time getting on?

Yes I was just wondering that.

Well, it’s just, it’s twenty past four.

Got about, twenty minutes say?

Oh yeah, I mean if you want to catch an earlier train...

No, no, there’s one at five to, so I...

Yeah. anyway...

I’ve got some other questions I’d just like to finish this off with.
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[01:33]
The man who I said, I said I was fortunate in my staff, and on the, on the computing
service side there was a, there was the manager who was, he was very competent at
managing things, he did the day-to-day management, but the, the brains behind the
outfit was a chap called Brian O’Mahoney, who was a software expert. And, we
agreed that the 1900 should be replaced, and we set our heart on getting a machine
called, the PDP-10, it was later called just the DEC-10, it was made by DEC. A very
successful company that was swallowed up by another company, whose name I’ve
forgotten. Well that was years later, years later, I mean about, ten, fifteen years ago.
I’m talking about 1970 you see. And we wanted to be the first people in England to
get a time-sharing machine where users could sit at terminals, and the central
computer was so powerful, you know, it could, it had time to look and understand
what people were typing at one terminal, that user, and then sweep on and deal with
the next user, and then the next user, and so on. And when it wasn’t, when it switched
from a user, say ‘I’m leaving you,’ it had to store all that chap’s information, his
program, the data he was using, it was stored away on the, the central disc you see.
And then... In other words, it was a complete clear-out for a few seconds. And then it
would take the next user and pretend it was a one-off, it was, it was a dedicated, it
dedicated itself to that user you see.

Mhm.

And then when, you know, after a minute, it would go on to the next user. Each user
thought it was having continuous attention, but it spent... You see, if it had about
eight users, I don’t know what the actual time allocations were, they were in fact only
milliseconds, so, if it dealt with... Because I mean it was doing computing in
microseconds, but it could spend, say, fifty milliseconds paying attention to one user,
then hide all that stuff, then wrap up his stuff. Any keyboard movements that chap
made would be saved in a dedicated way. Then spend fifteen milliseconds with the
other user, and so on. And then come back to the first user. Well if there were, say,
ten users and he spent fifty milliseconds on each, that’s 500 milliseconds which is
only half a second. So the first user was, by the time-frame, would think he’d been,
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he’d been, the computer, central computer, would have been dedicated to him all the
time you see. And so on.

Mhm.

[04:49]
Well we wanted to get a machine like that. And the only people who made a
commercial machine were DEC. And we thought, we must get this. So, we made out
a case, and, I didn’t hesitate to push this with my contacts in the SRC committee that I
sat on. This was nothing to do with grant applications, because, the grant application
to get a large time-sharing computer, it wouldn’t go to the SRC anyway. They might
have been asked to comment it. It went to the University Grants Committee, a totally
different body. And they had to liaise with the, the Ministry of Technology, as it was
called then. The Ministry of Technology. I don’t know whether Tony Benn was, he
would have stopped it probably [laughs] if he, if he could have done, as it being not
British you see. There was that sort of attitude about. Because this was the early days
of... Well it was actually the Heath Government. Well it was the last days of the ’69
Wilson Government, the early days of the Heath Government. And, we, we kept
plugging away, and, and we made this, and, and we got messages back from the
University Grants Committee, ‘This is a very unusual application. Can you say
particularly why you want this?’ And we, and we had to say, ‘Yes, it’s a state of the
art thing, it’s been coming a long time, but no British computer, no British computer
company so far has come up with a computer like this. It will serve as a spur, people
will visit us. Other universities will visit us, and demand, saying... Business will visit
us, and will see it.’ And we have, because we had put students out to place them in
industry for... Well, it’s the days when this was active you see, it would be ’68, ’69,
’70, and maybe ’71. We abandoned the scheme after that, it became just too timeconsuming to manage you see. Because you, you... and during the whole summer you
had to keep track of what these things were doing.
[07:19]
Anyway, we, we used this, and we said we have links. All our students go out to
companies which either, which either use computers or make computers, during the
summer, and we hope that, that our experience will encourage people to follow our
line and hopefully for students to, for companies to... and to create a demand.
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Because I said, you know, computer companies will eventually build what their
customers will tell them to. And our students are spending all this time with their
customers and they can tell them about, when they go to this, and say, and say things
like, ‘Oh we, we’ve got a time-sharing machine at Essex. Why haven’t you got one
here?’ And this might be to someone like, Reed International or something like that.
[08:18]
And so... And, well, we were taken seriously. Professor Flowers, who was Chairman
of the University Grants Committee, or at least the computer application, he chaired
the request for... They formed the special... Computers were so important, they,
they... You’ve heard of the, the Lighthill Committee, well the Flowers Committee,
Professor Flowers who was a professor of physics, he was a boss, one of Harwell
bosses at one time, and he was never the boss but he was a prominent figure there. He
headed, you know, one of the important departments. And, I was quite friendly with
him, because I had met him at Harwell. I’d even met him on a plane somewhere, I
don’t know, might have been going to New York or, or Scotland, I don’t know. But
anyway, he knew me. And I knew he was the chairman, so I had vague hopes that he
might remember me. He did. And, he, he personally came down with a little group
of people to vet our application. And, it was successful. We were the first university
to get a time-sharing computer.
[09:35]
And, oddly enough, it was followed, the next wasn’t a major university, the next was,
a computer at what is now Hertford, Hertfordshire University. I’ve forgotten the
town, where it is. Proved very useful, because, there was this one other computer,
and, and it came with a program, a software, to run the university’s wages scheme on.

Oh right, so it's used by other...?

Yeah. And... Yes, that’s right, it did the university’s wages. And when... And I
don’t think, I’m not sure we ever did it on the 1900. No, I don’t, I don’t know, might
have done, helped.
[10:27]
Anyway, one day there was a breakdown, I don’t know what happened, I don’t think
the... One day there was a breakdown, and, we quickly phoned up this place at, in
Hertford... Hatfield. It was Hatfield Polytechnic in those days. It’s now Hertford
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University. It was Hatfield Polytechnic. We phoned them up and said, ‘We’ve got
problems, can you help us? If we bring all the tapes for our wages, can we run them?’
And they said, ‘Yeah, no problem.’ So we, we rescued the, financially, for the
finance department, you see. That was the other thing. I, I, I missed, I’ve written it
down in the notes, but eventually... And, I was really, the PDP was very pleased.
Apparently, I wasn’t present, but I was told afterwards that the meeting of the court,
he stole this, and, I wasn’t there. People said to me, said, ‘Your ears will have burnt
Tony if you’d been there, because he, he knew you weren’t there, so he extolled your,
he praised you very much.’

Who is he in this case?

[laughs] No, I... He didn’t... He... Well I was pleased to hear it. I was so busy, I
couldn’t go to the meeting of the court you see to hear it. If I’d known about...

This is the university court?

If I’d known about it, I would have gone, yeah.

Mm.

[12:04]
Yeah, I was Chairman for the first three years, and, and select... served on... Yeah.
The pressure, the pressure was... Yeah, I said it was the sixth... I’ve said here, ‘The
pressure was somehow unremitting for those six years.’ The pressure was
unremitting. After that, the pressure was all on recruiting AI, artificial intelligence
staff and theoretical staff.

Mhm.

Also the student unrest and the whole system of university government, yeah.

So...
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I think I’ve probably completed it. Would you like a cup of tea before...?

Can I ask you just...

Yeah, sure.

Just a few questions to finish off the interview really.

Yeah, of course, of course, of course, of course. Yeah, feel free. Feel free.

[12:49]
How did you feel when you were approached to take part in our project?

[pause] Oh. Well your project, or, who was the other guy, Thompson’s?

Our project.

Our project? Well at first I was surprised, because somehow I thought, you know,
somehow I thought that... Well, in two ways. One is, I didn’t think, I thought you
should be interviewing people from the Royal Society, you know, the real, the movers
and shakers of the scientific world, and the other was, I thought, well, there’s
always... Thompson already taped me. My first thought was, oh I can always refer
him to Thompson. Yeah. But then you, you insisted on doing your own. So, yeah,
yeah.

Oh, it was...

I must say, I’m finding it much easier to talk to you than I did Paul Thompson. Very
much.

Thank you.

Maybe that’s not a good thing, I don’t know.
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Has there been any real difference you’ve noticed in the two interviews at all, in terms
of content?

Well, similarities in common [inaud]. [mic noises] [laughs] Well at least I haven’t
been... Have I been coughing much during...?

No. No.

No. Good. Good. Yeah. I had a, I had a, a chest X-ray, they didn’t find anything
wrong, and the doctor was worried, and I had an ear, nose and throat examination, and
they couldn’t find any signs of throat cancer. He said I haven’t... He said, ‘With what
I can put through your nose, I can’t really reach down and look at final traces, but,’ he
said it, ‘it looks healthy enough to me.’ Anyway, he said it’s just a viral cough and,
viruses can take a long time, he said, the whooping cough virus lasts a bloody long
time, yeah.

It hasn’t come up too much on tape actually.

Yeah.

Like I said, you know...

Good, good.

Have you actually found being interviewed, has it been OK? Have I pushed you too
hard, or not enough in places, or...?

No, I’ve enjoyed today.

Good.

I feel like I’ve let my hair down, I’ve enjoyed today. An opportunity to talk about my
shortcomings as well, yeah. Which was that, if I’d really been what you might call an
alpha, a grade one alpha, alpha one professor... I’ve said, the first six years, I’ve
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written down here, and I said it to you, I found unremitting the pressure, it was so
unlike anything at... so unlike...
[15:36]
I mean, there were research projects, a research project I’d done with, well, you would
call it research. Well it was, it was perfectly acceptable, it was, it was a perfectly
acceptable piece of work. I got an MSc student to do it. And, it was a perfectly
acceptable piece of work. And, well he finished it, well the day I came to Essex
virtually, he got his MSc, no problem. But... It was an MSc by research of course. It
was to... It was partly motivated by the fact that the compiler-compiler wasn’t as
efficient as a compiler would be, because it was so general, and it treated everything
as, as an instance of the general, so you had to hunt it down, you had to go lots of...
And, well, it was a question of optimising... No, I don’t think it’s so much connected
with that. It was a connection with optimising compilers. You find out which parts
of a program... You look at a number of programs, maybe all, all programs, and you
run them on an interpreter, to find out which are the most frequently used types of
instruction. Are they add instructions, are they jump instructions, are they access to,
access to the magnetic store instructions, are they, the disc? And there’s all sorts of
instructions. Are they division instructions? And to find out which are the most
frequently used. The purpose of this is, because the most frequently used, you can,
you can concentrate on those types of instructions and optimise them.

Mm.

Now the instructions were in, not the basic machine instructions but the, the coded
instructions in the language, so you could, whether they’re assignment instructions,
and what kind of assignments are they, whether they’re, you know, assignments,
simple assignments like, a = b + c, or are they complicated expressions, you can
classify them. And, when you know which kinds of instructions are made most
frequently, you can optimise them, and... in the compiler which you’re on, you can
optimise the, the translation of them, so that the compiler resulting from the compilercompiler, or from any compiler for that, the final program will be, maybe not
optimised in the way that a different program, a brighter program, running, inventing
that particular program for the problem, he might do, find a better way of doing the
job, ten times better. But, for any particular program, you will provide the, the best
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translation for it you see. And, now I had this MSc student do the work, and it looked
very promising. Now, I was so bloody busy, the work was so unremitting, that, it
never got written up.

Oh right.

And... And, the sad thing is, six or seven years later, they were doing this work at the
NPL. I could have kicked myself, but, well, that’s life. Yeah.

I think I’ve got about...

[19:40]
But, I thought to myself, well, at least I know it’s a good idea, the NPL spent...

Can I ask one final, last question...

Yeah sure.

...in the dying minutes?

Yeah.

What do you consider to be the high point of your career, the one or two things you’re
most proud of?

Oh, the years... On the technical side, the years between, I don’t know, ’53 and ’63.
Yeah.

So...

The work on the autocodes and the compiler-compiler. And on the, on the admin
side, I achieved a lot on the admin side in those first six years at Essex, I was quite, I
was glad to... I was quite pleased when I finally... I, I just think it had... It hadn’t
diminished my enthusiasm, my curiosity, about computing, because I still went round
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thinking and trying to get the best people into... But, so many of my own ideas had
by then been overtaken you see, and I just hadn’t had, lacked the capacity. But if I’d
been someone like, you know, the president of the Royal Society, or the VC maybe,
you know, you could have done both. But you see, when the V... Yeah. Yeah, well
that’s it, yeah. OK?

OK.

End of Track 14]

[End of Interview]

