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Track 1

February 15th today isn’t it?

Okay, we have [laughs] ignition, we have lift off [both laugh].
Right, this is an interview with Dr Bob Parkinson on February 15th 2010. Right, I
think we’d like to start off with talking a little bit about your early life and childhood
really, when and where were you born?

Okay, I was – I was started by World War Two [laughs], I was born in London, my …
parents met in London and my father lived in London, my mother was a nurse who
was working in London at the time, this was 1941 when I was born and – but my
mother came from Sheffield so fairly soon after I was born my mother certainly
moved back to Sheffield to her parents and my father followed – my father was a civil
servant and got transferred up to the north of England and followed. So I was brought
up – up to the age of thirteen in Sheffield, so I don’t really think of myself as a
Londoner, I’m a Yorkshire man really [both laugh], except that I wasn’t born there.
And to that extent – and then when I was thirteen my father’s job moved again and we
moved down to Cheltenham which I stayed in until I went off to university. But in
fact Sheffield is important in terms of why did I become a scientist which I guess is
your next question, or why did I become an engineer actually. Because my mother
was – as I said was a nurse and if she’d been anything else she could have been a
singer, and my father was an excise officer in Customs & Excise at that time so that –
and left school at fifteen and gone into the civil service. The family didn’t have
enough money to put him through university in 1920, 1930 period. But my grand –
my maternal grandfather was, being Sheffield, in steel, in wire actually was his
particular speciality, he – in those days perhaps wouldn’t have called him an engineer
but he was an engineer and got me the idea that this was interesting, this was
something fun. He taught me how to use a micrometer I remember and I’ve still got
one of them hidden away somewhere, and things of that nature. And because we were
living in Sheffield we were very close to my maternal grandparents rather than the
paternal ones which were still in London. And so that was an influence. And then I
guess – I was trying to work this out … when I was nine or ten I went through a
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phase, I suppose lots of kids do, of wanting to know about everything and I remember
having little notebooks that were sort of different things that you wrote down. And …
found out I wasn’t any good at sports or football or any of these – these nature so you
tend to go to more intellectual things. And I remember … about the only school prize
I ever got was in my last years at the primary school and I actually – I think it was a
second or third prize and I probably only got it because somebody was ill that day,
which was a book about science. And it was actually probably – one of the secrets –
it was probably a little bit older than I was, but I – but one of the secrets with kids that
age and I did it with my son is if you don’t tell them that it’s outside their grasp and I
actually read this with great interest and that kind of got me going.

[04:40]

And I remember that I then passed my Eleven Plus and went to grammar school and
about that time the first edition of the Eagle came out with Dan Dare and so forth and
all sorts of other things that kind of got me interested in space, I started reading
science fiction, reading Arthur Clarke and things of that nature, and so that got me
interested in – in science and space and so forth. But it – and at school I was
reasonably – well I was good at physics, I was reasonably good at hard sciences, I was
not very good at things like biology where you had to remember lots of things, I’ve
never been much good at remembering a million names, but I was quite good at
working out how things went together and so forth. And in fact it was basically I
think that because of my maternal grandfather that ultimately when I went off to
university I went off to do engineering rather than physics.

So sort of practical rather than theoretical then?

Yeah, and it was probably reverse prejudice [both laugh] at the time, all my sixth form
compatriots went off and did physics or maths and I was the one engineer who went
off and did engineering and didn’t go to Oxford or Cambridge and did this thing. But
it was – probably was a matter of I’d like to feel that it was something that you’re
going to build or do things afterward rather than just do theoretical things, yeah.
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Hmm, could we sort of backtrack over a few of the things you’ve mentioned already,
it’s interesting saying you were born in London but consider yourself a Yorkshire
man, do you have any memories about growing up in London at all?

No no, I don’t know when we – exactly when we moved out of London but I was
probably not more than one or two years old … yes, I was – I must have been – I was
still in a pram [laughs], I know that from the photographs at the time when we were in
– in Sheffield again. So I – probably didn’t spend more than a year in London, erm
…

What are your earliest memories then of being a child?

Earliest memories of – in Sheffield, the house we lived in in Sheffield, I remember the
first day we moved into that, that I have this – the first memory I have is this is your
room in this new house that we were just moving into, I have no idea when that would
be exactly, it was before the end of the war, so I was probably about three, three and a
half at the time. Because I know that – that – I remember ‘cause my father had a job
looking after a factory there, used to go off in the dark of the morning and so forth and
I remember my mother teaching me the alphabet by firelight because we got up –
‘cause dad had gone off to [laughs] – off to do his work and we didn’t switch the
lights on ‘cause of the blackout and things. But we had a fire and we – she had the
cards which we laid out and remember this kind of thing, so that’s as far back as my
memory goes.

But what do you remember of your first home then?

Well I was there until I was thirteen so I remember quite a lot. Er … I could probably
even sort out – if I thought hard I could probably even draw you a picture how the
house worked, it was semi-detached house in the suburbs of Sheffield and nothing
particularly extraordinary there, but yeah.

And do you remember what your room was like at all?
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Yes, it was a fairly small room but I had a – I was an only child, which this will get
complicated later, but I was an only child and so I had a room to myself right from the
beginning and, erm, it was at the time that my – my mother didn’t work after I’d … so
it was – it was that period of – of a typical lower middle class family things. We lived
within walking distance of my grandparents, my maternal grandparents … we didn’t
have a car for instance.

[10:05]

My – in fact my father was a very keen cyclist so we had bikes [laughs], right from –
from an early stage I had a bike, I was taught to ride properly, we went on cycling
holidays in – in the sort of ‘46 ‘47 period. I’m – the first time we went we went up
into the Yorkshire Dales and I remember I didn’t have my own bike, I actually sat on
a saddle on my father’s crossbar [laughs], that’s how we got around on our holiday. I
can remember us getting the telephone there, but that probably wasn’t until I was …
nine or ten at least.

Are there any other technologies do you remember from your time of growing up
there?

Yeah, erm, some of this is false memory because you actually go back and do it and I
remember we did an exercise with my – oh probably in the 1990s, with my son about
– oh that was triggered off by somebody saying that something new every two years
or so, and we listed from the post-war period through things that are significant
introductions of technology, if you like, into households and it’s better than one every
two years, every year from 1945 onwards. Things like washing machine, well the
washing machine comes in twice, twin tub washing machines come in and then fully
automatic washing machines. Televisions come in probably three times now [laughs]
‘cause you start with black and white, you go onto the colour and so forth. And you –
when you start to make a list [laughs] there’s – you know, it’s almost one a year of
these things are coming on and nobody notices it happens, that’s the – that’s the
technology revolution that’s going on. And when I was writing the history of the BIS
one of the things that I had to do was to think my way back to these guys who were
working in the late 1940s, early 1950s, what their life was like. The fact that Arthur
© The British Library Board
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Clarke for instance lived – had a flat in the middle of London, he was a – well before
the war he was a junior clerk in one of the civil services and – but he was living in the
middle of London, right? Nobody lives in the middle of London any longer [both
laugh] but he could walk – he – there’s one of the stories was that he sees one of the
guys from Liverpool back on the train at one o’clock in the morning and walks back
to his flat from Euston [both laugh], alright. And you have to think no telephones
communication was either by being there or by writing a letter, so they wrote a lot of
letters. All these things are – even the fact how many clothes people had, they didn’t
have separate clothes for leisure and working, those things are missing, and so when
you’re trying to look at what the people are doing in those days you’re actually having
to think your way out of a lot of the things you take for granted.

You mentioned that you remember getting the telephone a moment ago then, was it a
big event at the time then or –

Hmm … it’s a very good question, I don’t remember … it was significant but – but …
all – all these bits of technology, like your washing machine, it’s not actually as big an
event as you would think. It comes in, it’s time we had a telephone sort of thing,
everybody else [inaud] – it’s time we had a telephone, you know, why can’t [laughs]
and so we can afford one, let’s get a telephone.

I mean I was just wondering if there any sort of specific you remember about getting a
telephone.

[14:45]

It was funny that you mentioned that one specifically?

I don’t rem – well I can remember funny stories [laughs] like forgetting my
homework and having one of my friends dictate their homework over the phone and
my father getting cross when he got home ‘cause he’d tried to ring mum up and I was
on the telephone for half an hour [both laugh].

Did that happen often then?
© The British Library Board
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No, it happened once – on one occasion and I remember that because it happened on
one occasion. But yes, there were things like that that – that it suddenly enabled. Erm
…

What else did you use it for, are there any others you can remember along those
lines?

Not particularly, no. I still have a – a certain antipathy to telephones in general but –
so I probably don’t remember [both laugh], I’m not – I’m not the sort of person who
instantly picks up the telephone and rings somebody.

You mentioned being lower middle class a moment ago, I was wondering could you
go into a bit more detail on that, what does that mean at the time?

Erm, what does it mean, I don’t know [pause]. It’s – my father was technically a
white collar worker, right he worked in an office, I say technically because we lived in
Sheffield and Sheffield was still a steel town and white shirts did not work [both
laugh]. You know, white shirt would not last a day, it was still a sooty dirty place.
But he had an office, well not – it’s an office job, he had to go out and visit people
and so forth. We weren’t particularly well off, but we weren’t poor either and we
prob – either by way of dint of that’s the way we were or whatever, we didn’t really
think that you were particularly going to have to save up until things came, but you
didn’t get – you – I suppose everybody in that area didn’t buy things on the basis of
that they were something available. The telephone for instance was probably a
decision that we could afford it but we didn’t get things straightaway. We didn’t have
a television for – in fact the only reason my parents eventually had a television was –
was after my grandfather died and my grandmother was getting on, she actually came
to live with us and she brought the television with us and that was the television and it
was long after we could have afforded a television, it was just didn’t see the point. So
things like that you can’t quite tell whether it’s we can’t afford it. The university
thing I can relate to because my … I went to university because I got a county major
scholarship, I have – I feel quite seriously about this these days that we’ve ruined our
education system. When I went not – fifty per cent of the population didn’t go to
© The British Library Board
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university but those that went to university, if you got a university place you got
assisted things. And my father paid some of that, my father being in the business as
he was paid exactly how much he had, I don’t hold this against him but, you know, if
he was – if he owed fifty pounds three and sixpence you got fifty pounds three and
sixpence on the day that it came because [laughs] that’s the way he was with – with
things like this ‘cause he spent his time adding up, he was sort of kind of an
accountant in the – in civil service terms in that way. But – so I went through
university reasonably well off, I mean in terms of I didn’t have to starve or
particularly feel that I couldn’t buy books or anything like this, because the system
with a grammar school education allowed me to go in there and do a university
course. My son went to university and I paid his way through university, ‘cause I was
rich enough to do that, so he didn’t wind up with 20,000 pounds of debt at the end of
university. But – but that’s the difference, if I’d not had – if that intermediate thing
had not been we might very well have been in the situation my father was in the 1920s
that, ‘You can’t go to university ‘cause we can’t afford it.’

[20:05]

Can you tell me a bit more about your father, he sounds an interesting person.

Alright [laughs]. My mother was the interesting one, my mother was the extrovert
[laughs].

Well do you want to start with – first start with your mother ‘cause I’m interested in
both so –

My – yes [pause]. My father was the middle one of three in his family, he had an
older sister and a younger brother, they … and he’d left school at fifteen I guess and
he’d taken the civil service exams and he’d gone into the Customs & Excise, which he
subsequently stayed all his life. Eventually he became a … established officer, that
you started, at that particular time and that particular grade you started off as an
unattached officer that – that was a sort of donkey work anywhere. He worked in the
Port of London and did various – he had lots of funny stories about his early life in the
Port of London. Then eventually you get a – an established position which is related
© The British Library Board
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to – to a particular office. And he never went on beyond that, he never went onto any
of the higher grades, he just stayed there. We – and there was business about how you
could move to a different place, we moved from Sheffield to Cheltenham when I was
thirteen and that was him picking up the opportunity for a transfer to somewhere nice,
and that was it. So he was fairly steady and methodical. He was a … yes, in many
ways much more methodical than I’ve been but there is a certain trait in there that he
… he – as I said he could have been an accountant in some respects, he liked order, he
dealt with figures, because he was dealing with – in the days before VAT but that sort
of thing. He had the ability which is quite amazing that – ‘cause it was still pounds,
shillings and pence in those days and he got a column of figures, he would go, and
write the full total down at the bottom. That wasn’t uncommon, and it’s the days
before calculators, it was impressive that he’d basically run his … finger off a – a lot
of figures, and write the number down at the bottom [laughs].

I have to ask you, are you any good with maths yourself in this reflection?

No, I was lousy [both laugh]. I – I learnt to do mental arithmetic, I’m – I now have
the thing that I make a point with students about doing sums, ‘cause I find doing sums
very important in engineering, I say, ‘If you’re not doing sums it’s philosophy and not
engineering.’ But I learnt to do mental arithmetic when I became a section head and
had people bringing me answers to things and I had to work out whether I believed
them without actually doing anything physical [both laugh], so I then learnt to do
mental arithmetic. But up to that point I really wasn’t any good at even mental
arithmetic. The … yes, what other things about my father, he … he very much liked
the country and so we would go out into the country regularly and we’d walk or cycle,
he was a very keen cyclist, he’d done a lot of cycling before he got married. I also
discovered one of the things that more or less disappeared when he got married, he
was also a keen photographer at the time and actually had won prizes for his
photographs, and it was only after he died we dug through the family archives and
I’ve picked up some of these things he’d done back in the 1930s. He was fairly quiet,
he – he read a lot and was interested in lots of things, he was … and I – he was good
with discussing things. So again, I said I learnt lots of things and particularly I used
to say I actually learnt my law at the family dinner table, because he’d have problems
that he’d had to work, that – and some of these would come back and we’d discuss
© The British Library Board
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things like this and he was – he was a good debater in that sense, he wouldn’t let you
get away with anything. And so you learnt that sort of thing.

[25:55]

As I say he was the introvert one, my mother was the extrovert. My mother was very
musical, she trained as a singer before the war and after the war she maintained
interest in singing right through till very late in her life. She actually – when we were
in Cheltenham she ran two ladies’ choirs, she was the only person I’ve ever seen who
could conduct with both feet off the ground at the same time [laughs], that much
energy putting into it, you know. And, er … quite extrovert, yes.

Are you musical yourself at all or …?

I suspect that there are bits and pieces. I – somebody said do I play an instrument and
the answer is only for my own entertainment, not for anybody else’s but I suspect my
liking for Beethoven sonatas, which is one of the things I do play on the piano, is
related to the fact that when I was small and my mother couldn’t obviously go out and
was still looking after – she used to play them to me on the piano, so I suspect that’s –
that’s – that’s what I inherited. It may have jumped a generation because my – I have
a handicapped daughter who’s autistic and can’t speak, but she can pick up a tune on
one occ – and sing it back to you on one hearing [laughs], I know [both laugh]. And
people have often commented how well she sings and so forth and we all said, ‘It’s
after her grandmother.’ But my mother was the artistic one and I expect what I’ve
inherited is the artistic tendencies from my mother, but – but perhaps not in music but
– ‘cause I paint and … and that sort of thing I suspect is my mother’s influence, yeah.

What sort of mother was she, if you could sort of sum up her approach as a parent to
you?

Well I think both my parents were … were good in the sense I didn’t – that it was a
happy household and didn’t really have too many problems. I was well looked after, I
had more problems outside than ins – than in the family. Being fairly … not – let’s
say not sporty and not particularly physical, tended to get picked on outside, I had a
© The British Library Board
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little bit of trouble with bullying at one point, those sort of things. And I still don’t
particularly care for sport, just on the basis that – that that was always the thing that
created most pain for me when I was at school sort of thing [laughs].

What were your favourite subjects at school?

Erm, probably – I mean I think from an early stage I decided that I wanted to get as
much science as I could and so physics, chemistry and maths were things when I went
into the sixth form I did mathematics and physics.

[29:30]

Not that I was – well it was a funny sixth form, I was going to say not that I was
brilliant at the maths but there was one – we had – let’s put it one and a half people in
our sixth form – that there were six people in our sixth form, of which one was a year
younger than the rest of us and was always going to be first, there was no way any
way [laughs] that he was not going to be first [both laugh], I mean I often wonder
what happened to him later. And the guy who was number two, it was a Jewish
family, there were about half a dozen of them in the family, sort of scattered down
through the school and Dan wasn’t going to be first in this particular group ‘cause –
‘cause John Westwater was the guy who was going to be first, there was no way that
you’re going to beat that one so he had the honorary first position of the rest of us
[laughs]. But the family was like that all the way down the school, there was – there
was one of the brothers further down the school who they were worried about because
he’d never – he never got above second in anything [laughs], so he obviously wasn’t
pulling his weight. But it was – so in this group I was one of the also rans in the – in
the maths side. Though in fact the maths teachers were actually quite good for me,
and one – and one little trick one of them showed me, I still teach my students
because I’ve not seen it anywhere else [laughs], this is a sort memorial handed down
about how you do orbital mechanics, he had a brilliant way that you could explain in
about [laughs] thirty seconds, and cuts out about three chapters of the book, you
know.

What was it?
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Oh now we’re going to go technical. Erm, you – you work in radio coordinates, so
you work in r-theta coordinates and if you know a bit of complex algebra then the
vector of a point Z is equal to R times s to the i-theta. Now you differentiate it twice,
and now you’ve got the full equations of the motion in the central – a central field.
Put it equal to the gravitational field, do a couple of substitutions to it and you’ve got
the motion of a body in a central outer gravitational field. And why it’s brilliant is
that all the radial things are the real components of the – of the vector and all the
tangential things are the imaginary components of the vector, and so it separates out
the radial and tangential parts of the thing instantly, without you even having to think
about it.

Hmm.

You know, if I can’t remember what they are I can work it out in thirty seconds, so I
now show my students because – and it – and I use it not very often these days but I
use it when we do orbital mechanics and things, yeah. But it was just the sort of – it
was a very good group of maths teachers. I used to be able to compete for first place
in physics, but not in maths – in maths I was fifth or sixth in the form all the time. To
some extent my son’s improved on me in maths, he’s better at maths than I am. But
yeah, that was – that was it.

You sound quite competitive though, placing yourself in comparison to other people,
was –

Erm, I don’t know … you have to be good at something [laughs]. And I wasn’t any
good at the things that where you’re – most people get competitions through playing
sports or something, and I was no good at that, I was, you know, if he was picking
sides I was going to be the last one to be picked.

I’ve got an undercurrent somewhere of the fact that you didn’t enjoy sport much at
school?

No, I didn’t enjoy sports at school at all.
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Why?

‘Cause I was going to get beaten every time, I was going to be the last person in the
row to be chosen. I was – I was the weakling, I can’t – I’ve got one eye that’s slightly
odd that means that – that I’m not necessarily good at focusing and it’s the wrong eye.
Well if I’m right handed you want that side to be the eye you see through, it’s this eye
that doesn’t work properly and is no [laughs] – you know. And so … not only – and I
don’t know what it’s like nowadays but certainly that not only was I not good at sport
but I’d get picked on because I wasn’t good at sport.

Right.

Right.

Was bullying much of a problem then or …?

It didn’t last very long but it was … it – it was a problem for a couple of years, that I
don’t – in fact I think that because I moved schools at thirteen it all disappeared when
I moved schools. There was a right age but it was – it was the sort of period when I
was about eleven or twelve, I wasn’t – I wasn’t big, I wasn’t strong, I wasn’t able to
look after myself, and then I moved schools and everything was okay and I never –
and I don’t – I didn’t get particularly an insecurity from that point of view, but I
notice other people who went on in sciences, in the UK system tended [laughs] – you
tend to be an oddball and therefore you go away and do something that you would –

[35:50]

But by that time I was – I was interested in learning about things and reading about
things and doing things in that sense, and I had a secure home life which I think is
quite important so I didn’t actually feel necessarily that I was going to be insecure as a
whole. And I guess that the other bit of the competitive thing is that my – that again
coming from the culture I came, or that particular strata of society I came from, and
particular time that I was coming from that, I came from a family that had no doubt at
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all that getting good education was important. So you’d come with that behind it as
well, you’re – it was important to get to grammar school, it was important to pass
your exams. Erm …

Were there any other – how was it obvious to you that education was important, or in
what ways was education important? I mean just I think you mentioned a moment
ago that your mother was reading to you by firelight which –

Yes yes.

Which there’s obviously an educational thing going on there.

Yes yes.

Just wondering what other ways were your parents keen on education for you?

Yes, in – I remember that there was sort of, when I was getting to the Eleven Plus it
wasn’t just something that happened, it was something that you worked up towards,
you had a bit of coaching to get it right. It was – it was just clearly important that you
did it. Nowadays you find it in immigrant families who have come in but they know
that’s the key to not being – the next generation not being like this generation so you –
it goes as part of the culture that’s there. And I think that probably the time and the
layer of society I was in, the people in the post-war period, who’d gone through the
1930s, knew that – that it was important not – not to get that again, to get that security
about the … getting good job, getting good qualification, getting something to stand
you in good stead. I notice it actually that Americans my age, it’s much more obvious
in America that all the engineers that I knew in the US had come from people who’d
gone through the Depression in the US and their parents were determined that they
weren’t going to do that again.

Do you think your parents were somehow insecure in where they were then?

No, I don’t think they were – they were. Never got an impression that they were
unhappy or things, but I think the whole generation had been like that. My father as a
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… my father was born in 1911, so it’d be the ‘30s, I – I’m not the family historian so I
don’t work this one out, but in fact there’s a point at which my grandfather – my
paternal grandfather had to move up north to – from London to find work in the
1930s, taking the two boys with him and my grandmother actually went back to
London, couldn’t stand it, but so the family were split for a while, because of that
business about actually finding employment.

Very sort of disruptive?

Yes, I mean that’s what the 1930s were like and so there was always in the post-war
period, that I don’t think we were particularly uncommon, I’m sure we weren’t
uncommon, nobody saw us as being different from anybody else, but that’s the whole
group were like that.

[40:55]

Did you parents have any sort of political outlook at all?

I could never have told you what my parents voted.

No?

No [laughs].

So was politics just not discussed or –

No, not in that sense. We had a funny thing about it was not politics it was the budget
that used to – and that this is – this is [laughs] strange but it’s not a story, remember
my father’s an excise officer?

Hmm.

Excise – the officers of excise depend on – on the taxation system if you like, on
covering who gets taxed and having to look at their books and so forth. And when we
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moved to Cheltenham it was almost accidental, because Cheltenham was a very
desirable station to go to and when you applied to go to a station it got allocated in
seniority, so if you got somewhere that was beautiful to go to to live it was probably
you’re in a couple of years of retirement. And my father got it when he wasn’t, so he
was always junior in the office and if they reduced the workload in that office we’d be
on the road again. And so we used to listen to the budget and what was taxed on this
[laughs] – and was that going to keep him in Cheltenham [laughs], so he had a very
opposite view of [laughs] – of tax for a long time. Yeah.

Did they read any newspapers at all or –

Yes, I guess we read – read The Guardian so that probably told you what the politics
were [laughs].

What about religion, were they religious people at all?

Yes yes, we were always members of the local church, yeah.

What sort of church was it?

C of E. Well when we in Sheffield it wasn’t actually, we went to the Methodists
because they were closer and [laughs] – and the – and I think that the C of E church
we could have gone to was rather high and abstruse and so forth, so I was actually
brought up in a Methodist Sunday school. Aagain which has stood me in good stead
over the years [laughs].

Was religion a bit part in your upbringing then, going to Sunday school?

It was – it was part of – of normal life.

In what sense part of normal life?

Well we went to church on Sundays, I went to Sunday school, it was – it was one of
the things that you did. My mother was – when we were in Cheltenham, eventually
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the choir threatened to go on strike if she wasn’t in the choir so [laughs] – and my
father was a church treasurer for a long long time.

Were they sort of particularly religious outside of church or …?

You wouldn’t have thought particularly, but it was part of your life, it is I think. Er …

Are there any ways that this was clear or was it just a feeling?

… No I don’t know the answer to that. Erm …

You mentioned a moment ago that your Methodist Sunday school days had stood you
in good stead, I was wondering –

I can still remember obscure bits of the Bible [both laugh]. Like we … last year we
went down to Ravenna, no I’m talking to [inaud] [both laugh].

I’m afraid not [laughs].
Ravenna – no alright, yes, it’s – it is one of the magic places in the world. Ravenna is
full of Byzantine mosaics in the churches and there’s a – the very famous one there,
er, I’ve lost the name of the church now but never mind, and with the mosaics of the
Byzantine emperor and the empress in the thing, and very beautiful. And it has a little
mosaic of Abraham, and if you’ve not been brought up in a Methodist Sunday school
the rest of this will go straight over your head, and it’s two scenes actually, one is the
meeting of the three angels by the oaks at Mamre, and the other one is being greeted
by Melchizedek and nobody knew who Melchizedek was except for me [laughs].

I’ll admit to my ignorance at this point as well [laughs].

You don’t even know who the – yes [both laugh]. No, well that …

Are you still religious at all?
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Yes yes, and in very much the same way probably. The … not particularly orthodox,
I would have to think things out for myself, but yes I still go to church on a Sunday.

Has that been the case your whole life?

Pretty well. I’ve … and pretty well in the sense that I would need to think things out
for myself, so I – partly I suppose that’s the way I am and have been brought up that I
… I’m not good at being told things, I need to understand things. I need to work out,
whether it is I’m a scientist so it – there’s the question about, er, don’t take anybody’s
word for it, that the Royal Society [laughs] propagates, is something I would do as
well. So yes, very much on those basis, that – that I’m my own person. Erm … and I
probably go to the church I do because it’s the nearest one to me and I can walk there
on a Sunday morning.

You mentioned a moment ago that your parents went to the Methodist church because
the C of E one was the high church you said?

Yes.

Just wondering why they’d chosen that and what the attraction was of a simpler way
of worship then?

… I wouldn’t like to speak for them on this particular thing but yes I guess that some
of it is that – that it was more straightforward, we’d … it was more democratic in a
way I suppose. If you’d said about politics and so forth, the … the C of E church
which would have been further away and I was still small at the time so probably that
may very well have figured into it, was basically a country church so it probably still
had a degree of hierarchical things in it, and I don’t think that the family was that sort
of … things.

You talked a bit about your father before, I wonder if you could tell me a bit more
about your mother?

What else –
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You said she was the more extrovert?

Yes, she was the extrovert one, she was the one who would do things, she was – as I
said she was a singer so she’d – so music was always part of it, when we moved to
Cheltenham she set up choirs and competed and did things along – along those lines,
and was quite well known in the area, at – at the time. She also took up painting,
though I think I always kind of remember she took up painting after I’d taken up
painting so I’m not sure I necessarily picked that one from her. In fact it was
probably a girl who got me, started me painting but [both laugh], as a lot of things
happen when you’re a certain age.

But when did you start painting then?

When I was about sixteen or seventeen I suppose, as I said I … perhaps it was a bit
younger than that, perhaps it was about fifteen, fifteen or sixteen, erm …

What made you start painting?

And I was – and I – it’s sort of one of these on and off things, lately is more on than it
– lot of my career it went by the by, and when children were growing up and so forth.
But … but I kind of remember that probably what got me going was a girl who I
could get close to if I [laughs] took an interest in it and then I discovered I did actually
– wasn’t so boring as I thought it was going to be [laughs], it’s something I could do
with my hands, up to that point I’d been making model planes.

Model planes?

Hmm.

[52:20]

What – what other childhood entertainments did you have?
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When I – when I was in – first at grammar school and when we were in still in
Sheffield I got interested in chemistry and had my own doing chemical experiments
and things, I remember that was one of the things that – that I did and the things. Erm
… I can remember making models of planes and spaceships and things and so forth. I
did the Airfix things, I did [laughs] things like that.

Sounds quite practical –

Yes, there were – and there is a sense in which I do things, I’ve done things with my
hands all my life, it’s one of those – it’s perhaps an engineering thing to some extent
as well, that certainly the kind of intuitive engineers, if you ask them something
they’ll often pick up a pencil and start drawing, and … thinking with your hands is –
is part of the thing. It’s one of the worries about computer games and so forth that
you loose this doing things with your hands and I still want engineers to do a year at a
drawing board doing engineering drawing because it does certain things. And – and
so in that sense drawing painting – I mean I was lousy at art at school, I used to come
thirtieth – thirtieth in a class of thirty-one until I gave it up, ‘cause I wouldn’t work
the way that everybody wanted to [laughs], but then I got an interest and it was – it
was natural, building models, playing with Meccano. The … I never had much
Meccano but we used to look after, again when we were still living in Sheffield, in the
summer we had – oh my parents had some friends who ran a smallholding in the
country with – with chickens and things and when they went on holiday we used to
decamp out into the country for a fortnight and look after the animals. And this
family had two boys who were both older than me who had the biggest set of battered
Meccano that you’ve ever seen [both laugh], it was a vast set of Meccano. And I was
allowed to go into this and do things with it and that – that was – I tore my fingernails
and everything ‘cause it was dreadful stuff to construct things out of but it was
brilliant as a budding engineer [laughs] to build cranes and trains and things out of
Meccano.

You said budding engineer then, when did you start thinking of yourself in that mould
as an engineer or proto engineer?
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I think that the … I was kind of – I’d got already – by the time that I was thinking
about what to do to university I was already thinking in terms of building things and
making things and designing things and so forth so that had been there for a long time
and I’d known – and I’d been trying to do things and copying things and so forth.
And it was kind of when I was in the sixth form that I was kind of deciding then that
I’d like to do engineering at university, rather than physics or whatever because it was
going – and that’s as I said, that must be my grandfather’s influence, he’d – he’d
convinced me at least that it was a respectable thing for a boy to do as it were [both
laugh]. And so when I was applying for university I went – I applied for engineering
courses, not for anything else. And I was probably a bit too, er … able for the average
engineering course, I had better mathematics than the average engineering student
would have and so forth so – but it wasn’t – that wasn’t necessarily a bad thing.

Can we backtrack a moment and talk a bit more about your grandfather, what sort of
man was he?

Erm … bigger with a big moustache and kind of came out as [laughs] what you might
almost think of Victorian times in some respects. Erm … complete contrast – and
always had lots of time for me and kind of contrast to my grandmother who was prob
– probably my mother got the extrovert from my grandmother. My grandmother was
small and we had a thing in the family known as the Jagger-leap which was just as she
sat down she’d remember something and leap up immediately [both laugh] hardly
touching the chair, you know [laughs]. Wouldn’t sit still until very late in her life.
But no my grandfather, he’d start … now you’re digging back into my family history
now, one of the things dis – he’d started … with a wire mill that was actually a
watermill, my mother had been brought up out in the country north of Sheffield in this
place, actually been and visited it, that drew wire with the watermill on the local
lord’s estate and so forth. We actually discovered, again after my grandfather died
that he’d actually changed his name to escape the rest of the family, he wasn’t the
black sheep of the family, the rest of the family were. He was the [both laugh]
successful one and he’d actually disconnected himself from that side of the family
[both laugh] at some point.

Oh.
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And, erm … and then I guess in the 1920s or 1930s he then moved into that – either
the business wouldn’t work, he moved into Sheffield and became part of a … a
cooperative called Kaiser’s in Sheffield that did – that basically manufactured things
but it was to some extent at that time it was a cooperative that each of the individual
people in it worked within the framework of the whole firm but they kept their own
accounts for instance. And his particular speciality was producing wire for needles,
not just the things that you sew your buttons on with but – but industrial needles and
anything of that nature.

[1:00:30]

So he was an expert in producing exotic wire and so forth. And growing up in
Sheffield of course you’ve – at that time it – there was – it wasn’t unusual to – for
engineering to be part of the inevitable background of the place as it were, you know,
so yes. It was at that time it was proud of its engineering heritage and so forth … and
it’s – when that all failed – faded and so forth in [laughs] – you actually take
something out of town but –

I’d love to backtrack just one second if I may, I’d – your grandfather divorcing
himself from the rest of his family, that’s fascinating, why did he do it?

Well he was the only one who was making money in the family and the rest of the
family would batten onto him [laughs], this was a – so I’m told, let’s put it that way.
We know that his – that – again my parents were not aware of this until – I don’t even
know whether it was when my grandmother died they discovered that his birth
certificate was in the name of Stevenson and not in the name of Jagger, which was the
… that he’d actually changed his name at some point as part of that.

And you never had any contact with your grandparents – with your grandfather’s
family then at all?

No no.
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Wow [laughs] that’s –

I know, and I still don’t know a lot about my mother’s side of the family. But that’s
partly because on my father’s side of the family I’ve got cousins who are backtracking
[both laugh] indefinitely back into the Parkinson’s.

What sort of influence was your grandfather on you when you were growing up?

Oh very much because – because as I said we lived in Sheffield, we lived within
walking distance of where my grandparents lived, we could walk – and this was, you
know, I’m a still a young – I’m still eight or nine or ten, we’d go there for Sunday
lunch, we’d go across there fairly regularly, I could walk by myself that far by the
time I was eight or nine. So – whereas my father’s family, well my paternal
grandfather, he’d … he must have died about 1947. Erm … I always think that he’d
been in the First World War and not come out completely healthy I think and gone
through the 1930s and so forth. My paternal grandmother lasted quite a long time, but
they were down in London, and … and so that was a bit of a trek to go down and see
that. And in fact it’s my – my aunt [laughs] who was the – the one we would most be
likely to go, and in fact like my grandfather is an influence on me, my … my father’s
sister actually married – well somebody who was a Lloyds underwriter eventually so
– but they were – my aunt and uncle were fun people, they were people that I would
go – I remember that when I was – when I passed my Eleven Plus I think it was, if
I’ve got this right, I was asked what I would like to do and I would like to go – and I
said I wanted to go and see all the things in London. And I went and stayed with my
aunt and uncle for a fortnight and my aunt took me round all the places in London,
some of which you can’t get into [laughs] that my aunt could [both laugh], she was
that sort of person.

Do you remember anywhere in particular?

Well I remember us going into the – into the Law Courts and getting to see behind the
scenes in the law courts and things like that that [laughs] … my father’s younger
brother, which is where all my cousins are, ‘cause my aunt didn’t have any children,
and it was Cedric who had all the children and keep finding that there are more than
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we expected, not quite the way we immediately expect but I have five surviving
cousins on that and my cousin David is – that was the boy when – with four sisters,
who’s researching in the family history has now discovered that there are in fact two
more in the family who didn’t survive the first year. But Cedric went into the
Colonial Office and was out in – in Tanganyika as a district administrator until the –
until declaration of independence and so forth and so that side of the family we didn’t
see a lot of.

[1:07:00]

Except that, and I said I was kind of the only child, that when – now I really have to
work hard at this point. Erm, while they were out there, his wife died and he was left
with … yes, was left with Anna, Barbara, Helen and David, so four, sorry there were
four of them, why did I think there were five? And, er, no sorry there are five, it’s
[laughs] – I’m not counting right, it’s Anna is a year older than me, Barbara is my age
or a year and a half older than me, Barbara’s my age and then it go up – David’s the
next one and then – and so the younger children, Anna was old enough to stay out in
Africa with – with Cedric, but the younger children were – and in fact I think Barbara
stayed out there, but the younger children were too young to stay out there and didn’t
have a mother and so they – and so they came back and my parents took on Stella, one
of the children and she stayed – she lived with us as kind of like a sister from the age
when I was fourteen, she was nine through to when we left home. And David stayed
with my aunt and Helen was looked after by the – by my grandmother and so forth, so
I kind of acquired a half grown up sister as a teenager [both laugh]. Which was quite
good for me ‘cause it – it forced me to take notice of other people for a change [both
laugh].

But what was the contrast like between that and growing up as an only child then?

… The families were very different, Stella had a lot more problems than I did because
… their side of the family squabbled a lot more than our side of the family did but we
had – we had vigorous discussions which were not squabbles [laughs]. And it took
Stella a long time, she told me later, to get used to the idea that – that discussions over
the dinner table were not going to wind up with everybody retiring to their rooms and
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slamming doors and not speaking to one another for a week, which she didn’t really
fully understand.

You mentioned discussions over the dinner table and family dinners before, it sounds
quite a talkative sort of event.

Yes, yes I mean, again, it’s not uncommon of my generation that – that family meals
were times that you talked and so we did. And what – whatever – and the family sat
down to a meal together, it wasn’t sort of grabbing a snack on the fly or anything like
it is today, that was common for a family to eat together and discuss things and so
forth, so.

What sort of things would you discuss, do you remember?

Oh I don’t know, anything, what was [both laugh] in the paper that day, whether the
vegetables were growing in my dad’s allotment [laughs].

What sort of discussions were they, did anybody lead them or was –

No no no no, it was whatever happened but it – I found it natural to talk over
mealtimes, and if the meals lasted a long time that was – that was one of the things
that happened. And I have had occasion, I had some – you know, I had at least one
set of friends who didn’t do things at mealtimes, they ate meals as quickly as they
could and got it out of the way, and that threw me completely. You know, a meal was
a time to relax and talk with your friends, and the fact that they ate everything and did
[both laugh] – didn’t give me a room to, yeah.

How else was family life, how would you characterise it?

I don’t know … nothing very unusual and things. As I said with discussions I think
you were expected to – to hold your own position as it were so [laughs] it was good
standing for … later on.

[1:12:22]
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Could we return to talking a bit more about your days at school ‘cause it’s come up a
couple of times but it might be nice to sort of put it in one place and just talk me
through it and where did you first go to school?

Okay, I first went to Abbey Lane Primary School, Sheffield … which I can’t tell you
an awful lot about [both laugh], I don’t remember anything very special. Erm …
apart from as I said I got this book by – I can’t remember what the book was called
but it – it was written by Sir Richard Gregory and it was all about science, it was little
– fairly unusual I suppose in those days, it was a – a sort of Penguin sized book, or
probably it wasn’t a Penguin book, it was written for junior people but it was probably
written for thirteen year olds or whatever, but it was a paperback standard Penguin
sized things, probably Puffin in those days. That was the only thing I can terribly
remember. Er … the only – I mean it’s – again you’re talking about a different planet
to the one we’re living on, the only outing we ever got was to go to a local swimming
baths to learn to swim, the …we learnt tables by chanting them and then had difficulty
and getting then above my six times table [laughs]. The … you learnt to read and
write and things learnt in a fairly … organised class, you wouldn’t recognise a modern
primary school in this sense, you all sat in – on desks and faced the front sort of thing.
Erm …

All sounds very structured?

I don’t know, I mean came out with the ability to do simple sums, to read books, to
write badly [both laugh]. That was probably my problem but my handwriting stayed
very bad until I was in the sixth form and it was my maths teacher who actually had –
I said that I had good maths teacher in – I’ve digressed again I’m afraid, that – that the
guy whose maths I had most difficulty with taught us geometry but not – not
Euclidean, but – and I had lousy handwriting, I used to get told off because my
teachers couldn’t read my handwriting and everything. And he was the – I remember
him particularly with gratitude because instead of telling me off about my handwriting
he took me aside one day and said, ‘I used to have bad handwriting but I learnt how to
do italic handwriting and I’ve got the book, would you like to borrow the book?’ and,
you know, it’s – it’s so different from the, ‘I can’t read any of this Parkinson do it
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again,’ [laughs] that I actually did – took the suggestion, ‘cause I knew I’d got lousy
handwriting, I just couldn’t do anything about it. Anyway so I – I’d passed my
Eleven Plus so I must have done something right. I then went to grammar school in
Sheffield, High Storrs Grammar School, and again I’m not sure that I can tell you how
that differed from any other thing apart from the fact it was up a very steep hill, you
took a bus to it and if it snowed in the winter, which it seemed to do more often than it
does these days, we got a day off school ‘cause the bus couldn’t get up then [both
laugh]. And then at – after the second year in Sheffield we moved to Cheltenham and
I went to Cheltenham Grammar School which was again not where it is today, it was
sandwiched between the brewery and the cycle shop in the middle of town [laughs].
But actually had a – a – certainly a high opinion of itself, probably a valid high
opinion of – of its academic ability.

How was this obvious?

Erm, among other things the assumption that the sixth form would go to Oxford or
Cambridge [laughs] which they did have quite a good deal of success in.

[1:17:55]

You mentioned that you’d had good maths teachers a moment ago, I was wondering if
I can just take you back there and talk about it a little bit more, in what sense were
they good?

The maths – I had three maths teacher and they were all different, Erm, the guy who
got me to do italic handwriting and improve my handwriting several million per cent,
he was the head of department and he … was very easy to get – while he didn’t suffer
nonsense he was equally well – you didn’t have a worry about was I going to get
picked on or anything. He did the thing that I couldn’t do which was geometry and –
and some complicated things, so somehow I managed to get through that exam, so it
must have worked in the end but I was always struggling there. The – and then we
had an older teacher who was the guy who did this thing, funny thing with complex
vectors that I remember who did all the calculus and analytical stuff, who … which I
could do [laughs]. Er, and then we had a young guy who did us for mechanics, and
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I’m afraid I was better at it than he was in some respects, I never used to do the
homework, he used to ask me about doing the problems and I could do the problems
on the spot, I didn’t have to do the homework, I reproduce the problem on [laughs] –
on the spot generally. I think everybody knew that [laughs] but … and I guess you’re
now seeing the move towards the sort of things that I could do later on, I could work
out how things worked in my head, I could do the analysis part of – of things that …
that you needed, but while I’ve often been – assumed I was a mathematician by
training I’m not a real mathematician [both laugh].

What would you define a real mathematician as compared to what you do?

Erm … I’m not in there for it – mathematics for its own sake, the abstract nature of it
doesn’t – doesn’t – is not something I can necessarily get hold of. I can – I … like to
have some – I can work my way through the physical problems and a lot of the time
work out how you do sums that – that work out those problems and so forth. But
there’s – there is – somehow there’s a degree of physical intuition in the sort of things
I can do still, even when it looks quite complicated.

So applied rather than theoretical?

Yeah, it’s applied. That probably wouldn’t be obvious to you, it’s clear to [laughs] –
they say the same thing about Richard Feynman and I – Richard Feynman says it’s
always – all his colleagues used to say that his advantage was that he could – that he
could get this intuitive physical model in his head without going through the
mathematics, but when I look at what he does I can’t understand it ‘cause it’s all
abstract mathematics [laughs]. So I think it’s your approach to the things.

You mentioned a little while ago that you almost naturally went into doing science at
school, I was just wondering what the attraction was?

[1:22:25]

Erm … I said at the beginning that I things I do are things – and I guess that looking
back with – that what I am is a system engineer, that I fit things together, I don’t …
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remember things or do things. I – it’s complete – it’s how one linked – how one idea
links to another, it’s the logic of the thing that I can deal with, and I think that’s the
bits of science that I like – I … a lot of exam stuff that I passed, I know that I didn’t
rem – didn’t do what most people do with exams which is to revise and revise and
revise so they’ve got everything and watching my students nowadays I can see this
happening. What you – what I could was to understand how it worked and so I get
frustrated with my students when they won’t actually concentrate on how it works,
they want to know and do this step and that step and that and they’re not connected, in
my head they’re all connected. And so I didn’t have to remember a lot of facts, I
could work it out from first principles in a hurry if I needed to. And that connectivity
– plus I think to some extent it was helped by the fact that generally the teachers I had
in the sciences were … able to do it and therefore I had respect for them. Whereas
some – I remember that some of my teachers that I went off, I went off because I
didn’t think they knew what they were talking about.

Right.

[Laughs] You could lose me completely if I – if I could see that you’d – that you’d
not actually understood what you were trying to teach me, then I lost respect and
probably at that point I lost interest in what you were talking about completely. And I
mean I suspect that – that if I thought hard – I remember there was an English teacher
I’d lost completely on that basis, that – that he used an example he couldn’t handle
and thereafter he couldn’t tell me anything because I knew that he didn’t know it
[both laugh].

You sound like quite a precocious schoolchild [laughs]?

Well I’m not sure. Erm [pause] I’m bright so I’m going to think, and that’s a matter
of how fast are you thinking, not about how much do you know. So that gives you
one part of that. But I’ve also come from a family that was relatively independently
thinking, so the fact that you have authority doesn’t mean that I have to take notice of
you, right [laughs]. You only – in my view you only had authority if you could do
what – if you could walk the walk and talk the talk, right, just talking the talk doesn’t
work, it’s a science thing again. So people who knew what they were talking about,
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who could deal with it, who knew more than I did and who could put it across were
people that I would respect. You probably – and probably everybody has some
degree of respect or whatever, but I wasn’t necessarily – but … I wasn’t – I wasn’t
going to make myself necessarily very visible, but I was going to be my own person
all the way through and I think that probably is a family trait. That – that you didn’t
make a fuss for making – for being visible, a lot of the time it was quite useful not to
be and not to raise your head about the parapet as it were, but that didn’t mean that
you had to take everything for granted.

Did you ever have any problems with authority figures at school then who you didn’t
think knew what they were talking about?

Well yes as I say I think there’s probably at least a couple of teachers who lost me,
because – because of the way they were dealing with the things I wasn’t, you know, I
really wasn’t going to be bothered with all this.

Hmm.

And there’s a sense in which the … the thing carries on into your later career. I know
that least on two occasions I have started lines of research because I listened to
somebody and said, ‘What a load of rubbish.’ [both laugh]

[1:28:20]

Get you little bit out of a timeline here but would you mind elaborating on that a little
bit?

Well yes, the – I think it’s happened – I can think of at least three occasions at
different times. Erm … one was when I was at Westcott and I was in solid
propellants for the first time, somebody did a talk on erosive burning and they said
that it was because of – that there were huge skin friction forces on the burning
propellant that – that created this problem, and I said, ‘Rubbish,’ ‘cause I knew
enough about aerodynamics to know that there was gas coming off the surface that
was blowing the boundary layer away and so there couldn’t be this skin frictions.
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And so I then went into and did several years work on erosive burning to develop the
theory that – that explained how this phenomena took place. The much more famous
one, actually later, was after I’d – no it was not necessarily in the Ministry at the time
and I can never get the dates right, Alan knows what the dates – if you read the history
you’ll find that Alan Bond is a major figure in my life and we went to a talk in
London that was given by people from the French space agency which was really the
start of the Ariane 5 programme. And we sat at the back of the – of this meeting
where they were explaining what they wanted to do and they – and they were explain
– and they were explaining perhaps in a French fashion as well [laughs] which
wouldn’t go down well [both laugh] but this is how Europe is going to go into the 21st
century with its launch programme. And we looked at what they were proposing and
it looked exactly like a proposal – or a system, it was at that time Ariane 5 and
Hermes, which was a manned space plane, which went on the top of Ariane 5, and it
looked exactly like a programme that had been cancelled by the US Air Force in 1960
called Dyna-Soar. And Alan and I looked at one another [laughs] and we said,
‘Rubbish, this is not to the way to go into the 21st century,’ and that was the origin of
HOTOL. And that was the moment of conception, we didn’t know what we were
going to do but the two of us went away, both of us in the same way saying, ‘This is
not what you want to do,’ and started asking ourselves questions and nine months
later we came together and pooled out knowledge and we knew what we wanted to
do.

[1:31:20]

Are there any other things later in your life that you can clearly sort of draw that line
between ways of thinking in your childhood and ways of doing things and later
experiences?

It’s very difficult because what you do is the – is the sum of everything you’ve done.
Erm, I know that … but it’s difficult to look at what started this, but I’ve – one of the
reasons I’ve done a lot of funny things, if I might put it as they’ve said [ph], is that I
have tended not to try and compete on the mainstream things. And that’s stopped me
being a specialist and that partly was because I kind of felt probably, from childhood
experience and probably from experience away, that if I went into something that was
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well covered already there was going to be somebody there that was better than I was,
where if I went into something, the less travelled things, I was going to be on top of it.
So a lot of things I’ve done have tended not necessarily to be peripheral things, but
tended to be things that are there because nobody’s tackled that problem yet. Which I
had confidence I could do things with, and sufficient independence to go away and do
my own thing. And a lot of the best things I’ve done have tended to be along the lines
of – and when I explained about modelling and things, tend to be on the way of – of
follow my own nose and now what other people do.

Right.

Write your own scripts, it’s a lot easier than writing somebody else’s script [both
laugh].

I’m conscious of the fact that I’ve drifted a little way from where we were before and I
should probably get a little bit back on track [laughs] but … can I – almost ask a
similar question here.

Yeah.

But I was wondering how – how your childhood set you up for being an engineer
later, if there were some particular themes you wanted to draw out?

Well no I think you’ve seen a lot of it. Erm, like I grew up in a world that,
particularly with my grandfather, that said this wasn’t … something you shouldn’t do,
whatever. I grew up in a world that – that allowed you to do things with your hands
and your mind together that put a premium on being good with your mind, but at the
same time didn’t reject the common-or-garden stuff along the way. Erm … and I
grew up in a particular period when there were various things that – that were all
exciting and fun, you’d probably need to at some point investigate the relationship
between science fiction and my career as well.

I was –
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[Laughs].

Sorry, carry on.

I always say to people, nowadays I make a big thing about this ‘cause now I keep
finding myself having to write history and [laughs] I say – I’ve actually lived all my
life in the future [laughs]. And at the time when I was growing up as a teenager the
future was a big thing. There’s a … a sense in which some of those things – I mean I
said earlier that there’s been one new thing all the way along the things, but some of
the things have not moved, and … and there’s a sense in which we’ve – to some
extent lost a bit of the future that we had in the 1950s, as a future. You know, you
probably if you watch James May’s things about his – you probably get a flavour of
that, perhaps a bit later about, you know, we were promised flying cars and things and
so forth. That sort of thing was there and I’m now finding myself, that one of the
things I can’t really talk about, but I now find myself reinventing things from the – or
resurrecting if I may put it, technology from the 1950s [both laugh].

Such as?

No, I have a certain amount of problems at this point ‘cause this is where it gets
commercial, but that – that there are things that we could do in 1960, that kind of got
lost, that we might be able to do again, but we’re – we have to do industrial
archaeology to do it [laughs].

[1:37:50]

What did you think the future would be like when you were a teenager?

I don’t know, in some respects it came faster than we expected, I remember the
Sputnik One going up ‘cause I was in bed at the time [laughs], in my – in the habit I
get up at an early hour these days and in those days I used to lie in bed until eleven
o’clock and my mother used to shout up the stairs, ‘Get up before your father comes
home,’ [laughs]. That – that my father said, ‘The Russians have launched a satellite,’
and I’m saying, ‘They can’t have done, the Americans haven’t done it yet,’ [laughs]
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and kind of that early part of the space race happened a lot faster than – than certainly
in the UK we were prepared for. And then it’s – and then we all gave it up and
[laughs] went and did other things. Erm … I notice other things, I notice that the
nuclear industry got demonised, when it was – when in – I was growing up as a
teenager people were going into the nuclear industry because it was the great hope for
the future and forty years later they find themselves [laughs] demonised by
Greenpeace. A lot of people went into that with very high ideals of – of what it was
going to bring us, erm …

Broaden this question up slightly at this point and just ask, what did you think of
science when you were growing up, where did you think it was going and where do
you think it would take us?

Well there wasn’t – yes, all these things that … kind of you didn’t have too many
worries that it wasn’t a good thing. A lot of the angst and [laughs] navel gazing
wasn’t there, you’d – you did things … you could do science for idealistic reasons.
You probably still can but – but somehow we’ve lost some of that. Erm …

Hmm. Seems a very sort of positive view of science?

Yes, I think that I never had anything that wasn’t a relatively positive view that – that
– that it is, and it’s probably not the way that I talk to people about science nowadays,
if I’m talking – though there is – and I think – I suspect there’s a difference, I’m not
quite sure. I’ve done a summer school for East End kids through Queen Mary last
year for instance, which is very good because we actually get kids out of the local
schools who for a week spend their time with real life scientist and quite often they
get a big shock, a very positive shock. The one year we did it the … we had a little
competition where they at the end of the week did presentations back to us and the
girl who won the whole thing had started the week thinking this was just a way of
getting out of school for a week and wasn’t particularly interested in science, and by
the end of the week she was going to do science [laughs] because she’d actually
mixed with people and the … and met people who did science, not because it was a
way of getting a job, er, Carl – what’s his second name, I’ve forgotten, the professor
down there actually admitted this year that if they cut the money for the – he’s the –
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on the Cassini imaging team and he actually admitted that if they … that if they cut all
his money for participating in the extended Cassini mission he wasn’t worried, he was
going to do it anyway [both laugh]. And it’s a bit like I am nowadays, I can do it
because I like it and will charge you depending on how fun, how much fun it is. But –
and so it’s a much later period in some respects that I’ve seen science in a historical
context as a – a 300, 400 year continuing enterprise [laughs]. That – that’s valuable in
the sense that it’s actually one of the longest running things that human beings have
actually managed to do as a cooperative exercise. But it was – in those days it was
still positive, you felt in doing these things that – that the human race would be better
off at the end of it, let’s put it that way. Erm …

[1:43:50]

You mentioned a moment ago when we were talking specifically about Sputnik how
you thought the Russians couldn’t possibly be there because the Americans were
nowhere near there yet, can you talk a little bit more about that, it seems like -

Well we knew what the Americans were doing, first of all – first of all you I’d been
taking – I’d started taking an interest in space in the mid 1950s sort of and so – and
we knew when the – an international geophysical – I’d read books about very – the
early days of people doing things in – in America and so forth and the aviation
business as well and we knew with the International Geophysical Year that the
Americans were going to do this thing that – that was completely new and forward
and so forth, [coughs] excuse me, and we kind of knew that was coming and where it
was and everything. And while with hindsight [laughs] you should have known that –
that that was going on in Russia as well, knowing in general you didn’t … it was – it
was the announced programme was the American programme that was coming and it
came as a shock to everybody in a different – one sense or another. To me it was – it
was a shock because the planned programme wasn’t going to happen for another six
months or whatever, and it wasn’t like the Americans suddenly feeling that they were
exposed to Russian ICBMs or anything. You know, had – it was – it was – it was
great when it had happened because it was a – because somebody had done it at last
but it was – it was unexpected. I’m going to have to watch the time soon.
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Yeah, I’ve got a little thingy there, I think we’ve got about fifteen minutes left maybe?

Right, yeah yeah.

Okay. Can we talk a bit more about Sputnik again because it’s – I did a school
project with a group of kids a couple of years ago about Jodrell Bank and Sputnik and
all that, so I’m quite interested in it personally.

Right [laughs].

I was just wondering what was your own personal reaction, if you can go back and
talk a little bit more about that? What did you do after your mother came up and told
you that this thing had happened?

We didn’t actually get to see Sputnik One, I did actually see Sputnik Two go over, I
remember going out and looking for Sputnik Two going over which was bigger and
more visible and by that time we’d kind of got to know when it was likely to go over
and so forth, and you also had the problem about whether there was going to be any of
the heavens visible at that time [laughs]. There was also at that point, erm … it’s
difficult, whether were – things were happening faster or not as fast as we expected,
because the – and this is where you perhaps go back to the science fiction but you
actually go back to people like Arthur Clarke and Von Braun who’d been writing
about the space programme in the early ‘50s when there wasn’t a space programme
and what was going to happen, and I remember one of Arthur Clarke’s books actually
makes – I’ve probably got it somewhere, makes a comment that the space – that
spaceflight is one of the best documented things before anything happens, that is that
he was claiming that they’d already planned it all out and we knew what was going to
happen, and of course he’d – what actually happened was not like that at all. And in
fact you can go back and – and look at it and you at times wonder [laughs] and in fact
one famous bit I’ve – I actually have now demonstrated they actually dropped a
decimal point [laughs] completely, and again it’s this history, didn’t have computers,
slide rules, decimal points were very easy to do. Oh a very good example of this, of
how we got it – kind of got it wrong, there was a film about 1950 called Destination
Moon which was – which we all went to see, must have influenced me, and it was
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actually for the time done with serious technical advisors and so forth. Erm … must
have been ‘50 ‘51 or about that time that it was done – that it was done, so anyway it
was kind of how people expected – how people who knew about it expected things to
happen. And I’d forgotten it and forgotten it and then a few years ago it was on
television on [laughs] some obscure time and I watched it again. And realised that the
first – first thing you realise is you don’t see the spaceship taking off, you see inside
the spaceship taking off, you don’t see outside the spaceship taking off, now you and I
now know that the launch of the a rocket’s the most spectacular thing you can have
[laughs], right. They didn’t see that, they didn’t get that bit of it at all. And the other
interesting thing is, which I probably would have remembered if I’d – but I’d not
remembered that you’d never saw the spaceship taking off, but when they – when
things go wrong on the moon for dramatic [laughs] things and they have to throw out
all the spare weight on the spaceship, one of the things that they take out to throw
away to save weight is the radio. And again the one thing that you [laughs] – that you
now know about spaceflight is whatever you’re doing communicate communicate and
communicate [laughs], right. And [laughs] … and that is – again it’s – it’s interesting
to see this but … as I said I think that I’d been growing up in the ‘50s, reading these
things about how it was going to happen, and when it happened, it didn’t happen the
way it was supposed to. We sort of lost the planned programme completely, nobody
took any notice of it and did their own things, and there are reasons for this and I’ve
checked them out, but yeah.

[1:51:20]

Reading’s come up a few times in the stuff we’ve been talking about, so did you read a
lot as a child?

Oh yeah.

What sort of things?

Anything, but … yes I think anything. By the time I was in my late teens I had a
horrendous reading rate, I could read one book a night, I did read one book a night for
a year I remember [laughs].
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That’s a lot of books [laughs].

That’s a lot of books, yes. I discovered science fiction somewhere … in the – about
the age of fourteen or fifteen I suppose. Er, I read factual books, er, books about
science, anything that I could get my hands on.

Do you remember any science fiction authors in particular?

Oh yeah [laughs], of course at a later career I’d know some of them personally as well
so [both laugh], many of them personally as well.

But did you have any favourites?

Yes, erm, at that time … that time there weren’t so many around actually. So – so
actually I think somebody else is doing me a history of science fiction things at the
moment and one of the things that you could actually read everything there was to
read [both laugh] in the science fiction business at the time. So you read an awful lot
of dross as well but [laughs] – and that – and the classic authors that you – that you
now know are probably the ones that – that were the ones I liked. You know,
Asimov, Heinlein, Clarke, Bradbury, Blish, people, yeah [laughs].

What was the attraction for you reading it?

It was all about the future [both laugh]. Yeah I think, it was stimulating, it was
exciting, I still read a lot of science fiction. Not quite as much as I did in those days,
I’ve slowed my reading rate down among other things because it was kind of getting
embarrassing [both laugh].

What impression of the future do you think you got from those books?

I don’t know, I don’t know that I got an impression of the future, I – again it – it’s – it
reinforces this business about taking alternative views, not taking authority as – as
authority, er, getting the idea that things might be different. And I still have a bit of
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this that now I mentioned my travelling companion, but we go and do things and
we’ve been to places in archaeology and so forth, and somebody asked me why and I
said, ‘It’s because it’s like visiting alien planets.’ Er, not Marilyn's archaeology
which is 19th century, which is not quite as alien, but if I go to – oh where did we go?
If I go to – I mean yes, Iceland [laughs] like we did last year, which is where this
came from, and looked at the Vikings. You’re looking at a society which is alien,
which is different to anything you’re familiar with, you have to leave all your
presumptions at the door and start again. And … it’s as – it’s as good as visiting an
alien planet in some respects that. You know, and in fact there’s a sense in which the
different ones are more interesting to me than the things I think I already know.

Hmm. Were there any particular sorts of science fiction that appealed to you? I’m
just thinking I’ve read some of those authors, I did science fiction briefly at university,
as studying it for itself and I’m familiar with some of those authors and I’m thinking
well there are different views within their little set there.

Oh yeah.

I was just wondering were there any ones that were particularly attracted to you?

Er, no, ‘cause I’ve been through a lot of different … and I’ve – to do that I’d have to
go back and look at the books I’ve kept more than anything I guess. But … I might
go for more optimistic ones that pessimistic ones but I think that would perhaps be the
only thing. I didn’t have trouble with the – the people who went more literary, but I
was going through the same phase of discovering literary heritage myself and so I
kind of understood what it was and things. But I don’t mind the … the space hopperish and stuff and so forth as long as it’s well done. Er …

Did you have a preference for hard or soft science fiction?

No, that’s really what I’m saying, that I – the advantage of the hard stuff is that it isn’t
vague, and I think that some of the soft stuff goes vague, is mystical airy-fairy and not
– and not focused. But I don’t have a problem apart from that. I perhaps – and I think
that’s perhaps a trait that I tend to be exasperated by people who are not focused and
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not able to bring their mind to bear about what it is really they want to, or what it is
they’re really on about. Erm …

Hmm.

And that’s – that’s again possibly the way that I attack problems anyway. I think that
I do … in – tackling problems, some of the time I can have an advantage because I
can focus on something and stay focused on it for a – for an extended period. So if
I’ve got something complicated to work out to some extent I’ll get obsessive about it
until I’ve got the problem sorted out. And so that this business about focus, is it clear
what the focus is, but I read JG Ballard as much as I read Bob Heinlein and enjoyed
them both.

That seems a good point at which to stop actually, I think we’re just a few seconds
away from two hours.

Right. Good.

[End of Track 1]
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Track 2

Right, this is an interview with Bob Parkinson on March 29th 2010 at the British
Library. Bob, when we spoke last we more or less sort of reached the point of your
sixth form years, I was wondering if you could tell me a little bit more about what
your teenage years were like?

Erm, I don’t think of them as particularly odd, I had a small group of friends, mainly
people I was at school with, I said last time I think I was in the maths set which was
six or seven of us and because we were down one end of the school and so forth we
tended to be a little coterie at that end and so they formed significant part of my
friends. We knocked around together, we did things, being in Cheltenham main mode
of transport at that time was a bicycle so we could cycle to one another’s places. And
got involved in the local youth club, did various things. I probably … showed a little
bit of leadership at the time ‘cause I tended to get drafted in to sort of doing – doing
things formally rather than – which I think is just part of the background that – that
happened, we didn’t particularly think it was unusual. Didn’t play so that tends to
take a – a different things, but I was, you know, this was the rock and roll era starting
so we were into things like that and so forth. So it was normal middle class … late
‘50s early ‘60s background I suppose.

Hmm. Had you given much thought yet as to what you wanted to do with your life?

Oh yes yes. Basically I was – I was already interested in space, I was already
interested in science, I was interested in engineering. I guess from my maternal
grandfather I’d kind of thought that engineering was more interesting than theoretical
physics, which tended to make a break with the school who tended to think that
serious academic subjects were more important. Erm, but again we were – the maths
group anyway were separated by the length of the school from anybody of importance
[laughs] so – but I … when I was applying for university we didn’t make any serious
effort for Oxford or Cambridge, which a lot of us was expect – the headmaster kind of
expected that the bright people would – would do that and the fact I wanted to do
engineering wasn’t considered kosher and so I wound up applying for red brick
universities rather than … than Oxford or Cambridge almost by default. Erm, and in
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fact the university I went to was by default as well, though I only discovered the
reasons for that later [laughs]. The – I applied – trying to think now who I applied for
but I think I probably applied for Bristol Birmingham and Nottingham. Much later,
about six years later I discovered that at the time the faulty at Nottingham was anxious
to improve its standing by recruiting bright people and they therefore did a trick of
assessing who was likely to be improve the grade as it were, getting them in early and
offering them a place early and I was so naïve I – you know, that’s basically what
happened to me. I was interviewed and offered a place by Nottingham before I’d
heard anything from any of the other universities and I had – and nowadays
everybody knows a lot more about university life and education than we did in those
days. It – I was the first of my family to go to university, I had – didn’t know
anything about kind of how university worked or what it was.

[05:30]

And Nottingham was as good as anywhere else so I wound up going to Nottingham,
just like that [laughs].

What did your family think of you going to university?

Oh they were – they were very pleased, it was [laughs] – it had sort of been the family
objective all the way through. They – they’d given me a lot of support in doing my
Os and A levels and all the rest of it and … so that – it was genuinely what they
expected. It was I guess – I mean I – had my father been growing up in the 1950s
rather than 1930s he would have gone to university, there’s no doubt about, in the
1930s there wasn’t a possibility, coming from the background he did it was almost
inevitable that he wouldn’t go to university. I went to university because it was the
1950s, it was available, county major scholarships were available, we could afford to
do it and I could go off to university and, er …

How does one actually get a scholarship at this time, was there lots of competition or
–
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Erm, maybe a little bit but the – basically there were two sorts of – of scholarship, you
could get a state scholarship which was the sort of high blown one and the county
major which was a sort of average one, and very few people got state scholarships I
think. But if you got offered a place and passed your exams at the right level then it
was almost inevitable you were going to get a county major scholarship, which I think
at the time was for 265 pounds a year [laughs], father’s means taken into account.
And my father being the person he is the – if it said that he owed me – or he was
supposed to pay whatever it was, 102 pounds at the beginning of the term, then I got a
cheque for that amount on the first day of term exactly precisely and all the way
through, a lot of my friends didn’t have such good fathers about this. So … yes, that
everything came through on the dot, both from my father and from the county. And
it’s – it’s – to some extent it’s one of the things that’s gone wrong, he says being a
grumpy old man [laughs], that in those days possibly only five per cent of people
went to university, but everybody got the chance to go to university, didn’t matter
how rich or you’re your family was, you got enough to live on at university.
Nowadays the government decides everybody should go to university but can’t afford
to support them, therefore a lot of people don’t – a lot of people, poor families don’t
make it university because they can’t afford it. So the – and I mean certainly people
who were at university with, I was reasonably lucky, but my family weren’t terribly
poor, but there were people at university with me who were getting the full grant
because their families didn’t have any money. So working class people got a chance
to go to university and get a university education if they were good enough, and that’s
something that in my opinion has changed for the worst over the years.

Was this – talking about people coming from all sorts of different backgrounds there,
was this something that was obvious when you were starting university this –

Yes, when you got to university that it was a – again I don’t know what it’s like
nowadays but in those days going – when I went to university, certainly going into an
engineering course at university in particular, that it was a … very different view from
school, though masters at school had kind of tried to prepare you for this. You found
yourself much more on your own, it was people from every broad – every walk of
life, people like me who had just left school and gone straight to university, in our
engineering group the oldest was I think thirty-five, had been in the army and finished
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his army tour, decided he needed a degree and was actually paying his way through
university on his savings. And there were people from – there were people who’d
worked in industry and come back and decided that they needed the degree and found
a way – done it through evening classes and whatever. And there were people from
everywhere, from all sorts of different backgrounds, everything from public school to
working class backgrounds. And it worked very well, er …

[11:30]

The … you got, certainly again in the engineering group, the first year you got people
from such diverse backgrounds, the – there were people like me who forgot more
maths than they learnt in the first year [laughs], equally well there were people who
worked in a drawing office and didn’t really need to do the engineering drawing exam
because [laughs] they’d been through Rolls Royce’s drawing office, which was very
picky in those days. You had to learn to print at seventy degrees inclination and you
know you went through however good a draughtsman you were in the Rolls Royce
drawing office, when you got in there you were sent on a course to learn to draw
properly [both laugh]. As – and, you know, I had a couple of friends who’d been
through that and in fact my best mate at – as an undergraduate was one of these who’d
been at Rolls Royce’s, or Royce’s as they called it at Derby, and then come in, so yes
it was – it was a good mix and – of different abilities and capabilities.

Do you think there’s any sort of strengths to that as someone in that mix then?

Yeah, oh well it teaches you – you learn to grow up fairly fast [both laugh]. It’s so
different from today that I don’t know … when I see – yes I suppose that – when I see
the people who are doing engineering when I teach them at Queen Mary nowadays,
now somehow you – it’s like policemen look terribly young as you get older, but they
all seem very younger and immature and so forth, and I think with our group it was
more diverse that there were a substantial number of people who weren’t straight out
of school and therefore knew something about the ways of world and knew why they
were there. The people – the people who – who’d been in industry and come back all
knew what they were aiming for, even if they – if they were having difficulty with the
course, they knew what they were aiming for. Erm …
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Does this rub off on the rest of you?

And it rubs off on everybody else, yes.

What were your other early impressions of starting university?

Hmm …

[14:25]

… I don’t know, I don’t remember as much about my undergraduate years. I mean …
it was – I didn’t have too many difficulties. Er, I generally get on with the other
people. The engineers did tend to be kind of not quite – if I can put it not quite
normal university students, let’s put it that way. One of the problems with the
engineering course and with the sciences in general is, but engineering in particular,
was that you were expected – you had a lot more of your time occupied. If you did
history you had three lectures a week but you were expected to go away and do a lot
of reading, in engineering you had three lectures, four lectures a day and lab class in
the afternoon and some work to do in the evening perhaps and so you – it will get
different when I get to my postgraduate years but as an undergraduate engineer we
didn’t have a lot of time to indulge in other university activities. We tended to drink
beer and go to the pictures was the sort of limit of our [laughs] extra curricular
activities to a large extent. And occasionally try and come back and do our
engineering design after having drunk the beer and been to the pictures [laughs] which
is the reason we used to get criticism for the quality of the drawings at times [both
laugh].

But was there nothing else you did for fun at university then apart from –

Erm … I think as an undergraduate it was … difficult to find too many other things
that we did. There was a jazz club in Nottingham and we used to go to the jazz club
occasionally and it was quite good and used to enjoy that, but – and my mate who I
knocked around with as an undergraduate joined the air squadrons so he used to go off
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to the air squadron and fly Chipmunks [laughs] and things. But there wasn’t too
much else, as I said the – by enlarge engineering was quite occupied your time quite a
lot, I won’t say it was – it was tougher or weaker or whatever but it certainly – they
filled your time up.

Sounds quite a structured existence?

It was, yes. That … and I’d – and I think that … yes, that … and I suppose other
people did occasionally get involved in other things, but by and large there wasn’t too
much that I did at the time.

[18:10]

I also took a fairly broad engineering course when there were choices, then I didn’t – I
was not specialising, I did electronics, I did civil engineering, structural design,
despite the fact that I was doing mechanical engineering and things like this, so I
guess all that contributes.

So that’s a very wide course content then and –

Yes that’s right, yes, I wanted to do that. I don’t know – I don’t know why and I
suppose it – it comes out in what happened later, and I – and I guess that this business
of being interested in everything happened at a fairly early age. Erm, so I felt, I
always felt that it was worth understanding as – as broad a possibilities as I could
rather than choosing some speciality to disappear down a hole in as it were. In width
rather than in depth [both laugh].

How did it come out later in life?

Well the fact I eventually became a system engineer is very characteristic of this,
system engineer is somebody who knows almost nothing about almost everything
[laughs]. And so I could pick up bits and pieces and put them together and to some
extent, erm, I think I probably said this last time, I’ve – I’ve been better at fitting
things together than in remembering facts. When I was doing science at school I was
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much better physics which fitted together in logic, than biology which means you had
to remember fifteen different sorts of plants and funny names, something where you
could remember a few facts and then fit the thing together by what seemed to be
perfectly sensible logic was much more my area and I suppose I recognise this
already.

Hmm. Was this sort of – amongst your friends, was this broad specialisation common
or were they doing more narrowly focused subjects?

Erm … I probably … it wasn’t – nobody sort of pointed to me and said, ‘You’re
doing a wide speciality,’ so it wasn’t unusual to – to split, you know, you had the
choice of doing things in any of the engineering courses when you started making
choices, and I – and certainly it wasn’t unusual to – to take a course outside
mechanical engineering, if you’re doing mechanical engineering. So it – yeah, it
probably wasn’t as … as noteworthy as you might think later, you had the chance
there and it was to my – to my end that was the way I was going to do it.

[22:00]

I was interested in something you said a moment ago about your headmaster not
thinking that much of engineering or having some sort of negative opinion, I was just
wondering what was his problem with it, the idea of studying it at university?

Yes, it wouldn’t have been a problem if I’d have still been in Sheffield but it would
have been a problem in Cheltenham, ‘cause we’d moved to Cheltenham and … so that
and the school tended to be oriented on what I – what I call academic lines, Erm …
and so – and particular – you could – you can kind of understand it from the way the
school was laid [laughs]. That the headmaster was not a scientist, right, the school in
those days, Cheltenham Grammar School, was between the brewery and the cycle
shop on the high street [laughs], it’s since moved to more salubrious things and the
brewery has long since disappeared. But as a consequence of this location, which was
quite an old location, it had expanded backwards, so it was fairly long thin school,
right, with the headmaster’s office in the front next to the high street, and the maths
group as far away from that as you could get. The history people were that end, right,
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the English literature people were that end [both laugh], so you’d score – you’d scored
one black mark by doing sciences anyway, right. And then it wasn’t a real science
either so that was – that was two marks down and – and kind of put me beyond the
pail [both laugh] I think. That was my father’s view as well that – that he’d given off
– the headmaster had given up on me at a fairly early stage [both laugh].

But your parents I presume were quite happy about your studying engineering?

Oh yes, no no they were quite happy, I mean my mother’s side of the family came
from that sort of background and grown up in Sheffield, they knew what that was
about.

[24:25]

Course content at university, it sounds very broad but what was the teaching like?

Hmm … I suppose it … like all universities a bit variable but [laughs] … we
occasionally used to reckon that there was a school of bad lecturing that somewhere
that they all went on because – which wasn’t entirely true but they could make quite
interesting things quite boring at times [laughs]. But there were some good people
there as well. In fact, because it comes later in the sort of things that I did, my first
tutor at – as an undergraduate was actually the Reader in fluid mechanics, and he was
very good. And he kept me doing fluid mechanics all the way through my
undergraduate course despite the fact it was the thing that nearly failed me every time,
and it – and part of the reason it nearly failed me, I always had problems with the
exam times because it was the hay fever season, and the fluid mechanics exam was
also the last exam, and I guess nowadays I would say there’s also a certain amount of
stress which tends to bring on the hay fever and Nottingham was a campus with lots
of grass around [both laugh]. So by the time I got to the last exam it looked like I was
crying because I was dripping everywhere [both laugh]. But Eric would each – and so
I think that I’ve probably scored the minimum amount each in my fluid mechanics
exams and every year Eric would say, ‘It’ll be different next year, you’re good at
fluent mechanics really, I know you’re good at fluid mechanics, it’s just that you
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don’t do it at the exam,’ [both laugh] and so that’s the way it turned out and probably
cost me my first in the end but never mind that.

What made him a good teacher?

Erm [pause], what made him a good tutor was he was interested in you as well as – as
that and took an interest in that, but he also had some ability to – I mean he knew his
subject very well and he – and in university terms that’s quite important. And I don’t
think that he ever frankly brought the whole class to a standstill as one of my lecturers
did [laughs]. Oh no, he was, the thermodynamics lecturers that we had, he … he was
good at his subject but – but he tended to write mathematics and talk to the board all
the time and we had one particular lecture which was about turbo machinery and
turbo machinery has a lot to do with the – series of diagrams of velocity going into a
turbine blade and coming out in different directions. And, erm … and that this
particular lecture that I remember it had Us and Cs, U1, C1, U2, C2, U3, C and the
whole lot of things which just look absolutely identical and he just filled boards with
this stuff [both laugh] muttering to himself you see, and by about halfway through the
lecture nobody was notes any longer ‘cause they’d totally lost where they were. And
– and it was a remark made by one of the other lecturers later that – that we learnt that
he thought he’d been successful because he got everybody paying attention [laughs]
when – wasn’t true at all, he’d lost everybody completely.

So you were just looking like you were paying attention?

Yes, we’d stopped writing and we were looking with open mouthed bewilderment at
this [laughs], this thing and I think that – I can’t remember, it was probably one of the
subjects, I … I used to get quite a lot of my mates who would come into me and ask
me questions about what we’d just learnt, and the classes tend to work this way. I
have a friend who said you lecture the whole class for about five minutes, to a third of
the class for about ten minutes, and for two or three people for the rest of the time, but
those two or three people will eventually explain it to the rest of the class, and I was
one of the two or three people who would eventually explain it to the rest of the class.
And that was probably a lecture in which I had to do an awful lot of sorting out after
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the event ‘cause I was lost as well but fortunately the textbook wasn’t as bad as the
lecture [both laugh].

[30:00]

Who did you read, was it – were there any sort of required text which?

No no, well there were standard textbooks, and that was – I mean that particular
thermodynamics one it was generally from the textbook, so if you didn’t get it first
time the textbook might help you sort it out. It was kind of strange, in due course I
met one or two of the people who’d written these text – when you get the textbooks
they’re sort of distant things, not actually attached to anybody and then later on you
meet [laughs] Professor Rogers or whoever it was and [both laugh] – and it comes as
a bit of a surprise.

What about the practical part of the teaching?

And there were … laboratory classes generally each afternoon where you would do
labs on the various things. I mean the final year, it’s the same thing still happens, in
the third year we each got given a project, so instead of doing lab classes we actually
had a – a project to do and write a little thesis on. Mine believe it or not was on fluid
mechanics again so [both laugh] – and would later get me into a certain amount of
trouble which I would dig myself out of but [laughs] – because I … it’s a later part of
the story but it was a fluid mechanics things, it was to do with compressible flow
through an orifice and how that is affected by things upstream and so forth. And I got
some funny results, erm, and I kind of understand now, and I think probably did at the
time, what – why the experiment wasn’t the way the theory said it should be but it – it
– and it was mainly because all the theory was to do with dry air and the air around us
wasn’t dry at all, there was a lot of – and so the water vapour and even the carbon
dioxide would condense out in the system and I knew that happened and I’d written it
in that I’d got odd results, and it was only later when I was doing my PhD that my
professor made some remark about I’d had trouble with experimental methods before
[laughs], and it was one of the points in which I actually challenged my professor and
said, ‘You sort it out,’ and eventually we spent an hour together while he tried to
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prove that I’d got the thing wrong and eventually admitted that – that maybe [laughs]
– that maybe I had actually put down what I said I’d put down [both laugh]. It
improved our relationship a bit after that.

And this is your final year project then and –

This was my final year project, yes.

Right, but what was the aim of your final year project?

That aim was actually to … to understand how … airflow through an orifice depends
– there had been some theory if you have what’s essentially a sonic flow through an
orifice the first line of theory says that it – what’s upstream shouldn’t affect what’s
downstream, but in the case of – of a sharp orifice where the flow actually continues
curving as it comes out of the – it doesn’t come out straight, and so it’s possible for
the external pressure to affect the whole flow. And my – the same fluent mechanics
lecturer who’d been supporting me all this way, his objective was to look at the
theory, to look at the – to get me to do the experiments and try and see whether we
could detect these effects and correlate the theory and so forth. And … so that’s what
I did, yes. I was –

Hmm.

But unfortunately there were secondary effects which neither of us had taken into
account in the [laughs] – in the process.

But you still got through the project then?

Yes, I still got through the project.

[35:10]

What does a lab session consist – I was a humanity student, I’ll tell you that now,
[both laugh] what does a lab class consist of?
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Okay … the – for example one of the subjects we did was on strength of materials,
was on structures and strength of materials and how structures fail and all the rest of it
and so this – you’d have to – would have to do with how you test materials, how you
apply the story to the practice and so forth, so the lab class would set up a set of things
and you would actually have to determine the strength of various materials by doing
experiments on them and translating the results using the theory into something. So it
was a way of linking practicalities with – with the theory that you’ve been taught.

But are these things you did individually or as part of a group or –

And, er … mostly I think we worked in small groups, I was trying to think whether
any of this was sort of individual but I don’t think it was, I think normally there were
three or four of you, though occasionally – though you were expected at the end of it
to write your own individual reports. And I remember this caught us out on one
occasion, er, ‘cause I’d done something clever and the other two had basically copied
from me [both laugh] and the, er, lecturer came around and asked questions and I
knew the answer and nobody else knew the answer as to why it was done that way, so
I got the marks [both laugh].

How important do you think the practical element was of an engineering course then,
it’s –

Well I think … I think it’s still important. Erm, looking at things today I would say
one of the problems that we have is that, I was going to use the dreaded words health
and safety, have tended to limit the extent to which students actually get their hands
dirty, and it’s a – it’s a loss. The other thing of course with our generation was that
the people who’d been out in industry before this had generally come in – had been
apprentices, engineering apprentices and you probably don’t even find them any
longer, but in those days that involved you learning machine shop practice and filing
bits of metal down and drilling holes in things and so forth. So even if – and I had not
done that sort of thing, but even without that I was mixing with people who had done
that and who knew the things and that forces you to deal with the real world as it
were, it’s not an abstract thing, it’s not something on a computer screen, though it
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wasn’t computer screens in those days, it’s something that really happens. And
engineering is about producing something physical at the end of it, it’s – it’s not
having a fancy theory that explains things, it’s – it’s actually got to have some sort of
application at the end of it and that’s part of the deal. And certainly by the time we
were doing the projects in the third year we’d – we had a – a student work – or a
laboratory workshop we could go into and make things and generally get better. And
some of this has now disappeared, mainly because the insurance [laughs] questions,
though we used to do this, we got away with a lot of things in those days that the
insurance people wouldn’t like today.

So facilities were there for you to –

So the facilities were there to do it, and one of – and another of the things …

[40:00]

Just … the other – the other – yes, it’s true, I’m trying to put the things in the right
order but, erm … the … I don’t know what the proportion would be but you either
had – you either had either an Austin 7 or a BSA250 motorbike, or you had a mate
who had one [both laugh], right, and the characteristic of both of these things was they
spent more time in bits than they – they spent operating [both laugh]. And one of the
ways in which you learnt practical engineering [laughs] was by Darwinian evolution,
if you didn’t get the bloody machine together by Saturday night you didn’t go out,
right [both laugh].

Which did you have?

And I didn’t have one but I had a mate with BSA250 [both laugh]. And the – and the
engineering department actively encouraged this and actually had – and I can’t
remember when he put it in but the professor got a student workshop where people
can go in and get bit – and make bits and do things so that they could fix their cars.
He was of the same opinion that I would be that this was valuable, practical
experience that was part of the business of sorting out the problems of engineering,
and as I said it was very useful, if you didn’t get it right you didn’t go out so [both
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laugh] kind of. But it’s long since vanished, people don’t even do their own service, I
don’t do my own servicing either so I can’t complain, but I remember that I was
talking to one of the students at Queen Mary’s a couple of years ago and discovered
he had a motorbike and wanted to know whether he did his own servicing, on the
basis that here was a guy that I could relate to [both laugh] and he looked at me in
total horror and said it would void the warranty [both laugh]. So no [laughs]. You
know, it was – it was those sort of things that – and I said the department actually had
a policy of actually encouraging that sort of thing.

Sounds a very supportive department in that sense?

I think it was yes, I think it wasn’t a bad department. It … it was into engineering in –
in a way that … possibly it’s disappearing, I don’t know.

Hmm, did you get any sense of how the department viewed itself, its – I hate the use
the word ethos but –

I have the advantage here that – that I actually spent six years with the department
because I carried on and did my PhD with the department and being a PhD student
you get a different – well you’re part of the staff rather than the students to some
extent there. Erm … so reading some of these things in and reading back from my
later knowledge, I know – and it was only at the end of my PhD course that I kind of
learnt that I’d been recruited because I was of increasingly average intelligence or
whatever [laughs], as a deliberate policy. So it was a department that certainly … was
moving forwards. Erm, it was – and it was a period when I suppose the university as
a whole was growing. When I – my first year at university the engineering
department was housed in a building that was basically either a – I think it must have
been an immediate post-war building that was put up in an awful hurry, we often had
the theory that they sort of got a load of brickies together and said, ‘Start building and
we’ll tell you when to stop,’ because it wasn’t – it didn’t have a particular well
designed feature to it. Sometimes in order to get from one part of the building to the
other you had to walk through lab classes and laboratories and things so it’s a kind of
– just evolved as far as we could tell. And while I was an undergraduate they built a
whole new engineering block down at the bottom of the hill with fancy new this that
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and the other and so forth, so by the time that I was a postgraduate it was a much
bigger set of buildings with a much bigger department and all sorts of improvements
made to it. So it – yes, I think it was looking forwards at the time.

[45:45]

What were the significant friendships of your university years, close friends,
girlfriends, colleagues?

Erm … the … as an undergraduate I don’t actually have contacts with anybody I
knew as an undergraduate, even though we were a fairly close, or we were a group of
I guess half a dozen of us, were fairly close-knit group, that I had a – a close friend
there whom I’m – who is the first person I met actually. It was – it was slightly
strange this, that – that my first year I was actually in digs, not in hall, and so when I
went up there to went to the digs to drop my luggage and sort of get myself sorted out,
and the person I’d met coming down the stairs was another engineering student who
was into aircraft and things just as I was, and we clicked with one another there and
kind of knocked around all the way through the following three years. He eventually
went off to Boeings to work on the 747 and I never heard from him again sort of thing
but … it was as a postgraduate that I started to develop other things.
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You mention –

So I now have people I know from my postgraduate era, and a whole – and I claim a
whole education from my postgraduate year, very little of it from my undergraduate
year.

Hmm. You mentioned being interested in aircraft a moment ago.

Yeah.

Was that a continuing interest that –

Yes, I mean it was all part of the same, this space and aircraft and so forth, yes. I used
to make little aircraft models when I was a teenager, Airfix models and my own
models and all sorts of things like that, yes.

What was the – I’ve – what was the gender balance on your course like, was it –

We did have a girl in the entire engineering course, she was doing civil engineering in
my year [both laugh].

Just one?

Just one [both laugh].

How did the rest of you consider this lone female in your midst?

Oh no, I mean [laughs] we didn’t have a problem but the lecturers did [laughs].
Mainly in – in the use of [laughs] – of language and so forth and [laughs] no the – the
girl who did civil engineering in my year, there tended to be one somewhere in each –
in each year. She went off and she spent time as a site engineer I know, if – civil
engineer, site engineer is not for [both laugh] … the not tough, let’s put it that way
[both laugh].
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Did you have any sort of, erm …

I didn’t establish any romantic entanglements as an undergraduate, as I said we used
to drink beer and go out to the pub and go out to the pictures. It changed when I was
a postgraduate, erm … and I – and again certain naivety but I stayed on at Nottingham
to do my postgraduate work. Erm … that was a – there were some advantages, I
mean I didn’t know to look anywhere else but the professor, AG Smith, encouraged
me to do a postgraduate, he allowed me to look for something that we could do on my
own initiative, he supported that and he became my supervisor for my postgraduate
work. He was interested in spacey things as well so that helped. And it – it allowed
me to – before I left as a – before I graduated I’d sorted out about living and so forth,
so it – it was reasonably pain free.

[50:45]

And, I said on the way in, but you tend – there was this business that having sweated
your way through three years in an undergraduate course, all of a sudden you didn’t
have to do anything for three years [laughs], so I had a year of – well no I did do – it’s
not true that I didn’t do anything, but we had a higher ratio of parties to work than at
other intervals. And I also saw it as an opportunity to get an education and to do other
things, er … realise that as an engineer you’re not really bothered with anything else.
But among other things for instance there was a big university library that had all sorts
of books on anything, so I actually went out and read books that weren’t for engineers
[laughs], that partly as a – on sort of almost random happenstance, you’d heard about
this, go and look it up in the library and read it. Partly … I can’t remember the date,
the details of it but I discovered Eliot’s The Wasteland at some point very early on
and I did have a friend who reckoned that my entire knowledge of English literature
was of footnotes of The Wasteland [laughs] and things like that. And my social circle
was no longer engineers, I had girlfriends who were doing other things, you were
moving in – in the postgraduate circles so you – I mean one person connects with
another person and so forth so you’re a group and you eventually form your own thing
in that – in that period. So my three years, or certainly the first two years ‘cause it
goes through this thing and of course three years to do anything and then I’ve got two
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years I better start working and then one year, oh help I’ve got to write something
[laughs], and everybody starts to – and we were all – my particular social group were
all in that same group as it were, I think, perhaps Judy wasn’t but everybody else
tended to be. And we – we moved through that, er, thing so eventually in the third
year suddenly there would be one less person in the coffee group and then another
person would have dropped out and then you realise that you ought to be doing
something as well and so it would work that way. But postgraduate stuff was quite –
it was important in two ways, one way I got an educating outside engineering because
I deliberately wanted to – to find out about it, but I also – and I also now had friends
outside the university. Erm … I joined MENSA in that period and there was an active
local group and I got friendly with a girl from that and we did various things outside
as well.

[54:30]

And – but that gave me a social life, but there was also a thing that was affecting my
engineering, because I was the professor’s student, and he used to be able to drive me
up the wall [both laugh]. The reason I talked about my girlfriend outside was that
[laughs] I used to turn up at her doorstep, regular intervals nearly in tears and have to
be sort of put back together again, and that was because the professor had finally got
round to having a talk with me [laughs]. He was actually pushing me quite hard and
he – and later on he admitted he did it because he knew I could take it, but it’s not
[laughs] – it’s – he wouldn’t let me get away with anything. And he also had a – an
ability which – which I kind of have learnt in self defence later subsequently, you –
you’d explain something to him and he’d sort of look at the ceiling for a minute and
he’d say, ‘No,’ and you’d say, ‘Why not?’ and he say because some quite simple sum
didn’t work out [laughs], you know, he’d done some little mental arithmetic in his
thing and came to the conclusion you’d got it wrong because he’d done the simple
sum. It’s actually very important bit that I have to do with students these days which
is the ability to do some simple sums, and to think in – in those terms to see whether
you’re getting the answer which is believable with. I always say, and it’s not true
because it was the professor who did it, that I really learnt this when I became a
section head and people bring work to me and I had to work out whether I believed
what they were telling me, but he was – he was doing that to me very early. And …
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so I was having to learn out of self defence if nothing else about how to fit things
together and to do things and not necessarily to accept the first thing that I got and
look at things in more depth, and all these other things which relate to your later
career. It’s, er … the … I suppose it’s only this – it’s only while I’ve been in New
Zealand that I’ve actually realised, ‘cause my travelling companion is a historian,
industrial archaeologist historian, and it was some conversation I had in New Zealand
and discovered that numbers don’t mean anything to her [laughs] and they’re critical
to me [laughs]. And that the particular one was the high – we passed a hydroelectric
scheme or something out there and I said, ‘Oh yes, Q H over 550,’ and she started
talking and I – that’s right, and I said that’s how much horsepower you can get out of
a certain amount of water coming down a certain [laughs] thing. And that’s
necessary, the way that as an engineer I’ve been taught to think, that quantitative
things, and I do it to my students these days, to say … that arguing without the
mathematics is philosophy and not engineering. Unless you can do the sums and
make – and put the thing together and make it work there you’re not really doing
engineering, and that all comes back from this – this business and it’s so ingrained in
me and I’m surprised that other people don’t do it automatically.

[58:50]

It’s only when I get an incident like that that I suddenly realise that it [both laugh] –

You used a really interesting phrase a moment who which was taught to think as an
engineer and there are two bits there that I’m wondering about, one is this
engineering mindset and the other is how one actually obtains it, and I was just
wondering if you could relate anything in your university years –

Yeah.

To that?

… I think there’s a couple of aspects to it, the – ‘cause there’s a similar thing you get
and regularly comes up, because I paint as well I understand it, about can you be
taught creativity. And the answer is yes you can, but you – I’m not taught it by
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somebody standing up and lecturing to you, I’m … there are – there are tricks, but
ultimately it’s something that – that until it becomes part of what you do you’re not
being taught it, you can hear the words but doesn’t make any sense and then one day
you’ll do it and realise that that’s what you’ve been doing all along. And engineering,
some of it’s – taught to think like an engineer is – I said about doing sums and so
forth, but ultimately … there’s no point in just having a good theory in engineering, if
it don’t work it’s not a good theory and so you – ultimately your test all the way
through is does the bridge stand up [laughs] if you like. And you may not – most of
my career I’ve not actually been tested in the way that somebody actually built it and
found out whether it worked, or if they built it it was certainly by the time they got
round to building it it probably wasn’t what I’d designed in the first place because
there was a lot of changes happen. But the mental mindset is if I’ve done these sums
and if I’ve done this thing together, is it actually – am I confident at the end of it that
this is actually going to work, so it’s not the beauty of the theory or any of – of even
my ability to talk you into the – the thing, my convincing nature, it’s will it stand up.
And nobody actually – well not quite true, very rarely did anybody ever say that sort
of thing to me. But at the end of the system you’ve got that into you. Occasionally
people – I suppose I can remember one or two places, I remember a design engineer,
or a design teacher as an undergraduate commenting that everything you do is a
matter of life and death, if you design the – in those days there were trolley buses in
Nottingham, if you design the platform you get on on the trolley bus, then you’re
actually taking somebody’s life into your hands because if he jumps on it it all falls to
pieces [laughs], right. And I do the same thing with the students, the thing I do with
my students nowadays is – is the business of contracts, and as I say ultimately you
may be put up in front of the judge to say, ‘Did you actually meet what you said you
were going to meet, can you prove it?’ and you know, this is not – it sounds like a
good idea, this is I can prove this, I can prove I’ve delivered what I said I was going to
deliver because I’ve done this. So that’s – that sits at the back of it, in a way that it’s
certainly not true of the humanities which run entirely on convincing theories and it’s
– and to some extent it’s not even so true, though science always says you need to be
able to test your theory, but nevertheless science is not quite so tied down to does it all
fall to pieces as – as engineering is. Though this business comes from the science
business of don’t take anybody’s word for it, prove it.
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But with engineering that it’s almost more real then because it’s –

Yes, yes ultimately there’s something real at the end of this and the reality is I can
kick it, it works, you know [laughs].

Are there any other ways you differentiate science from engineering, or engineering
from science would perhaps be a better way of putting it.

Erm … I think there’s not a lot of, it’s continuum and you’d have difficulty in – in
saying okay this and I have … lot of – quite a lot of my – I mean within the sort of
things that I did, the person working next to me might have done a physics degree or a
mathematics degree or other things, and you can’t always tell the difference and I’d be
mistaken for – for [laughs] – people have been surprised I’ve got an engineering
degree rather than mathematics degree at times and things like that. So I don’t think
there’s a lot of difference in there, except this business that – that … ultimately in
engineering I’m delivering a product, whereas in the science I’m delivering a theory.
So I think that’s – if I had to make a distinction that’s it, they both depend on testing
the real world, but … and to some extent in engineering the theory doesn’t have to be
very good, as long as it works. Whereas in science it’s the other way around.

[1:06:15]

You mentioned a few minutes ago that you joined MENSA during your university
years, that’s – why did you choose to do that?

I wanted to know what my IQ was [laughs] which is – which is as far as I can gather
why ninety per cent of the people join it [laughs]. But I knew some – I knew
somebody in Cheltenham who was actually a member of MENSA and so when I took
the test and found out – to find out what my IQ was I said, ‘Is it worth joining this
thing?’ and he said, ‘If there’s a local group it is,’ and there was a local group in
Nottingham so I did. And … they were – and it was another social arm as it were at
the time, and the people were interesting and so forth and I made some good friends
that way. And got to places that I wouldn’t otherwise have got to but … it was – it
was another form of recreation if you like, yes [laughs].
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What does a MENSA meeting consist of?

Well it depends what they – what they do, sometimes they just sit around and talk …
sometimes somebody comes along and talks about something and it runs into all sorts
of things, and I’ve actually been the speaker on at least one occasion at one of these
dos. And it’s – it’s nothing very magic, not anything – and it’s not – the high IQs will
run the world or anything like that, it was largely a fun thing.

And you met one of your girlfriends there you said and –

Yes, Vera was – I met through MENSA and … we … mainly because she ran me
home, I didn’t drive in those days [both laugh], she had – I must have met her father
once but he died very soon after I first knew her and she inherited the family rag trade
business and in those days drove an enormous Vauxhall Cresta, which was kind of
Cadillac size thing [laughs], because that’s what she’d been left with. And so we –
when we went off to do things, meetings and so forth, she would drive ‘cause I was on
foot … and ‘cause we did this eventually – well for the rest of my – she was a – a
friend I could [laughs] cry on the shoulder of when [laughs] – when the professor had
got at me [both laugh].

[1:09:45]

You mentioned about –

I’ll tell the end of the professor story is when I actually did my viva and when you
write your thesis, when you’ve finished it you’re terribly aware that there are holes in
your thesis [laughs] and the viva was conducted by an external examiner from
Cranfield and my professor – and my professor picked all the holes in my thesis [both
laugh]. And then he went off to lunch and didn’t tell me that I’d got it and I ate
fingernails for lunch [laughs], and some hours later he popped his head around the
door and said okay.
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What was your working relationship like with your professor, you’ve mentioned it in
parts, I’m just wondering how the two of you get on for the three years before that,
apart from the –

The problem about being professor student is that the professor is very rarely there, so
you tend – you tend to work for weeks at a time without seeing him and then all of a
sudden it’s now as it were, so – and as I said he – he would, er … I would work on
something and then he would take it to pieces very quickly. I didn’t really feel any – I
didn’t have problems with his personality, it was just that he could reduce me to a – to
a wreck in about thirty seconds [both laugh]. It wasn’t a personality thing, it was –
except for the occasion when he questioned my BSc thesis and I – and I stood my
ground and challenged him back, which to be fair to it – I mean I’m looking back and
it wasn’t – it didn’t feel like this at the time, to be fair to him he was doing a good job,
but it was – it was a bit emotionally [laughs] difficult. But … I wouldn’t have done as
well had he not done it I think. And I had lots of other people around, er, I’m sure it
was only Vera I could cry on the shoulder of to put me back together again after one
of these occasions.

So other supportive friends as well then or other staff members who –

Yes yes, I know there’s people in the department and so forth, so I didn’t have too
many problems, I didn’t have a, ‘I want somebody else to do this,’ or anything at any
point. And possibly had it been a different subject we would have got to that point
but [laughs] –

[1:13:00]

What was actually the topic of your PhD?

I did it, it was called Art Jets with is a form of electric propulsion for spacecraft. And
once again I tended to – it wasn’t a – it wasn’t – it was in width as much as it was in
depth if I can put it that way, probably more in width than it was in depth, because I
… looked at – I didn’t just look at a fixed subject, but I had to look at the application,
I had to look at the chemistry, I had to – and in fact I spent time in the chemistry
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department library and the physics department library as well as the engineering
department library and so forth. So once again it drove me to a wider range of – of
topics than – than I might have – have realised at the time, or I might have –

Otherwise got into, yeah.

Yeah.

Hmm. So I’m aware we didn’t actually sort of cover that end of undergrad stretch,
how did you do in your undergrad?

I came out with an upper two, mainly because I think they never gave more than two
firsts [laughs] and particularly engineering group, we had this one guy who was
thirty-five, who was paying his own way through university and when the rest of us
retired to the coffee bar, got out his books and carried on working. And nobody but
nobody felt that there was anything wrong with him getting a first, he deserved every
bit of it. And he was bright but he worked his way, he was married and had children
but he worked his way through it at a rate none of us could match, and the other guy
was so bright that there never any doubt about him getting a first neither. So yes I got
an upper two, er … but I didn’t have any problems about going on to do a PhD, in fact
that had all been organised before I even got an exam result so [laughs] …

Why did you decide to carry on and become a post grad?

‘Cause I thought I had to do that in order to do what – to go where I wanted to go. I’d
kind of got it into my head I needed a PhD to then go on and do the sorts of things I
wanted to do.

How – how clear an idea of you – of where – what you want to do at this point do you
have?

Yes and no is the answer, it’s, er … it was not a time when there was a clear career
path so I couldn’t sort of put my finger on it and say, this is – I’m going to do this and
I’m going to do that and I’m going to do the next thing. And in fact having done my
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PhD or got to the end of my PhD course I went through an agonising thing around do
I want to do this and do I want to do that and so forth before I – and I was at a – a nice
period, I was lucky in that I basically went around and interviewed other people about
where I was going and they – I mean I applied for different places, but I was as much
interested in whether I wanted to work there as they were interested in whether they
wanted me to work with them as it were, so I – it was not entirely what you would
find today, let’s put it that way. But equally well I was interested in the space
business but there wasn’t a clear, er, line about how that was going to work out in the
UK anyway so – but I knew that – that if I – that going in as a PhD would give me
access to things that I wanted to do. Erm, and put me in at a higher level than – than
that and again we’re talking about an era in which five per cent of people went to
university, so coming in with a PhD put you at a very high level indeed, it’s not – not
entirely the same nowadays but, er … but I wasn’t going to be a run of the mill
engineer and I was going to – if you like – so –

What sort of other places did you shop around for possible jobs or PhD places?

I didn’t – no, I – as I said I was fairly naïve about – about this –

Oh sorry, yeah.

And so I never really shopped around for it, the university was happy to take me on as
a – as PhD student, the professor was supportive, we got a … oh dear, he got me a – I
can’t remember what it, what it was called in that, DSIR, now don’t ask me what
DSIR stands for, Department of Scientific and Industrial Research I think, grant, of
450 pounds a year, now remember I’d been on 265 pounds a year so I was suddenly
very very rich [laughs]. My – my salary had just about doubled and I was still living
in the same way that I’d been living for that thing, and I didn’t smoke so that made a
great deal of difference to my income.

[1:19:10]

All my friends who smoked were poor, all the friends who didn’t smoke were rich
[laughs].
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Where did your PhD topic come from, is it something you came up with yourself or
was it something that somebody else –

Yes, the … the professor … when I talked to him originally about doing a PhD he
said, ‘What would you like to work on,’ more or less and I went away and produced
and thought of a number of possibilities and we talked it through and out of that this
one came out as something that – that was realistic for me to do, possible within the
department that would be worth a PhD and so forth at the end of it, so it was kind of a
mutual discussion. I think probably I picked the general area to start with but we – we
worked it up. It didn’t have – it didn’t particularly have a history in the department of
– of – of work already there, though the department had a … expertise in fluid
mechanics, thermodynamics which were relevant to the professor, would come out of
aero propulsion was familiar with these things, so it fitted together.

Hmm. So –

But you know in a sense all the way through this I’m – I’m in a much more
favourable era than it is today.

Hmm.

[End of Track 2]
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Track 3

And we are running. So we were talking about your PhD topic a moment ago.

Yeah.

Can you talk me through arc jets?

Okay. Erm, yes, basically the problem you have with chemical rockets is that the
energy that you take along with you is all mixed up with the fuel and oxidant and
when you burn it you get whatever you get out of the back and that limits the
performance. And there’s a whole class of spacecraft propulsion systems called
electric propulsion systems where the idea was that since spacecraft have solar rays
which generate power from the sun, you could get the energy from the sun and then
you could use the propellant, whatever was the best propellant to use. And there’s a
whole range of these devices, but one of the simplest was to use hydrogen which is a
very low molecular weight gas, which means that at any given temperature it’s got a
high velocity and therefore is efficient. And to heat it up by passing it through an
electric arc and that’s – very simple straightforward system gives you a good
performance out of it, means you can use whatever propellant is most efficient,
perhaps hydrogen or something like ammonia. And … and that’s it, in simple terms.
The problems come, you have to first of all work out what the best form of propulsion
for your spacecraft is, and because you’ve now separated the source of power from
the source of propellant it’s a trickier problem. If I … no it’s not easy to explain it
without mathematics but – but basically at the extremes I can use very little power,
get a low performance device, use a lot of propellants and I get to the destination with
nothing. At the other extreme I can use a lot of power, very little propellant and it
takes forever to get there [laughs]. And somewhere in-between these there’s an
optimum so one of the things that you have to worry about is what’s the best
propulsion for a particular mission, so I had to go into orbital mechanics and so forth.
I then had to look at the physics of electric arcs and how those worked, that led to a –
an interesting thing because it all has to do with ionised gases and so forth. My father
typed my PhD for me … and he was a non-technical man and worried an awful lot as
he typed this thing that he didn’t understand a word of about what these unionised
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gases were [laughs], what he was actually typing was un-ionised gases [both laugh].
But … so I had to go into the physics of the process, some of it related back to stuff
that I’d learnt in electronics about how electrons are emitted from hot surfaces, I also
had to worry about the chemistry of – of dissociating gases, I had to worry about heat
transfer, and I had to worry about how the whole thing fitted together, so there’s a sort
of system engineering aspect to the thing. So there’s a bit of everything in there and I
built some experimental devices and tried them out and got some results that way and
measured how much heat was being transferred out and so forth. So it was – it was a
mixture of practical and theoretical things.

[05:00]

… Experimental devices?

Yeah.

Sorry –

They were very – they were – these things are quite small, in fact if you get one
nowadays it’s even smaller than I was building, I was running at about three kilowatts
power and the thing is – was perhaps about five centimetres wide and perhaps twenty
centimetres long. And I had to learn how to make this thing work reliably and so
forth.

Could you describe this experimental device to me, I’m just trying to get a mental
picture of it in my head and what I’m dealing with, it would –

Oh right [both laugh].

Don’t be afraid of technical detail as well, it’s – if it’s important to understand your
work then it needs to be talked about, it’s –

Basically the thing consists of a … you see … well it’s a hollow cylinder which is one
electrode and a – and a central core rod, which is the other electrode, so the arc goes
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between the centre and the cylinder and the outside. Actually the – when I say a
cylinder, in longitude section there’s a convergent section and then a parallel section
and then a nozzle at the end of it. There is … there’s some tricks you need, one of the
things you can do is to put a magnetic field on it so the arc is spun into a disc so that
all the gas goes through the arc disc and so you get uniform heating and so forth. You
get heat back into the electrodes so you’ve got to worry about how you cool them and
so forth. What the materials you use, are I was using copper because it was fairly
convenient to use, but it erodes fairly quickly, making electrodes out of carbon for
instance gave better things, and basically I had this device which I could run and I
could try different inputs, different gases, different techniques for dealing with things,
erm, experiment with it and make measurements and see how it worked.

So just –

And there’s a usual thing actually with – with a lot of practical experimental
engineering is that when you actually make something it doesn’t work the way you
expect it to and so you learn – you actually – before you get any experimental results,
learn things by doing as well, so learning how to make the thing reliable and so forth
taught me about the sort of things I was going to have to look at.

Hmm, just I’m trying to still get a mental picture of his in my head, is this something
that sits on a desk then or is this something that moves around and –

No, this was something that sat on a desk or in a special cell, it was tied down. The
ultimate device would be something that was attached to a spacecraft and it was a
little – if you like it’s a little rocket engine sitting on the spacecraft, running very very
low thrusts for very long periods of time.

So same sort of technology as an ion drive then, that sort of thing?

Yes, it’s – if – and when I – when I do the lectures nowadays the arc jet is the – if you
like the lowest performance of a series that goes through ion drives and so forth. And
in fact if you look at a modern ion drive engine the plasma that – that you produce is
actually produced by something that’s an arc jet, so it’s – there’s a – a continuity in
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there. I didn’t think about ion motors when we were talking about it, ‘cause ion
motors would have meant that we had to operate in a vacuum chamber and I could
operate an arc jet without a vacuum chamber, which made it simpler to do.

What sort of – how do you measure performance then, is there some sort of
instrument on the back or was it?

Erm, ultimately the … thing that – that defines the performance is – is something
that’s called specific impulse which is actually the exhaust velocity of the gas which
you can derive from the temperature and so forth. In fact you – it’s true with – with
ordinary rockets as well, the – there’s basic – there’s this thing called specific impulse
which is the thing you need to work out how much propellant you need to get a rocket
to do a certain amount of things, is actually in two bits. And the – one bit, the so
called C-Star, is basically related to things that happen upstream in the nozzle and is
measure of how much mass flow you can get through the nozzle as a function of the
pressure and the area of the nozzle. So – and that’s dependant – that’s basically
dependant on the temperature of the molecular weight of the gas and so you can get a
C-Star by making measurements of pressure and mass flow rates. And the other is
called the thrust coefficient and you multiply the two together and you get specific
impulse and the thrust coefficient is basically a function of the design of the nozzle.
So I didn’t have for instance to measure thrust or anything of that nature, because
that’s all contained in the bit that I wasn’t looking at, I was looking at the upstream bit
about temperatures and mass flow rates and so forth. And that’s true to a large extent
with rockets I’m going to deal with later, we do actually try to measure thrust but you
… you can go a long way without even bothering about measuring the thrust because
that’s a downstream bit that you know about from the nozzle performance from other
things and the critical bit is what’s happening upstream of the nozzle, in terms of
temperature and molecular weight and combustion efficiency and all the other things
that we’ll deal with later.

[12:20]

Hmm. Did you give much thought to the applications of this when –
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Yeah, I mean the … this is what I was saying, one part of the – of what I was doing in
the first – if you like the first chapter of my thesis, was about how you apply this sort
of device to spacecraft propulsion when that sort of device is the best thing to use, and
for example when would an ion motor be better to use, when would something else be
better to use. So the first part was concerned with how the thing integrates into a
spacecraft if you like. And then the second part was about how it worked and all the
other things.

So again quite a systematic idea of how this fits in with –

Yes, it’s – was quite broad and worried about how everything fitted together, so it was
kind of training for what was coming later.

Hmm. How new was this area of research at the time?

It was fairly, er … it was fairly modern and in those terms. People were – well
[laughs] people were beginning to think about using these devices on spacecraft, the
electric propulsion story is actually quite a long tortuous and difficult story. Erm …
the time that I’ve – I mean I did my PhD in ‘65, the … in 1970 I went to the American
Electric Propulsion Conference in Palo Alto and the … at that point the Americans
had actually for the first time flown two experimental ion motors, remember all these
things are connected. On a device called SERT2 and in fact the conference was
dominated by people showing pictures of SERT2 in orbit and this is my bit of it and
so forth. And the keynote speaker at that confidence was Stuhlinger who’d been one
of Von Braun’s people at – at Peenemünde and had subsequently been a strong
advocate of electric propulsion for spacecraft and in his key note address to the
assembled conference, this is 1970, he said, ‘Well gentleman, it’s been a long hard
road to get to this point but we finally demonstrated electric propulsion in orbit and
now all we need are the applications.’ And the first application I think was about
1995 [laughs].

That’s quite a while between [laughs] –
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It’s quite a while between – between the two and it’s not atypical of the space
business in a way and to some extent what was flown later was not exactly what was
flown in – but potentially in 1970, we’ll come to what I was doing in 1970, but in
1970 … we had all the bits and pieces to use electric propulsion for spacecraft and
various events basically delayed that to the point at which project managers would
say, erm … this is new and I don’t want it on my spacecraft [laughs]. So why you
think that space is cutting edge technology, where everything is new and the answer is
no, it’s a very conservative technology in many ways, because you don’t get things
back, you can’t fix them when they go wrong, therefore –

[16:45]

And I’ve been a project manager myself, you look at things which are not flown and
say, ‘Do I really want to risk it on my spacecraft?’ so there can be quite long delays.
Arc jets had been experimented with in the States and I was playing with them in this
country, five years later in the UK which is why I was in America at that particular
instance, then electric propulsion in general was being actively studied in the UK and
… and once again a lot of work was done, it all got mothballed and eventually got
resurrected, the ion motors that went on Artemis and were flying on BepiColumbo
that QinetiQ are now making are sort of inheritance to that 1970 period, which have
only just been applied and in fact can only – that the inheritance spent some time in a
friend’s loft [laughs] because they – they said, ‘Get rid of all that material,’ and he
actually took it home and stored it in his loft for about a decade and [laughs] then
resurrected it a decade later to give them something that’s now seen as quite good to
have. But … only because somebody had believed in it and held onto the material
[both laugh].

Is that not an uncommon story?

It’s not an uncommon story. The – my personal one is ENVISAT. Er, ENVISAT
was an environmental earth observation satellite, is I suppose, I did the original bid
for – for what turned out to be ENVISAT, it wasn’t called ENVISAT at the time, and
won the original job in 1985, it got launched in 2002 [both laugh]. Not entirely to the
design that I had originally done [laughs] … but it kept people at Bristol employed –
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usefully employed for about fifteen years and [laughs] going through a lot of that –
that wasn’t the time it took to build it, that was the time that it took to get the decision
to go ahead with the final thing and go through numerous design iterations and
variations and could we make it different, could we make it longer shorter, up – fly
upside-down or whatever.

Not a quick business this space research is it?

It’s not a quick business, no.

Hmm, I think we’ll want to return to ENVISAT at a slightly different point but I’ll
keep that in mind for the future.

[20:00]

Bring you – ‘cause I have another good story about ENVISAT as well [laughs].

Make a note of that so [both laugh] – we talked a little bit about how you found the
PhD process but what do you think that you learnt doing it?

… I think many of the things that I’ve been talking about … it … one of the big things
you learn with a PhD which you’ve probably not learnt up to that point is how to learn
rather than how to be taught [laughs], with a – when you do a research proj –
particularly the sort of thing that I was doing, not always true these days but
particularly that sort of thing, you were out there on your own, you made your own
agenda, you did your own research, you had to learn about things for which there
might very well not be anybody to hold your hand with. I learnt from – I learnt things
about – I said about the having to make things work and having to – to make the sums
add up, and so I learnt from my professor these – business about focusing my
engineering and doing little sums to make sure everything was reasonable and all the
other things that … I learnt … a lot of the – I was going to say, it’s not entirely true
that it wasn’t the subject matter that was important, but it was the methodologies and
approaches that were important. The subject matter continued to haunt me through
the rest of my career if you like [laughs], I mean in the sense that having done it I
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knew about electric propulsion and would get involved with other electric propulsion
devices and systems and so forth later on and there were other bits and pieces that I
understood because I’d learnt about the bits of chemistry and so forth, and the bits of
system engineering were clearly going to be something which came out later. But I’m
not sure that anybody would write down a list of, these are the things you are going to
learn in terms of methodology, or whatever that it is, it’s a whole process that – that –
that gets you ready to do the things you’re going to do later I guess. And there is an
extent to which I spent three years doing something which later on I would do in six
months [laughs].

Hmm.

If somebody had asked me perhaps a decade later to do that work, that sort of work, I
would have done it a lot quicker but that’s what you learn.

So an organic training process that – that –

Yes, it’s a – it’s what it says on the tin, basically yes [laughs].

An education?

An education, yes. And incidentally you got an education in all sorts of other things
at the same time [laughs].

Hmm.

[24:00]

Speaking of which as well there was a question I meant to ask earlier which is you
mentioned having a much wider social group as a PhD student and I was just
wondering if you could give me a sort of – a flavour of it, when you were an
undergrad it sounded like most of your friends were engineers and –

Yes yes.
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How – what was –

When I was a postgraduate very few of my friends were engineers.

Was that a deliberate choice or just the way it –

No, it was the way it worked. The … thinks hard here, I think there were three – there
were only two engineering PhD students in my year, myself and another guy, so that’s
the first thing that – that – but there were a couple of other people in the engineering –
so there was probably a little nucleus of – of three or four of us. There were three
Bob’s I remember [laughs] which – which – and we went around together and got into
trouble at regular intervals because people would shout after us, ‘In a minute Bob,’
and we’d all turn around and get jammed in doors as a consequence. Erm, but … I
shared digs with a chemist and a mathematician, so that was a – a different – that
spread it a minute – a bit more. I met – well I … other friends … from – I mean I had
one friend who was a music student, I had another friend who was a pharmacist, I had
another friend who was a biologist, so – and this was the group, at one point my first
year we all decided to learn ice skating and this group used to go out, ‘cause
Nottingham ice rink, which is now famous of course since Torville and Dean, I was
never very good at it but – and we did things together as a group. That was at the –
within the university and some of those people I’m still in contact with, it’s the girls
actually I’m still in contact with, there must be something [laughs], and some of them
– and some of us have gone off to higher things as well and – but … I also had now
friends in MENSA who were taking me outside the university as well. I also had
friends in the science fiction area who – who would get me involved outside as well,
so I was no longer, as it were, confined to university things, though I had an
interesting social life in the university as well.

Centred on what?

Nothing in particular [both laugh], I don’t know whether it was centred on anything
particularly [laughs], it was centred on enjoying – no I don’t know. Er, you know, no
way – how – at the … a couple I met through the Anglican society, we had a chaplain
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at the university who was quite go ahead at that time as well and again went onto
higher things, who – and so there was a little group around that that – and it was only
– yeah, I don’t know, it – I’m not sure anything was – was focused, it wasn’t like
playing rugby and doing that, or even singing in the choir or whatever, and in fact,
erm … there would be – yes, I was actually starting to get a point, which I noticed in
later life, is that not all my friends knew one another … and that’s still true. When I
had my sixty-fifth birthday we actually got – we had a dinner for [laughs] – and sort
of invited one from every – everybody I knew [laughs], well no pairs from everybody
I – from all the different groups I – and we had great fun in trying to work out where
you should sit them round the table and so forth [laughs], and we kind of worked out
where they’d all have mutual interests to start with but then I said halfway through,
we’d get everybody to sit in alphabetical order by Christian name and it was [both
laugh] – they all got on well together but that’s – that’s typical of later life that I have
people that – that I worked with and some people I worked with are very close
friends, but I have people that I do other things with, from different social groups and
so it’s quite diverse. And as I said I think even when I was at university, I’m sure that
all my friends didn’t know one another, in fact I’m pretty sure, I can’t remember now,
but I’m pretty sure that even all the university people I knew didn’t know one another
[laughs], they probably vaguely did, you know, ‘He’s one of Bob’s friends,’ but –

[30:00]

Again it sounds sort of very broad –

Yes.

[Inaud].

But one of the things I was learning at university was there’s all sorts of other things
in life, there’s a postgraduate – having said, I was getting an education so I was
actually interested in – in things from – that were outside my strict, erm, area of
interest, and that sort of continued I guess.
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You mentioned science fiction a moment ago again and I was just wondering how that
was developing at this point in your life?

There’s a – there’s a sort of loose science fiction fandom if you don’t know, but –
which came back to haunt me recently, and I’d met various people in this and they
had a – and I was act – and I … they hold conventions and I knew these people and
they had – they do amateur publishing and I’d done some in there, and I’d actually
written odd bits of science fiction in the way of short stories as well and I’d by this
time knew one or two authors. And, oh, I can’t remember when … I met some of the
people, probably not until I was actually out of university but … I’d always read a lot
of science fiction, I’d mixed with these people and it was an interesting part of my
circle as it were.

You wrote short stories as well you said?

Yes, the odd one or two. Erm … till I ran out of time to do that sort of thing [laughs]
and it was hard work, it was hard work for me, the other people found it a lot easier,
ultimately I think I found it easier to write non-fiction things and [laughs] –

Do you mind if I ask what were the short stories about, any particular aspects?

Oh goodness me [both laugh], some of them I’ve published in German rather than
English actually but that’s not – another odd story [laughs]. Erm [pause], once again
they’re not – I think most of the things that got published weren’t what I would call
straightforward stories, erm … and I can’t sort of give you anything typical from that
point of view. Possibly once – I’ve said this about everything else was if you’ve – if
you take the well travelled road you compete with everybody else and if you take
something less well travelled … then it may work and you [laughs] get some credit
for it. Oh dear, what did I write? I was trying to think of something I could explain in
– without actually telling you the whole story and I find it slightly difficult to do that,
yes.

Could you just give me a flavour of a rough subject area or –
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I wrote one called The Early Imaginary Adventures of God which starts off God
created the world in 136 hours and thirty-seven minutes, I think I’ve got the numbers
right, and then has various people arguing that the world can’t possibly be flat because
[laughs] things would fall off the edge and God keeps retrospectively reorganising the
world until it’s the way that it is today. And that was … I guess reaction to certain
trends which are probably more obvious today than they were in those days [laughs],
but it was supposed to be funny and it was funny [laughs].

Sorry, could I ask you to open up a bit on certain trends?

Go on.

I was just wondering what specifically you meant by that?

[35:00]

On what, sorry?

You mentioned a reaction against certain trends?

Oh I mean about the Christians who refused to believe in evolution and so forth and –
yeah …

Was this something that was actually being debated then as well or –

Oh yes, something would have annoyed me, you’ll find that – that things that annoy
me [laughs] drive me from time to time [laughs].

… German publishing as well, that’s – how did that happen?

Oh right, the – long convulated – Erm, one of the authors I knew was James Blish,
who was an American who came almost as a political emigrant from America of the
Nixon era, to settle in the UK. And one of the things he brought with him was an idea
that – that another author had started in the United States called a Milford Conference
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which where he got various authors and similar people together for a week and they
tried out stories and ideas and generally chatted to one another for a week and I was
invited to attend this and he surveyed the country for places called Milford and we
eventually settled on a little hotel at Milford-On-Sea on the south coast [both laugh].
And … one of the people who came to this conference was a German girl called
Charlotta Franke whose husband ran a – who is a translator basically and her husband
ran a German science fiction magazine and she used to like my stories and translate
them into German and get published in German and so I often – and so I – on a
number of occasions got translated into German [laughs] rather than publishing in
English so it’s a slightly odd thing.

Hmm. How did you meet James Blish?

Probably through the science fiction fandom era but I can’t remember there about
when I first knew Jim. Erm … and it may have been … no I don’t think it was … I
had a friend in MENSA, a biologist called Jack Cohen who’s famous in other areas
who was also interested in science fiction but I don’t think – and who used to get into
various people, but I don’t think it was that, I don’t know, I can’t remember why I
first met the Blish’s. They were located fairly – I mean they settled in Henley which
wasn’t too far away from where I was living, but I must have met them because it was
Jim who invited me along to the Milford Conference originally and, erm … no I – that
… you must have people you know who [laughs] can’t remember the first time you
met them as it were that, yeah.

No, I just thought it was an interesting contact to have for someone who’s working in,
you know, the space business.

Well yes, I mean I knew a number of – of science fiction writers, certainly at that time
who … were around, in fact Brian Aldiss is still around and …

Anybody else I may have heard of or –

John Brunner, Samuel Delaney, who else used to come to those things, Rob
Holdstock, Chris Priest … probably all old people nowadays, well [laughs] I have this
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thing that I – it wasn’t the Science Fiction Authors but the Science Fiction Fans who
relocated, because I’d been out of the business for – well since the mid 1970s I guess,
perhaps even the early 1970s, and somebody located me out of the blue recently and
I’ve now [laughs] – and in fact I’m corresponding with somebody I’ve never met but
I’ve known for forty years but [both laugh], who I may meet this Easter because
we’ve finally got a common thing together, but that’s kind of the way it was. Hmm.

Hmm, this might be a question that’s getting a bit ahead of chronology here but I’m
just wondering what was this interest in science fiction do for your work, is there an
interface there between the two?

[40:30]

Erm … that’s a deep question, the – I guess the reason I read science fiction in the
first place was ‘cause it was about space and things and I’ve read Arthur Clarke and
so forth. And – but … and everybody tends to think that it’s because it gives you
ideas, but by enlarge it doesn’t give you ideas, well it does give you ideas but they’re
fun ideas, they’re not things that you would use ultimately. But I liked the genre and
it … and it is a little bit in intellectual challenging, it drives you into … I [laughs] –
the phrase I often use is it’s not Kansas, if you’ve seen the Wizard of Oz you’ll realise
that when Dorothy gets to Oz she says, ‘I don’t think we’re in Kansas anymore,’ and I
somehow like places which aren’t Kansas [laughs] and so it – it did that. I … what I
think it does is it helps a creative process, and I know to some extent that when I’ve
been trying to be very creative, I’ve done – read a lot of science fiction at the same
time because it’s – it stops you dealing with the mundane world. I mean it’s not
simply space things that I read nowadays, now what I read nowadays tends to be what
my son has [laughs] given to me or his – his throw outs ‘cause he read all the way
through my library and then I read – I’m reading his throughout. But I think it was
important in the sense that – and other things that I do nowadays when I travel I’m
interested in other societies and so forth, and that’s again the similar thing that – that
the world isn’t just like Aylesbury, it’s interesting to see things which are like almost
alien planets if you like and that’s always been part of the thing, let’s think differently,
let’s do something differently. So it relates to the creative end of things, it’d be nice
to be able to go off into a different world as it were. So I think that’s – that was kind
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of why I carried on that, that’s what attracted me there was part of what I was doing
somewhere else.

Hmm. Right.

And I’m not sure that that’s … I notice when I was writing the history of the BIS that
actually I keep this here because there is – there was actually a quote somewhere that
I picked up very early on, that while they weren’t sure that other people for instance
the Germans in the early days would consider – that would perhaps consider that
wasn’t serious, the British friends, the British pre-astronauts as it were, were to a man
science fiction fans. One of the advantages that that has is that … that it stops – well I
think there’s two things, it stops it being too serious and it stop – and from my point
of view it stopped you being respectable [laughs]. Respectability is – is – is death to
creativity [laughs].

Right.

If you feel that you’re having to do something because somebody else thinks you
ought to be that way.

Whereas if you’re interested in science fiction there isn’t that?

No, it stops you doing that sort of thing to some extent, yes.

Oh right. How – how did your later colleagues consider this interest in science
fiction, that was – that was actually what I thought you were talking about when you
were talking about respectability.

Yeah.

And –

No, no and I mean … the – when you say my colleagues I think there’s never been a
problem about science fiction with them, though some people wouldn’t read it, that
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it’s not been something that would brand you as a nut within the business. It might
outside.

[46:10]

Hmm. You mentioned the BIS a moment ago, when did you join?

1957 [laughs].

Oh right, so very early on then before you’d actually even –

Very early on, yes. The … I kind of discovered this business in my early teens, and
we talked about the Eagle and Dan Dare and so forth and I discovered the BIS before
I left home and I think I became a member as early as I could sort of afford to pay the
subscription, yes. Erm …

What does BIS membership confer at this point, is it just a regular newsletter or
meetings and things?

No, I mean the Interplanetary Society basically runs in two directions, one is that it’s a
learned society in the sense that it’s published a technical magazine, it encouraged the
exchange of ideas and technical information through conferences, journals and so
forth. And at the – and the other end, which I say is kind of for the fans, but it’s – it’s
seen a role as publicising and educating and that’s been true from the early days, it’s
approach and methodology has changed over the years and it’s quite interesting to see
the way that it has changed over the years, but basically there’s always been these two
strands to it, for the people who are just interested in – in spaceflight – in space in
general and the technical end of the things, and it’s – over the years it’s drifted one
way or the other. There was at one point in the 1980s when it was really seeking to
become a – a truly professional learned society and events, er, conspired against this,
now I would see much more interest in the … in – in supporting the enthusiasts if you
like. But those two strands are basically what it stands on and it’s done that since –
well since the war, since 1945 certainly.
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Do you remember how you first heard about it or was it just something –

No, I think somebody told me about it but I can’t remember, this is back in my
teenage years which I was fighting – still fighting dinosaurs at the time [both laugh].

[49:18]

To return for a moment to – with the PhD topic, one or two other questions I’d like to
ask on; you were building up this experimental kit what sort of facilities are there to
help you in this work?

Erm, basically an engineering laboratory, I mean we either made things or bought
things in and I had some, er … budget to – I didn’t need a lot of bought in things, we
had to make things – some of it was interesting to make because it was in copper and
copper is not a good material to machine, and learnt certain things about that. The
department had a number of engine test cells, or test cells that – that you could put
things in that might be noisy or dangerous or [both laugh] – or whatever and I
occupied one of these. Erm … and basically we built a facility up – it wasn’t a very
big facility up from the bits and pieces we needed, yeah.

Hmm. There were lab assistants and other technicians around to help out or –

There were technicians available, some of it I did myself, some of it you can’t do
yourself, you need a – a machinist or something who will do – make things for you
and there was a workshop and so forth, yes.

A sort of – different sort of expertise then that makes specific things.

Yes.

Right. So your PhD, you’re working on from ‘62 to ‘65.

‘65 yes.
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And you complete in ‘65, how was the completion process?

[Both laugh] I got up in the morning and worked until I had [both laugh] – until I fell
over and then went home again and then used to get up. In fact I – it – what happened
to me was that – that I would work until I was tired, go – home was about twenty
minutes walk across the campus and out the other side, go home and go to bed and the
consequence of this was I’d go into bed early so I would wake up early so all of the
other things that I did would be done before breakfast basically [laughs]. Odd way of
behaving but I mean basically I was what – when I was actually writing I was
essentially writing all the time I had, some of the time I – again it’s one of these
things, you find you start writing and then you realise there’s some bit of work that
you needed to do or a bit of research in the library you needed to dig out so some of
the time I was actually researching in the library and writing the thesis at the same
time almost. And the – I mean the process in those days was I wrote a draft, gave it to
the professor for comment, came back I altered things and did things and sent it to my
father a chapter at a time who typed it up and we put the thing together, none of this
word processing, copying machines or anything of that nature. Then it came back to
me and I wrote the mathematics in by hand.

And you passed your viva with someone from Cranwell as well did you say?

Cranfield.

Sorry Cranfield.

Yes, a professor at Cranfield. Er, who asked very few questions, as I said, it was my
professor who asked all the awkward questions [both laugh] and then, I mean, having
put me through the ring, I hadn’t – and left me to [laughs] – to eat fingernails over
lunch hour while he went away and had a [laughs] – a good meal. About a year later I
revisited the university and dropped in to say hello sort of thing, and he told me that
the other PhD student who’d been doing the – had just got his ‘cause he’d got his in
December rather than July as I did and the first comment was, ‘It was just like yours,
an open and shut case,’ [both laugh]. I didn’t actually hit him at that point but [both
laugh].
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[54:15]

Still a bit of a sore point.

Yes.

Had you given much thought to where you wanted to go after the PhD years?

Yeah, I’d not – I don’t know when I started to think about what I was going to do.
Erm, but before … I think probably about Christmas before I had kind of realised that
I was going to need a job soon [laughs] and I ought to think about what I was doing
next. And … I went – and I kind of thought in terms of research institutions and I
went – wrote to – let’s see if I can get them all, I wrote to Farnborough, which was
RAE in those days, I also – now I can’t remember how this works, but I also
remember I went to Bedford which was where the wind tunnels were, I went to
Boscombe Down thinking I might still be interested in aircraft, and I went to Westcott
with a rocket propulsion establishment. And I think the way it worked was when I
went to Farnborough, not only did I get – did I talk to the aircraft people, but I also
talked to the operational research people who would be – oh dear what are they called,
they’re not at Farnborough, they’re somewhere else just down the road from
Farnborough, can’t remember what they’re called now … long time ago [both laugh].
Anyway … and as I said, to some extent I went and interviewed them as much as they
interviewed me. I didn’t – wasn’t really going to have a problem in getting a job with
any of them, but I wanted to find out what they did and whether it was – and I was
still humming and ahhing a bit about whether I wanted to do aircraft which we knew
were flying or whether I wanted to do spacey things which we didn’t know would fly.
Erm, and … oh and going in this way actually of course gives you a lot of confidence
‘cause you don’t care, you [laughs], but ultimately I took the job at Westcott because
they were working on liquid hydrogen and things and I was – and that was space and
that was an opportunity and okay. So while I was tempted by other routes, I think that
when I talked with Farnborough I kind of got the view anyway that it might be
somewhere to go later but not immediately, so certainly the operational research
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people gave me that sort of steer, go and do something practical and then if you’re
still interested come back and talk to us.

Interesting that it was the operational research people specifically, you know, rather
than being one of the more specialised divisions then, that’s – had you thought about
operational research as a serious career option or …?

Well again it fitted with – in width rather than in … and I can’t remember the details
of why I got that one, particular one but – but I was kind of trying different
possibilities of where I was going to go next and you do some of them on the basis
that it’s a good engineering thing, try it and see whether it works [laughs]. And so
that’s what I was doing, I was being an engineer, trying things to see whether they
worked. But the – ultimately the Westcott one seemed to be the way that I wanted to
– to go so I took the job at Westcott and I did all that by myself, I was slightly amazed
‘cause I remember that having got the job at Westcott, ‘cause this was still one of my
– and I think I must have got the job at Westcott before I’d actually got my PhD as
such and after having got my PhD one of the people, I can’t remember which of the
departmental people came in and said, ‘Have you thought what you’re going to do
next then?’ [both laugh] and I said, ‘Well actually yes I’ve got the job.’ [both laugh]

What else did you know about Westcott before you joined, did they give you any idea
of what you’d be working on?

Erm, well I’d seen what they were doing in the course of – ‘cause I’d visited them,
you know, for the interview and we’d – and I’d had a tour of the place and seen what
they were up to so I did kind of know what – what was there.

[1:00:00]

… I can’t have – I thought certainly what I was doing probably did but it wasn’t as
clear cut as that I discovered in due course, there were actually two departments I
could have gone to.

Which were?
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The liquid hydrogen group, or the gas dynamics group as they were called, was one
and the other one was to do with … radio attenuation in rocket plumes. They were
both actually I discovered later – I’ll tell the story about that, the crack groups within
the thing and there was a bit of competition to get me going on, and I didn’t actually
discover that until I’d been there some time. The group I joined I said it was
interesting because Westcott was an old wartime airfield and the different groups
were sort of spread out across the airfield and our group was sort of in a little wartime
building [laughs] over at one side of the airfield. And I was – I remember being quite
fascinated in the early days because … now just trying to think how many people
there were in this group, but the science group, one, two, three, four, five, six, seven, I
think there were seven of us in – seven scientists – yeah scientists because we were
scientific officers, so yes we can use that term there, and there was a workshop and
industrials supporting it. And when I was first there I used to wonder a bit because
they’d come in at nine o’clock in the morning or perhaps a bit before and first of all
they’d put the coffee pot on and make a cup of coffee and stand around talking
[laughs] and then they’d go off into their different offices and then about eleven
o’clock they’d all come back and have coffee again [laughs]. And it – and I know
now that it was kind of a bit of a university influence department but it seemed that
the very laidback department, that – that spent all its time drinking coffee and not
getting on with work almost. And then I discovered this was the group they gave all
the difficult problems to, this was the tiger team [laughs], erm, and …

This was the one you were assigned to?

And this was the one I was assigned to. And it took me a while to discover this, it had
problems because the hydrogen work … would come and go, it would be flavour of
the month and then cancelled and then on again and off again, so. And ultimately …
basically due to – I’m trying to think of numbers here yes, basically due to the
cancellation of the first Blue Streak based European launcher project in 1969 or
thereabouts would eventually – all this interest would be lost in a way … but that’s
later. Erm … but certainly at the time as I said it was a – inside it it was a very active
group, it had a – a good leader in – in the form of Barry Ricketson, who again
probably gave you the impression that he was a sort of Oxford don rather than a thing
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but he’d – but people liked him, he had the right idea, he – he did things and generally
made progress as a consequence of that. Erm …

It’s interesting you’ve got this like – sort of like a bubble of university culture within
part of the scientific civil service, was –

Yes, though –

Was there ever a clash there at all or …?

Not really, it was focused, it was – it was perhaps just style, you always have to be
careful about house styles in engineering, they’re not the only way of doing things but
people – but particular groups or whatever develop house styles that means it’s the
way they do things [laughs].

What was the house style of your department, how would you characterise it?

This was this … fairly laidback thing, that was prepared to work twenty-four hours a
day if we’d had – that was slightly before my time but they did actually do a couple of
projects where literally they slept on the job, they’d had a bunk bed next to the
equipment running it and we – we later on a different project we ran thirty-six hour
tests and things. So it wasn’t that they didn’t care, they cared an awful lot but it was –

Just their way of working the –

[1:06:10]

Yes, it’s the way of working, it was the house style as I say. And they gave me – or I
picked up in the middle of all this the first, if you like, the first serious bit of research I
did after I’d – which was – and the first book but – which was the work on heat
transfer that I did in my early days. Which, er… again was almost a self driven thing
but they’d – but I was given my head [ph] and allowed to run with it. Erm, heat
transfer is one of these things that [laughs] – the collaborator on the first book was
one of the ex Peenemünde people and he had a nice story, he said, ‘I got interested in
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heat transfer because I was in charge of production of new engines and it took me
three weeks to produce a new engine and it took the test end about two seconds to
reduce it to molten metal, and I thought at this point I ought to learn something about
heat transfer so that it didn’t happen too often,’ [both laugh] and that there was a
similar thing here. It was – it was a problem that we had and there was a – there was
a kind of – in fact it still appears in the books, there was a way of … of calculating
heat transfer and the first time I saw it I said, ‘Rubbish,’ [laughs] basically I said – I
get motivated by annoyance and this annoyed me, the theory was that it – that the heat
transfer in rocket engine looked like heat transfer down a long cylindrical pipe and I
looked at a rocket engine and said, ‘It’s not long enough to have that sort of flow in it,
that theory isn’t the right – can’t possibly be the right theory because physically it
doesn’t work.’ Erm, and the first thing I did was to collect a lot of heat transfer data
and plot them out on a graph against the theory and basically didn’t quite get a starry
night but something approach [laughs] starry night means that the points are all over
the place, right. Erm … and I was actually allowed to, even encouraged, to continue
looking at this problem and looking at boundary layer methods of – of calculating the
thing, the department – the group had done some work earlier but never got too far
down with it. And so I took on the business of developing a proper heat transfer
theory for a rocket engine on my own bat, collected vast quantities of data from
anybody who would give me heat transfer data, American British or whatever, tested
the theories out against the experimental data, did statistical correlations to – to see
how well particular theories did, developed a method of … of sorting out when there
were other effects coming in, effectively you get a basic theory which works most of
the time and then you look for systematic deviations and then you look for other
effects in the thing. So I did all this. Erm … and I guess this part of the story also
you have to know that at that time the research – there was a thing called the
Aeronautical Research Council which was a group of interlocking committees which
was supposed to define the direction of research and development in aeronautical
sciences, including space in the UK. So it – it had a lot of technical committees which
used to discuss various technical issues at great length. And I’d – and so each one had
a chairman and a secretary and being a junior scientist I got one of the secretaries
jobs, I really didn’t like this job, I’m not very good at the business and minutes but I
managed it somehow, on the heat and mass transfer committee because I was doing
heat and mass transfer. Most of the heat and mass transfer … committee was
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involved in gas turbine work, the chairman was a gas turbine man, but there was a
little bit of rocketry involved, there was – and there was a couple of people on the
committee besides myself who looked after the rocketry end.

Anybody in particular you remember?

A guy called Hans Zeibland from what was – what was Waltham Abbey there, though
why he was at Waltham Abbey was a bit of an oddity, who was one of the ex German
scientists who came over after the war and I guess probably Barry Ricketson from
Westcott on the other side. Can’t remember whether there was anybody else on that
particular committee from the rocket end. Erm, anyway having – having worked my
way through a series of internal papers on how to do heat transfer in rocket engines,
er, eventually we got to the point at which the committee said, ‘We ought to discuss
heat transfer in rocket engines,’ and Barry said, ‘Bob will give you five papers on the
subject,’ [laughs] which I did, and the German, Hans Ziebland there, who we had an
interesting relationship with, when I’d finished said, ‘NATO have asked me to write
the book on heat transfer in rocket engines and I think you need to be a collaborator,’
[laughs]. So we did, between the two of us we wrote heat transfer in rocket engines
for ACARD, ACARD was the – I forget what ACARD stands for but the technical
arm of – of NATO. Erm, actually got paid for it, it was in those days paid for in
francs and DeGaule devalued the franc by fifteen per cent the week before we got
paid so I never felt the same about General DeGaule since [both laugh]. Anyway it
was nice, we got it published and now my students get pointed in that direction if they
need to know about it. And it was very useful because the – we developed a lot of …

[1:13:55]

Well yes … I managed to develop a methodology on boundary layer theory in the
days just before computational fluid dynamics arrived on the scene, and it’s still a
better method of doing it than computational fluid mechanics for this – for various
technical reasons internally which we don’t have to go into. But I also got involved in
the early days of computational fluids dynamics as a consequence of this, er … with a
group at Imperial College for a while, and then I left it and came back to it twentyfive years later and found that while it had got more technical and computers had got
© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 90
C1379/05 Track 3

bigger it still couldn’t do the same set of problems [both laugh]. But – but it was – I
mean that was I guess sort of ‘65 to ‘69 and it was the first time I’d really done a
significant amount of – of things on that end of things.

Do you want a short break to grab a glass of water or something?
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Yes, how are we doing?

[End of Track 3]
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Track 4

And we’re good to go. When you started at the RPE did you have to sign the Official
Secrets Act?

Yes.

Are there going to be areas that we’re going to be talking about which you can’t talk
about then?

Probably not. The … most of the classified things that I would have done are now in
museums so there’s not too much there and we won’t necessarily go into the technical
detail that would – would give it away – the serious possibility of the 1970s was
Chevaline Programme and I was never part of the Chevaline Programme so I could – I
don’t have to worry about that one at all. There were one of two things in the 1970s
that had classified things but I managed to avoid most of them [laughs].

Hmm. Before we took a little break we were talking about computational fluid
dynamic problems and –

Yes, you should – it – to put this thing into context and a lot of my heat transfer work
was – was basically number crunching on a computer. Er, it was the first time that I
was really – I had dealt with computers before but I never actually stood in the same
room and done the things to them [laughs] as it were. And the computer that we had
at Westcott at the time had filled a moderately sized air conditioned room and had
eight k of memory, I will say that again eight k of memory [laughs]. We eventually
got a back-up memory to it which increased the capacity to sixteen k but meant that
you had to offload parts of the program and re – and load other parts of the
programme. One of the consequences of the heat transfer work was I spent most of a
year writing a program on this computer that would do heat transfer predictions for
future things, which actually stayed in one form or another certainly in existence
through to the 1990s, whether it still exists – it’s probably will re-exist in a short
while because if it doesn’t exist anywhere else I shall reconstitute it, but at one point I
rewrote it for the … IBM PC we had at things [ph] and it took me an afternoon [both
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laugh]. But, er, yes it was, in those days the computer we had was an Elliott 503,
8,000 words of memory, ran on paper tape, it – which – which we got to the point at
which we could actually identify what was on the paper tape, the output came out of a
– a paper tape machine, ran across the gangway into a teletype machine, got typed out
and there was always a question about whether the teletype machine would be faster
than the stuff that was coming out of the computer. Erm, it was an interesting
exercise and we did quite sophisticated things on that. Occasionally we ran – I think
the longest I ran a program on that particular computer was something like 135 hours
[laughs]. The computer manager was quite pleased actually because it gave her a
good case for getting a better computer and [laughs] –

Was that – was that one successful run through of 135 hours?

That was one successful run through [laughs].

Did it work first time was the question [laughs]?

Oh well that particular one it wasn’t a heat transfer program, it was a – it was a
slightly later program, it was a Monte Carlo program looking at the reliability of – of
keeping a satellite network of things, and to do a Monte Carlo you basically have to
run lots – the same thing lots and lots of times until the statistics converge, and you
ultimately know the statistics converge by running a lot bigger number than you
would and getting the same number out. So we’d proved that the program worked on
smaller samples, but ultimately I forget how many thousand iterations it needed to do
to do it but it – it basically went on Friday night and finished some time on Sunday
[laughs].

Did you actually code yourself?

Yes.

In what?

In ALGOL it was in those days. What’s now PASCAL …
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How did you learn, were there any classes or was it learnt all from a book?

I think I learned from other people, I [laughs] – I had done a very small amount of
Atlas Autocode ‘cause I’d run stuff on the Manchester computer when I was at
Nottingham but it wasn’t very complicated and you basically sent it off and it got –
came back a fortnight later. I think I learnt ALGOL by looking at other people’s and
getting some basic things from people and trying and – and having a go. The way the
computer worked was you typed up your program on a teletype machine, got the tape
out and stood in a queue and ran it through the computer so you stood next to the
other people in the computer and you – in the computer queue and you’d say, ‘I’m
having an awful difficulty with this,’ and somebody would say, ‘What you want to do
is that,’ and so if there was – if there was any formal training it was fairly small but
you – you learnt by trying and doing, I think. And I think the same thing was true
later … when I learnt basic for instance, when – when PCs first appeared and basic
came in I had – again there was a book, there was a book with all the functions in
which was a very useful book in those days.

[07:00]

But you kind of learnt – learnt a few tricks to start with and then learnt by trying.

You mentioned that you’d used Atlas at Nottingham.

It was the Manchester Atlas we used. Er …

What do you remember of that?

Well I remember it was a mach – it was a language called Autocode which was sort of
one level up from machine code I think. I can’t remember – ‘cause I think I only did
it once or twice, then it was data processing I was doing and – but I remember that …
it wasn’t – it wasn’t very user friendly, let’s put it that way [laughs] and as you said –
as I said you basically sent the programme off by post or something and it – and
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eventually the results would come back, eventually you know, so it was … one step
up from – a boy with a cleft stick but only one step [both laugh].

So at Westcott, you know, you had the ability to actually just use the computer
yourself without that layer being there?

That’s right, yes, that’s right, you actually saw the machine that was doing it, in fact
some people actually got interested in how the machine did it, which was probably a
nuisance because [laughs] – ‘cause it held up everybody else but …

But still computer service staff there?

There were computer – yes, there was computer service staff, there was a computer
manager, it was still centralised computing, it was centralised in those sense, in the
sense that there was a laundry queue that you studied and ran your programme
through. Occasionally we would – [coughs] excuse me, occasionally we would do
special things which would mean you actually had to take the computer over for
extended periods, like this one that ran all weekend. The one that – that had more –
that didn’t run quite as badly as that was … end result of the … of my work on heat
transfer, and the work on liquid hydrogen to that extent, we – we were involved with
what at that point was ELDO, the European Launch and Development Organisation,
which was attempting to build the first European launch vehicle on stop of Blue
Streak and they … their program said that the mark two would have a liquid hydrogen
upper stage and we were involved with Rolls Royce actually as – this is moderately
important in my career, we were involved with the rocket propulsion department at
Rolls Royce and with Val Cleaver in designing the thrust chamber for that and I was
also involved in doing experimental work on storage of liquid hydrogen, in that same
period. But I used to run the prediction programme and that was quite difficult
because when you come to a rear rocket engine you have the gas side heat transfer
coming off the hot gases which starts from the head end and works the way down out
to the exit but it’s cooled by – in the case of liquid hydrogen engine, by hydrogen
coming into a cooling jacket round the outside which comes in from the nozzle end
and works its way back up to the head end, and to make the programme work I had to
compute, start at the head end, working my way down until I got to the other end and
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then looking at whether the assumptions I made about the hydrogen – the cooling
hydrogen state fitted with what was coming in and if it didn’t you then went back and
started all over again and – and iterated the thing down. And that one certainly used –
I used to run that through the lunch hour and you didn’t – when you started you didn’t
know how many iterations you were going to have to do before the thing had
converged so this thing did actually have – it didn’t have a – a VDU display, it had a
teletype on the computer which would allow you to print a limited amount of things
and so it would go on the computer before you went off to lunch and when you came
back it would have typed out how close the iterations had been so far and if you
thought it was near enough then you would press a button and it would give you the
results at the end of the next run. One famous occasion I came back, it was ready to
go and I pressed the button to get the results out and the thing that printed your paper
tape had a little fan in it which started before it started printing, the fan started and
then there was a – a – it was a thundery day and there was a lightning flash and the
whole machine froze [laughs], all my results were in there, they weren’t going to
come out [laughs]. But anyway these – these things are things that happen to you.
But that was another of the things that ultimately you were doing, this wasn’t just a
theoretical exercise, ultimately you were designing engines on the basis of this – this
stuff. And in fact we were doing experimental work on the engine at Westcott and
the, er … the people from Rolls Royce used to come down to do our data reduction –
well the – there used to be a little gang of girls that came down to do data reduction
and, erm … the … with a – an engineer who was slightly younger than me, not a lot,
who came down to look after these girls, which was Alan Bond who has a lot of
influence later on in my story. Alan and I rapidly discovered that we had mutual
interests, besides chasing the girls and [laughs] – and developed a – a friendship
which carried onto various other things later in our career so, and that happened
because of this work on hydrogen and heat transfer work that we’d been doing. So it
was one of the important contacts that came out of that particular thing.

[14:15]

So –

Almost by accident as it were.
© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 97
C1379/05 Track 4

Hmm. I was thinking a moment, well thinking with the Rolls Royce question, I was
interested you were talking about ELDO being the big next thing when you actually
arrived at the RAE.

Yes.

And how as the project seen from within the RPE?

Erm, from within our group at least this was the – this was the shape of the future, this
was something that – that we passionately believed in and it – and were hoping to be
part of and was being torpedoed by Wedgwood Benn [laughs], even as we were
working on it. And in fact all my work on storage of liquid hydrogen was done after
Wedgwood Benn had cancelled the programme but there was still money [laughs] in
the programme so I spent most of the year working on the storage of liquid hydrogen,
which again has had things to play in our later business, but … on what was
theoretically a cancelled project.

It sounds like you’ve got a certain degree of independence then from political
influence or –

The political influence, it’s – it’s because it’s an international project, the, er … the
UK was committed to a certain amount of money within the programme and there
was nothing you could do about that, all you could do was to say when that finishes,
we’re not going to be part of it any longer. And within the – within international
project that I’m talking about, what happens later, there is always the possibility by
the time that this runs out that, er … that the government will have changed, the
minister will have changed, the ideas will be reversed, so there’s always that. And
furthermore they – they work on what nowadays I call geographical distribution,
which is that if the UK has put a certain amount of money into the programme, that
money comes back to the UK. When we do a multinational programme it –
government to government, you – well multinational programme, in generally you
don’t put a chunk of money in and it gets spent where it is best spent, it gets spent
back where it came from. So the politics work that way and so in this case we had –
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there was a programme still – at that point it was still possible that ELDO would
continue in some form or another, there was within the programme work on liquid
hydrogen upper stages and there was money for that programme within the
programme and so the UK got a bit of it, France got a bit of it, Germany got a bit of it,
I don’t even know whether Italy did get a bit of it, and that bit of it came to me to do
work on the storage of liquid hydrogen. We had – one of the reasons was that we had
built a hydrogen liquefier at Westcott by that time, so we could provide liquid
hydrogen on site and liquid hydrogen’s interesting because it’s a very low temperature
but very light liquid. Er, it’s got a density of seventy-one kilograms per cubic metre
as opposed to water which is 1,000, so it’s very very light and very sensitive to
temperature, does all sorts of funny things and it wasn’t clear, ‘cause nobody had any
experience yet of what you did with it, how you stored it, how you handled it and so
forth, so they were anxious to get – and this was a multinational programme, so we
had a big, er … well there was a big conference in Paris I remember and there were
other conferences where we exchanged – it was common information for everybody.
So a lot of things that perhaps that I did in this would eventually wind up within the
French programme for example. It was also – that programme was actually
significant as well in terms of my career, in that, er …

[19:25]

Now, which way round was it though? That involved me with what was at that point
one considered an annexe, which was the – which was the space group at Stevenage,
right, and when I swapped to Stevenage the people I worked with were responsible for
that happening [laughs]. Erm, there was another programme, I can’t remember which
way around it was because the other programme I got involved in that period up to
1970, the – was the launcher programme, or the launch site design because the ELDO
launcher was going to be launched from French Guyana, Blue Streak had been
launched from Woomera in Australia and in Australia basically the launch site
perched it on the edge of a cliff [laughs] and so the exhaust plume went straight down
for ninety feet or something, no problems about that, it was convenient, er, thing. The
– at Kourou it’s on a – a coastal literal, very little gradient to the thing, so the vehicle
was only going to be about two or three metres off the ground on the launch site and
you’ve got to get the exhaust out of the way. And before I went to Westcott the – this
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group that I was part of had been responsible – getting – goes back to Blue Streak as a
weapon in this case, had been responsible for looking at the possibility of launching
Blue Streak out of an underground silo and in fact all that work eventually – it was
traded with the Americans and eventually that became the basis of the Minuteman
silos in America, that work at Westcott. But because we’d had experience with
having to deal with a rocket exhaust in a very confined space and because the guys at
– at the Hawker Siddeley at Stevenage knew about this, they were worried about
whether we would have problems associated with starting up a rocket with very little
space underneath it. And so I got a job, again with the same group of people to a
large extent, of look – doing some experimental work and some theoretical work of
how you get an exhaust out of the way [laughs] when there isn’t any room to do it.
And, er … it wasn’t – I can’t remember how long that work too me, it – it – ‘cause we
had existing rocket engines we could do tests on at Westcott and so I think it only
took, was only about a six month programme. It was quite useful and it was gas
dynamics programme as well which was basically what our group did and – but it was
very useful in that out of that we developed an understanding of how to get exhausts
out of the way in a hurry and I used to reckon when – in my remaining time at
Westcott about once every eighteen months somebody would come by [laughs] with a
problem that was essentially out of, I guess, an exhaust plume out of the way in a
hurry, and some of them involved interesting – in fact one of them involved me going
over to France to look at how you get a exocet off the surface of a Destroyer without
destroying the captain’s cabin [laughs]. And things like this. So it was a – little
speciality which didn’t get used a lot but – but somebody had to have it and I had it,
and I think the last time I used it was at the opening of the Falklands War but [laughs]
– which again was an interesting story in that we’d done some work on the – what is it
the Sea Dart on the front of the Invincible, the aircraft carrier, to make sure that when
you launched Sea Dart it didn’t wipe the aircraft off the flight deck from the exhaust
coming backwards you see. And we’d done that work and this was actually after I’d
left Westcott, I was at Waltham Abbey and here was Invincible about to set off for the
Falkland Islands and they’d done a – they’d added some equipment to the deck
especially for the Falklands you see, and then they realised that – that if you launched
a Sea Dart it was like as if – wipe this equipment out you see. And so one afternoon I
got a phone call from Portsmouth saying, ‘How do I deal with this problem?’ you see,
so I tried to explain over the phone, if you know how to sort of explain things over the
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phone you realise it, so I said, ‘If you want to send me a drawing I’ll mark it up,’ and
the guy said, ‘You haven’t understood this,’ [laughs], ‘when I put this phone down
I’m walking out of the dockyard with a piece of chalk and chalk on the deck where it
has to go,’ [both laugh], ‘right.’ So we did eventually get the thingy, there’s a little bit
of metal that was on the Invincible that was due to [both laugh] –

Did you have to go down there yourself or –

No no no, I mean it was literally at the end of this phone call he walked down the
thing, chalked it out [both laugh] and somebody welded a piece of steel to the deck
[laughs].

Was all your work carried out under such urgent conditions?

No no [both laugh], that was the – that was the last bit of that particular thing but I did
– because I’d done the original launch site at Kourou was my – well the shape of it
and everything was the consequence of me doing this work and working with them
and as a consequence of that all sorts of other things got done. Yeah.

Hmm. So you actually have to visit the sight at French Guyana?

I didn’t have to visit the site in French Guyana, the HSD engineer did that. I’d – I had
to stay at home doing the experimental work and doing the site, so I’ve actually never
been out to French Guyana and it’s a great regret and one of these days I’ll persuade
somebody to give me a free ride out there [laughs].

[26:40]

Are there any particular problems, solutions you can talk about in this area?

Well yes, the problem is that when you start a rocket up you suddenly inject a lot of
gas into still air and that pushes the air out of the way so you get a shockwave, if you
like, that expands behind the rocket as you – for all this extra gas that’s in there. The
problem comes when you try and confine it and you’re trying to turn the exhaust gas
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round a ninety degree bend in a couple of metres which you – which is fairly easy to
do, you have to confine the exhaust gas. And because you’re confining it that
amplifies a shockwave, and some of that shockwave comes back out of the exhaust
duct back at the back of the vehicle. Now the back of the vehicle has some protection
against hot gas ‘cause in particular when the rocket gets to high altitude the exhaust
plumes expand and eventually you get recirculation, and if you let that re-circulate
into the engine bay it would overheat the pumps and they’d seize up and everything
would go wrong. So the question then is to design the geometry of the – of the duct
that turns it round a quick corner to minimise the impact of this shockwave coming
back so that it doesn’t destroy the heat shield that’s protecting all the expensive
equipment further up. In fact we got some data from Atlas prior to this, the
Americans got it wrong and didn’t realise why they got it wrong, ‘cause they designed
an Atlas launch site with a long duct which is actually not the right thing to do but it
got the exhaust a long way away from the vehicle which is what they were trying to
do. And they lost three in a row at altitude and they – because it happened at altitude
they thought the problem was at altitude, they didn’t realise the problem was on the
ground of – until this problem was sorted out. That the – that the heat shield got
damaged on the ground but it was only when you got up to altitude that the hot gas
got re-circulated into this. So yes, so you had to understand how this worked, how the
theory worked and do it. And it’s not terribly complicated, the – once you understand
the sort of fairly simple formula, but it’s a matter of – of fixing everything into the
right thing, and later on we got quite good at turning hot gas around a very sharp
corner without it impacting on the thing we’re trying to launch.

[30:00]

You mentioned data from the Americans there a second ago, I was just wondering
broadly about the multinational cooperation at this point?

We – the data from the Americans was of cons – when Blue Streak – this was again
before my time but when Blue Streak was originally designed there was a – a
knowledge sharing agreement with the Americans, in particular one between Hawker
Siddeley Dynamics and General Dynamics in the US about design of the thing and for
that reason, ‘cause Blue Streak was designed after Atlas in the States and has a lot of
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the characteristics of Atlas which – which it basically was a small version of Atlas, in
many respects, that once the UK got hold of it they improved it in a number of ways.
But this – this information sharing agreement was still in existence when I was doing
the launcher work. I mean stuff had gone the other way, it wasn’t – we were just
getting information out to the Americans so as I said all the underground launcher
work that was originally done for Blue Streak ultimately was transferred to the
Americans who used it – and decided the Minuteman launcher so there was
information going both ways. And there’s con – I mean there are organisations –
there are things that still transfer information both ways in the defence field, even
though ITAR made it a lot more difficult these days.

Is this something you’re involved in yourself or do you just get the data handed down
to you?

What nowadays?

No, I mean at the time?

At the time … the data came to me through Hawker Siddeley because they had the
agreement with General Dynamics so they could lay their hands on supporting data,
there were routes through the ministry organisations but I wasn’t actually using those.
And later I would be myself involved in the … in the military collaboration routes and
we – certainly throughout this period, right until I left the ministry in ’82, there was a
representative in the embassy in Washington who was somebody from this area, it
was one of our guys in – in the embassy in Washington who did things for this.

The other best bit of multinational cooperation I was going to ask you about was the
ELDO programme.

[33:00]

Yeah.
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You talked about going to conferences in Paris with people but I’m just wondering
how does a multinational programme work from the point of view of someone who’s
actually involved in it, what does it mean on a daily basis if anything?

Erm … it’s easier to do with ESA than with ELDO but I think ELDO probably –
‘cause I was still moderately junior in ELDO type so it was what I saw, but ELDO
had a central management organisation based in Paris, that … that managed the – that
was supposedly managing the overall programme. ELDO did have a problem that
basically they assumed this launch vehicle would be a bottom stage built by the Brits
with a second stage built by the French and a third stage built by the Germans and a
fairing and satellite container built by the Italians and that you could these all largely
independently. That was probably a mistake but we were learning. The thing is a lot
more interactive than that and the different levels of skill in the different countries
was very different and the … in Britain we’d got quite a lot of experience in dealing
with rockets and things by that time. Erm … we – and we developed methodologies
for dealing with quality control for instance. The … the French were probably not too
far behind us, the Germans were quite a long way behind us I think. And I know –
and the consequence was that – that the Blue Streak bit worked each time, the French
bit sorted itself out after a couple of things and then the German bit had failures and it
slowly worked its way up and the gremlins were nearly out of the top by the time the
project came to a halt. But I remember one aspect of the thing, we went – eventually
wound up helping the Germans out which wasn’t kind of in the programme, but the
German stage, it blew up when they tried to ignite it the first time, and … the
Germans went through everything carefully but they were – basically the design
engineers went through everything and said, ‘It must have been a random failure,’ and
they came up with an explanation that there was a little hole in one of the tanks that
had got through and it won’t happen again. And so they launched a second one and it
blew up at exactly the same point, and we wouldn’t have done that, we knew better
than that. We had a separate quality control department who as I describe it
nowadays it was – it was entirely separate from the design department and its job was
to find out why things went wrong, rather than design things to go right. What had
actually happened was that the … the safety destruct system had, er, things at the top
and bottom of the stage with a long wire attached between them and the – it was
possible to get a short in the – in the – in the igniter of the safety destruct system and
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this long wire acted as an antenna and when you sent the signal up to the rocket to
separate, the little current went down through the short and blew the destruct unit and
took them a long time to find that out. But we’re – in the stage of learning the
Americans had as many failures as we did but it was very much a – an agreed
programme that was agreed between the different nations and then somebody in Paris
managed basically the money and a bit of technicality and information exchange and
the … and everybody did their own thing [laughs]. Later on it was realised that you
can’t really do things this way and so the – after ELDO was cancelled when the
French resurrected the idea of a … a European launcher, there was a lot more
technical coordination and the … the design wasn’t just bits that we happened to have
together but it was an integrated design run by people who knew what they were
doing, in this case the French because the British had withdrawn from it. So … just as
nobody will ever do Concorde again nobody will ever do ELDO quite the way that,
that way again because you learnt from the things that didn’t work.

How did you feel about the cancellation of ELDO?

Well we were … I mean it – that was very sad from our point of view because it
removed the idea that – or at the moment – what it seemed at the time was it kind of
took everybody out of a European launch vehicle and space business if you like. Erm,
there was still some continuing activity – well the French had their own little Diamant
programme, we had – we still had Black Arrow, Black Arrow flew after the
cancellation and there was also hope that Black Arrow would provide a capability.
Erm, the … or at least that Black Arrow would continue the UK in this line of
business. The … I’m trying to kind of get a line on this, erm … because …

[41:00]

About the time that – well the time that I finished doing work on liquid hydrogen
which was late ‘69, the – another thing had appeared out of – or got me involved in
Westcott which was the work on electric propulsion. Farnborough had been doing
work on ion motors, but it was also thought that there was another thing that would be
interesting which was called a resistojet which is basically like an arc jet, it heats up
hydrogen and so forth. And a guy called Trevor Lord came from Farnborough to
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work at Westcott on this kind of device and I’d got involved because I knew about
liquid hydrogen and because I knew about space propulsion in that sense. And, erm
… one of the things that I guess that the principle thing I did within that because the
experimental work was done by a different department, was looking at the utilisation
of this and we … Trevor Lord came up with a scheme. Trevor was a mathematician
and he was a mathematician who thought that the tools of his trade were a pencil and
a pad of paper, and his brain. He’s actually done significant work previously on area
rule in the transonic aircraft, and other things at Farnborough. One of his – but his
theory was that when you looked at the optimum electric – what we were interested
in, and this is – it comes back to this, where do we think things were going. What we
were interested in was the possibility of putting a communication satellite in a low
earth orbit and then using electric propulsion to get it from low earth orbit to
geosynchronous orbit and when you do the sums on that you find that both the
resistojet and an ion motor aren’t really what you want, you want something inbetween, and he came up with a scheme whereby you mix ion motors and resistojets
to improve the performance. And he could do it mathematically but when you
actually get into the practicalities it’s not a simple mathematical problem, the thing
goes into the earth’s shadow from time to time at low altitude, got – there’s all sorts of
bits and pieces, and so I took this on and wrote a computer program which Trevor
couldn’t do [laughs], and the computer program would do all the fancy bits that his
pencil and paper wouldn’t do. And so every time anybody came up with another
problem we would fit it into the computer program and run it again. Now the reason I
got onto that particular – and the other thing that it led to was that one of the tradeoffs is how quickly he can get a new satellite up there when one fails, so my big
Monte Carlo programme was, how can I keep a system going with random failures
and a long period to get anything up there. The – and at that stage what we saw –
what we saw happening was that – that our target audience was Indosat, that the
future was in communication satellite but communication satellites at that time were
fairly new and they’ve been put under this international organisation, Indosat which
was a intergovernmental organisation, everybody had a share in it and we … could
demonstrate that we could get their next generation of communications satellite up
using a smaller launcher by using electric propulsion. And so at that point we saw our
future as it were in – in … propelling international communication satellites. Now
within five years we’d got ESA, we’d got a European launch vehicle programme
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though the UK wasn’t part of it, but the UK was part of the communication satellite
programme, in fact it was leading the European communication satellite programme
at that stage and so the future in space was different one to one we’d done. But the
transition period between 1970 and ‘75 I suppose was covered by the fact that we
actually expected – probably not as late as ‘75, the – certainly in ‘70 and ‘71 we
expected that communication satellites would go through, and it’s a bit like PC
business, at that point it was expected that all communication satellites would be
Indosat, that it would be one big organisation, you’d only need three of them [laughs],
half a dozen of them and it would work that way. We’d not got to the point at which
everybody had their own communication satellites and we had direct transmissions,
Sky TV and all the rest of it. But … it’s a story behind Ariane that Europe was –
Europe was getting its space act together again and it was clear that communication
satellites were the commercial business in space, the immediate commercial business
in space, and … I suppose two things happen but the big one that happened was
Symphony, the Germans and the French put together an experimental communication
satellites and the Americans wouldn’t fly it. We also were, within European context,
led a – a communication satellite called OTS which the Americans did try and launch
on Delta and the first one blew up and there was always a worry that the Americans
hadn’t been as fastidious about the quality of the launcher as the second one got
launched properly. But it was Symphony basically that the Germans and the French
said, ‘We can’t be sure that the Americans will launch a competitive communication
satellites, and therefore we need an independent method of reaching geosynchronous
orbit,’ and – and basically that started the – that gave them the political clout to start
the Ariane programme and the Europe – an independent European space capability.
And the UK was involved in the COMSAT, satellite end of it, though very little in the
– in the launch vehicle itself.

[48:45]

But were you disappointed in someone being in the rocket business that the UK
wasn’t involved in?

Well we all feel that Mr Benn was responsible for killing the UK rocket business and
one of these days I shall get my own back [laughs]. But yes, I mean the rocket is. I
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personally had other things to worry about by that time [laughs] because in 1970,
besides the resistojet work I got moved from the liquids to solids. Er, as a
consequence of Rolls Royce collapsing. The Rolls Royce – and in – in a backhanded
way the Rolls Royce collapse in ‘71 was it, no it was 1970 it actually collapsed, it
must have been – collapsed meant that the support work that Rolls Royce had been
doing with us disappeared. My superintendent at the time went to the director and
said, ‘We’re losing this support work, I’m going to be short of people,’ the director
said, ‘The solids people have also been complaining they’re short of people,’ and he
said net result was instead of gaining anybody he actually lost me [laughs]. Originally
nominally for six months, ten years later [both laugh]. But what it meant was that –
that in 1970 I … at an – almost at a day’s notice, moved from dealing with liquid
propellant rockets and space rockets, to the solid propellant military end, er … and
effectively never came home from that [laughs].

I think that seems a good point at which to hit –

Okay.

[End of Track 4]
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Track 5

Right, this is interview with Bob Parkinson, May 19th 2010. Bob, in our last interview
we discussed a lot of your time at the RPE at Westcott, I was wondering if you could
tell me a little bit more about what it’s like working there?

Well yes, we got up to about 1970 and it’s to some extent quite relevant to ask that
question and that point. The – can’t quite remember whether 1969 or 1970, Barry
Ricketson who was the section head I worked for, decided he’d had enough and didn’t
need to come into work any longer and left and we were, er, left quite a long time
without a section head. And it kind of brought a number of things to a head. The best
way that I can – what it brought to the head at that point was that eventually the – led
to a certain amount of despondency among the troops and the director called us in –
all in for a – morale boosting talk of which he chain smoked cigarettes and itemised
all the disasters that had happened, so much so that people who hadn’t even thought
their jobs were in jeopardy [laughs] came out in a pessimistic frame of mind thinking
that jobs [laughs] weren’t as secure as they thought they were. Slightly bef – well
about this time, one of the things that had happened was I got sent on what was
basically a junior – a civil service junior management course and, erm … the – they
did a certain number of role playing exercises around a mythical establishment which
I remember was called Houghton Hawley, er, whose history basically was that it had
been set up after the war to do research in a – whatever it was, I can’t remember what
it was supposed to be doing, and thereafter was largely abandoned to its own devices
with a shrinking budget every year and always under the threat of closure. And we
had people from all sorts of research establishments around the country at this
particular course and one and all identified this mythical establishment as their
establishment. So it was endemic, everybody – and it was good from one point of
view that because it – one of the people who thought that this mythical establishment
was their own establishment was RAE Farnborough and I then concluded that if RAE
Farnborough thought this that it was sort of natural paranoia and perhaps not so much
of a worry as I might have thought it was but … certainly the experience at Westcott
at the time was there was a lot of very intelligent, very keen research scientists and
engineers who were perpetually being thwarted in their ambition by the politics and
the – and the finance – financial situation, and in particular the … liquid propellant
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group that I’d been working for at that time was very seriously in this – in this
problem that their role wasn’t well defined and secure what they were going to – what
they were there for, what they were going to do was in some jeopardy and so forth
and that led to a continuous degree of insecurity. We found our own morale rather
than were getting it through the support of – of Whitehall, I suppose basically. And
you tended … you tended to get – and it will come up later, you tended to get a lot of
things which didn’t come to anything, you did a lot of work and nothing – and it all
wound up in – in the bin at the end of the day. Erm, but we kept starting new projects
with the same degree of enthusiasm [laughs], which shows that we didn’t really learn.
Later when I was in solids and doing solid motor designs, that – that persisted that
business but there we got a lot more projects coming in and you kind of knew that
only one in ten would actually come to anything, but we didn’t occasionally have the
one in ten that did come to something. So the military solid rocket end of things did
actually occasionally fly things, whereas the work particularly within liquids had –
had been frustrating from the point of view that things, take the Blue Streak, the
ELDO launch had got abandoned and we didn’t have any continuity as a consequence
of that.

[06:05]

You mentioned a moment ago making your own morale, could you explain that a little
more?

… Yes, I think that there’s an extent to which it’s sort of an engineers – I don’t know
whether it’s sort of an engineers’ weakness or an engineers’ strength this but it’s – I
think it is – my reading from a lot of other experience is it’s not just rocket scientists
who get this way, it’s engineers in general. Engineers are interested in creating things
and doing things and they get a lot of satisfaction out of – and now it helps if they are
built at the end of the day, but the … the strength is you get interested in your project.
The challenges of the project, the – that things you have to do, the creative aspects
that – of doing engineering, gets you interested and excited, and when you get a new
project you get interested in doing. The politics tend to be – and the management to a
large extent, tend to be the negative aspects of the whole thing. It’s – and it’s – that’s
– the clash of people that tend to do good engineering, tend to be bored with the
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politics and I suppose there’s an invert – the wheeler-dealers and the politicians find
the engineers frustrating in the same way. And I … I knew of – I know – I was not
part of it but I did know of a group within British Aerospace that were doing
electronics that the – that the chief kept his morale very high in that particular
department, not because he could ever give them a pay rise, but because when there
was – and not because it was particularly brilliant at the thing, but he would read the
magazines and so forth and if there was a new bit of kit he would make sure they got
it [both laugh], and so the department always saw itself as they had the new bit of kit,
they had the new chip or whatever it was and that kept them underpaid and
overworked if you like, just on – on that excitement. And I think that’s kind of
engineering thing that – that that’s the sort of thing that makes the morale. And in
particular one of the things that – that’s noticeable is when somebody gets an idea
that’s their idea, not because somebody particularly came along and said, ‘I need this,’
but because they’ve, er … sat watching the telly one night or whatever, and suddenly
thought, wouldn’t it be nice to fly to the moon or [laughs] to take [inaud].’ And gets
the bee in the bonnet that that’s what they’d like to chase down, they get very
unstoppable. And that’s happened – yes, I guess it’s happened to me many times
when we talk about HOTOL in due course, it’s kind of that’s – that’s what creates that
sort of environment, yes.

So pursuing personal interest as a result of work, yeah.

So yes, so it – that it’s – it’s almost artistic in the sense that it’s what you do, it’s your
own creation, it’s – it’s your own baby, and the fact that it may not be useful at all
[laughs] – no that’s probably putting it too much, but the fact that the western world
doesn’t have your vision of what you really ought to be doing is – is beside the point.

[10:30]

… How are you actually managed at the RPE?

Oh, erm … how did they make sure we didn’t run off in different directions if you
like [laughs]? No, it was a straightforward, it was a scientific civil service
hierarchical organisation. We had a – sections devoted to different things with – each
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with a section head who reported to the superintendent’s division who was an SPSO,
Scientific – a Senior Principle Scientific Officer, and the SPSO post within the civil
service were nominate – they were – why they were an upper grade, why you got
promoted to them, they were also designated posts that – so you would normally have
to find a – if you made that transition as I did later from principle scientific officer
which is a section head group, you would go to a designated position which was part
of the organisation that had been set up or was set up in – from Whitehall and the
upper hierarchy of the – of the research organisation. And that the whole thing would
have its own budgets and it would have its own tasks, the, er … I’m sort of talking
from my experience later rather than at RPE, but division heads and directors of
research establishment would have to argue the case for what they were doing with
Whitehall, if it was a military aspect with the Ministry of Defence research
organisation you would put forward a programme, you would get a budget, you’d
have to argue that. If you were in a position of cuts you would lose – in fact normally
you would argue for rather more than you actually needed and reluctantly accept at
fifty per cent cut [laughs] which gave you what you planned for in the first place, and
so forth. And it’s again a complicated game that the rules changed a bit every year
and the one year when they didn’t change we walked away with rather more than we
needed [both laugh].

How many other people are actually in your department when you first started?

Okay … the – the group that I joined at Westcott had …

[13:50]

… [counting quietly] can’t remember whether it’s six or – it had – I think it had six
scientists, might have been seven, plus a visiting engineer from Woomera in Australia
at that time so there was seven or eight. Plus a section clerk, plus a number of
industrial technicians who did the work – ran the workshop and did things on site and
… and so forth. Probably slightly more than the section, the number of scientists,
certainly when I was at Waltham Abbey later I had something like – in my – by that
time I was divisional head and I had I think twenty-three scientists and thirty-five
industrials, so that was the sort of ratio. Erm, and 105 buildings in that case but I’ll
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explain that later [laughs]. So – and then when I was at – when I was – before – when
I was in liquids at Westcott then there were within that establishment there were – see
if I’ve got this right, one, two … I think three sections, it may have been four, each
staffed about the same amount and there were three divisions. There was a liquids –
liquid motors division, there was a solid motors division – sorry, liquid engines
division, let me get it right, a solid motors division and a research division. Erm …
and then there was supporting services.

Who were your closest colleagues?

Sorry?

Who were your closest colleagues at the RPE?

The people I worked with, yeah, tended to be the section … that you worked with, the
… the guy I shared a flat with in this period [laughs], or who – who lodged in my flat,
‘cause I actually owned it, was the guy I had taken – taken over his job. He – he
moved onto another section when I arrived and I took over his job and from 1965
through to 1971 – well no, he got married earlier, through to 1970 we shared a flat
together. He got married first and then I got married slightly later, as tends to happen
in these arrangements [laughs].

Sorry what was his name?

Oh Bernard Bonner … I was his best man and he was my best man …

Oh. Did you talk about work at home as well or …?

Not particularly – I mean at that time I owned the flat and he owned the car, so we
would … drive in and out of work together and view – and because he was working
for a different section you’d get a bit of stories about what they were doing and what
we were doing so we kind of knew what it was and with an establishment like that
you’re not too big but you don’t – certainly within the division you tended to know
what was going on.
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How much contact do you get with the other sections in the department then, are you
working with them on projects as well or are they all totally separate entities?

[18:39]

They tended to be separate projects, erm, not always. Liquids was – tended to be
separate projects, when I moved to solids … that was much more project – there were
more projects going through the system and so the solid motors tended certainly – I
was the design end of the thing and there was another group that did development, so
those two particular groups were fairly close to one another. They certainly would
want to know what was coming up, we would deal with things, so it was a – a project
oriented organisation in many ways and so you did know quite a lot about what was
going on in the division as a whole. Erm, I assume, ‘cause I wasn’t a section head in
liquids, but … in – in later on when I was at solids or when I was at Waltham Abbey,
when I was at solids the section heads had a meeting with a superintendent chairing it
and later at Waltham Abbey I was chairing a meeting with all my section heads and
that was about once a – certainly about once a month so section heads at least knew
what was going on with everybody, yes.

Hmm … who are your – just again trying to get sort of mental picture of how this all
fits together in my mind a second.

Oh and the other way that knowledge transferred round the – the establishment at that
time, not just scientific knowledge but more the knowledge of what the hell was
happening, was the computer. In those days it was an Elliott 803, filled a large room
with air conditioning, and you ran your programmes by taking a piece of punch tape
down there and getting them fed into the machine and getting a piece of punch tape
come out which you then went to a teletype machine and printed out. So there was – I
used to think of it as the … as the down by the river and the washing [laughs], doing
the washing. So there was – there was a queue which we stood and chatted to one
another and so anything that was happening got round and that went between division,
because it was the computer for the whole thing and you weren’t sat at your own little
VDU, you were actually meeting other people who were also write – running
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computer programs for different purposes. So yes, that certainly at the time acted as a
– as a way of, an informal way, of finding out what was going on.

Other than that though it sounds quite sort of compartmentalised into little boxes, is
that right?

No, it’s – it was organised, and … all operations, all large operations and projects tend
to be compartmentalised in the sense that everybody doesn’t do everything, they –
they have their own jobs to do and people are responsible for allocating jobs and
seeing how things work. Later on I will talk about work breakdown structures and
organisational things, but didn’t particularly think of it in those days but yes that’s
what was going on.

[23:00]

Sounded like you had an awful lot of technicians there compared to sort of scientific
staff.

Erm, remember that … you were building things, you needed workshops, and
particularly with rockets, oh it’s a phrase that Hans Zeibland had when he – when he
said about why he got interested in heat transfer, that you could spend a long time
building a rocket which you could reduce to molten slag in a couple of seconds. On
an experimental site you needed people who would build the facilities, build bits and
pieces for you to do it and so, erm … the experimental sites, each tend to have a site
workshop attached to them that could fix things, do things and – and help run the
place. And the – certainly at the time, erm … there was a slight – in fact the way the
scientific civil service was organised in those days was that there was a – the scientists
who were supposed to be high class thinkers, who were brought in for their brains,
there was, erm … oh I’ve lost what they were called, oh yes, that’s right. There was a
– a group who were basically the equivalent in the scientific civil service of the
administrative grades in the normal civil service, and there were direct links across in
terms of grading. Talk about a principle scientific officer, the administrative grades
had a principle who was what was called a career grade, everybody could – who was
recruited as a scientific officer would expect one day to be a principle, everybody who
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was recruited as a – I forget what they were recruited, er … the normal administrative
grades, assistant principle I think, would eventually wind up as a principle. And you
may never get any further than that but that was what was expected. And then just as
in the normal civil service there’s a clerical stream, there was in those days a – a
group called experimental officers who were not expected to be as highly qualified
but were expected to help you run the experiments and then there were industrials
who made your equipment and nailed things together and did things. And eventually
the experimental grades and the scientific grades got merged into one hierarchy. But
you – you certainly … the … the scientists were qualified people generally, with – or
in – in the majority of cases at least with a second degree. So there were a lot of
doctors and so forth and not very many misters [both laugh].

What’s the relationship like between these different groups within the same
organisation, scientifics on one side and your experimental?

Oh generally worked together fairly well. The, er … as a youngster coming in as – as
a scientific officer the industrials would find out whether you had any nouse or
whether you were an air-fairy who didn’t know which side [laughs] up was – was
things, and they do a little test to make sure that you were worth [laughs] taking notice
of. But ‘cause you were a fairly small team you fairly rapidly got a good working
relationship. You were all on the same side and trying to do the same things so the –
there were no obvious natural sources of conflict. Er, there might be conflicts when
you got at a higher level between sections or whatever because they were competing
for budgets and so forth and so you – you might have a problem about who had
priority, who got the budget for things and so forth, but generally within the small
groups they worked very well. Depended to some extent on – on leadership, but yeah.

[28:40]

What sort of tests would the experiments officers expect you to …?

Oh, no … the classic one [laughs], ‘cause we were working with liquid oxygen, was
that liquid oxy – that it’s very sensitive to – or you can’t use greases and
hydrocarbons with liquid oxygen ‘cause you – would form explosive gels, right, and
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so you have to be careful about things like that but the industrials always had – with
the valves we were using a manufacturer’s leaflet which said they should be
lubricated at regular intervals and so forth and [laughs] they would – with any new
person they would try this out, even if it’s the sort of glass hammer apprentices
[laughs] testing that you got.

Presumably they stop you before anything blew up though?

Well yes [both laugh] but the … it was – it was just like apprentices that they – they
basically find things which would sort out whether you knew what you were doing or
not. They tended to think that these scientists existed in an airy-fairy world of their
own and when you, er, showed some practical nouse their opinion would change a bit.

[Laughs] How important to the work that you were doing were the experimental
industrial people?

Oh you couldn’t do it without them. The – because we were working on firing sites,
real live rockets and so forth, and, er … and so you had to have things built,
maintained and whatever and some of them would – I mean certainly when I was
doing the work on liquid hydrogen we – we had experimental officers who looked
after the instrumentation for instance, couldn’t – couldn’t have done that. We kind of
directed the programme, worked out what needed to be done and so forth, but you
were dependant on these people to actually do it.

Hmm. You described a sort of – well, you know, a standard hierarchical civil service
organisation, how much freedom is there within that hierarchy to carry on projects
your own way?

If you were going to take a significant amount of resource you would have to argue
your case for it. And wouldn’t necessarily … do – get things there. Er … but at the
same time you were employed to, er … to think, let’s put it that way, and to solve
problems and do things. Er … so I think – and so it’s really a matter of have you got
the – are you actually contributing to the overall purpose of the thing. I guess that I
can think of later examples but I guess actually the key one, when we’re talking about
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the late 1960s, is the heat transfer work, right. Erm, the – basically I came into a
group who were responsible for doing a development programme on liquid hydrogen
rocket engines, and having got into that group and started … seeing things within that
group, it was apparent to me that an area of weakness was predicting the heat transfer
rates, and so I got interested in that. I probably said last time that it was one of these
cases in which I kind of reacted [laughs] to the – what everybody knew, which was
the standard way of dealing with heat transfer at the time was something that – that
didn’t make any sense to me, so I went away and started to do it. Having started
down that line and kind of got involved, I was then allowed, because it was relevant to
the work we were doing and because we could afford to do it, I was allowed to
continue down, researching that area. And I was going to say allowed, even
encouraged to go further and to develop the methodology and so forth which would –
which was a – ultimately a product in its own right because not only did it predict heat
transfer in liquid hydrogen engines it predicted heat transfer in rocket engines
generally so, er, I’d done something useful [laughs] at the end of the day. And even
though the hydrogen programme died there was something valuable that was left
behind from the work I’d done. So that – that sort of indicates the kind of freedom
that you had, it wasn’t – it wasn’t you were allowed to go off head into the blue, wild
blue yonder and however you felt, but you would work together.

[36:00]

The people in the research division had this, erm … perhaps a bit more so, the
research division was basically looking at things that wouldn’t otherwise have got
looked at in a project environment. So they’d research new materials, new processes
and so forth, that nobody was paying for immediately but which ultimately shows
some signs of being valuable and they would hear the sort of day to day problems that
people on the more project oriented would have and develop programmes that – that
looked as though they would be useful eventually and interesting and so forth, yeah.

So just so it’s straight in my mind now, was the heat transfer work connected to any
specific project?

Yes, it originally –
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It was the ELDO work or –

Originally that work was aimed at – at the development of liquid hydrogen engines
and in fact, just before we left ELDO completely, was used to help design the RZ20
thrust chamber that … that was the first European attempt to build a liquid hydrogen
engine, so it was … related to that. Erm, but long before we got to that point, because
– partly because of the way that I’d had to do it, I’d looked at – for that thing, a whole
– well I’d – I’d basically gone round and gathered from all sorts of sources, any heat
transfer data that I could find, and it didn’t have to relate to hydrogen engines, it could
relate to any liquid engine, I don’t think at that point had any solid motor engines in it,
but we had a variety of – of things. And ultimately it got packed together as a general
programme that – that could be used by all sundry.

Right, okay, that’s put it clearer.

And yeah.

Yeah.

And at least at Cranfield it’s now being used by my students so [both laugh] however
many years that is later [laughs] the thing is still valid and still –

[Laughs] Yeah. You mentioned ELDO a few times in passing, both for the heat
transfer work and your work on launch sites.

Yes.

I was just wondering what was your relationship like with that organisation?

Okay, remember that I’m still at that time a senior scientific officer, I’m still fairly
junior within the group. We had – and in fact I guess that … we had three projects as
it were that went with ELDO. The … the first one, the liquid hydrogen engine – well
it was really I guess there was a fourth that was there before I arrived which was the
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Blue Streak programme, but the … at that time the thought was that the ultimate
launcher would be Blue Streak with a hydrogen stage on top of it, and one of the
things that we’d been working on before ELDO was created was a liquid hydrogen
engine. So the liquid hydrogen engine work was kind of within the ambit of – and
ultimately would be one of the objectives of the ELDO programme. The launch site
work which was given to us by – it was basically the people at Hawker Siddeley who
came across it and said, ‘You know about launch sites, we are trying to build this new
site out in Kourou and we think you’ve got a problem, how do you do it?’ and so I got
that particular job, which wasn’t a very long job but it – but it was useful, first of all it
gave me a lot of experience in – in getting hot gases around corners in a hurry, but it
also introduced me to a number of the people at Hawker Siddeley’s at Stevenage who
would ultimately, one of them in particular, would ultimately be concerned with the
rest of my career, so it introduced me to a new group of people that. It also
incidentally put me top of the priority list for a – a few months at Westcott ‘cause if
you wanted – ‘cause I said we had industrials who did things on the site, but if you
wanted anything major it had to go to central workshops and if you weren’t top of the
priority list it took months if not years to – to reappear and in the middle of doing the
testing on that we managed to blow up an injector on the engine we were using and I
thought – and I said, ‘That’s going to be months before we get that back,’ and the …
person in charge of the – of the firing site said, ‘No, we’ll have it back tomorrow,
you’re top of the priority list,’ [both laugh] so …

[42:30]

That was a difference … basically the difference in an under resourced and so, I
talked earlier about the fact that all these establishments tended to be under resourced.
Later I wondered – I don’t know whether the civil service/government was clever
enough or – or whether it was just accidental, but I always felt particularly later on
when we got into the Falklands crisis that there was an extent to which these
establishments had been built as repositories of scientific knowledge. You didn’t
actually want them to do anything, you just wanted them to be on hand so that when
the crisis hit you’d got experts who could deal with it. So you basically recruited high
level people, kept them entertained, didn’t spent too much money on the thing but
when the chips went down – and I’m thinking really that it – that it was a sort of – I’m
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speculating now, that it was a product of – of World War Two that you – during
World War Two there had been a technical war going on and the people at Malvern
doing radar, though we didn’t know about it, the people at Bletchley Park doing codes
and computing and so forth, that the scientists, the backroom boys, had had a major
part to play in – in that. And that after the war a lot of establishments were set up to
do research and development of these various things and they were continuations of
that, that sort of thing. And as I said, the impression you often got was that they
didn’t actually want you to do anything but they wanted you to be there in case you
were needed. And it – and a group that are recruiting top class graduates, firsts, upper
twos, PhDs, and not really making full use of them, is either bad management or
there’s some underlying purpose.

… You mentioned – sorry the – I was wondering if you can give me a little flavour of
what the atmosphere was like working there?

… Now I’m not sure how to answer that.

If we can sort of maybe break it down a little bit, how did you get on with your coworkers?

Generally well. You – as I said earlier that within the group that you were working
with … there weren’t too many things to frustrate you, the frustrations came from
outside; Whitehall not giving you money, the central workshops not giving you
hardware, things of that nature, so you were – you were a group together fighting
against the world that stopped you doing things, but within the group there weren’t
too many difficulties. Most people were fairly – or certainly most on the science side
were – were self – self motivated people. The – and, erm … the sort of feeling you
get later is that – I mean the industrial workers and so forth were tentatively recruited
locally from the villages and towns nearby. The … and if you come across one of
them years later, after the establishments have disappeared and everything, they still
remember those days with some degree of affection, so from that point of view it
wasn’t too bad. You were … tended to be frustrated when you didn’t actually achieve
things because the politics got in the way. Erm … but – but on the day to day basis …
I think that – yeah, I … the … I kind of find this a slightly odd question except that,
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erm, when I met and married my wife she was in a different environment, she was a
laboratory technician within the path lab, the pathology lab at the – at Stoke
Mandeville Hospital. And, erm … there were a lot more interpersonal problems there
than there were – there was at Westcott. And I was never quite sure why but it
sounded ironic slightly that the group devoted to making nasty things to destroy other
people were all sweetness and light and all the people who were devoted to saving
people’s lives were at one another’s throats [laughs]. Whether there’s some
compensation or whatever, I don’t know.

[49:10]

I think that gives a nice flavour, yeah yeah, I get that. You mentioned your wife a
moment ago, what was your social life like outside of –

Right.

Work?

The – Elizabeth I met through the church, or through the youth group at the church
actually, through – and I said earlier that my colleague who I – who shared my flat
with me did the driving, I didn’t actually drive a car until I was about thirty. And
what triggered it was that he got a girlfriend of his own who was somebody he’d
known when he was at university in Liverpool and eventually got married [laughs],
leaving me with the problem of getting into work in the morning [laughs] basically.
So I then bit the bullet, passed my driving test and got a car, which I’d managed to do
without up to that point. And soon after that, being involved with the local church
youth group, found myself giving Elizabeth a lift home at night [laughs] and from that
everything else. So … that was one of the areas of social life you like I had, yeah.

When did you get married again?

‘71.

Was it a whirlwind romance or – or a –
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No no, not that much of a whirlwind romance … probably about a year and a half …
we got married in – 1st of July, I can remember that date, I can’t remember her
birthday generally [laughs], and – I in ‘71 and … we got engaged the previous
Christmas and must have been going out at least a year before then, so yeah about
eighteen months.

What sort of background was our wife from?

She was a local girl, she was a farmers daughter and we had this – this odd thing
‘cause my family are spread round the world, literally I have a cousin in Australia, I
have a second cousin in California, I have a cousin in Italy, you know, this sort of
thing. And … and if you look at our history we’ve never stayed in the same place two
generations. Elizabeth’s family, coming from a farming family, I don’t know how far
back, I’ve never tried to do it, but they had been in Buckinghamshire certainly parts of
it at least since the year dot, and … so she had connections, not social connections
particularly but with all – with people all over Buckinghamshire. Which I didn’t,
there was nobody in my family had ever lived anywhere near Buckinghamshire
basically. And so – we occasionally went to, er, parties, she’d meet one of my
Westcott friends who – I mean ‘cause some of the people who were at Westcott had
been – were local people, we weren’t all migrants. And then she’d do this thing
about, ‘Oh, if you’re a – then you must come from so and so and so and so and my,’
[laughs], ‘On my mother’s, you know, on my father’s mother’s side,’ [laughs] and
would – would get a connection, which I mean it might be two generations back and
three generations sideways but it was odd that – that Buckinghamshire had a history
as far as she was concerned where it was just a place that I lived for me. And [laughs]
– and I kind of even then expected not to be there the rest of my life.

[Laughs]

It’s slightly odd and I still feel like a gypsy despite the fact that I’ve been in the same
house for however many – from ‘71 to now so that’s forty years nearly [both laugh].

[54:20]
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You mentioned something really interesting a moment ago, you were talking about
your wife’s work in comparison to yours and describing the work at Westcott as
developing nasty things to do nasty things to other people.

Well certainly, I mean when I was – this period after 1970 I was basically in solid
motors developing military systems for that particular decade.

How did you feel about working on weaponry?

Oh [sighs], it wasn’t what I wanted to do but it – but there wasn’t a lot of opportunity
to do what I wanted to do. If you go through the 1970s you’ll find there’s a certain
degree of frustration, I didn’t want to work on military systems but it paid the
mortgage, and you make compensations, it’s the middle of the Cold War. Much later
there’s an interesting [laughs] – got diverted again and I wasn’t actually there, much
later when I was at Stevenage our group did some work that – for – oh dear what do
they call them, sea launch people, no International Launch Services which was a post
Cold War thing which was Krunichev in Russia and Lockheed Martin in America and
they had an interesting lunch one day when – because they were basically cold
warriors from both sides, trading stories of how each thought that – went to bed each
night worrying about whether the other side was ahead of them or not and [laughs]
might spring a surprise attack or whatever, you know. We were in the middle of the
Cold War, the prospect of the Russians coming over the border was, er, real, and so
some of these things were things which you kind of said to yourself, they have to be
done, I can’t … really avoid that. There might have been things I got more concerned
about but – but yes, I mean I’d – for a decade I worked for the military, and it was just
like being a soldier I guess.

What were the things you got more concerned about?

I was always pleased that I didn’t get involved with the nuclear end. But if you don’t
have that then the rest of it becomes more important in some respects, you know. If
the nuclear threat doesn’t keep the Soviet tanks out of Germany then you need very
good anti tank weapons [laughs] ‘cause there’s a lot of them over there sort of thing,
© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 124
C1379/05 Track 6

yeah. So I’m not sure that my conscience is clean but – but it was the times and so
forth and I didn’t have many other places to go to …

I think that seems a good point to take a short break and then move onto the ‘70s
don’t you?

Right.

[End of Track 5]
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Track 6

Right, let’s go. Did you have to travel much as part of your work with the RPE?

I didn’t travel an awful lot. The work that we did with ELDO was multinational and
therefore got me generally some conference of the work that we were doing,
particularly work on storage and liquid hydrogen had a number of conf – conferences
in different countries, in Paris, in – can’t think where we went to in Germany. But …
I remember … getting stranded in Geneva on my way to Grenoble because the French
railways were on strike and learning what the problems were with – with carrying too
much luggage. But the – and if I did anything, er, most of what I was doing was
within the UK, and I suppose that the big transition within the scientific civil service
was in 1970 when the work on resistojets sent me to the electric propulsion
conference, the AIAA electric propulsion conference in Palo Alto in California and
the guy who at that time was running my instrumentation said, ‘Ah, you’ve got a new
qualification which is BTA, Been To America,’ I didn’t actually take this seriously at
the time but … the – going to America, it’s … the relationship with the Americans
would come fairly important later and this was my first taste of this. I didn’t simply
go to the conference and come back again but the – we had a – that the RPE and
Waltham Abbey had a permanent representative in the embassy in Washington who
organised a fortnight’s trip of the States visiting various places, in – including going
to the conference but also we visited what in those days was NASA Lewis, now
NASA Glenn. Er, I … ‘cause what we were – I was with actually, or kind of with,
three other guys from Farnborough, I think everybody was at Farnborough in those
days who we were looking at electric propulsion as a thing. I went to Washington to
talk with people at Intelsat who we were trying to sell the electric propulsion work to.
And we all eventually wound up in Los Angeles, where one of the people – we had a
consultancy with a small company over in Los Angeles who was looking at how you
manufactured things out of this new material Arenium which our resistojet was made
of. And so – and I visited JPL at that time as well I remember. So I had an organised
tour investigating things in the States and I would meet this again later on, particularly
when I moved over to solids. And it kind of was part of the way that the – the defence
scientific civil service worked in those days and it was my first – it was my first taste
of America for that matter. It was incidentally interesting because it was actually
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before I learnt – or before I passed my driving test so I did it all by [laughs] taxi as it
were. But that was my first real experience of – of transatlantic travel.

[05:00]

How did the American development seem compared to the British development?

Well we were talking with electric propulsion people, apart from JPL, who were I was
talking with people who were into liquid propellants, they – the Americans clearly
had things that we didn’t have. Erm, they were actually flying an ion motor in orbit at
the time of which the major – as I mentioned before, a major function – major feature
of the conference, but they were quite happy to talk with us and exchange information
and didn’t see us as – as coming from nowhere. And we were within the – the work
that we were doing on resistojets was not matched anywhere else in this and we had –
it was important in a way, this – this would actually go on until about 1973 this
particular theme because what we were attempting to sell to Intelsat which was the
international organisation that ran communication satellites in those days, was the
prospect of launching their next generation of communication satellites using electric
propulsion for taking them from low earth orbit to geosynchronous orbit. This is …
the prospect was that the – their next generation satellite, Intelsat Five was kind of
aimed at an Ariane – at an Atlas launch vehicle, but if we used electric propulsion we
could launch it on a Thor Delta which was a lot cheaper. And so this was of – of
some interest. However, whenever we did this they came up with – or everybody
would always come up with, ‘Ah, but you’ve not thought about.’ Now I don’t know
what – whether I’d said earlier but I mentioned Trevor Lord who was the guy at
Westcott who was actually running this particular work, he was a pure mathematician,
he did all his sums on paper and with long complicated equations which you – after a
fortnight’s work you would eventually come to some answer. I was a computer
jockey, I did simple integrations on a comp – with a computer program and when we
got the, ‘Ah, but you haven’t thought of,’ I could plug it into the computer program
and we would have thought of it and done the thing, so – and that would take me a
day, whereas it took him a fortnight to do things, so it was quite interesting. But I got
interested in – to sell it to – to Intelsat ultimately we were going to have to
demonstrate that it paid them, the argument was it’s cheaper to do it this way and so –
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and there were all sorts of complications which was – and one of which was that it
took time to get the satellite up into orbit, it would be a lot quicker to do it with a
conventional rocket but you could do it with a smaller rocket if you took time. And to
use the resistojet work in particular there was a trade-off as – between how much you
got there and how long you took, which the resistojets could give you an edge on. So
I actually wrote big computer programmes to work out the whole cost of slow
delivery of communication satellites and how it would all work and if one went off air
how long it would take and how much you’d lose by not being there with an instant
and so forth. And this was a – evolutionary development, people would argue this
and – as a reason for not actually buying our thing if you like [laughs], and a month or
two later I would be able to prove that that was ridiculous and we could it better and
so forth. This actually went on, I looked up the conference, to a conference in 1973
when we really had nailed down everything twice, and the chairman actually put it to
the assembled audience, ‘Okay, he’s nailed down everything, what’s wrong with this
argument, why aren’t you using electric propulsion?’ And the, er … the thing that
killed it, was the space shuttle, because just as we got to this point, as I said we were
always three months behind the [laughs] – the wave if you like, the thing that killed it
at this point was the announcement that the space shuttle would make launches of –
into earth orbit a lot cheaper than with the existing rockets and so the whole argument
that we could fly it on a smaller launch vehicle and be cheaper went out of the
window ‘cause the shuttle was going to cut all these prices by a factor of ten or – or
whatever. And we couldn’t really compete with that. So that the programme
eventually lost out completely as a consequence of that and Intelsat Five went up on
an Atlas Centaur, which was [laughs] the starting point in the first place but – which
was slightly frustrating. And that’s kind of where the resistojet work finally
disappeared.

[11:35]

But by that time I had changed my job completely because – and I’m not quite sure of
the exact date but the end of 1970, the beginning of 1971, as a – partly as a
consequence of Rolls Royce collapsing, which is sort of a very indirect thing, I
changed jobs within Westcott, I changed divisions within Westcott. What actually
happened was that the liquid work that we’d been working on had support from Rolls
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Royce, Rolls Royce went into not quite bankruptcy but … had to be bailed out by the
government and cut everything and suddenly the support from Rolls Royce wasn’t
there. Er… my superintendent went to the director and said, ‘What are we going to
do about the fact that we’re going to lose our support work?’ and got not the answer
he expected but actually the opposite answer, which was the director said, ‘Well we
have another problem with solids who are also short of people at the moment, what’s
the best distribution of our thing?’ and my superintendent lost out to the solid people
who were in desperate need of … an SO, SSO to go over and help with their current
major programme. And so almost sort of at a day’s notice I got moved from liquids,
which I had been busy working, which had problems because the funding wasn’t there
to do what they wanted to do, moved across to solid motors which I’d had nothing to
do with before, with a project which was properly funded and very busy. And I had to
learn a whole new art, ‘cause solid motors weren’t like liquid motors at all.

What are the differences beyond the obvious?

Oh the …

And the obvious to me is that one’s full of liquid, the others full of solid, that’s it,
there’s no more [laughs].

Yeah, no well no I mean all the mathematics I knew didn’t apply sort of thing
[laughs]. I didn’t know how – I mean apart from what you’ve just said, [laughs], I
didn’t know how a solid motor worked fundamentally, I had to learn – I mean I’d
learnt very quickly but it was in the middle of a project which was developing
hardware or it was developing not quite the hardware but the experience you needed
to do the right sort of hardware for a military project, it was involved in actually firing
things, actually launching things, it had a – an industrial customer in the form of
Huntings Engineering at Ansty, erm, schedules and so forth. So I … learnt the new
skills as quickly as I could, and was kind of then – and originally this had been a – a
sort of temporary transfer for six months, but nobody at the end of six months when
am I heading back or anything and I was fully employed and – and didn’t make a fuss
about it. And so stayed there in one fashion or another until 1980, so it occupied the
next decade of my life.
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[16:00]

And of course 1971 I got married [laughs] which changed things as well, er, so …

How did getting married change things?

I don’t know [laughs], I was in a new house, spent – I actually moved into the house
six months before I got married, which was just as well because it was a brand new
house that when I moved into the house there was a bulldozer in the garden still and I
had to kind of get this in order. So … ‘cause the house kind of triggered off [laughs]
– in a way the wedding ‘cause, er … I said I was in the flat with a colleague and he
got married and I made a comment in the hearing of … well it was one of the people
from work but she had – she shared a flat with somebody else and I think it was – it
was Diane who overhead it about that kind of the joke once one goes the next [laughs]
one won’t be far behind. And they were – my colleague’s friend was in the process of
getting married and what they wanted was a little flat like mine and they came and
kind of offered to buy my place [laughs] and that triggered – and as a consequence of
that I started house hunting, knowing – I mean it was a time when I knew that it was –
we were going to get married in due – in the not too distant future, er, and for various
other reasons I got – had looked at houses on the new estate they were building was
miles down the list but the site agent liked – liked me and for – a house became
available, or a plot of land with no house on it at the time became available which he
offered me to make a decision tonight [laughs], so I rang up my then girlfriend and
said, ‘I’m picking you up in quarter of an hour [laughs], we’re going to look at this
[laughs], if you married me would this be okay?’ sort of thing and that was – that was
how we got engaged really. And so yes, so 1971 I changed the sort of job I was
doing, I changed the sort of life I was living, erm … changed the house I was living in
so that – that was –

Sounds like a busy period?

It was – it was busy, I don’t know that necessarily that I thought that it was
extraordinarily busy, though I know fitting everything in at times was interesting but,
© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 130
C1379/05 Track 6

erm, I suppose the thing I remember really is – is basically having to become a solid
motor designer rather than liquid propellant designer, which one way or another I did
moderately successfully I think. And would eventually trigger off another couple of
things which when you were talking about earlier about how much freedom you had,
another two points in my ‘scientific career’ [requests quotes] if you like … I didn’t
actually lose the space business entirely because – or not immediately, because at the
time the UK was in the process of buying the Skynet 2 satellite, the military satellite
and was thinking of buying Skynet 3 as a follow on. The Skynet 2 was – the Skynet 1
was built in the US, Skynet 2 was built in the UK by Marconi’s with lots of support
from the US, Skynet 3 was going to be an all UK satellite. Erm, if you Google that
you will discover that there never was a Skynet 3 [laughs], no it went long way down
the thing so eventually didn’t happen. But I was involved as part of the ministry team
that was buying Skynet 3 as the expert on solid motors.

What did that job actually involve?

And that actually involved on Skynet 2 signing off the solid motor that Thiocol were
producing. Potentially on Skynet 3 because we – Westcott had actually built a – an
upper … a solid kick motor for a satellite for Black Arrow in the form of a motor
called Waxwing, er, Skynet 3 we actually were trying to put a UK motor into the –
into the satellite which was easier said than done and under some competition from
Thiocol and under funny rules but one of the jobs that I was looking at was the
possibility of – of building a UK solid motor for Skynet 3, which would have
probably been at the time a European first. Eventually the only people in Europe who
built solid motors for satellites were the French who produced a couple of motors
[inaud] made for various purposes.

[23:00]

But as I said basically we lost because Skynet 3 never happened, but it meant that
took me to the States a couple of times, to look at the Thiocol and sign off the motor.
I remember one – the one thing I remember, it also introduced me to slightly different
working environment, that, er … I’ve forgotten which year it is now but it – but a lot
of communication by telex in those days, and they – they sent me – Thiocol sent me
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just before – I think I must have got it immediately after the New Year, on the 2nd of
January or something, a telex that had the complete bill standard of the – of the motor
on it, wanting a reply to sign it off by the 31st of December, by which they meant the
previous 31st of December [laughs] not – not the whole year to do it. And you got
basically got a lot of – of data without qualification and in the middle of it they
changed an ingiter that they shouldn’t have done and it was basically spot the
deliberate error almost, well yes, I managed to do that and Skynet 2 flew successfully,
but it kind of introduced me to this – this world of [laughs] they didn’t really want to
put the qualified igniter into the – into the motor that they had tested. They wanted to
make some modifications and we – and use the existing igniter for an American
project [laughs]. Erm… but that – that was the sort of end of my involvement in – in
space projects within the – within Westcott for a while, or within Westcott while I
was at Westcott. The 1970s, and I guess there’s a certain degree of frustration going
on because my involvement with the BIS activities during the 1970s kind of reflects
the fact that – that space had stopped being a – an interesting exercise in the outside
world … and we – we need to look at that in a while.

Okay. Just one quick question, you mentioned Black Arrow a moment ago, I’m aware
that’s exactly at this time when you’re changing jobs –

Yes.

Did you have any involvement with that at all or …?

Kind of peripherally. The – while I was still in liquids some of the testing on the
Black Arrow engines were being done within liquids at the time, not the final versions
but the thing was developed from a motor which had been developed at Westcott in
one of the other divisions, one of the other sections called the Gamma and there were
some firing work done to – to it. Black Arrow, the engines on Black Arrow had to be
kind of a minimum modification to anything that we had, there was no money to
spend on Black Arrow and therefore it was all done on a shoestring. And Westcott
was involved in, er, looking after the hydrogen peroxide that was used as a propellant.
We did a couple of exercises, one of them was related to the resistojet work, one of
the features that we – that you always have with these things, the Americans had
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flown an ion motor in orbit, we’d not flown a resistojet system in orbit and so we
actually did a design for a Black Arrow launch that would actually send up a test item
that we could do. Of course on the basis that the people looking for an ex – a longer
term programme for Black Arrow, which never happened, and so our project went
with the rest of it. We also looked at the possibility of upgrading Black Arrow and I
did work on applying some of the newer technology to Black Arrow to improve its
performance, again nobody was interested, by – by the time that Black Arrow flew the
politics had gone. Probably the same gentleman who cancelled Blue Streak as well.

Would this be Mr Benn?

Mr Benn, yes.

[28:20]

Tell me, what new technology – you mentioned you were trying to improve Black
Arrow then with new technologies, what –

Yes, they’d been developing what was called packaged liquids in those days which –
which were rather nastier things than hydrogen peroxide and kerosene that were …
mixed aniline fuels and hydrazine things, erm, which had a better performance and a
higher density than Black Arrow and could have been an application of that particular
bit of technology. In the end … that didn’t come to anything but – but the technology
staggered on, not quite sure how it managed, eventually bits of it found a way into the
Chevaline programme but more importantly I guess ultimately it found its way into
building liquid apogee engines for satellites in the series called LEROS engines, long
after my time and they were little engines, not the big things that we’d been thinking
about. But that technology, like a lot of things in the space business take a long time
to mature but eventually something happens, yeah.

Hmm. So what projects did you work on in the 1970s?

So the thing that I’d been recruited to – to work on at that time was a thing called
RS80, which … was an artillery rocket and eventually became – well eventually the
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concept and everything became the MRS system, erm … and that was where I cut my
teeth in the solid motors and learnt most of the things I would use later. Er, I [coughs]
excuse me, I ran – as a project we actually fired things into the sky [laughs], I didn’t
stand around and watch them particularly but we were responsible for supplying
Huntings and Fort Halstead with live rounds that they flew off the coast in Eskmeals,
in Cumberland and we have some interesting stories there [laughs]. The one that I
remember on that particular one, that one was the – that it was basically a gunnery
range but it’s – they launched them out to sea and they put in a – I was going to say a
no fly zone but it was the fishing fleet, that an exclusion zone that – that dropped in
which they were always having some problems with, the local fishermen intruding
into this zone and the local commander up there said, ‘You – what you do is you fire
the first one off over their heads and then they leave the zone fairly quickly because
they think you’re serious,’ [laughs] this attitude. Anyway we – we took one set up
there and fired it and instead of working normally this particular thing that I’ve still
got pictures of, sort of disappeared in the sky and turned sharp right [laughs]. And
buried itself somewhere out at sea. And while we got pictures of the thing with
something coming out of the side of it, we said, ‘We’ll never know what happened to
that one, we’ll never get the bits back,’ you see [laughs], anyway a couple of days
later an irate fisherman turned up at the – at the main gate of this establishment and
said, ‘How dare you drop these things into my fishing net,’ and it was the – it was the
one that had gone wrong and it was delivered back to us [laughs], so we did find out
what had happened [both laugh]. So that was – that was the – the thing that as I say I
cut my teeth on.

[33:25]

It introduced me to a technical problem that – that was of some significance and got
me doing a bit of work which was that they … they had a failure at low temperature
and it was a devastating failure. In fact the section head I was working for at that time
was famous for having blown up two sites at Westcott [laughs] independently. Erm,
one, he attempted to build a – a rocket earlier in his career that you couldn’t blow up
[laughs] and actually that there is no such thing as a rocket you can’t blow up, it just is
the pressure at which it blows up, so [laughs] this one did blow up and at a very much
higher pressure than – than expected and created some problems. Another one was
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part of the programme we were involved in, we were – the temperature limit was
somewhat lower than we’d had to deal with before, and we put one in and it not only
blew up but it blew to smithereens literally, it blew to very small pieces and we
needed to find out what the mechanism was and how you predicted what the low
temperature limit would be. And rather than destroying more sites at – at Westcott we
organised a series of trials down the other side of Southend at one of the, er …
RARDE sites, a place called Potton Island which is sort of you basically head east
until you run out of England [laughs], at the base of the Thames, where we built a – a
– ‘cause we weren’t interested in the performance or anything, we were just – we’d
built a – out of big concrete blocks a – a test area, mounted this thing vertically
pointing up at the sky, got it cooled down to various different temperatures and fired
them off until one went bang. And when it went bang it blew out all the concrete
blocks over at – I mean big two metre sized concrete blocks, just tossed them about
and basically the problem was that – that as you cool down what is basically a lump of
rubber, combustible rubber, eventually when – when you ignite it the pressure kind of
expands the case a little bit, only a very small amount but that it extends the charge
inside and the charge cracks. But if you get – but it happens very quickly and if you
get it down at a very low temperature and it happens very quickly, it doesn’t just crack
the charge, it fragments the charge and so the burning surface area which is the thing
that’s controlling the pressure goes up not just a little bit but enormously. And when
the case breaks these little pieces of propellant follow the shockwave out, so the blast
wave is enhanced by burning pieces of propellant, so it – it’s much more devastating.
The – with what I might call warm solid motors, they fail from time to time,
something goes wrong, but the case, you get a pressure burst and it’s not – it’s
unfortunate but it’s not, it doesn’t destroy the surrounding countryside, this did
[laughs]. And so I did the work there to kind of sort out what was going on, why it
went on, how you predicted it, how we – how we would deal with the problems, so
that was – that was the first bit of improvement I did to the, er, kind of technology
involved. Erm …

Why are low temperatures important for this sort of work?

‘Cause you stick them out in the fields in the middle of Germany where the
temperature goes down to minus [laughs] forty overnight.
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That was probably it [both laugh].

Or you carry them around on aircrafts in the troposphere and the stratosphere at minus
fifty-five or whatever, that the … that you – and in fact you can get it happening, it
depends on the design of the motor but it would be possible to get it happening at – at
what you might call more reasonable temperatures if you design the thing wrong. So
it was important to understand it.

[39:00]

The – and I guess without being … without – what’s the right word? Without being
disparaging of my colleagues in science that an awful lot of the work that had been
done in solids on solid motors was very much in the business of build one and try it
and see what happens and building up what you might call, er, ad-hoc experience,
practical experience. They kind of knew how to design the basic charges and do
various things, but the amount of science that was involved in – wasn’t as much as –
as it perhaps ought to have been. Coming from an area where – where I’d put more
theory into behaviour of things, I was kind of interested in – in getting theoretical
predictions of how things behaved, understanding of how things behaved, so that sort
of problem naturally got me worrying about that sort of aspect of the thing. Erm …
trying to think. The … at that time we weren’t doing an awful lot – well I wasn’t
doing an awful lot of initial designs, we’d – we – that the RS80 was a big thing that
ran over some years, the next one that came along as I remember was LAW, which
was a light anti-tank system – shoulder launched system that – that I was involved in.
Later on we would do a design a month almost and none of them would ever get much
further than just running the [inaud] – in fact it used to take longer to write the
proposal than do the work eventually. We kind of automated the interesting bit and it
was always my thing that we didn’t automate the bit that wasn’t so interesting.

[41:50]

Erm … and I’m not quite sure about the order of – of sequences here but those two
early projects also got me involved in another phenomenon of solid motors called
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erosive burning, and once again I got interested in this because the explanation I was
given was obviously wrong. I – we kind of knew what the phenomenon looked like
which was that the – you do a – you basically assume with a solid motor charge that
its got a certain surface area and you design the charge so the service area stays more
or less constant. And so you get a thrust time curve that’s got a flat top to it, a flattish
top anyway. And they knew there was a phenomenon that you could get which –
where instead of getting a flat top to your curve as predicted, the beginning of it
would peak, so there’d be a high peak at the beginning and at the end would sort of
sag a bit. And, erm … certainly when we got into LAW it was apparent that this was
perhaps not happening quite the way that everybody – we knew what the – in the
pragmatic days of cut and test they fixed this by cutting the propellant out of the rear
end of the thing to give a bigger hole, so it was kind of – they kind of knew what
conditions it did but they – and we had internal talks by different people on various
subjects and I went to one of these and the guy who was talking talked about erosive
burning and talked about the … very high drag forces that would be on the charge due
to the high speed gas flowing over the top of it, and that didn’t make sense to me at all
because the – the charge is burning so there’s gas coming off the charge which would
tend to blow away the boundary layer and so there ought to be no drag on the – on the
charge at all. So I sort of mentally said to myself ‘rubbish’ [laughs] and went away
and looked at this thing and I realised in fact that there was a strange thing that sort of
confirmed this which was that when we wanted to know what the burning rate of a
solid propellant was they built a little stick of it, they put an insulator down the side so
it would only burn at one end and you lit one end and timed how long it took to get to
the other end, and in simple terms and that gave you the burning rate. And that was
totally different from the flow conditions within a solid motor but it gave the right
burning rate. And the answer was because the way in which the heat transfer got the
surface must be exactly the same, which was my thing that the gas coming off the
surface blew the boundary layer away and I knew about boundary layers and they
didn’t and that was coming from the heat transfer background. And when I looked at
it further then it was apparent that if you got a – a strong enough flow down the centre
of the charge, then you could actually get the boundary layer back onto the surface of
the charge and you would get convective heat transfer as well as radiation and that
would push up the burning rate, hence erosive burning. So I then started to – to look
at developing a theory around that particular thing and understanding that particular
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bit of it, and in particular understanding when we had the very funny charges that the
LAW system wanted which was because the LAW motor, it was a shoulder launch
motor which means that it’s got to do all its burning inside the tube over the guy’s
shoulder. So it’s very fast burning charge, very high surface area, very thin burning
sections. And that wasn’t behaving quite the same way as – as everything else we
knew, so understanding that was part of the business. So that got me involved in
another set of … scientific sort of activities, certainly produced papers so [laughs]
those things.

[47:15]

But about that time, and then this is where I think I started – I could probably find out,
that I started the work on LAW, er [looking through papers], it’ll be in here
somewhere … oh 1976 so I may have got it the wrong way around. So it must have
been very much the same time. Erm, in ‘75 but in ‘75 the section head I was working
for became superintendent of the division and … I suppose I must have got my PSO
in ‘74 that means … yes, I don’t – don’t have the record, don’t have it recorded, and I
got to be section head. So I became head of design and evaluation, solid motors
division at Westcott and the people were working for me then [laughs]. And … but –
but still with the same boss because Ken Silman who had been my section head was
now the superintendent of [both laugh] – of the division, so we all moved up one, yes.

How did your job change?

The first thing was that – that I sudden – well I had people working for me now. I
suppose I’d had people working for me before but they … kind of weren’t my
responsibility if you like, now they were my responsibility. I always say that one of
the things it taught me was to do mental arithmetic because people would – would tell
me the answer to their sums and I had to work out whether I believed them or not
without – without apparently doing anything. It meant that I was organising the
group, so there’s always a tendency to do it my way rather than the old way. Fairly
soon after this, as I said, the nature of the … of the section changed, because for
reasons I have no idea about we were getting a lot more enquiries about could we
build this motor or that motor or do this or that for different projects. There must
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have been a lot of new projects being studied at the time. So that converted us from a
major project area into a design group, well I’d been moving that way because we’d
been developing methods of doing it and so forth. I, erm … because I’d moved up to
being in charge of the group we recruited new people, one of whom would – was my
deputy who had come from … the research group, er … who was Pete Penny who
later went on further up the tree, nobody ever got promoted while they worked for me
but they all got – did well afterwards and he was one of the ones who did well after I
left [laughs]. Er … he was interesting ‘cause he’d … he’d come in as a fairly … well
as a junior scientific officer with not too many – well he didn’t have – he wasn’t a –
he didn’t have a doctorate for instance, he wasn’t overly qualified and I think didn’t
come in with too many ambitions, wanted to fire rockets but he said that the first job
they gave him was to put him on a firing site firing rockets so at the age of twentyfive he achieved his lifetime’s ambitions and had to rethink things. We actually
encouraged him to do further – and eventually get his PhD. And various others things
and he – he as I said became my deputy, eventually took my job over when I departed
and – and went onto higher things after I’d left altogether. But we now had a working
group which was …

[52:35]

It was capable of dealing with new project designs, we were – we were starting to
work as a customer for, er … project people from industry and whatever, and from
places like RARDE, of – of seeing what could be done of competing for things. We
competed for the motor for Skyflash for example against the Americans, and things of
that nature. And I kind of reorganised the group a little bit as a consequence of that.
Erm … and that I guess, er … took my career basically through to 1980. However
you’re missing half the story at this – at this stage [both laugh].

Before we go into the BIS I have a quick question, so working in a design department
at this point.

Yes.

How does one design a rocket?
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Well sometimes comes along to you – I used to give lectures on this subject [both
laugh]. You – a customer comes along and says, ‘I want to … push this missile with
so much at such and such a thrust and whatever and it’s diameter and whatever,’ and
we know about how charges burn, how propellants work, how the – the solid motors
are – the … the case is basically a pressure vessel and is designed according to those
rules. You’ve got problems with the nozzle and how that hangs together, because
unlike a liquid engine you can’t cool it so you have to make it out of – of graphite and
things of this nature, so you need to put all this together and you’re dealing with, as I
said, the design end. We had lots of tools which would [inaud] and by the time I’d
put things on the – we actually got quite good at running computer programmes, and
there’s probably a little funny story about that. Computers are still in those days were
a central computer, we’re not yet in the PC era, they’re right at the end of this. We
get the … the first intelligent terminals coming in and, er, where we could program
graphics and things, but up until that – while we now have remote terminals they’re
still feeding a central computer and so forth, and we did a lot of programming,
scientific programming and got quite good at it. But it’s – what I said we get a lot
more industrial enquiries and things and one of the things that in dealing with
industrial things, we’re no longer just funded by the MoD, we’re having to do reports
on progress and how much we’ve spent and so forth and keep different sorts of – of
programme data. And this is the sort of thing that accounts keep, personnel keep, and
… they were … and the data was being put into this central computer, we were into
that. But those people don’t understand about programming computers you see and
so the data’s there but it’s not the way that the – that the contractors want to see it.
And so we got the job of writing a computer program that would take the data that
accounts and people were getting and allow us to computerise progress reports to our
customers. And Pete Penny got the particular job but there’s a kind of difference
between scientists and accountants. Now this story you really need to understand the
maths to – to appreciate the humour, I tried to tell it the other day and it went flat, to a
historian and it went flat because they didn’t understand a word of it [both laugh].
But … I went – I walked into Pete’s office one day and he was on the – he was given
somebody in accounts who could tell him where the bodies were buried and what they
did with it, and he was programming this in. And I walked into his office one day and
he was on the phone to this person at the other end, so I heard the sort of one end of
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the conversation at least but you could sort of deduce what the other end was doing,
and it was about bought in items, and, er … and the way that you handled the money
we paid for bought in items you see. And the … the guy in accounts said, ‘When you
get it in we take off the VAT ‘cause that goes somewhere else and then we add a ten
per cent handling charge and then we put the number back into the thing you see,’ and
I forget what VAT was, let’s say it was fifteen per cent at the time. And Pete said,
‘Okay, I see that so that number that I’ve got in the computer there, I multiply by one
point one, divide by one point one five,’ and the guy at the other end says, ‘No no,
you’ve got to take the VAT off first,’ [laughs] and Pete says, ‘It doesn’t matter,
arithmetic is cognitive it doesn’t matter,’ [laughs], ‘No no, you’ve got to do it that
way, that’s the way it’s done,’ he said, ‘Get your calculator out and try it. Oh it does
seem to give the same answer but you’ve still got to do it that way,’ [laughs]. Pete
gave up [both laugh] knowing that – that whoever it was would never read computer
programming you would – he knew what he was doing [laughs] and the guy went
away convinced that we took the VAT off first [laughs]. We also learnt the difference
between commercial programming and scientific programming, just sheer quantity of
data that you process the sums aren’t very difficult, but the amount of data you have
to handle is – is huge, but we did – it was one of the things that we did.

[1:00:20]

Is all this work you’re doing basically in-house or are you working with other
establishments as well?

Erm, we worked with … on a number of the projects, we worked with Fort Halstead,
basically as a customer, on the LAW project for instance they were the basic customer
for the work that we were doing. I don’t know that we particularly did things with
other establishments on a mutual exchange basis. We also had people who did things
for us, generally industrial people who did things for us. The – we didn’t manufacture
motor cases and nozzles and things ourselves, a lot of that was done either by British
Aerojet, who were a company down at Weston-Super-Mare who did … basically they
did manufacturing for us, they may have had other people but they did the
manufacturing for us there. Or the Royal Ordnance factories also got involved in – in
manufacturing hardware. We filled experimental motors ourselves, erm … or we
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used the – later on the propellant types changed, did facilities at Waltham Abbey
which was responsible for the development of propellants. And so we did things of
that nature on an experimental basis and then if it was going into production the Royal
Ordnance factories, either Bridgwater in those days that looked – looked after
composite propellants or Bishopton up near Glasgow that looked after outdoor based
propellants, would take on the production. But we were basically responsible for the
development and qualification and we also – the development act – and qualification
would actually be not my section but another section who would come and complain
at whoever designed this in due course and so forth. But we – but my section was
actually also responsible for post design services which was when things got into
service, if something went wrong then we did the, er … work to find out why it had
gone wrong and what needed to be done about it, so … we occasionally got it – I had
a couple of people who were involved in that and we would occasionally have
exciting things happen there when motors exploded and lightning wings and [laughs]
things.

… I’ve noticed there’s been a slight change in the way that you’ve been talking about
what you’re doing, it’s –

Yeah.

When we were first talking about this at the start it was a lot more ‘I was doing this’
and now we’ve moved on a lot more to talking about we’s, I was just –

Yes, ‘cause I’ve got a – ‘cause I’ve got a group now [both laugh] … I’m in – I’m in
charge of the group but – but I’m having to – in fact one of the things I’ve had to learn
in this process is occasionally to put my feet up on the desk and wait for somebody
else to do the work, ‘cause one of the problems that you get that fairly readily is, erm,
you’re the guy with the most experience, can do any job in the place, you mustn’t do
the – you must [laughs] let other people do the jobs, even if you can do it better than
they can [both laugh]. So yes the – so there’s much more we’s and less I’s in this –
this so forth, and if it’s – if it’s an I it’s the things I’m trying to do to keep – to
improve the thing, to keep the thing as – to keep the section doing its job properly and
moving forwards. Er …
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How would you actually describe what a section head does then?

Hmm …

On one level it sort of sounds a fairly easy, you know, you just order everyone round
but there must be more to it than that I think.

No no no. You’re the manager of the – of the operation really, you would
occasionally have to do things yourself but – but the – you’re there to manage the
operation of your team, so you’ve got to – to give them – to organise the jobs so they
can do the bits of job. You’ve got to – to some extent kind of think ahead as to what
you haven’t got that you’re going to need, you’re going to have to negotiate, you –
you’re the front man so if you’re going to have to get things – I mean things like
budgets for equipment and so forth, you’re going to have to navigate those through
the process of – of getting things done outside your individual group and so forth. So
you – this is – this is now being a manager rather than a scientist if you like. And
occasionally you’ve got to sort out their personal problems and [laughs] get them back
on the … the track and even sometimes keep them fully employed when [laughs]
there’s nothing obvious for them to do.

[1:07:00]

One final question while we’re on the subject of management, I noticed we haven’t
talked about, you know, progression within the civil service, the first time we sort of
talked about your rank, it’s been SSO, presume you started as an SO?

I started as a scientific officer when I came in aged twenty-five, oh, twenty-four was
it? I joined in ‘65 [looking through papers] so I would be twenty-four yes,
immediately after fin – as a scientific officer. The, erm … I ought to perhaps – you
may have had somebody else explain this about how the progression worked in the
civil service, it was actually a very good one because it – it allowed – it had – there
was no mystery about it, it was all open and above board. It allowed you to compare
very different people acr – I mean it compared across different scientific
© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 143
C1379/05 Track 6

establishments and different specialities, you could compare rocket scientists with a
biologist or something which you wouldn’t think of. And the way that it worked was
that the … there was a ladder, your salary was basically tied to – to where you were
on the ladder, you would get promoted and you’d go in a starting salary at that and if
everything went okay each year you would – over the first few years at least you get
an increment for the added experience. And then when you got to that point, or
perhaps even before you got to that point, to get further you would need to be
promoted a grade up the sequence. The ladder – or the – if you like, gave ages for
when you would expect to be promoted, depending on whether you were evaluated as
– what your potential was evaluated at, you’d be evaluated as – as one step, two step
or three step basically, er, in terms of how many further rungs of the ladder you were
expected to rise during your career, right. And the initial evaluation would be done by
your establishment, which would be the – your immediate head and the – and his
head, would basically the two people who – who evaluated that. And it would be
more complicated evaluation than that but it ultimately they would recommend that
you were seen as a – a one step two step or three step and then you’d be put against
the ladder and whether you were ready for promotion. But then if you were
recommended for a promotion, if it was kind of the time you had done, then you were
– you would go up to a – a board in London that would go through all the people who
were like you, in your kind of end of the specialities, drawn from other establishments
but – but since I was a – an engineer it would be people who were sort of engineering
background and so forth and they – plus an administrative type who was there to
make sure fair play, and they would give a second evaluation and if you were then
evaluated as – as having the right potential at the right time you would move up the
ladder to SSO and then later on to PSO. I was, er … I remember I was actually asked
‘cause I was put up for SSO about as early as they could put me up and I was asked
whether I really wanted to do it because I might fail the board and not get it. And I
said [laughs], ‘No way, you know,’ [laughs] you’re given the chance you take it. So I
was what, twenty-six or twenty-seven when I got my SSO. And that of course reflects
further up the ladder, and then I was thirty-three when I got my PSO on the same sort
of basis. When you went above PSO, I think I said earlier, when you went above
principle you were competing for a job, for a position, you would – the same thing
would still apply at the back of this, that they would evaluate your potential and your
age but they – but you would also be in competition with everybody else who’d
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applied for that job. Now I don’t think we’re going to get to the next step this time
but the … but that’s – that’s the next part of the story if you like. But it’s actually a
very – very well doc – or it was, I think they’ve probably messed around with it in the
meantime, it was well documented, there was no arguing about what your salary
should be, the argument was about what your potential and what your capability was,
and it was done against a council of your peers as it were so, er …

Did you think of it as a fair system?

Yes, and particularly when I later got out into industry where it was totally the
reverse, nobody knew [laughs] and you had to fight. I thought – well for many years
I’d said publicly that they really ought to have taken a leaf out of the civil service
book, and eventually just before I retired they did in fact introduce a system rather
like the system I’d had in the civil service. I actually only – I sat on boards myself
before the end of my career in the civil service so I’ve seen it from both ends.

What are you looking for, when you’re on the board to promote someone?

What I said really, you are – you are – well you’re looking to see whether what the
establishment says about them is true, but you’re looking at where they might get to
eventually.

Oh this potential business?

This potential business, it was – that was the important thing, if you were a one step
you might eventually get your one step when you were in your fifties, if you were a
three step you clearly had to be moving up now. So you … so that’s how it worked,
and there was – I mean there was a formal guideline that said it, you didn’t have to
say this – it happened automatically once you got the thing right.

[End of Track 6]
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Track 7

I’m ready to go.
Okay. This is interview with Bob Parkinson, July 15th 2010. Bob, I have a couple of
follow-up questions from last time I’d just like to ask you to start off this week. The
first was about the scientific method and the methods you were using at the RPE in
the ‘70s and we talked quite a bit last time about using computers for data analysis,
and I was just actually wondering more about this data analysis, what you were
actually analysing the data for, what were you looking for?

Okay, the critical thing that I was doing was to try to tie in experimental evidence to
theories. In some aspects of engineering you basically do it like medieval cathedrals,
you build something and if it doesn’t fall down it’s okay, and that’s good engineering
but not necessarily good science. And particularly if you’re going to move onto do
something a bit more ambitious, a bit closer to the edge, a bit more oriented to the
future, you need ways of predicting what’s going to happen. And so what the –
generally, and perhaps because I’m not necessarily a very good experimentalist and
I’ve found waiting round for experiments a bit boring, I was interested in fitting
theories or – to sorting out the theoretical underpinning of what we were trying to do.
Originally with the work on heat transfer but later with other things like erosive
burning of solid motors and so forth. Sometimes the … the data was people had got
lots of data and on the heat transfer there was, I forget how many, I think that I wound
up with about 1800 data points from various sources and various things in various
different directions that other people had done, so I really never needed very much to
do any experimental work. On the later things sometimes the data wasn’t as – as
available and therefore you had to set up experiments and get some more – more data.
And that’s essentially what science is about, it’s about contracting 1800 data points
into one theory. The – and it’s been going on since I don’t know, Royal Society was
founded and people first started doing this, I had the advantage when we were
working in the 1970s, late 1960s, of being able to do things with computers and
therefore effectively design the theory as a computer program and do statistical
comparisons with – with the experimental data. And basically my approach to this,
and I think the general approach, is unless you can make predictions which means
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doing from sums to – in advance to predict what would happen on a quantitative
basis, unless you can do that you don’t really understand it. I now talk to my students
and say, ‘If you don’t do sums in what we’re doing you’re doing philosophy and not
engineering and you’re in the wrong course.’ Erm, because we can talk in general,
vague general terms and spend a lot of – of hot air and paper perhaps doing that, but it
doesn’t matter until you’ve got something where you can build the cathedral and it
doesn’t fall down. So, erm … most – when I was doing science as opposed to
managing projects or whatever that was essentially the approach that I took, that you
looked at theories, quite often if you looked you got different theories, you got
variations on a theme, you got people who were claiming one thing rather than
another and you could test these out against the data and see that things worked and
things didn’t. And also sometimes you got a bit of the theory which kind of went
down the right lines but if you went to unusual places in the … in terms of what you
were doing then there were things that went wrong. The heat transfer work had – I
did quite a lot of this ‘cause I’d spent quite a long time, fairly quickly – first of all that
the theory that’s still in some of the textbooks I knew was wrong, and fairly quickly,
or even with the group I was working with, we knew that we needed a theory which
was basically a boundary layer theory which developed along the pipe that it was a
rocket engine, rather than a – that the crude theory that had been put in the textbooks.
But … there are a lot of other – there are a lot of different effects that can happen and
so what I was doing was to take that basic theory, look at how different experiments
related to that theory and look for systematic divergences from the theory that were
caused by different effects. Erm, one of the effects that – that can affect things there
is that as the gas goes through the nozzle of a rocket engine it accelerates from
standing still to high velocity in a very short time so there’s very high accelerations,
we once worked it out that the gas going through a rocket accelerates about two
million g [laughs] and that acceleration can affect how the heat transfer develops and
by looking at different sizes and shapes and so forth that people had done we could tie
that into a modification of the theory. So basically you looked at the basic theory, you
looked at when it didn’t work, you looked at how you’d need to modify that theory in
order to make it work and work from there. So that was basically the approach that I
did on this and it works in the sort of fields I was working in. Sometimes other
people have … more sophisticated ways of doing things and in particular one of the
things that quite often – if you were a physicist you’re looking for more and it’s true
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of science in general, it’s to look for some critical experiment that provides a very
serious test for the theory you’ve got. And it now is when – when I involved with
spacecraft and scientific spacecraft quite often those scientific spacecraft are –
because you spend a lot of money to get one up there in the first place, are looking for
some absolutely critical feature that would prove or disprove or make holes in the
theory, so it’s not just a matter how many data points you’ve got, it’s the range, the
extremes that they go to.

[08:45]

One little side question that occurred to me when you were talking about this was
your methods, were these typical amongst your colleagues at the RPE or …?

Not, er … not entire – I mean the basic idea of trying to get some science into the
engineering by developing theories behind the experimental data points so you didn’t
have to keep doing experiments, yes that’s – that’s fairly common. I think I was
doing slightly unusual … things with many of my colleagues because I was using the
computer to model the various effects to get a – a hang on what – how the theory
fitted experimental data. But it was all part of the same thing and I guess that, erm …
one of the things that’s going on that comes in in general with – with what I’m doing
is that I was kind of putting together tools that I wanted in order to do design, so that –
that the scientific methods not really to do with design but I – in the … the heat
transfer work that I did first at Westcott ultimately the product of that was a computer
program or a suite of computer programs that would design rocket engine heat – well
give me the data I needed to design rocket engines. And in fact that – that was a sort
of lasting legacy, it wasn’t just a paper, it was that carried on even when I wasn’t
there. And in fact we’ve redone it for one of my students in the last year or so, so that
was – that was the ultimate product as far as I was concerned.

[11:05]

Got the impression from the last interview that you took to computing quite
enthusiastically, would that be correct?
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[Laughs] Very frustratingly at times, yes. Erm … it’s – it was one of the toolkits that
I could deal with fairly effectively and therefore, er, while it can get very frustrating in
terms of you spend days trying to sort out some error in your program which the –
which explaining it to the bystander who said, ‘What’s the trouble?’ becomes totally
obvious and you realise you just spent a week [laughs] knocking your head against a
wall for no purpose at all. Yes, the … nevertheless it allowed me to do things that –
that I wouldn’t otherwise have been able to do.

Do you think there was any impact by increasing computer power over the earlier
period of your career?

Erm, there are things that – that made a difference. Most of the time I – well no I’m
trying to think now. I think most of the time I was at Westcott we were basically
running a central computer, it changed in – in nature during the 1970s, in the early
period you went and queued in what I used to call the laundrette queue [laughs] where
you all queued with your programs and waited for a turn. The – later on it became a
distributing network and you had distributed terminals around and so forth. But we
were all still right in the space – in the same sort of thing in the same sort of thing and
it got a bit more powerful and more memory and so forth. Towards the end of my
period at Westcott the – we got an intelligent terminal with graphics on it and that
started to make a difference, and by the time that, erm, that I left Waltham Abbey in
the early 1980s, the first PCs were appearing. All that made life more interesting, the
two big changes as far as I was concerned, the two really big changes were when
things got – when we had word processors which meant that you didn’t need a
secretary or a typewriter and you could go back and edit things very easily, which
made writing things up very easy. And in the late 1980s, which we shall come to
later, the development of spreadsheets and spreadsheets made a big change for me at
least. And it was part of my secrets of how [laughs] I do things these days but we’ll
come to that in due course [both laugh].

[14:45]

Just one final question about computing, I really like your description a few
interviews ago of the laundrette queue but the computer and chatting to your
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colleagues, do you think you lost something there when you moved to having a
terminal in your office, in your department?

You did to some extent. The … some of it I perhaps didn’t notice, when you’re –
when I was first there I was a junior scientist, you stand in the queue and you know –
and you learn what’s going on in the rest of the establishment from the – from
chatting to the other people in the queue. By the time that we were going onto a
distributed network where we had our machine locally, as you only saw people
locally, I was a section head and there were other ways in which I knew what was
going on in the rest of the establishments. My particular role there as head of design
of new solid motors for instance, the research department would come to me to find
out where my problems were and what – what sort of things I thought they ought to be
doing, so I would get to know it that way. Now if I’d been a – a young junior
engineer I wouldn’t have known about it because they wouldn’t have come to me at
that stage. So perhaps it did make a difference. Erm …

So get better connected as you go up then?

Yes. And to some extent I’m still a believer in – in coffee clubs, ‘cause that was
another way in which information gets sending round on an informal basis, Er …

Did you have coffee clubs in work or …?

We, er … when I was at Westcott I think we always had a coffee club there until I
left. It was a bit different at Waltham Abbey and I had different ways of finding out
what was going on at Waltham Abbey but then I was in charge of everything so
[laughs], it gets sneaky. Going to – going out to British Aerospace, no, and that …
makes a difference.

Can we talk a bit more about the coffee club, who went?

A coffee club’s simply that you – that there’s a point in the middle of the morning,
half past ten in the morning when everybody congregates around the coffee machine,
or however you're brewing coffee and has a cup of coffee and talks to one another.
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And you may talk about what was on television last night, but you may talk about …
what’s going on. It’s very informal, so you actually learn a lot from that sort of thing,
a lot of information gets exchanged, not deliberately, just informally, ideas get
bounced off one another and things get discussed that – that you perhaps wouldn’t if
you had actually to go and visit somebody deliberately in order to – to do that.

Is it the same group of people or –

Yes, always the – I mean it’s always your local group, people don’t come from
halfway across the establishment for that but they at least do – your local group works
together. I think I said when I was first at Westcott about worrying about my group
and they seemed to spend all their time drinking coffee, and before I discovered they
were the tiger team, and I think that had something to do with it.

This brings me onto another question in my mind, sorry I keep asking questions about
this, it just [laughs] – did you sort of mix with other groups in Westcott as well then
much or was it more in your little box department?

No, erm … you would … to a significant extent, it – first of all Westcott was on the
site of a World War Two airfield and the different groups were scattered across the –
the site. And in fact we had – when I was in solids at least there was actually a
section car [laughs] that you could go – if you were going to go out to one of the
firing sites for instance you – you’d borrow the car and go off around to the other side
of the aerodrome, it was – it wasn’t an aerodrome any longer but the site. So … it
was – it was as distributed as that. So the solids group was all congregating in one
point but the liquids group would be somewhere else and the research group would be
somewhere else, and if you didn’t have some cause to do it, to go and visit you – you
probably wouldn’t. You … that’s not to say they were completely isolated, because
people would move their jobs, I’d – I’d moved my job from liquids to solids, I’d done
work with the research group and therefore I kind of knew quite a lot of people
around and all sorts of other people, everybody from the industrial labourers who
would move workshops around – we would all have little informal networks of people
that we knew because we’d worked there or whatever in the past, that you could go to
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so if you wanted to – or you met them in the canteen or something, you would do it
but that was not such a regular basis.

[21:45]

One other quick question actually about relations with other groups, I know last time
you mentioned that your group did post design services as well.

Yes yes.

I was just wondering what sort of relations did you have with – or the users of your
products, the military?

Alright, if we – if – there was kind of a formal arrangement that went with any
product that we produced, it’s part of the, erm, the requirements. It’s – the aerospace
industry works this way, all the way through. There’s a magic thing called
traceability which means that when … something happens, when something breaks
typically [laughs] you can find out where that came from and you can track it back
and you can find out whether you need to fix the whole thing, not just that one thing,
so there’s documentation, there’s a route back all the way through, and one of the
things that – that that does is there is a design authority for whatever it is. And that’s
known and therefore when something happens you go back down that route to that
and the post design services part of my group was basically design authority for the
products that we – we produced.

So there’s a whole formal structure in there then for that to take place?

There’s a formal structure, and that’s true throughout the aerospace industry, it’s
considered very important that – that you can – that traceability of the product and
definition of the product, so you get the same thing again and again, is part of the deal
…

So are the post design service people actually going out to military bases or whatever
to test this equipment?
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Occasionally, occasionally but the … they’re mainly fielding queries coming in from
– from outside. If something disastrous happens then – then perhaps it does go out
and … but that doesn’t – didn’t happen very often, that’s the whole point of the
system, it shouldn’t happen very often. I’m trying to think whether I’ve really got –
the major one that occurred to me was that a red top blew off under a Lightning [ph]
and … that it was test launch and the wing man had his gun camera running so we
actually had film of the event and there is one picture with a missile coming off the
edge of the Lightning and there is a second picture with debris on it and the next one
[laughs]. The guy who was flying didn’t know – I’d actually eventually met the guy
who – who’d flown this thing, he actually got his Lightning down successfully but his
wing man didn’t tell him what had happened until he was down [laughs], he knew
something had gone wrong but not quite [laughs] how bad it was. But that particular
one – I can’t remember, I think one of my guys did actually go out to the station
where it had happened, more importantly as a consequence of that we came to the
conclusion that occasionally they were assembled incorrectly and they did a recall and
inspected every one, and that was done by the Royal Ordnance factories as they were
in those days and we therefore got involved with that and people went and looked at
the results, but by and large the actual work was done by somebody at a particular site
doing things that we told them to.

[26:40]

Right. I think that was all the questions I had from last week really but I was hoping
we could talk a bit about what you describe as the other side of your career and life in
the ‘70s which is the involvement with the British Interplanetary Society?

Yes, I think – I mean I’ve been a member since I was a teenager and I became a
fellow when I was qualified to be a fellow, which was about the time I got my PhD I
guess. Erm … when I was still working for liquids in the late 1960s Barry Ricketson
my boss at the time got me involved and he wanted to retire from council and put me
on – on the council of the thing at the time and I kind of got a little bit involved with
the society. And I … remained on the council through – I guess through the entire
‘70s but as we got later into the 1970s it became more and more difficult for me to do
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meetings and so forth. But, er … that was – if you like I was active in this period.
The … there were a couple of things that were important in this and in a way they
tend to go the different way round from where you would expect, and I guess that –
that one of the driving features behind some of this was that what I was doing in my
day to day work wasn’t space, and so the space was a sort of – that the Interplanetary
Society offered an opportunity. It actually offered an opportunity quite deliberately,
‘cause I was there and know about this and saw it actually happen. You have to look
at the events in space and in 1969 Apollo landed on the moon and the future looked as
though we were going to do all sorts of – well certainly the Americans were going to
do all sorts of things in space. By 1972 it had turned completely upside-down. The
Apollo programme had been cancelled prematurely, even from the immediate planned
programme. The … the plans for what was called the post-Apollo programme, which
were to build a fully reusable space shuttle to build a space station and go to Mars by
1984, the – what had been left was the – while Nixon had been a – had been keen on
the whole thing, the only thing he felt he could get through congress was the shuttle
and the shuttle wasn’t the shuttle that was originally designed. The original shuttle
was a fully reusable two stage vehicle and people like George Morrow had come
across the British Interplanetary Society and talked about it and it was going to fly
sixty times a year and whatever. What had happened, the costs of developing it were
too great for congress to support so what had happened was a compromise shuttle
which was not fully reusable, big external tank got thrown away, the solid motors
weren’t the original thing that were being talked about and the – and it wouldn’t fly
very often, even when it got built. So a big hole had been put in – in the American
programme and the – more importantly the morale, if you like, had been devastated.
The forward think – the idea, the forward thinking – the, we are going to conquer
space and go to Mars by 1984 in America was suddenly taboo. And the American –
the Institute for Aeronautics and Astronautics, the professional society in America
actually did a bit retrenchment and wouldn’t talk about the future at all, it was – it
became very professional, very … what was the word I used, I had a word for this
[laughs], but basically it was – it was becoming very conservative in terms of – of
what it was going to – respectable professional society is what I put in the book
[laughs]. And the BIS took a deliberate policy that – that we didn’t have a vested
interest in maintaining the establishment, I think ‘cause we didn’t have establishment
support so we would actually support forward thinking, if nobody – if nobody else
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was going to do any forward thinking in space that we would provide an avenue for
people to do forward thinking.

[33:25]

The – and the editor of Spaceflight magazine, Ken Gatland at the time went out
looking for people to talk about impossible things [laughs] if you like. To talk about
doing things that … that suddenly weren’t terribly respectable, like going to Mars and
colonising the universe and whatever.

[33:55]

And in fact one of the first things that came out of this was Project Daedalus, which
had a slightly … don’t know whether it’s an odd birth but, erm, one of the things that
– one of the early papers that got surfaced by this policy was the – somebody talking
about the possibility of not interplanetary flight but interstellar flight, if you’re going
to think the impossible you might as well think on a large scale. And … I’d been –
and Alan Bond, who was by that time working for the nuclear fusion people at
Culham, was interested and I met him and I made some comment that he was thinking
of writing a paper and I said, ‘Oh well I’ve got some ideas and odd little bits, I’ll write
you a – a note with them on and send them to – and you can see whether any of them
are worth anything at all.’ And I sent him off a letter, in those days you wrote letters
[laughs] with these – with various ideas in and as a throwaway line I … wrote at the
end of one of them that, ‘You won’t really be interested in this one ‘cause you can’t
stop at the other end,’ [laughs]. And Alan tells the story, it was a sort of Saturday
morning and he wasn’t feeling very well at the time I think and he got this and got
through to the – this centre that said, ‘You can’t stop at the other end,’ and it suddenly
occurred to him that – that all the early interplanetary missions that people had
launched at that time didn’t stop at the other end, they were flyby’s and he wondered
about whether you could build a vehicle which would make an interstellar trip but
wouldn’t have to stop at the other end and because he was working with the nuclear
fusion people and he also had been talking with Tony Martin who was also involved
in the same thing, they resurrected the idea of – of … that had been … put forward
earlier by some Americans that – of propelling a spaceship by a series of thermo© The British Library Board
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nuclear explosions. You basically make a very – and the original one, the original
project Orion, who you will find under Freeman Dyson, was you build a big – what
they called a pusher plate [laughs], you chuck a bomb out of the back, explode it and
ride on the shockwave and then flush another one out the back and keep doing that,
you should read some of Freeman Dyson’s memoirs on Project Orion. But in this
case it was a bit more sophisticated, first of all you used a magnetic bottle to confine
the plasma and you’d – and they weren’t really bombs but they were little capsules of
fusible material which again you – you chucked out of the back and ignited with an
electron beam or a laser of something in a succession of things. And out of this they
put together a team of BIS enthusiasts who worked in – in different parts of industry
to run this as a project and do a design for some sort of interstellar spaceship. And as
it happened, er … we needed a meeting place and we had people at Stevenage and we
had people at Culham and myself from Westcott and so forth, and the sort of centre of
gravity we could all get to was a little village just down the road from Aylesbury
called Aston Clinton so we used to meet in the pub at Aston Clinton and do crazy
things in there. And this became a pioneering thing and by the end of the 1970s we’d
produced a big report which was the first engineering assessment of – of this. You
might think this is entirely irrelevant but it spawned something because in fact it
spawned a myth, because the propellants that they were using were Deuterium and
Helium 3, nowadays everybody’s heard of Helium 3 [laughs] which is a –a rare
isotope of helium with two protons and one neutron in the nucleus, whereas as
ordinary helium has two neutrons and two protons. Erm … it was interesting because,
from our point of view, because the basic thermo-nuclear fusion reaction doesn’t
produce neutrons, you will get neutrons because other things happen in the way, but
the basic reaction doesn’t produce neutrons and that meant that a magnetic bottle
would capture all the fusion products and push them in one direction and we’d get a
good rocket out of the thing. Unfortunately the thing has now got promulgated into
the popular myth that Helium 3 is the magic thing that you need for nuclear fusion
power [laughs] and that you can – and because there’s solar wind puts a certain – a
very very small amount of Helium 3 into the surface of the moon, you can mine the
moon for Helium 3 and solve all our energy problems, and it’s wrong, it doesn’t
happen [laughs]. But the fusion people don’t want – don’t have that problem, it’s
easier to do the other reactions than to do it with Helium 3 and if you try and get
Helium 3 out of the surface of the moon you use more energy in extracting it than
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you’ll get from doing it, and it’s mainly the people that have not done their sums
[laughs]. It’s people doing philosophy instead of engineering again.

[41:35]

Did you ever really think that Daedalus might be built in some form?

It – it was … I actually wrote a couple of papers, it – it wasn’t something you were
going to do in hurry. In particular the thing you were not going to do in a hurry – I
mean Helium 3 is a very rare isotope, and you needed thousands of tonnes of this stuff
[laughs] and in fact my little contribution to the eventual project was that the idea of –
that one – one of the places at the solar system that’s got lots of helium and therefore
has got Helium 3 there is Jupiter and that you might actually use what’s essentially a
hot air balloon in the atmosphere of Jupiter to extract Helium 3 from the atmosphere
of Jupiter in industrial quantities. The … that got into the mythology as well without
– and one of the ways in which you see how things get into the mythology is that
people know it for a fact but don’t know where it’s come from, and I saw – I was
much later, can’t even remember when but it – it must be much later, I was in
Washington for some conference and we were addressed by Dan Golding who was
the head of NASA at the time who actually, er … was talking about how spaceflight
might solve all the problems of the world and mentioned mining Jupiter for Helium 3
and I was quite sure he didn’t now where it had come from [laughs]. But – but that
was one of the fun things that came out of this. And it was very definite, it was very
definitely a take both feet off the ground and see where we get to, but it does have
some relevance because, again I suppose from a philosophical point of view, because
what we said was that from a – that it wasn’t something that was like – you – first of
all one of the points I made in one of my papers was you can’t do this unless you have
a solar system wide civilisation, it’s not something that we could sort of set off and do
now. But physically there is nothing to stop you doing this and the … therefore there
is a capability of – of sending at least robots between the stars on a – a timescale, in
fact the magic timescale we had originally was that we should be able to get to nearby
stars in forty years, it eventually got stretched to fifty years but that was set because
that was kind of the working lifetime of a – of an engineer or scientist. At the time we
thought we were being a bit brave there [laughs] but [laughs] later I got to know Ed
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Stone who is the … the … what do you call it? Primary Investigator, PI, on the
Voyager spacecraft, he’s older than I am is Ed but he still works on Voyager which is
on its way out of the solar system looking for the helium pores now and he’s forty – I
mean basically he’s been on Voyager for forty years [laughs]. So – or even longer, I
mean he must have started as a junior engineer, but he is still working – he is actually
a living example of – of somebody who’s done a project that long, and so what
seemed rather adventurous in the 1970s has proved to be the sort of thing that
happens. But the – there is a kind of subsidiary question, if you’re interested in the
area of – of life in the universe and extraterrestrial intelligence and so forth, one of the
questions that Daedalus raises by demonstrating that you can actually physically
travel these distances in a reasonable period of time is, if it’s possible why hasn’t
somebody else done it and why aren’t they here, this is called the Fermi’s paradox. If
– if life in the universe is as possible as it – as it appears, and the number of suns is as
big as they are, and these things are all possible why haven’t we had visitors, and I’m
not counting the flying saucer people here [laughs], it ought to be visible and so that’s
kind of a question that remains – that comes out of that. And within the Interplanetary
Society one of the things that it spawned was a whole series of papers on life in the
universe and extraterrestrial intelligence and contact and so forth which was a – an
area which hadn’t really been addressed but is now kind of almost a – a respectable
subdivision of these things.

[48:00]

Where do you actually stand in this debate at this time yourself, are you a believer in
extraterrestrial life in the ‘70s or sceptical?

Erm … I have an explanation for Fermi’s paradox but I’m not sure the, er … it’s not
this is – I mean it’s one of those things, if contact with extraterrestrial intelligence
happens it will change everything and therefore it’s very very important from that
point of view. At the moment we’ve – we’ve vaguely tried, and it’s only vaguely, the
numbers tend to be convincing, the experimental evidence tend to be convincing in
the other direction. So like most scientific questions you retain not scepticism but an
open mind, it could be either – either way or whatever. I can come up with theories
that explain if the universe is full of life why aren’t they here? Erm, but there’s no
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experimental evidence one way or another so I think the belief – but I would go with
Carl Sagan that the flying saucers and Nazca lines and whatever, if you’re – if you –
it’s such a big thing that before – that any evidence if – for it has got to be very very
clean. It’s got – it’s not people seeing lights in the sky, it’s before you – you say,
okay, we definitely know there are little green men, it’s got to be very very clear and
unambiguous.

Sounds a very scientific answer there.

Yes.

Going back to our original discussion about scientific method this morning so it’s
about the evidence again then?

You’d have – the evidence would be critical. It’s interesting going through Colin
Pillinger’s book at the moment, he has the same problem, he was looking for life on
Mars and that’s such a big – and it’s part of the same question but it’s a – an important
question to answer that in setting the stuff up it’s got to be a very watertight
experiment, it – so he’s got to avoid contamination from terrestrial sources as a – at a
extreme position, if I were looking for water on Mars or if I were looking for, I don’t
know, some particular mineral on Mars, I wouldn’t need to be so absolutely sure that I
wasn’t messing my data up, and this is an important question therefore the degree of
evidence has got to be that much greater as well. And I think, yes, from a science
point of view the – again that perhaps looks a bit funny from people outside, this
question about do you believe in – in things, the real question is is what difference
does it make, are you going to change your behaviour because of this, are you going
to – to start doing different things? And the answer to that is, yes we do change our
behaviour, we look for radio messages or whatever, erm … we don’t draw lines in the
desert to attract [laughs] the flying saucers, right. So it’s that – that’s the real question
about okay, this is an interesting and serious question, what do we do about it? And
that’s more important than do I believe in this and if you – if you are being serious
about it then you will do things that are not kind of popular hysteria but are scientific.
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… Sort of recent example that springs into my mind is global warming and the
debates over that, you know, is the evidence there or not, do you think there’s a
parallel there?

To some extent there are parallels. The … that the difference with global warming is
that it’s got a – it’s got media attention and political attention. One of the concerns I
think that almost everybody has who’s taken it seriously is whether the media and
political attention are to any extent distorting the science. The – this is not to say that
the science isn’t good but it’s to say it may be being misused … particularly when the
– when the politics get involved, because politics will misuse all sorts of things to …
to do things. Yes we may have to do something about greenhouse gases or whatever
but when it’s used as – when it’s used as a fairly hysterical thing to create more –
more political control that’s not necessarily a very good thing. Being careful is one of
the attributes of science [laughs] which is not necessarily an attribute of – of the wider
world.

[54:40]

Can we move away from this, you mentioned that you had a – you had your own
personal solution for Fermi’s paradox.

Oh right, you want me to [laughs] –

Yeah.

Want me to run this one through, right [both laugh]. There is a paper on this … the –

For the benefit of the tape it might be good to just explain.

Right, Fermi’s paradox basically says that if life is common in the universe – if life is
as easy to generate in different places in the universe as some evidence suggests it
might be, then the universe should be teaming with life and because travel between
the stars is not absolutely impossible somebody ought to have done it a billion years
ago and they ought to be here by this time. Erm, the sizes and scales, and it was
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Enrico Fermi the nuclear physicist who first phrased this question as having heard a
lunchtime debate about the thing asked the question, ‘In that case why aren’t they
here?’ Now one answer may be that, er, there isn’t anybody, we’re the only ones, or
we’re first up, that – that takes this long to get life started and we’re the – we’re the –
among the first out of the thing. But there’s another aspect to this that – that struck
me which is that we can talk about – already people have talked about looking for
radio messages from extraterrestrial civilisations, so you could in fact divide – if there
are extraterrestrial civilisations out there, you could sort of think that they could
divide up into the benign ones who look after other people and share things and are
generally peaceful and the – as one of my friends once put it, the rate the universe is –
extraterrestrial conquerors of the universe, right. But to do the latter you have to
physically go between the stars, whereas if you’re benign gentle things you can
probably do it all with radio messages and radio message is going to be faster than
travelling between the stars. So the … the good guys will tend to communicate by
radio in some fashion, the bad guys will have to go out in their warships and go out
and conquer the universe. So the – you ask yourselves the question, what’s the most
important piece of information that the radio communicators transmit and the answer
is how to deal with the bad guys [laughs]. So the – so what you will tend to get under
these circumstances is that the – that the people who are benign and share information
learn to deal, and effectively, with the guys who want to go out and raid the universe.
And so the reason that they’re not here already is that anybody who goes in that
direction tends to get eliminated fairly – fairly early on in their career. I did put a
footnote in the paper which says, ‘And they’re still working out whether we are
[laughs] acceptable or not and the planet-buster bombs may be on their way already,’
[laughs]. But that’s – that’s essentially it, there is an explanation and it’s as bad as
everybody else’s explanation that – as to why we are not seeing lots of little green
men already.

Is this actually something that gets published in the BIS journal?

Yes, I wrote an essay for the – it actually had a number of – I wrote an essay soon
after I retired actually, it’s the sort of thing that – that [laughs] older people to go into
philosophy, but it had – it was basically designed to toss out a whole range of – of
thoughts that I’d had along the way about, erm … this and the fact that … that the
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world changes and when you talk about – when you talk about things like Project
Daedalus for instance, the thing I saw back in the 1970s and was still aware of was if
you’re talking about something which you’re not going to do for 200 years, you’re not
talking about doing it with this sort of technology, you’re not talking about doing it
with this sort of society, we have already seen that how society is changing in
decades. As I said, looking back at the history you realise that – that a generation ago
the world wasn’t like it is now and so you’re talking about half a dozen generations
ahead, who knows what we’re going to be up to and therefore not taking that into
account in your predictions about the future means that you’re wrong.

[1:00:35]

Question that has occurred to me, when we’ve discussed both Daedalus and seriously
thinking about extraterrestrial civilisations is what differentiates this from science
fiction?

You need to … to – well there are two things I think, one is that it has to be rigorously
argued. It – it’s speculation controlled by rigorous argument if you like. The other
thing is it gets peer reviewed, so if your argument is not as rigorous as somebody
else’s will take you to pieces before it even gets into print. And it’s kind of part of the
scientific process that science speculates and collates information, develops theories
and then tests them, but you have to do the speculation to start with. It’s no good if it
just stops at – at the end of the speculation. I think there is one other thing as well,
that science fiction from that point of view is actually interested in telling stories and
not interested – it’s the speculation, people think that science fiction is all about
speculation, it’s not, it’s about telling stories, the speculation bit is a small part of the
how would people – is it tends to be how would people behave if this changed. So
whereas the sort of astrobiology extraterrestrial intelligence thing is – is what we
would expect to see if there was extraterrestrial intelligence, for example. So it’s –
it’s not the same thing at all, though the two things do from time to time run together.
But it’s surprising how little science fiction actually prejudges or is – is prophesying
in the future if you like.

… I’m wondering what time you want to go for lunch actually, it’s [laughs] –
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How we doing?

Well we’ve done an hour.

Okay, we could – we could stop at this stage.

Do you want – I mean unless you’re happy to carry on for a bit –

Yeah, that’s fine, yes, no.

Or would you like to go now, it’s –

Now is as good a time as any seeing as we’ve sort of come to a break.

[End of Track 7]
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Track 8

Right.

I was wondering if you could describe for me what these meetings in the pub at –

Aston Clinton.

Aston Clinton were like?

The writings done at Aston Clinton which is no longer there, it’s an Indian takeaway
nowadays [laughs], shows how the world’s gone down. The … they were very
informal, and I never quite know what the pub landlord thought that every so often
this group of strange people would arrive, take over one corner of a pub and litter the
tables with drawings, papers, pints of beer and HP30 – what was it HP20 – 35s were
they, yes, the pocket – first pocket cal – somewhere in the middle of doing this the
HP35 pocket calculator – programmable pocket calculator price dropped to 199
pounds, nowadays it probably has about the power that you could get a freebie for
[laughs]. But – and slide rules went obsolete overnight, and adding machines
[laughs], all of a sudden everybody had an HP35, rather a peculiar programming
system ‘cause it was reverse polish programming. And … as I said the slide – I think
I’ve probably got a slide rule around somewhere still but [laughs] I’ve not seen it for
years, the adding machines that were used when on the top of filing cabinets and
never came down again and [laughs] – and we were suddenly doing all our sums on
the – on these little pocket calculators so the place would be littered with them. And
they used to go off tangentially in all directions … that they were not a structured
meeting by any means. But ultimately that particular project … was – and its
eventual output was a series of papers, so individuals took responsibility for the
various areas, er, and together were opportunities to [coughs] excuse me, there were
opportunities to exchange information and tell people what was going on and how
different ideas and so forth. But … they weren’t formal committee meetings by any
means [both laugh].
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And then are these actually just committee meetings, not normal member meetings or
was there a difference?

No, I mean they were just a group of – of people getting together [laughs], lubricated
by beer which is not uncommon in engineers [both laugh].

Did you have a sort of plan for meetings beforehand or things were just brought up on
the spot?

No, things – there wasn’t an agenda, there wasn’t anything particularly, it – it was
fairly anarchistic, erm, and often there’s a sense in which to some extent creative
things like that are anarchistic. You start wherever you happen to be and go off in any
direction which does – and eventually hope that things will be pulled together. And
the thing that tends to pull those things together is actually writing it down at the end
of the day, actually creating the final document. Though I notice because I had to – I
had to return to the Daedalus report recently that while it looks at first sight very
convincing and detailed and so forth, when you look at – when you actually want
information about exactly what where and how, some of it is a little bit vague, let’s
put it that way [laughs]. So perhaps it wasn’t as detailed an assessment as it claimed
to be but it was … it involved a lot of people thinking about the things fairly hard and
doing things. We did a couple of formal presentations at BIS in London along the
way in which again tend – like writing the final document tends to formalise and
make you join up all the dots. But it was – it was something we did for fun, it was
something that we – we did not because we were getting paid for it, which we
weren’t, but because nobody was thinking about these things and it was fun to think
about them and … and starts all sorts – sends off in all sorts of other directions. I
suspect that a lot of that happens.

How many people would typically turn up to one of these BIS meetings?

Probably – probably about a dozen people. It was whoever could make it and … so it
might have – it might have been eight or ten, twelve people who were strongly
involved in the final thing. It – it was quite interesting because much later –
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[06:15]

We did another project – much more recently in the early 2000s, we did another
project, not quite the same thing and, erm … but with the same basic idea of getting
groups of people together and doing something together, and in that project it wasn’t
necessarily – we didn’t have – we never had a meeting together, in fact I collaborated
on a couple of papers in the final report with people I’ve never met [laughs]. One of
whom was in Australia and we did all that electronically. And if I – if I go back the
same distance the other way the – in the immediate post-war period with the BIS
people did similar things on a – speculated about how you might build satellite
launchers and so forth, and those were all within walking distance of Oxford Circus.
It was how far away could you be from the centre in order to participate. In the 1940s
it was kind of within easy travel of Oxford Circus, in – in the 1970s it was about an
hour’s driving, in 2005 it’s anywhere in the world [laughs].

Did you notice the sort of technology causing these changes as you’re going along or
is it something that is only clear to you now when you’re looking back?

Well it – in 2005 it was – it – and having participated in 1970 it was – it was quite
clear what was going – you know, it was – it was obvious to me that, though it was
quite natural, I could email somebody and have an answer [laughs] certainly within
half a day and we could exchange bits of spreadsheets with computer programmes and
so forth and get things done. So yes, you notice that technology had enabled all this.

Sorry, you were using email in the ‘70s?

No, not in the ‘70s. In the ‘70s it – we were working on occasionally mainframe
computers but as I said a lot of the – a lot of the odd calculations were pocket
calculator calculations. Whereas in the 1940s it was slide rules and I actually picked
up, eventually [laughs] looking – doing back to the historical record, that in one
instance they had dropped a factor of ten and they didn’t notice [laughs] ‘cause it’s
easy to do on a slide rule.

Can I readjust your mike a second.
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Yes.

I notice it just popped off then but –

[09:35]

When did you actually first get a Hewlett Packard pocket calculator?

Erm, must have been about 1972. As I said it was the point at which they dropped
below 200 pounds and companies and establishments could afford to buy them for
everybody and it was quite abrupt … and the difference it made was quite abrupt.

Why did you get one?

I got one because I was working at Westcott and it was a Westcott one [both laugh]
and it was – it was basically that it was something that would replace slide rules and
adding machines.

Do you remember first getting it?

I can remember – I can remember this business that overnight it – it changed how you
did things.

How did it change how you did things?

‘Cause it was – ‘cause it sat there on your desk and you could do quite complicated
calculator – I mean they were programmable calculators which was one of the things
which meant that if you were doing any sort of repetitive calculation or whatever you
could programme it in once you’d learnt a bit of skill. And then just change the
numbers and keep doing things, so it – it was very useful from that point of view.
You didn’t need to go down to the mainframe or – or go and find an adding machine,
or in fact the sort of calculations which were done on an adding machine at Westcott
at least had tended to be done by a lady who was a computer [laughs]. And who got
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programmed a bit like a computer as well in that they were not educated – I mean not
educated in the – in the technical sense, but you could do a – take a piece of paper
with columns on it and say take the number in column one and multiply it by the
number in column two and write it in column three, and so very much like
programming a computer and they were very facile on a – an adding machine and
once you’d split the task up and done it, they could then do vast amounts of – of
calculations and in particular a thing that we used them for was analysing records of
firings and things where you had strip … rec – pen recorder, not pen recorders
because we actually used ultraviolet light recorder things, but used to produce vast
strips of paper with little wiggly lines of them [laughs] which you then had to convert
into numbers and do it. And this was all done by essentially … I was going to say
untrained staff, but people who could do simple tasks and didn’t mind doing fairly
repetitive things. As I said in those – well perhaps not in those days but you didn’t
have to go much far back in those things to find out the ladies who did this were
called computers before they were boxes and electronics [both laugh].

Did you have many female colleagues at Westcott?

Technically, on a – on the technical staff, erm … it certainly wasn’t a fifty/fifty thing.
When I was in the solid propellants group first there was one … girl with a degree in
– in a group of I don’t know how many of us there were, eight or ten, twelve. Er, the
– later on … later on I always had a – a girl assistant, though they were generally what
we called in those days assistant scientific officers who were recruited straight out of
school, not at degree level. And the – there was a kind of reason for – in my head
there, there was a strategy in that, ‘cause quite often when you were recruiting girls
straight out of school they were better than the boys because the boys – if the boys
were any good they went off to university but quite often in those days the girls would
still go out and get a job, and I – we had one, Carol, in particular who, er … we very
rec – very early recognised that she was just such a person that had – that her family
didn’t think the girls went to university [laughs] if you like. And … we started off by
sending her on day release courses to get an HND and eventually she went off and got
a – a degree and went onto – not under my auspices but went on to much higher
things, she was very bright and needed the encouragement to tell her that she was
bright. Erm, she was another the people that worked for – I think that certainly while
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I was at Westcott nobody worked for me, ever got promoted while they worked for
me, but they all did very well afterwards [laughs].

[16:10]

You mentioned a while ago that you’d ended up on the BIS council as a result of your
old boss Barry Ricketson –

Yes.

Did you have many colleagues in the government rocket business who were members
of the BIS?

There were other people who were members of the BIS, I was the only one that got
dragged out and put on the council I think at that. Erm … the … it tended to be the
space cadets, if I could call them that, who joined the BIS, the people who were
enthusiastic about space and so forth. The – interestingly the – you might think that
an establishment devoted to – to building rockets would be full of space cadets, it
wasn’t entirely true. There were a few people like me who did it ‘cause that was what
they wanted to do, a lot of people, even among the scientists, had been looking –
looking for a job, they had not been particularly influenced by Dan Dare or whatever,
they – and it looked like a fun job and somebody would have them [both laugh].
Though I must conf – I must say on the opposite side, and I mean a lot of the nongraduate staff were people who’d – and even some of the gradates, were people who
had grown up in the area and … put in – some of them had – when they built the
fence round the place they’d found them on the side [both laugh]. But quite often,
later when the place was run down and they went off they always felt that that was
really had been a good time in their lives when they were working there and that the
rest of the world wasn’t quite as [laughs] – the same. There’s a sort of strong
nostalgic [laughs] thing for it.

Sounds like you’ve almost got two different mindsets there, you sort of go – well you –
the space cadets, that people are enthusiastic about the job, would I be right in saying
it was a calling to some extent, whereas the other –
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I mean there was – as I said there were some people like me who had read Dan Dare
when they was a child or a – early teenager who wanted to do that sort of thing and
who’d – who’d … found a way of getting in there and so forth. And the same thing
later when I was at – at Stevenage, when I joined British Aerospace, and I think it's
not just the space side, the aircraft side as well had people who wanted to build
aircraft or fly aircraft and so forth. And quite often those were the people who pushed
the agenda ‘cause they know what – what you’re up to, they know what it’s there for.
Er, so it’s not always just in – in response to what the outside world demands on them
and in particular that this area quite often, it wasn’t in response to what the outside
world – certainly the space end of the business in 1960s and 1970s, was being pushed
from within much more than it was being pushed from without, and the eventual
political demise of the British rocket programme clearly shows that, that the people at
Westcott and Farnborough and places were – wanted to have a British space
launching capability and so forth. The politicians and so forth were not really
interested and got out of it as soon as they reasonably could and never saw the point,
which was a pity because the engineers were doing actually very brilliant things but
the, er … but the vision never got through to the people who controlled what was
going on. So – so the space cadets, the enthusiasts or whatever, are quite often
driving the vision about what we – what we’d like to do and what we might be able to
do and what we can do. The others are probably very good people, very competent,
can – can work – solve problems and so forth. But they’re not quite … going to
originate the things that nobody has done before, they’re responsive – reactive rather
than proactive in the larger sense.

So people from whom it was a more a nine to five job?

Yes, that’s right, yes. And I mean they might – it might not be a nine to five job, it
might be a – a twenty-four/seven job, you can easy get into that state, but because –
‘cause the job is interesting you see that it needed to be done. But you do the job that
– that needs to be done, not – not a job that nobody’s even seen needs to be done as it
were [both laugh].

[22:30]
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Shall we turn for a moment to the BIS … did any of your immediate colleagues go to
these meetings with you in the pub?

Erm … on the Daedalus front no, I don’t think anybody else from Westcott was part
of that project. There were people I work would with later at Stevenage who were
there, and similar and the thing was led by Alan, who I never was in the same
company as but [laughs] was a – a very important collaborator as – as we’ll come to
in due course. So …

Hmm, could you give me an idea of some of the other people who you worked with on
the Daedalus?

Erm, well it was led by Alan Bond, and Tony Martin who were the driving forces
behind it. Erm … there was … Gerry Webb from the Rutherford Appleton laboratory
at the time who’s now gone on to sell launches on Russian [laughs] – Russians
launches for anybody who wants them and has got a very nice business out of that.
Who else was there, Geoff Parfait and, erm, oh dear, without looking now I’d have
difficulty with the names, there were two or three people that – from Stevenage who
were doing bits of the structure and so forth. There was … ah, Penny Wright and
Tony – I’ve lost the name, who were from the electronics people and I can’t
remember what the name of the electronics company was at that time. EMI … did
electronics. And I don’t know whether I’ve got anything … [looking through papers]
oh there was Tim Grant who walked in off the street one day [laughs] who was from
the RAF but that was – that was slightly strange because it – it was very late in the
thing, we held a – as I said we held a presentation at the BIS on what we’d been doing
and this person that we didn’t know at all, who was a member of the BIS but came
along and wanted to give a paper, and it turned out that his speciality was in logistics
and maintenance, he was in the RAF at the time, he went onto other things later. And
he could – because this thing had to keep going for forty or fifty years we’d not –
none of us had even thought about how you kept it going [laughs] and he just walked
into the middle of this and produced this marvellous paper about, you know, how –
how often you’d expect failures to happen and what you’d have to do to repair things
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and so forth that we’d not even thought about. And became a member of the team on
the spot as it were [laughs], from out of nowhere.

Oh, sounds a very mixed group of people you’ve got –

It was a very mixed group of people.

A lot of different skill sets.

Yes, we had people like Gerry who were looking at – at the science and the targets
and so forth. We had people like Alan and Tony who were – who knew about the
nuclear physics side of the – of the thing, we – and we had the people from Stevenage
who were structural designers, basically, who knew about how you built structures
and what you made them out of and so forth. Yes, there were … that’s – that was the
point, you – you got people of – who got bitten by the idea who could all contribute
different things and build something which was bigger than anybody – any one person
would do, yes.

[27:30]

Did you meet any other people as part of the BIS who go onto influence you in your
work?

There was – because I’d – I didn’t do – I wasn’t a central part of the Daedalus project,
even though I’d kind of been the grit in the oyster that started the thing [laughs] and
was – and was sort of there throughout it. But, erm … again because of – of people in
the council and the people – and in particular Ken Gatland who was publishing
Spaceflight, I did a number of things in the 1970s about … wrote a number of articles
which involved me sort of thinking about things on how, er … nearer things to home,
how you might start to colonise the solar system if you like, how spaceflight might
develop, how to – and why it might develop as well. So I was kind of somewhere in
the middle of this, though not explicitly, take an interest in the economics as well as
the – as well as just the engineering aspects. And I must have written … I don’t
know, five or six papers on different aspects of these things, kind of visionary but
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kind of – of looking at how different things might develop. Er … the last one of
which was – ‘cause the idea of going to Mars had kind of – by 1984 had kind of died
but looking at how you might in the sort of 1990 period mount a human expedition to
Mars. Which was basically a bit of library research, it was – and I probably misused
the Westcott library services but I was friendly with the assistant librarian [laughs], er,
digging up all the bits and pieces you needed from a lot of the stuff that had kind of
been buried at the end of the Apollo programme, the Americans had done it. That …
and that part of the work as a whole certainly, er … was responsible for things later
when I was at Stevenage, because kind of when you looked for people in Europe who
knew about going to Mars or so forth my name popped up ‘cause I’d published on the
subject. So it got me jobs later [laughs]. And the BIS was – the people there were –
were sort of sparking different things off. The – when – I suppose that there are a
couple of things, we’re sort of thinking now about the late 1970s, and there were …

[31:20]

A couple of things in the late 1970s associated with the BIS, erm, that are moderately
important. One of them was the book, which I wrote, as all my things were in my
spare time, which I didn’t have any, and I’ll come back to that in a second, and the
other one was – was what actually ultimately led to HOTOL. The book High Road to
the Moon, the executive secretary Len Carter of the BIS, who’d been with the society
since it was reformed after the Second World War in 1945, in the early days there had
been a – an artist as part of the – this group that met in the Masons Arms in London,
another pub [laughs] called Ralph Smith who was – who’d done pictures of how the –
how they expected the spaceflight to develop, this was – these were done in the late
1940s, early 1950s, a very good artist and drew pictures and eventually publishing
things with Arthur Clarke at – all before Spaceflight came about. When he died his
pictures were inherited by the BIS and we still have them. And in – about 1978 Len
got the idea of – that the BIS could make a bit of money, if you like, by publishing a
book which would be this collection of pictures that we had with some commentary
about how it actually happened, and Len gave me the job of – of writing the rest of the
thing and what he gave me was a pile of photographs of all the things that we had
[laughs] and go away and do something. Now I didn’t have any time to do this, my
son was born in the process of – of this so when I started I had a rather pregnant wife
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and at the end of it I had a rather noisy baby [laughs]. I had a full time job and – but I
was kind of inspired to do this because the … these pictures had been part of my early
youth as getting me inspired about spaceflight and they were essentially part of who I
was as it were [laughs]. So I didn’t really want to give it to anybody else. And I had
to find a way of – of doing this without actually occupying any time [laughs] and it
occurred – in those days mainframe computers put their results out on lined printer
paper which was a – A3 sheet of continuous stationery, the stuff we use had lines
across it and whenever you got results you always got an extra sheet of blank paper
and I realised, or did a bit of an experiment and realised, that if I wrote normal
handwriting on this – on one sheet of this paper I would just about fill one page of the
book and the – this structure of the book was going to be a picture on one side and
some commentary on the other side you see. And so I gathered a quantity of these
spare waste paper and wrote the title of each of the pictures on one page [laughs], got
a large bulldog clip, clipped them all together and this lived with me [laughs]. And if
my – was stuck in an airport lounge or whatever I would take this out and write
another page [laughs] basically. And that’s how the book got constructed over as I
said about a nine month period with me – with one page was one page of the book and
we’d put the thing together like that, I’m still quite amazed by the fact that this
actually happened and it was very successful and got in all sorts of places around the
world. They used – I knew somebody who was at the jet propulsion laboratory who
said he kept one of these on his desk and it would – and people would come in to talk
to him about things, see it and start to thumb through and look at the pictures and said,
‘Where did you get this?’ [laughs] and so forth. But I should explain as well that –
that not only did I not have any time to do this but the BIS was moving premises in
the middle of this and didn’t have any time to set it up either and somehow it got
published in the middle of this chaos, not the sort of thing I would take on today.

You mentioned that you’d seen the pictures before in your childhood?

Yes, in the 1950s, they … in the period about 1950 to ‘55 when spaceflight still
seemed a long way off, a number of the members of the space – of the BIS, Arthur
Clarke in particular were busy writing books published – which were basically selling
the idea that spaceflight was possible and being a young enthusiast I graduated from
Dan Dare to reading these books. And Ralph Smith’s pictures were quite often used
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as illustrations and in fact there was one – while I produced a book for the Ralph
Smith paintings Arthur had been there ahead of me in that – that the – I think it was
about 1954 they – he and Ralph Smith published a book called The Exploration of the
Moon which was again basically a collection of – of Ralph’s pictures with Arthur’s
commentary on the other side. I still use some of those pictures to illustrate things
these days but [laughs] – this was – and part of it is the things they got wrong as well
as the things they got right.

[38:30]

You mentioned Arthur C Clarke a moment ago, did you know him well?

I didn’t know him well, he was a member of the – one of the not quite – technically
not a founding member but he was one of the pre war members who resurrect – who
was actually a major figure in resurrecting the society after the war. There is a society
after – the society sort of went into abeyance during the war and really a new society
started after the war which called itself the British Interplanetary Society which had
been there before the war but it … it was a new society in many ways and … these –
and the centre of it was – was London because it was places that you had to – to be
really an active part of it, you had to be within easy reach of the centre of London. By
the time that I was active in the late ‘60s, early ‘70s the – Arthur had gone off to settle
in Sri Lanka, he always maintained very close links with the society and would do
things if he – when he – because those – in those days we used to say he orbited the
world three times a year because he would go – whiz between America where a lot of
his writing business was doing, Britain and Sri Lanka which is where he’d chosen to
settle. So on one occasion, and I can’t remember when, I was trying to remember
when and the dates don’t quite stack up, but somewhere about 1970, and the reason I
say the dates don’t stack up means because the film 2001 was actually made before
men landed on the moon in 1969, but I have the feeling that – that this was after 1969,
he came through and invited all the members of the council to a screening of 2001 in
Leicester Square, wherever it was on. So I actually saw my – the first time I saw
2001 was in the company of Arthur Clarke [laughs] which was quite interesting. Or
at least he was there at the beginning and he was there at the end, he was such an
active person and you couldn’t be sure that he’d not gone out and done something else
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in the middle of it [laughs] but – yes, and so I did meet him on – on one of two
occasions while – and when he came through London, er, yeah.

Do you remember what his reaction was to the film?

Well it was his film, and it’s –it’s Arthur Clarke and Stanley Kubrick working in very
close collaboration, he was kind of Kubrick’s right hand all the way through the film.
They had different visions of the film I’m quite sure, if you read the book and see the
film you’ll see that the book is Arthur Clarke writing about it and the film is Stanley
Kubrick’s film, in that sense. But I mean it – it was a … a major event, it made him –
it made Arthur Clarke a world figure and went on to – I mean he went on to write the
other 2001 books and so forth and the things … and we had an in – I remember we
had a little discussion on the deliberate fault – deliberate errors in 2001 [laughs], there
are a number of – of things which are – are not entirely correct, let’s put it that way.

This is you discussing them with Arthur Clarke?

Yes [both laugh].

Could you give me some examples?

Oh the one that he pointed out is when the – when the guy is – I’ve forgotten his name
now, is on his way to the moon, it’s … it’s made quite explicit in the – in both the
book and the film that the American base is in the crater Clavius and you see the
spaceship heading towards the moon and it’s not heading towards Clavius at all and
there’s no way it’s going to land in Clavius [laughs], but you have to – you have to be
an astronomy nerd to know that bit [both laugh].

How did he excuse the error?

Oh it’s – I mean it’s the usual thing with the visual department [laughs] says it looks
right and that [laughs] – it’s – it’s more important making the film that it looks right
than it – than it’s technically – and it’s – and as I say you have to be an astronomy
nerd to notice [both laugh].
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[44:25]

Seem to have moved onto the subject of science fiction and I have one or two other
questions.

Go on.

But it’s partly on what we’ve talked about before. And again I suppose it sort of
relates to what we were talking about with project Daedalus earlier, which would I be
right is a sort of thought experiment for –

Yes yes, yes if you like, that’s exactly right.

I was just wondering, yeah, does science fiction fulfil a similar function?

Erm … I don’t know. Erm, science fiction does do thought experiments but they’re
kind of different thought – of thought experiments from the sort of engineering
thought experiments, if you like. The engineering thought experiment tends to be
along the lines of could I do this, could I send a star ship to a nearby star, could I build
a rocket that goes to the moon or whatever. Whereas science fiction is more
concerned with … with a human story if you like that – that what would it do to
human beings if we could fly to the moon, it’s a different thing. So the business of –
of flying to the moon is – is secondary to the story, if you like. The – in the … I
suppose in the 1950s there were people like Arthur Clarke who were using science
fiction in parts to – to kind of get people used to idea that you – that you could do
these things, and in fact there is one of his novels called Prelude to Space which I
always recommend to people; if you want to know what the BIS thought the future
could be like read that book because it tells you what they – how they thought
spaceflight might actually develop. Erm … but equally well, if you just do Arthur
Clarke, as a science fiction writer one of his most famous books, Childhood’s End,
says what if superhuman aliens came and took over the earth [laughs] sort of thing.
And … it’s not a scientific investigation, it’s a – it’s an interesting story, it’s and what
if this actual relationship is what – what about human beings in – in one sense or
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another. And, er, has very little – even though Arthur writing it is writing with a – a
deep knowledge of … of spaceflight at the time, in it has very little that you would
call science in it. As part of the plot is that he doesn’t speculate at all about scientific
development, his interest is in – in the story, in the human story if you like.

I can see the difference.

But – but both do what ifs and I think that – that quite often what was attractive to
engineers and scientists of a certain generation, and I say that because there’s a kind
of earlier generation that really thought there was – quite hostile in some respects to
science fiction, scientists who – who thought that science fiction was – was not
respectable at all. But that’s perhaps a – a funny – being not respectable is actually
important, if you’re respectable you don’t get new ideas [laughs]. You do what – if
you’re respectable you do what everybody else does and think what everybody else
thinks, the – to break out of that mould, to change paradigms and so forth, actually
demands that you’re not entirely respectable [laughs]. The converse is not true, that
being not respect – being a – a maverick is not a good guide as to whether you will
have good ideas or not [laughs], but people who are going to change things won’t be
… the common herd and to some extent have to … ignore – they have to disassociate
themselves from being normal if you like.

[50:10]

And this brings me back to something – I’ve put a box round what you mentioned
earlier, your description of the American equivalent of the BIS as turning into a
respectable professional society.

Yes.

Do you think there was something non-respectable about the BIS –

Yes.

In that mindset?
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Definitely. I use – use that because, erm, what had happened to the American society,
it eventually recovered a bit. But what had happened was they’d had a long period in
which – or the Apollo programme, in which they had been able to be free thinking and
so forth and that was some – and that wasn’t winning contracts any longer [laughs].
So you had to – to stop having crazy ideas in order to win contracts, if I put it in those
terms. And so they – so what’s the – society dealing with, for people in the business
does, is it goes to papers which deal with the current state with technical issues that
are not speculative, with – with dealing with the here and now and not with any
future, because that – because that loses you business if you – if you go to that under
those circumstances. We didn’t – we already knew in the UK that we didn’t have that
problem, we weren’t going to win contracts regardless but we also were aware – the
BIS, while it’s got British attached to it, is an international society, it – about a third
of its members are not UK residents and therefore we could be the weirdo’s, the
people who’ve – who stood out because it … and provide a forum for people who
were not necessarily in the UK to be part of this as well.

One final question before we move away from sci-fi into one or two other things. It’s
one of those concluding questions really, I was just wondering what – what does a
scientist such as yourself get out of reading science fiction?

Entertainment [laughs]. Erm … yeah, I think that it’s not – it’s difficult to get a much
better answer than that, why does anybody read fiction [laughs]?

… It’s the sort of science fiction, the science part of it I’m thinking about more than –
I was sort of thinking about what we were talking about over lunch?

Yeah, it’s – it’s – the question is now why do you read … I mean there is a question,
why do you read fiction, why do – anybody read a novel that’s not true, right [laughs],
the question really is why are scientists and engineers attracted to – particularly in
branches that are a bit like that, attracted to science fiction, and it’s not – I don’t think
it’s – it’s … because it’s about science [laughs], ‘cause very little of it is actually
about science [laughs]. I mean it – it is first of all the days when it – heroes were men
in lab coats with beautiful daughters have disappeared [laughs]. But – and a lot of the
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– the themes and the standard props and so forth are not particularly science based.
But … it – it deals with what happens if things are not as we think they are if you like,
the what ifs that things could be different from … from the average every day world
that we live in. So in that respect – and it’s escapist if you like, but in that respect it’s
doing the same things that scientists and engineers will do, that – that you are not
simply doing something routine, but it’s going – the world is going to be different and
in some incredibly minute small way, when you’ve gone the world has changed
because you’ve built a better silicone chip or whatever it is [laughs], right. And
sometimes those changes are dramatic, sometimes they’re not so dramatic. And …
and if you read the standard 20th century literary novel, it doesn’t deal with that at all.
In fact you’d – I’m probably going to get on the hobby horse in a minute [laughs], if I
look at what literary people think the novel is about, it ignores almost entirely the fact
that the world that we live in is not the world that we used to live in. If I – if I look at
my – and I mean looking at the history of the BIS you get exactly this, if I look at the
people who were not much older than me in the 1940s but old enough to take notice
of what life was like then and what we were like in the 1970s, what it’s like today it’s
not the same world, the culture has changed, what we do has changed, the way we
dress, no not just the fashions but what we actually wear. Men don’t wear hats, why
don’t men wear hats any longer, because we drive cars, so … keeping the rain off the
top of your head is not as important as it used to be and therefore what you actually
wear, I had a boss who – who didn’t actually own a coat, not – probably not unusual,
but in 19 – in the 1950s it would have been totally unusual, right. So it’s not just
fashions, it’s actually physical things that have changed. Now name me a standard
literary novel that’s actually reflected that, and that’s one person’s lifetime. And I
don’t mean whether it reflects through you’ve gone to the moon or – or whatever, it’s
whether we’ve actually noticed that computers have taken over the world [laughs].
It’s a huge change, most of the modern population will spend some of their working
day in front of a – what my French colleague used to call a TV screen [laughs], a
VDU, interfacing with a computer today. That was unthinkable in 1970, that’s a
working person’s life – an ordinary person’s lifetime and yet – and so the way in
which we interact with the world, the way we are and what we do has changed quite
dramatically. Science fiction recognised that before it even happened, though it didn’t
recognise that computer would take over the world in the way they have – I mean
most of the predictions were wrong but it recognised that the world changed around
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you, whereas the … non-escapist fiction didn’t recognise it at all … and thought these
curious people who wrote science fiction were rather disreputable and not really
worth taking any notice of [laughs].

I think that sums it up quite nicely [both laugh].

Yeah.

I’d like to take a short break in a moment but I –

[59:30]

I have two questions, one of them may sound facetious but I’m going to ask it
anywhere, what do you wear to work?

What do I wear to work?

In the 1970s?

I wore a suit all the way through my – my professional career. By the time I finished
I was slightly unusual … the – there were many more – the younger engineers were
jeans and t-shirts much more, to some extent later on in my career [laughs] I never
knew where I was going to wind up at the end of the day, in front of whom or
whatever, so dressing in a business suit was – was still important, you know [both
laugh]. I might be in front of a television camera by the end of the day or something,
so yeah, when I went to work to start with everybody wore a suit. You’ll notice that –
that having retired I very rarely wear a suit these days [both laugh].

So did you ever get to wear a white lab coat?

No. I did at one point have possession of a hard hat but I never had possession of a
lab coat [both laugh].

© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 181
C1379/05 Track 8

Second question was going back to the BIS, I was wondering – it occurred to me over
the course of this was, is there just one point of view within the BIS?

No, no, er …

Could you give me a flavour of the differences?

Oh … the – I mean there maybe a sort of general feeling … and in general we are for
things like a British astronaut [laughs] and against the reduction in the space budget
and so, in general terms. If you got into any detail, yes, you might find quite a lot of
differences. I’ve changed my view in the course of – of time anyway, so even within
me that there are differences that … because I’ve … because the world changes and
experience. I grew up [laughs], with the R.A. Smith picture sequence, there was a
golden pathway that we will first develop rockets that would take us into orbit and
human beings into orbit, and then we’d build space stations in low earth orbit and then
we’d build ships that would go from the space station to the moon, and then we’d
build colonies on the moon and then we would send expeditions to Mars and so forth.
Which still tends to inform – it’s not exactly like that any longer but still tends to
inform a certain vision of … of the world. The … and certainly to – in my view I’d
… got interest – I certainly was nowadays more interested in something that we didn’t
see which was the fact that we’ve explored pretty well the whole solar system by
robots that – that while human beings have staggered to the moon and back briefly
we’ve got a mission on its way to Pluto, we’ve got Voyager leaving the solar system,
I was working on probes to go to Mercury and so forth. And in fact I could probably
start an argument now about the relative merits of – of human spaceflight to Mars and
robot missions and even very small missions, so there’s a lot of divergence and the
whole point was to … to encourage debate and so forth, and start diverse opinions.
And you’ll find probably that the – if you asked a question like what do you think the
true value of spaceflight is, you’ll get a – a wide range of – of opinions coming back.
In the early days it was ‘it was a good thing.’ [laughs]

I was about to ask that question of you actually, sort of being quite close to it [both
laugh].
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[1:04:45]

You know, what do you see as the purpose of spaceflight?

Okay.

To put you on the spot and ask you to sum it up –

No, I mean it’s … I did a paper for ESA about late 1990s probably, and one of the
questions that – that I kind of asked was what flows down from space … and what
could flow down from space. You get very obvious things like everybody’s satellite
dish [laughs], right. You get information, you could get physical things, people talk
about man and asteroids and so forth coming down. One of the things that – that
comes back is much less tangible but is – is kind of I guess knowledge in its widest
sense which is moving outwards, moving … expanding our consciousness of the
universe, our knowledge of the universe and whatever. It’s much more difficult that
to quantify in – in cost terms and I spent a lot of my career trying to persuade people
that it was cost effective to invest in space. So it – that it’s not as obvious a – a thing,
I can’t do a … a cost benefit analysis of that. But deep down there that’s ultimately
what I see, that if you like it – it represents an evolutionary aspect of … of the human
race, it’s – we can’t live on this planet forever, though in the old days I would have
said that was colonies on Mars and whatever, nowadays I would say just who’s
colonising Mars, are we going – you know, we are not going to – I said I – one of the
controversial things I like to stir people up with is a statement, ‘I don’t believe human
beings will ever walk on Mars,’ and people’s eyebrows go up and say, ‘What do you
mean, you know, you mean – it’ll be 300 years before we work on Mars or
whatever?’ and I said, ‘No, that’s not the point, the point is that even making
reasonable assumptions that people are keen on putting human beings on Mars, that’s
not going to happen before about 2030 and in the meantime the machine’s getting
better,’ and the machine – I don’t mean the machines on Mars are getting better, I
mean the machine around you, and that already … and again I make a slight joke, but
already a lot of my memory’s in the PC [laughs]. I can do all sorts of things
nowadays but I can’t do them, I can do them with the – with the PC, it’s important
that there’s a lot of capability and – that are me, that are directly me, which are
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embedded in machinery and so forth. And that’s going to continue, so by the year
2030 are we still going to be human beings in the sense that we recognise human
beings in the 1950s? We’re in the middle of a thing called the singularity which is
where the world is changing at an ever accelerating rate … and so what – while my
biological descendants may walk on Mars I’m not quite sure whether they’re human
or post human [both laugh].

I think that seems a very good point to take a break [both laugh].

Right, that’s the science fiction bit [laughs].

[End of Track 8]
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Track 9

Go.

Okay, so I guess that we’re winding up the 1970s end of RPE and so forth. The … by
the mid to late 1970s at Westcott I was a section head. Erm … we got the business
fairly well organised, I think I spoke last time that we got it to the point in which we
could design rocket motors rather faster than it took to write the proposal, and in fact I
was organising – automating the proposal writing which was the boring bit and
[laughs] – and making the design bit more interesting. And … I remember having a
section meeting and asking people what ought we to be doing in five or ten years time
and then sort of getting a funny look because they’d not actually thought beyond this
month sort of thing [laughs]. But it was going to be important to me because … if I
was going to do anything I was going to have to be promoted and the way that the
civil service – scientific civil service worked, from principle scientific officer to
senior principle scientific officer wasn’t simply a matter of being promoted in grade,
but you had to be promoted to a post. So when a – an SPSO post came up there was a
competition for that and … and you went and had interviews and boards and so forth
and that would determine whether you got it or not and that was – apart from there
was a special – there was a special form of – of promotion to SPSO called a special
merit, or I think it was called an Appleton thing, which was for specialists with some
particular very good speciality where they were the top of their field where they didn’t
want to move on to what would be a management job but deserved promotion to the
next level up. And I wasn’t in that category, I wasn’t going to get a special merit, I
wasn’t – I wasn’t a specialist, I was a generalist and so – and what’s more you kind of
knew where the posts were [laughs], ‘cause you knew there’s – the jobs that would be
open to you when the present incumbent of the post moved on or moved out. And
mostly you knew these people personally, you knew how close they were – were to
retirement or not, and in fact at the time it certainly looked as though – or I couldn’t
actually see one coming up, and to move up the hierarchy there’s a time thing in there,
you – if you’re going to move up you’ve got to do it in a certain point in your career if
you like, certain timeslot. So by the late 19 – about 1978, I’ve not got the dates
exactly, I was actually getting a little bit frustrated and – because it wasn’t clear that
there was going to be a post that I could move into, I couldn’t see particularly a way
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forward, and, er … and nobody was going to retire [laughs] or move out in any
timescale that would be okay for my career. And I was getting rather aware of this, in
the middle of this one of the senior people in Westcott, Waltham Abbey hierarchy,
came to me who would have – must have also been aware of the situation I was in,
and said, ‘The Australians are looking for somebody [laughs], would you like to – to
try for this one you see, in Adelaide, their defence research establishment,’ I can’t
even remember what it’s called. And, erm … and so I took the advice, said, ‘Yes, I’d
be interested,’ and eventually – and went up for some interviews in Australia House
and … was interviewed and was offered the job [laughs], and at this point Elizabeth
said, ‘I don’t want to go,’ [laughs]. She had not believed that I was going to get this
job, she’d not taken it seriously [laughs]. And … must have been ‘78 ‘cause we
didn’t have David yet but – but clearly David was a gleam in her eye if it wasn’t in
my eye, and … and while I was quite prepared to up sticks and go ‘cause I didn’t feel
tied down, and coming from the local area it was perhaps a little bit more difficult for
her to up sticks and go, but this was a major crisis [laughs] as you can imagine. Came
as – totally as a shock to me ‘cause she’d not said anything about it. And so at the last
moment, having been offered the job, I turned it down, thinking at that point that …
that I wasn’t – that that was it, you know, I’d just signed off my career effectively.

[07:15]

And … I suppose this took place over a period of time because knowing the – what’s
coming, erm … it wasn’t that long afterwards but it – but … I suppose it was two or
three months afterwards, the director of PERME as it was then, Waltham Abbey and
Westcott, called me into his office and said, ‘Are you applying for the job at – at
Waltham Abbey as superintendent of P1 branch?’ and I said, ‘No, it’s a chemist’s
job,’ and he said, ‘Are you applying for the job of [laughs] – at Waltham Abbey?’ and
I said, ‘Yes Sir,’ [laughs]. It happened just like that [laughs] that … and I did and got
the job. It was still, er … a little bit of a – I think but it was an SPSO job, it meant
commuting from Aylesbury to Waltham Abbey every day, which was in those days
about an hour and a quarter each way, erm … but it was a – a situation that didn’t
expect to go on for a long time and for the first two years at least they would pay my
commuting across there, so we didn’t bother to – to think about moving. And I, in
1980, I took over the superintendent of the Propellants 1 branch at Waltham Abbey
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which had … one, two … can’t remember whether it was four or five section heads
reporting to me. I used to know the numbers, I think that the numbers were I had
twenty-five scientists, thirty-five industrials and 105 buildings [laughs] under my
command.

That’s a lot more buildings than people?

Yes [laughs], it was – it was a – it’s explosives research – well we dealt with nitrous
cellulous based – or nitro-glycerine based propellants, so they’re all explosive things,
and there were a lot of little buildings all separated out by safety mounds, earths
mounds round them so that things – and I had a lot of buildings [laughs] under my
command. And in fact – and separated over quite a wide area in grassy slopes, it was
very pleasant actually. The … and if it was a nice sunny day [laughs] and you fancied
a breath of fresh air you could pick a building at the far end of the site and I’d go to
the charge hand and say, ‘We’re going to do a safety inspection on such and such a
building,’ [laughs] and you’d have twenty minutes walking out [laughs] in the – so
chatting to the charge hand about what was going on and so forth, so yes. And I had
the largest office I’ve ever had because they’d – they’d … Waltham Abbey was a very
old site, in fact it – kind of bits of it dated back to Elizabethan times, first Elizabethan
times, but we – they’d made our offices out of a – an old factory building, it had
Georgian windows so I don’t know how old it was and basically they had built the
offices by going round and filling in a standard office size for each of the people
working there and the bit that was leftover was mine [laughs]. And it was big,
wooden panelled office, at the end of the – of the row of offices with Georgian round
topped windows, looking out at trees and grass. The only other office past me was
my secretary’s office, that was actually the last in the row, the one immediately you
came in the door. And I think we talked about how do you keep track of what’s going
on and so forth. And I actually did quite a lot by – ‘cause there was a door into the
main corridor and there was a door into my secretary’s office and outside in the
corridor there was a fire door, outside my office, and so if I left both doors open
people would wander through my office in order to get to my secretary [laughs] and I
could hear what was going on down the corridor and so forth. So as a boss’s office it
was very effective one way or another, you – you could keep track of – of things.
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Can I just adjust the mike one second?

Go on.

[13:05]

Okay.

And we’re running.

Yes. The job was – was interesting in that – that I’ve indicated. I actually was
bossing a gang of chemists and I’m not a chemist, and I really am not a chemist, I
gave up chemistry – well no, we did intermediate level chemistry in the first year at
university but that was it. So I was actually managing a group of chemists as an
engineer and I know that one of the reasons I got the job was because they were
basically supplying engineers with things and you – you needed an interface between
them and the rest of the world if you like. But … you kind of have to learn
management technique at this stage, because I guess everybody does it one way or
another, but it was the point at which I really recognised that chemists, given a
problem, will turn it into chemistry [laughs], whatever the problem is they will turn it
into chemistry. I guess that everybody does it into their speciality but it was quite
obvious here. So I had to do a lot of listening and explain that to me in one words and
one syllable but you could actually manage the thing by playing dumb and letting
them do the hard work and so forth. So from that point of view it was – it was a very
interesting exercise. I’d – I’d shifted the – what I was doing quite considerably, I
wasn’t – I never felt there that I was too overburdened, I wasn’t … and it was
something I could manage quite readily, and in fact I even managed to do a little bit of
research that I brought from Westcott with me along with the rest of it. How are we
doing for time? Erm, but it was – it was challenging in the sense that – that you’d
been given a – an entirely different sort of challenge to deal with and I was reasonably
pleased that I actually managed to cope with the situation quite well ‘cause it wasn’t
something I’d planned for particularly. Erm … the – and the guys who were working
for me were fairly experienced so things like setting up the research programme and
so forth, they already had experience and could tell me what to do in – in some
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respects and in fact my first year there we did quite well because they were quite
familiar with the business of bidding for work, ‘cause it was all research work and we
actually – ‘cause normally what happens is you – is you bid considerably more than
you actually expect to do, they chop it in [laughs] – and take two thirds of it away and
hopefully you’re left with the right amount, in fact we did so well that we had rather
more than we expected to the first year.

Who are you bidding to for this research work?

Basically the MoD headquarters, you wanted to talk earlier about how the scientific
civil service worked in this. The … the group, certainly the group that I was working
for, I think everybody at Waltham Abbey but my division, did research – it was on
gun and rocket propellants.

[17:30]

We supported the Royal Ordnance factories who were a government organisation that
– that produced munitions, if you like, in various places around the country. Our
particular factory that – that did most of the things that we were interested in was up
at Bishopton near Glasgow and so one of the things I had to do occasionally was to go
and visit there and talk to people. But it also came out the work that we did
essentially was controlled by the people in Whitehall who would be looking for
particular interests from the military and so forth, have particular requirements that –
that they may or may not have thought themselves but which your case gave and they
distributed funding for this. Generally – and to that extent Waltham Abbey was much
more in many ways a pure research establishment than Westcott which – where
number of the things that we did at Westcott, certainly during the period I was in
solids, were becoming products for commercial customers, even if they were British
Aerospace. Here we were doing research within the total MoD thing so that’s – so …
I think once a year I had to stand up in front of senior military people and put the case
of what we were doing and – and there was a lot of to-ing and fro-ing deciding this
between what you could do [laughs], what your capabilities were and what – what
was required to be done. Erm … so …
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[20:00]

But at the same time this is a period in which the – I think we – when we started, the
… MoD research establishments were changing. The, erm … research establishments
had been – basically I guess came out of – out of the post-war period – or the wartime
period with – with places like TRE and the Royal Aircraft Establishment at
Farnborough, where people had achieved a lot through applying science, if you like.
And had been a resource that – that provided the basis for this scientific world that we
live – in particular with aircraft and – and military things. And in the – I guess
[coughs] the 1950s these were government research establishments, they were – and it
wasn’t actually just military because there were other research establishments around
that did things for other industries, but the big ones were … variously under the
Ministry of Aviation, Ministry of Defence and so forth. And they spawned subsidiary
establishments so Westcott had basically originated as of offshoot of RAE
Farnborough. Waltham Abbey had always been there, as I said it actually was the
royal gunpowder factory back in Elizabethan times, but it – it was a research
establishment somewhere – I’ve forgotten exactly when Waltham Abbey and
Westcott who always were – once Westcott was heavily into rocket propulsion was
clearly strongly related, so we’d always been fairly close to one another and
eventually they came und – well the – Westcott had one particular director who was
director for a long long time, erm … mainly because they wouldn’t [laughs] put him
anywhere else. He was a bit of a thorn in the side of the people in Whitehall, a big
dogmatic about things and they simply left him where he was until he retired and
when he retired they then reorganised the place [laughs].

Who is this?

Pat Dunning … when Dr Dunning retired, all sorts of things changed when he retired
one of – he was a bit of a pennant about some things, and one of the things that was a
particular thing of his was the word propellant. And he got – I don’t know whether
it’s still in the Oxford English Dictionary, but he looked it up in the Oxford English
Dictionary and it was spelt with a E at the end, propellent, the rest of the world spelt it
with an A, propellant, but he insisted that every document that – that came out of
Westcott had it spelt with an E. And you could get into serious trouble [laughs] if you
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– if you misspelled that word. The day after he retired the typing pools switched the
spelling, you didn’t have to [laughs] – you know, you could write it how you liked, it
would come out with an A [laughs], the day after, it was sort of waiting for him to go.

That’s incredible that one person, you know, even at the top of an establishment can
have that sort of say over what happens in the rest of it.

It was a … he – he used – I’m going back now, he – if you did an official report he
would insist on going through it and most what he was doing was changing your
grammar. Occasionally he would change the grammar so that it changed the sentence
and I certainly learnt because … he would do it in pencil on your manuscript and
when he’d finished you would take it up to the librarian who was acting as editor and
she would get it retyped and done. And I never tried to argue with Pat Dunning about
his corrections, but occasionally his corrections disappeared on the way up the
corridor [both laugh] to the editor’s office. Erm … that’s gone off – but when Pat
Dunning retired the two establishments were merged and came under a common
director. And – and in fact the director got moved on a more use – more familiar civil
service rotation, so … Pat Dunning was replaced by Dr Panton but by the time I was
superintendent at Waltham Abbey – or by the time I was told to get the job at
Waltham Abbey he’d gone and it was Bill Newman who was the director. Erm …

[26:00]

But the – but this business that there were researchers – that there were government
funded government led research establishments was kind of starting to come to pieces.
The – I’ve talked in one of the earlier things about this mythical establishment the
training people had at Houghton Hawley which was always under threat of closure
and everybody – everybody identified it as their establishment. But that sort of thing
was going on. It was … and eventually most of the … the things would disappear,
even RAE Farnborough which had been the jewel in the crown of – of this to some
extent, would disappear into being QinetiQ eventually. And this was starting to
happen in the early 1980s. And it’s one of these very strange things that happens that
has got no good reason, but being in charge of the division, one of the jobs that you
got regularly as they worried about reorganisation was doing what ifs; what if we
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moved you all to Westcott, what if we split it this way, and we got very adept at – at
cut and paste [laughs] changing the what ifs [laughs]. And … somewhere in 1982,
early 1982, probably very early 1982, er … it wasn’t one of those that crossed my
desk but it was the answer to a parliamentary question about the future of – of the
research establishments, the Royal Ordnance factories, and I looked at this, and you
see lots of these, but I looked at this one and said, ‘This is going to happen,’ I don’t
know why but I kind of recognised that … the – that it was likely that the – certainly
at least my part of Waltham Abbey would close, probably the whole establishment
would close. And one of the things about the scientific civil service promotion to
SPSO post which were designated post is that if you lost that designated post you
were then liable to be retransferred to any other designated post of the grade, you
couldn’t just sort of float free. And in fact I thought and that probably means the next
… the next hole is going to be Bishopton near Glasgow and if she won’t go to
Australia she won’t go to Glasgow either [laughs] and from that point I was actually
looking for a job.

[29:30]

And, erm … the … and a month or two later the BIS had a … a trip round the British
Aerospace at Stevenage looking at the satellites and so forth and it was led by a … an
old friend of mine who I’d worked with before called Charles Martin, who I’d worked
when we were doing liquid hydrogen work for ELDO, and I went on this tour and in
the course of the tour I took Charles on one side and said, ‘Have you got any good
jobs going?’ basically. And he said, ‘Come up to my office afterwards,’ [laughs].
And, erm … I gather from Charles later that it wasn’t as simple as that because he had
to fight to get me at – at Stevenage but essentially after a … a bit of a do I was offered
at job at Stevenage which is how I came to move to – to Stevenage. Er … it’s not –
that’s not – I mean logically that’s the way the story should end … in fact I’d – I
would actually end the story slightly later ‘cause – with my first day at Stevenage
‘cause I’d really shifted cultures quite dramatically, but I walked into Stevenage on
my first day, before they gave me an office, I’d been given a pile of paper about three
inches thick and said, ‘You need to read this because you’re in Toulouse tomorrow,’
and that was a change [laughs]. And as it happened what I was going to be doing in
Toulouse related very much – as we’ll discover, to things I’ve been doing within the
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BIS, but not things I’d been doing within the MoD. So that made a change, but there
was something else going on at the same time, so we have to backtrack at this point
[laughs] because …

[32:20]

And I always have difficulty, Alan knows the dates and he’s never given me the dates
[laughs] but let’s see what this says, but [looking through papers] … where has it
gone [pause] oh it’s too late … too late. The BIS in the … yes, it’s – I can’t make the
dates fit together and one of these days I’m going to – I’m going to nail Alan to the
wall and actually [laughs] get the dates out of him, ‘cause this says in April ‘81 and I
don’t believe that it’s as early as that. So there may be another meeting which I’ve
not identified. The BIS was – the BIS had actually started little technical groups and
they had a working group on space technology developments and space transportation
was one of the things they were interested in and how they worked in this case was
not to have a project like Daedalus but to set up symposia and get people to bring in
things. And they held a meeting on space transportation systems of the 1990s and
beyond. And Alan and I both independently went along to this, met one another and
sat at the back together, kibitzing about it. And … and one of the papers that was
given there was the – by the French, by CNES who were talking about what would
eventually become Ariane 5. And it wasn’t simply Ariane 5 at those days, it was
Ariane 5 plus a little mini space shuttle that flew on top of it and would take human
beings into orbit and bring them back called Hermes. Erm, and their ultimate
ambition was to replace the Ariane 4 launch vehicle which they – they’d been
operating quite successful by that time with a much bigger vehicle which would not
only launch much heavier satellites but it would also have a human transportation
capability as well and they showed pictures of the various concepts they had. And …
the preferred concept was a core liquid stage, core liquid hydrogen and liquid oxygen
stage with two big solids on either side and a little winged vehicle sitting on the top of
it. And Alan and I looked at one another and said, ‘We’ve seen this before, this is the
Titan 4 Dyna-Soar that the Americans were doing in the 1950s that never – never
came to fruition and we’re proposing to go into the 21st century by reinventing the
1950s you see. And [laughs] – and said – we said to one another, ‘There ought to be a
better way of doing it than that ‘cause this is not really what the direction we ought to
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be going in.’ Ultimately looking at what happened to the French, Ariane 5 survived
but the Hermes got into serious trouble, its budget went up, its capability went down,
we kind of knew that was going to happen but we could predict that a little bit in
advance, but the French persisted with it and eventually it – it was abandoned.

[36:30]

But in the meantime Alan and I went our different ways … and, erm … and thought
about kind of slightly different things. I was at Waltham Abbey and as I said I didn’t
find the job at Waltham Abbey too demanding, I could do the job, it was interesting
but – but it wasn’t driving me into the ground, and furthermore I had an hour and a
half each way, or an hour and a quarter each way [laughs], and I kind of started
worrying about – ‘cause the sort of ultimate ambition of – of the space cadets launch
vehicles was that you could build what we called a single stage to orbit reusable
vehicle, that you could get a vehicle which didn’t drop things into the Atlantic or
wherever you were dropping them into, that would fly all the way up to – to orbit, get
rid of its cargo and then return to earth and be used again and again. And I – my
question that I was asking myself was just how much assistance would you need to
make that possible because it’s – it’s kind of the bare edges of possibility and you
wouldn’t need an awful lot and I was kind of thinking about could you use jet engines
or something to give you that extra bit of assistance to make it possible. Alan used to
have a phrase that the world was about ten per cent too big [laughs] and it – if you – if
you could get that ten per cent advantage you could make it work. And I’d done – I
did various sums and things which were a bit naïve at the time but I did various sums
and thought. Alan meanwhile had gone away in a different direction but was also
thinking about the same problem. He started by thinking about rather exotic
propellants that might be used, but he also started to think about engine cycles that
you might use as well, that being more his line of territory. And in the late spring of
‘82 he, erm … gave me a ring at Waltham Abbey, mainly because he’d been thinking
about exotic propellants and he wanted to know my opinion about exotic propellants.
And … I knew that what we he was proposing wasn’t a very good idea, let’s put it
that way [laughs]. It … while it looked attractive it – anybody who’d done work on it
had – had probably got cuts and bruises as a minimum from the results of it. But we
talked on the phone and we talked about the other thing, about just how little you need
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to do a – or whether you could do – and we clearly were thinking along parallel lines.
And … I think probably by that time I knew that I was going to Wal – to Stevenage
but nobody else did. Because it took about four months, you know, Charles had – had
said, ‘We’ll give you a job,’ but getting the paperwork through, in fact I had a little bit
of a problem because I kind of knew the … that when I would be moving, but because
I’d not had a firm offer I couldn’t actually say anything about it. And one of the
things that … I was doing as part of my job within the civil service was being a
representative on a thing called the Tetrapartite Collaboration Committee which was a
– TTCP … which was a joint information exchange between us, the Canadians, the
Australians and the Americans. Or as I used to say, between the British, the
Canadians, the Australians, the American Air Force, the American Navy [laughs] and
occasionally the American Army. And … the next meeting was going – I forget
where the next meeting was, Australia I think and … was going to happen probably in
September of – of 1982 in Australia, and … I’d realised that if I wasn’t actually not in
the civil service by that time I wasn’t going to be around for very much longer,
nobody else knew, and I actually had to go to Barry Newman as the – as the director
and say, ‘I’ve got something to tell you,’ [laughs], ‘which is that I’m going to have to
– I’m going to be resigning and going to work for British Aerospace, and the reason
I’ve been holding it secret is that they’ve not actually signed the thing but I think you
better find somebody else to go to the meeting.’ So … I think the dates – so Alan and
I had a phone conversation, realised we were on similar lines and we organised a
meeting in his office down at Culham down days before I went to Stevenage to
discuss things and John Scott-Scott came to the meeting as well, and I think David
Andrews. And it – we looked as though we had something that – that was worth
studying further. That’s actually the origins of HOTOL and I went away from that
meeting saying, ‘I’m going to see whether somebody at British Aerospace would be
interested,’ John Scott-Scott went away to see whether Rolls Royce would be
interested and … and two days later I moved to – to Stevenage and three days later I
was in Toulouse [laughs]. Not – not working on HOTOL and it took – actually took a
– a little while for the HOTOL thing to take off because it actually demanded another
person in the loop. How are we doing for time?

Got about five minutes.
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Right, okay, well we’ll finish this story and finish it. But Alan had been to – I think
not a formal – he’d been to a meeting of the technical committee of the BIS in
London, and he had talked to one of the people at the technical committee called Peter
Conchie who had been at Stevenage and had moved – moved with British Aerospace
down to Hatfield as a – I think he was director at that point, erm … but working on
missiles. But Peter kind of got a – a whisper of what we’d – we’d been thinking about
and I think it was probably very early on in 1983 – what actually happened was that I
got an invitation to a conference that was about missiles, basically as a leftover from
the work I’d been doing within MoD, it was no longer anything that I was interested
in. But I thought somebody might be interested and I rang Peter Conchie who I knew
at Hatfield saying, ‘Would … one of your guys want to go this, I’ll send you the
paperwork if you’re interested,’ and he said, ‘Yeah, I expect so, but anyway I shall be
seeing you in a fortnight’s time ‘cause I’m coming to be director of future projects,’
or no whatever it was, ‘at Stevenage.’ And so … I’d been trying to get people at …
Stevenage interested in the idea of looking at – at what would be become HOTOL but
we had a lot of other things to do, which will probably be the subject of our next
thing. But Peter came in wanting to know about this – and would – would take it out
to see whether we could get people to support it and the project eventually took off
under those circumstances. So that’s – that’s how that came about [laughs].

That’s a couple of minutes till the end of the tape actually.

Yeah [laughs].

Seems a pretty good place to stop for the day before we get kicked out by the yoga
people so –

Yes [both laugh].

Thanks Bob.

[End of Track 9]
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Track 10

Okay, right yeah.
Interview with Bob Parkinson, November 8th 2010. Bob, when we spoke last we had
reached the point in your career where you’d stopped being a scientific civil servant
or government scientist and moving into BAE, I was wondering if I could ask you
some questions about how your experience as a government scientist contrasted with
what you knew later as one in the commercial sector. What were the good and the
bad things about being a government scientist do you think?

Not sure what the answer to that is, the [laughs] … there were – there were
differences. To a certain – I think one of the things that got me – it’s the other way
around, it’s – it’s when I got out into working for industry the thing that – that got me
early was that it was much more complex … system than the government thing. In
many ways government seemed, at that time at least, to be a lot better organised and
to know what it was doing more than – than industry did. The … the sort of
organisational chart you got for – for industry was a lot less easy to see where you
stood than the – than in the scientific civil service. The … the financial reporting
system was cleaner in the civil service than it was in industry, there was a certain
amount of – and to some extent I guess I was running into problems because we were
thinking about innovation and so forth and their accounting system was basically
designed to do what somebody told them to do [laughs] and fairly micromanaged
doing that, and that may have been a product of – of the people who were running it
rather than the industry as a whole. But it meant for example that we ran into odd
problems when I wanted to make a proposal that we should do something to
somebody, and there wasn’t a cost code to do with thinking things up to do things
[laughs] I remember. And … what was the other thing that there was something else
that occurred to me there. Oh yes, the promotions system or the … in the civil service
the – the grading system and the promotion system was very clear, very formally
organised and went on and in – in industry it was totally hit [laughs] – certainly this
was at the time that I joined, there was no way you could tell where you – where
you’re relatively fitted within the organisation or anything and things like pay got
done very much on an individual basis, depending on what you were and who you
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were and what you could fight for and so forth as an individual. So one of the things
that struck me was it was less well organised in many ways than – than the
environment I’d come from.

Did you get treated any differently as a formal scientific civil servant compared to
someone who’s been in industry the whole way through do you think?

Well it was only a long time afterwards I discovered that – that certainly one of the
senior management kind of treated me somewhat more suspiciously because [laughs]
didn’t know quite where I came from in this …

How suspiciously [laughs]?

Hmm … didn’t – in terms of not quite knowing how I fitted into the organisation and
so forth.

[04:55]

The other thing I was going to ask you about the government scientist part of this as
well was when you were talking last time about tetrapartite committees.

Yes.

Did you actually go along to any of them?

Oh yes yes, I was quite involved with that for a number of years and … that was a
government to government collaboration programme. And yes I … probably four or
five years I was directly involved in the – in the rocketry end as it were of that, of that
activity.

What sort of thing actually happens at one of these committee meetings?

Oh well … basically it used to have a – an annual get-together which kind of
circulated around different places and at which we had representatives from the UK,
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Canada, Australia, United States Air Force, the United States Navy and occasionally
United States Army and I deliberately put it in those ways because that was more or
less on equal terms and some of the time you certainly got the impression that United
States Air Force was telling the United States Navy things they didn’t know [laughs].
And they had very different cultures. The United States Air Force was a – very much
management oriented and their people would come across and tell us the programmes
they were managing but – but they weren’t particularly into the technical issues,
whereas the United States Navy came from a culture where they had to do things
themselves and as a consequence were much – in that respect they were much more
like ourselves that they … they’d actually – it wasn’t they were talking about their
programmes, they’d actually done it. They’d been there, they’d – they knew the
practicalities of it and would talk about the technical issues and not very much about
the management issues, so those two were very different. I can’t remember anything
special about the Canadians. The – and the Australians used to field one guy [laughs]
who did everything and I only discovered when I was offered the job in Australia how
that – why the thing worked that way and apparently it was that it limited – the way
they limited foreign travel was they didn’t have a foreign travel budget in terms of
money, they had it in terms of how many visits a year you were allowed and therefore
when one guy escaped as it were from Australia he did everything until [laughs] –
until he couldn’t stand it any longer and had to go home. So yes, he would … he
would field stuff on all sorts of different subjects because he was the one guy who’d –
who’d got a travel permit as it were, which was interesting. And we had meetings –
certainly we had meetings in the US and Canada and in the UK and it was a year I left
that it would have been in Australia, so I never did see the Australian organisation
first hand but I saw the other places first hand. And in the years – in the late – where
are we, yes in the late 1970s then …

[09:00]

In besides the sort of annual meeting I would … a number of times went to the … the
AIAA annual propulsion conference which will be somewhere in the States and our
guy in the embassy in Washington would then organise around this – this
collaboration programme visits to various places that I ought to see in the US at the
time, so I used to spent most of a fortnight across in the – in the States each year.
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What do you actually get out of visiting places like – well what sort of places were you
visiting [laughs]?

Well, er, we were supposed to be developing our technology and it was kind of a
technology exchange if you like. Would probably be a lot more difficult these days
thinking about it but I’m trying to think of any actual examples that we – sometimes
we’d have programmes which actually involved us working with the – with an
American organisation as it were. I visited various of the research organisations at the
NASA sites while I was there … the first time I did one of these tours was a long time
before I was actually involved directly with the TPTC, it was when we were working
on electric propulsion and I remember that we spent some time at what was then
NASA Lewis which – with the guys who were working on – on the thing comparing
things that we’d done and looking at techniques that they had developed over the
years, and that kind of led to it wasn’t my programme, it was Farnborough’s
programme on electric propulsion and the ion motors that are now part of the
European programme.

You – when you were talking about the TC – I can’t remember what the exact
acronym was now, TC –

Tetrapartite Collaboration, it’s Tet … Technology Collaboration Programme yes
[both laugh].

What sort of projects were the discussions connected to, were they sort of stuff that
was in service already or possibilities?

No, it was – it was often things which were in development, the … and in fact I think
almost entirely it was probably things which were what you might call technological
research rather than – than practical programme. Practical programmes, collaborative
programmes, weapons programmes or whatever would be specific, er … I was going
to say contractual, but there’d be a – a written agreement about that and there would
be a project manager and the project manager would organise visits and so forth, and
once or twice I did things. I – on Skynet 2 the … I was responsible for the propulsion
© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 200
C1379/05 Track 10

onboard Skynet 2, the apogee motor, and that was being done at Thiokol and I went
with a project manager out to Thiokol to sign off the final motor and so forth. So
those were – those were mostly separate from this but there were a number of – of
mutual interest technology programmes which we were very strongly involved in that
came out through this programme and mostly our annual meetings were sort of
searching for these areas of common interest I think, I’m not sure I should give
particular examples of – of some of the things that were there but we did have
common – common interest programmes that – that came out through that.

Right. When you were talking about the difference between the US Navy and US Air
Force, something else actually occurred to me as well was, you know, what sort of
information are you exchanging, is it mainly technical or managerial or a mix?

Well basically at these things, as I say we would – we would … basically outline the
various programmes we were all involved in, various research programmes, what they
were about, but it was – it was this business that the air force – in the air force it
would – it would have a lot of management stuff in it, we’ve got these programmes
for these places with these companies that are worth so much and this is our schedule
and so forth. Whereas the navy was much more on the technology side, we’ve got
this programme and we’ve found this and this bit doesn’t work and [laughs] we’re
going to try so and so next year, this was the sort of thing that – that they would give
us.

Does secrecy ever get in the way of those sorts of collaborations with …?

They – programmes were – one of the reasons I don’t want – particularly want to give
particular examples is that they were all … classified programmes if you like, or many
of them were classified programmes, er, and there were classifications that applied to
… to who got – got to see about them. As I say the TPCP was actually a programme
of who do we really trust [laughs]?

Does seem an interesting little group of nations as well, it’s [both laugh] –

Well you could see where it’s there and [laughs] –
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[15:30]

There’s a wonder why New Zealand isn’t there as well [laughs].

Yes, I mean … when I was at Waltham Abbey there were other attempts at
collaboration with European partners, with the French and the Germans in particular.
And I did do … I did do a – a … at least one visit out to France and another one to
factories in Germany, again looking at – at collaboration issues, yes.

How does it compare to the tetrapartite stuff?

Er … in the case of the French had difficulty in getting UK – various UK people to
trust that they could do collaboration with the French, this was – this was 1980 sort of
time. I think it was easier with – with the Germans though I’m not quite sure what
actually came out of that. Er … we were – to some extent, yes, I suppose this was
interest, in the – in the munitions field which is what that was about, we didn’t … we
didn’t have experience in collaborating I think at that stage, this was 1980 with – with
European partners, we did have experience in collaborating with the Anglo-Saxon
partners as it were. And I guess one of the interesting things that – that comes about
is when I went to work at BAE the – and the immediately as I said last time,
immediately got shunted off to Toulouse, in the space field we were experienced in
collaborating with one another and the … in fact the group that I met at Toulouse on
my second day at British Aerospace [laughs], possibly the third I can’t remember,
who were a disparate group of companies, at that point that we weren’t all one unified
company across Europe and we were from different things. But interestingly the guys
that I met on that day were part of the group that – that I worked with pretty well
through my career at British Aerospace, for the next 20 years there was – those guys
were always around and when a new project came out, quite often it was – it was easy
to get on the phone and ring up so and so in Bremen or Torino or wherever and say,
‘Are we going to work together on this, what’s your company going to think about it,
how much?’ and so forth. So that was kind of different, er … and eventually of
course a lot of these companies became part of EADS or whatever over the next 20
years. But we’d been working together almost as though we were one company, and
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that was because of ESA and geographical distribution that – that kind of with new
programmes you knew that you were going to be collaborating with France and
Germany and Sweden and whatever, almost how much the programmes – different
programmes would be, and there wasn’t competition. So if I were talking to a guy in
Munich for instance, I wouldn’t – I would know that we were talking about dividing
up the work, not how much of the work that I could do, was he going to take away
from me because it was financially advantageous to him or whatever. And in fact at
that stage the competition was more with the guys down the road than the guys across
the water. Our – our biggest competitor at Stevenage was Marconi’s at Portsmouth
because they could take money away from us, whereas the guys in Bremen or
wherever wouldn’t take money away from us, that was going to be established by the
politics [laughs].

[20:45]

[Break in recording]. Right, is that better.

I think so.

Okay.

I suppose this really brings us round to your start at BAE doesn’t it, it’s –

Yes.

What was the first job at Toulouse actually connected with?

The space station actually, though it probably wasn’t called the space station at that
exact point. The … and really this was why Charles Martin had – had seen me as a
good guy to recruit in the first place. The … Europe had had involvement in the
space shuttle programme in the form of Spacelab, it was when the European Space
Agency was set up, it basically had three big programmes, it had Ariane which was
led by the French, it had Spacelab which was a flying laboratory to … to fit inside the
space shuttle and give it sort of miniature space station capability, and the
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communications satellite programme which was led by the British, the Spacelab was
basically led by the Germans. But everybody had got a little bit of everything.
Comsats were our big interest but we had the dual launch structure SPELDA that
were on Ariane and we’d done what were called the pallets on Spacelab. And so the –
there had been an industrial organisation set up that – that kind of … organised the
Spacelab consortium. And ,er … in 1982 the first stirrings of a space station
programme were happening and there was a question about what Europe might do and
in the first instance at least they – the question was to what extent could we use
Spacelab as our contribution to the space station programme? So that was basically
the – the … the way that it was stated at the – on my first trip out there [laughs] as it
were. Er … and that developed over the years a series of little ESA studies. Er … yes
I guess the … the first bits weren’t – weren’t very interesting and the Germans were
mainly running the show and interested in human spaceflight, that was what Spacelab
was really about was – was getting the Germans involved in human spaceflight. They
had astronauts on the Spacelab flights and so forth and they actually as I remember it
had one flight of Spacelab that was – that was entirely German doing ex – or entirely
German experiments, let’s put it that way. Erm … this is when I – and my dates are –
are slightly ambiguous, but after we’d been doing this for I guess about a year or so
we’d – we’d done whatever first study we’d done and the … ESA then said, ‘We
don’t just want you to look at what you can do with old Spacelab components, we
want you to start looking at new things that the Europeans might do as part of an
international space station programme,’ and the space station had all sorts of bits and
pieces associated with it and the same little group basically took on various bits of this
and actually looked at what you – how you build a space station and whatever and the
Germans had a – a national study called Columbus which was at the time kind of
looking at a – a European only space station in a way but – but it was interesting
because it was developing things. The critical thing from our point of view and the
British point of view at this point was that the concept of the space station which had
been put out about by the Americans in particular, by NASA, had associated with it
not simply something that astronauts could live in in orbit, but had the idea that there
would be unmanned space platforms which would – which would fly independently
of the space station and perhaps come back to the space station. They would be like
the space station, they would be modular which meant that you could exchange bits
and pieces and do various things with it. And in fact there was one version of this
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which wasn’t – which was part of the total programme but was never physically
associated with the space station which was a platform which is in polar orbit ‘cause
the space station would be in a near – a low – a low inclination orbit, sort of closer to
the equator, whereas the polar platform would – would go over the poles and survey
the whole earth from time to time. But in fact in those days the idea was that it would
be tended by shuttle flights and so forth.

[27:30]

Anyway, the point behind this story is that ESA had asked the Germans, MBB as they
were in those days, to set up a study programme that would look at all the various bits
and pieces, the Germans were very interested in the human side of it and didn’t really
want to look at unmanned space platforms and the guy at – in Bremen trying to
organise this rang me up one day and said, ‘You’re only going to be a – you in Britain
are only going to be a small part of this,’ ‘cause we were only a small part of the
space programme, ‘Would you look at the – at the unmanned space platform aspect of
this job?’ you see. So I said, ‘Yes,’ and … and went away, and by this time I’d kind
of got a – an idea about how these things might develop. I could see – being British
was very aware of costs of these [laughs] – these things and that cost was an aspect in
the whole thing and I started to look at the utilisation – well worry about utilisation of
the different components and what it is and how we might – and thinking about how
we might ultimately sell them into the – into UK budget and came to the conclusion
that the polar platform which was basically aimed at earth observation was – was the
only one of the things that really had a chance of – of being successful [laughs]. So
I’d just been given as a present [laughs], reluctantly, the task of looking at the one
thing that – that when I looked at it looked like a good – a good idea, and yes indeed
seventeen years later became ENVIASAT. So it – it was a very successful [laughs] as
it were thing that I’d reluctantly taken onboard. But having taken it onboard and
looked at the thing and talked with my management, in particular Peter Conchie who
was by that time head of – or director of business development and so forth we did a
lot of – of very quick viewgraph engineering that made it look as though I had a
significant team working on this when it was actually me doing part time work
[laughs], convinced everybody that we knew what we were doing, not sure that we
did, the pictures are very different from eventual ENVIASAT. And made it a major
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part of the – of the British interest in – at that time the space station programme.
Eventually … getting a – the – or signing the minister into – into supporting the
programme and incidentally keeping the site at Bristol going for some decade or more
as they built this monstrosity that I’d originally invented, and as it changed its
configuration and so forth.

[31:10]

Why was it the only – why this one project as opposed to the other possibilities?

Right, the – I knew that the UK wasn’t really interested in human spaceflight and was
going to ask us the question all the way, what practical value is any of this? And you
needed – and … I don’t know whether I’ve already told you about Martin’s law,
Charles Martin who recruited me to Stevenage had this rule about space is politics,
economics and engineering is that order [laughs], so you need to get your politics
right, this was – this was one where we did get the politics right. And … the – so you
had to get political support within the UK, you weren’t going to get it on the human
spaceflight aspect, you weren’t going to get it on prestige or any of these things, you
were going to get it because it had some practical application and a … an earth – a
major earth observation platform had a very definite identifiable practical application
and what’s more we could talk to the science people on the Met Office and at the
National Environmental whatever, and they would support this as – as – as something
that they would be in favour of. And … so it – it ticked all the boxes, it – in that
sense.

What was the application in mind?

Well it’s – it’s all the earth observation things, it’s – it’s meteorology, it’s land use,
it’s resources identification, it’s … at this point the thing is not particularly specialised
but the reason that the UK had – had led on the communication satellite issue was that
there clearly a commercial market on the earth’s observation, again there was clearly
a commercial market, anybody who was interested in land use or whatever, or the
weather or it’s the sea or whatever, potentially was interested in this – in this thing.
And remember that the original concept with the space platform was that it would be
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modular, it – it would be something which would be visited by the space shuttle or a
bit later on by European manned vehicle and we’d change instruments and so forth,
like Hubble is – sort of Hubble upside-down in a way. This didn’t actually happen, er
… but it – but the idea was that you’d be able to do different things with it.

[34:30]

And yes it was an interest – it was interesting in … to see how the politics developed
on – on this because … Geoffrey Pattie who was the minister at the time ultimately
called a big meeting at the Aeronautical Society I think it was to des – to have – and
I’d never before understood what a public debate was [laughs], but to have a – a
public debate on European – or on UK’s participation in a European programme
associated with a space station. And the – and all sorts of people were invited along
to this from the science community, from the industry, from government and so forth,
so we filled a big lecture theatre and various people stood up and I kind of remember
there was one guy from – from Logica who did a very careful analysis of the whole ifs
and buts and whatever and so forth, which was – which largely went down like a lead
balloon ‘cause nobody [inaud] it. And I also – and I had the job of presenting the
concept that we should be in the space platform, which was essentially a picture, it
was a – an artist’s impression of what it would look like with – with very little in it
and it was clear that the whole thing was to some extent engineered. But the picture
sold everything, but it was also clear that there was a certain amount of – of political
engineering going on here that – that anybody who was in favour of – of going down
the way we were thinking of got more floor space than somebody who thought that it
might not be such a good idea [both laugh].

Political engineering by who do you think [laughs]?

So it was political engineering and it was very much political engineering and that …
basically went through the whole thing. Erm … the … having got that decision that
the UK would support this and would be the major participant in – in the polar
platform, the studies that had been done on the space station, plus the German studies
on what might be involved in this, essentially divided the major European players up
into the bits and pieces, that the Germans were going to work on the pressurised
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human spaceflight end of it … the … the French were interested in the computer
systems and so forth and they wanted the software and electronics, they didn’t have a
particular – things – there was another bit on propulsion and so forth, the Italians
wanted part of the – of the pressurised module because they’d been building structures
for Spacelab and so forth. And we wanted the polar platform, and that was kind of
sewn up.

[38:30]

And then the … ESA had to, according to its rules, put out a competitive tender for
this [laughs] and so they put out a competitive tender in which they got one bid on
each bit, see what happened? [ph] [laughs]. It was an interest – this was interesting
again, remember that this is, what, ‘85 and I’m still not very experienced in the ways
of the space businesses and I was in charge of doing the bid for the polar platform,
and I kind of made the assumption in response to the ESA bid that the people who
would be reading this in ESA, erm … would be aware of everything that we’d done
up to that point, been put in our contracts and so forth. Wrong [laughs]. We … we
put in our bid and marked it and Dornier put in their bid and MBB put in their bid and
everybody put in their things. Erm … and we weren’t the worst out of this lot,
Dornier were the worst actually,but it came back with a twenty-five per cent score.
Andit was – it was essentially the mismatch between people who’d not seen this
happen, they’d not been part of the programme, they were given a – a … invitation to
tender that ESA had put out, they were given our response and they’d put the two
together and they couldn’t make – and they didn’t understand why various things
were and as a consequence they had a significant mismatch. On the other hand they
couldn’t do anything about it because [laughs] – because it was sewn up politically
and so we actually had quite an interesting and long series of sessions with ESA to
clarify the issue and to put the whole thing back into what they wanted and what we
wanted, Dornier got eight per cent and they still won their bit as well [laughs]. ‘Cause
– ‘cause the politics had been sewn up and … and so it all fell out that – that particular
way. And it was ESA trying to run the system according to the way the thing said you
should be running the system [laughs] in – in total ignorance of what was actually
going on, but it was an interesting exercise and taught me a lot about ESA in the
process. There were also some different sorts of political problems between ESA and
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British Aerospace on certain issues, the ways that we did things … we thought we
knew how to do things and they thought we were being arrogant about it and we were
probably both right.

What sort of things?

Oh it was – it was – it was the quality assurance environment they were particularly,
er … on about, I remember. That the … they’d – I guess that the reason – it wasn’t
something I knew anything about particularly and so therefore – and although I was
the bid manager it was an area that I’d – that I wasn’t familiar with. And in particular
I wasn’t familiar with the fact that we had a dispute with ESA over the subject and I
remember that eventually got to be friends with a guy from ESA ‘cause at the time it
was [laughs] – it was a bit difficult, let’s put it that way, er, because he would accuse
us of all sorts of things and I would – and my technique learnt from Waltham Abbey
when I knew that I didn’t know anything about things was to get people to explain
what they were on about and listen carefully and work it out you see, and he wouldn’t
– he wouldn’t play this game [both laugh]. And he wouldn’t – he would tell us that
we didn’t know what we were doing but he wouldn’t explain what it was that we
should be doing or anything you see. So we had a certain amount of – of difficulties
with this, but it was all part of my education. This was the first big thing that I’d done
with ESA and learning how they worked was – was part of the – of the business.

[44:00]

How do you actually work with ESA, sort of constant contact, not much contact or …?

Oh right. No … the formal process, erm … the general process was that ESA would
write a request for a proposal which would have a description of how it was expected
to report, what it was expected to do and details. And industry would put in a bid
which would describe how they were going to do it and how they were going to
manage it, and generally ESA contracts – certainly not with the case of the platform,
not with the case of the big jobs but certainly with a lot of the study jobs they would
tell you how much money they’d got for that particular job as well. So the question
about bidding for, you know, the lowest bidder didn’t come into it, it was the best
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thing which is why the thing got scored as to how well you were meeting their
requirements. And then – so – and then they would score these and they would
negotiate with the highest score, there was a – the national governments have a – a
board that approves things so – so the various national representatives get onto this
and quite often it was important to – to keep your national representative informed
about what you were trying to do and how it was going. And then when the job starts
then you have a – a programme of work, you have a reporting process, there is a
programme manager and probably somebody from the – there’d be somebody taking
an interest in your finance and schedules as well but there’ll be a programme manager
in ESA and he – and you will do regular presentations, depending on how long the
thing is, of your progress to that person, they would have meetings either at the
industrial sites or at ESTec or sometimes in ESA headquarters in Paris. And with
fairly – with fairly small study work I used to reckon that we actually spent more
money doing the … reporting side of it than we would actually doing the work. That
wasn’t uncommon because by the time that you – ‘cause you – you might have four or
five companies involved so at any meeting you would have representatives from four
or five companies, plus the ESA management, plus specialist from ESA who would
come to listen to what you – you had, who would have to travel across Europe most of
them for a couple of days probably, who would spend at least that much time,
possibly more, preparing viewgraphs and written reports and financial things before it
– so – so I mean that rapidly adds up to quite a lot of money in the – in the thing
before you even get started. But it does have some useful – it is – it isn’t simply a
waste. The – and you might be doing this every month or every six weeks you see but
it’s not – it’s not – it’s not just wasteful European bureaucracy going on, particularly
with the studies and subsequent to the time we’re talking about in the – in the late ‘80s
and early ‘90s, prior ‘92 in particular when I was basically looking at future study
activity, my group would take on – or participate in these study contracts, in part to
keep track of what was going on and to find out what sort of things were being
thought about and what sort of activities and so forth. So … when we eventually get
to ‘92 you’ll find this – this had quite a significant impact on events at the time that –
so we were doing things not because we … we particularly – I mean we would want
to go along to the progress meetings to find out what other people were doing, not
simply to report what we’d done ourselves and things like that. Now the … what then
happens depends on whose programme and what it – it works. The … the science
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programme, which is a core part of the ESA activity, what will normally happen is
that you will start off with some internal ESA studies and some small contracts out to
industry to look at the possibilities of various ideas, if you like, that go on for science
missions. The science people will have their own set of organisations that would look
at what they would like to do and debate priorities and so forth and industry would do
little studies to see whether you could actually do that as part of it. Erm … and the …
often those won’t be particularly obviously related to a particular programme but
eventually they will get the idea … that – that they will select a – a number of
possible projects and they will do what’s called a phase A study, and a phase A study
is really when these various bits of technology and so forth are all focused on could
we … send a – an orbiter to Jupiter, or something of that nature maybe. And
generally those would be at least two parallel studies and they will be consortium
studies, they will – they will be different people from different places getting together,
and their basic objective is to define whether it’s possible at all and if it is possible
kind of what you’re going to have to – how you’re going to have to do it and how
much it’s going to cost are the – are the things. And, erm … in fact the objective is
first of all you’ll – at the end of that you will determine – you’ll probably have some
competition between other programmes and instead of sending an orbiter to Jupiter
what happens if we – you know, could we have a project to land something on the
moon, or could we build a new telescope or something, so the science programme in
particular will down select their future programmes at that stage, having got
information about kind of which one’s going to be expensive and what the timescale
is and so forth.

[52:45]

And then if you’re – if you’re happy and the programme’s going ahead it formally
goes into a phase B programme which is a design phase where they really look at a –
a real mission, you’re possibly now only down to one prime contractor, you’re
looking at – at the thing in some detail, you’re picking up bits of technology which the
phase A study suggested you need before you could fly and so forth. And … the
formal system says that the – that the end of the phase B study will produce a design
which you do what’s called a – a PDR, a Preliminary Design Review, which means
that you’ll have a big jamboree at ESA probably where everybody goes through
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everything to say whether they really believe that it could be done and what the cost is
and everything in detail. And that’s the trigger for phase C, I mean they’re meant to
be decision points, so they’re meant to be that you can turn the tap off at that point,
you know, the thing’s overrun or whatever. If – and because the next thing is to go
into a full development and actually – which is called phase CD because C is the full
development, D is actually to build it and fly it. But the two tend to get mixed
together and that goes all the way through. Now it can get complicated and in case of
the space platform it did get complicated because you were kind of chasing a moving
target … and so we – we’d made a proposal – that our proposal was for phase B
design. Er … now in fact soon after this it – it left my management because once
we’d won the contract we looked – or the company looked at – at its resources and
decided that this programme will go down to Bristol, so from this point onwards
really it’s somebody at Bristol who’s running it though every so often I will get
involved in it again and later on when they were actually building the thing every so
often they’d take them into the assembly area and point at this monstrosity and say,
‘This is your fault,’ [laughs]. And I said, ‘When it left me it was on a sheet of A4
paper and now it’s,’ I forget how thick it was but it filled their entire assembly area.

When did it actually leave you?

When did it leave me?

Hmm.

In ‘85 it … yes, I think ‘85. It then became Bristol’s responsibility, but it then went
through a number of studies and used to be a joke that – that we – with that it … it
went through phase B1, phase B2, phase C0, phase A [laughs], because the concept
was changing dramatically. If I think about [pause], yes that’s right, I’ve – I’m losing
a decade if I’m not careful [laughs], the … so it may have been ‘86 that it went down
to Bristol.

[57:10]
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But ‘86 and ‘87 the European space programme was developing a view as to its
future. I said that the original ESA programme had had Spacelab for the Germans,
Ariane … Ariane 4 as it was then for the French and communication satellites for the
British and by – by ‘85 these had basically run out. Spacelab was flying, Ariane 4 I
don’t know when the first launch was but it was certainly going into operation,
communication satellites we’d built OTS and ECS before I got to Stevenage. And
another of my jobs, early jobs at Stevenage was involved with the EUROSTAR theme
– make a note of that ‘cause you need to ask me about EUROSTAR separately from –
from all of this going on. Erm … and so it was what happens next and what happened
next, or what was planned to happen next, I’ve already said at the Germans were
working on their version of – of the space station called the Columbus programme
and so what the Germans saw was ultimately what they wanted was a small European
space station or free flyer associated with the International Space Station. What the
French wanted was a – a new Ariane vehicle which would become Ariane 5 … and
Ariane 5 in its original concept was going to be capable of launching a human load in
the form of a – a little space plane called Hermes. So Ariane – it was Ariane 5 and
Hermes from the French side, the, er … Columbus space station on the German side.
The British … were sort of hanging around on the fringes of this, somewhat doubtful
about almost all of it and in fact in the – whole thing would come to a – a major
crossroads in a way in 1987 when Ariane 5 and Hermes and Columbus were formally
accepted as programmes by the European Space Agency, and Britain in the form of
Ken Clarke said, ‘We don’t want any part of this,’ rather rudely actually in the case of
Ken Clarke, and gave us a great deal of problems subsequently in our relationships
with Europe. Er … we had – you’ve possibly – you’ve been talking to Roy Gibson
and there’s a connection with Roy Gibson in the middle of this because [laughs] –

Do have a question about the British National Space Centre pencilled in [laughs].

British National Space Centre was involved in this. The – but the … we were kind of
asked by the – by Roy and co to consider these programmes and certainly my
recommendation, and I think Roy probably knows what their recommendation was
ultimately but I don’t think it was very different, was that all of these programmes
have a great capacity for overrunning on the costs, in particular Hermes, we’d – we’d
– I – one of the things that I’d been doing by this time, you probably need to go back
© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 213
C1379/05 Track 10

and look at some of the other things I’ve been doing, was to look at how you get costs
for things and we could see this little miniature space shuttle and we – we kind of –
we knew what the space shuttle had cost and we didn’t – it was going to be smaller
than the space shuttle but it wasn’t going to be that much different in what it was
being asked to do in many respects, and so there was a great deal of question about
why the French could do it for such a small amount when [laughs] – when the space
shuttle cost such a large amount as it were. And the general opinion, certainly in the
UK, was they were lying through their teeth [laughs] and our recommendation was we
should treat this very cautiously but we should be cautious about not participating at
all, that we needed at least to keep our toes in the water, but to limit our – our thing.
Erm, when it got to the critical meeting of ministers, Kenneth Clarke went in like a
bull in the china shop and said, ‘We’re not going to participate in any of these things,’
[laughs], ‘you’re all stupid,’ sort of thing and … and took the UK out of the Ariane 5
programme, the Hermes programme, the Columbus programme, but left us with the
space platform which would eventually – which would now separate itself out from
space station wholly and become – it would actually go under a different directorate,
it would become an earth observation platform and eventually – and eventually
become a successful satellite. But the reason I had to go through all of that is that this
was changing the design and in fact the design kept changing. Originally it had been
part of the space station programme with the shuttle, then it had become a platform
which was going to be tendered by Hermes and then a little bit later on when our
prophecies actually became the truth and that the Hermes programme had basically
overrun on costs and grew in size and generally became unworkable, then had to be
an independent standalone non-serviceable satellite, so it went through all those things
and it wasn’t until – I don’t quite know when – when it did actually eventually stagger
into phase C, I’m not sure I could even find the data if I went and looked for it
because it had been basically chasing a moving target all the way through this. And
fortunately I was only peripherally involved in this but surprisingly [pause], yes, I’m –
again I’m not quite sure of dates again, but it must have been prior to ‘92, so must
have been in the late ‘80s also. Er … the – it certainly – yes certainly probably up to
the very early 1990s, it was still part of the Columbus programme as it was called, and
the reason I know this is because I would occasionally be called back for – for things
and in particular because of other things I’d been doing, this – this business of looking
at costs, I’d started to get myself a speciality of – of looking at costs. I – one of the
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things that I did when the – it was looking at costs, not by adding up everybody’s
estimate for the cost but looking at it in comparison with other things, it’s what we
call parametric costing, you look at what everybody else thought this thing cost in the
past and look at whether the numbers you’re getting are the same or different, and one
of the first jobs I had was when everybody came in – in the subsystem bit to the – to
the space platform programme, I remember this as – as the year we saved a billion
pounds in an afternoon [laughs] that they got everybody’s estimate and they put it all
together and got some horrendous number, and I did an independent estimate which
was a lot lower and the – we – we then went through everybody and basically sorted
out why there was such a big difference in the cost and one of the differences was in
what everybody had been assuming and duplication of – of cost estimates and so forth
all the way down and … I can’t remember actually how much did we save but it was
an awful lot of money, ‘saved’ [requests commas] on paper.

Why is it so difficult to actually account for that sort of work?

Er … partly because you are distributing it all across Europe and unless you’ve been
very very precise about what everybody’s responsibility is, which will come down to
things like are they going to have to provide mass models for their bits [laughs], a
mass model being a sort of lump of concrete or something that’s got the same sort of
size shape and view and mass that they could build into test that everything would
assemble together, but doesn’t do anything. All sorts of – and bits of testing and so
forth. And unt – unless you’ve established – and remember that the people who are
reading these requests don’t have English as their first language, that’s a big thing to
remember all the way through this, that – that they’re not always aware of any – part
of our problem with the original bid when I wrote it in perfectly straightforward
English was most of my readers weren’t English [laughs] you see and therefore what
they meant by words wasn’t what I meant by words and it wasn’t that same thing, and
so that – we were getting the same with our subcontractors to some extent there. The
reason I remember that it was passed – it stayed past the Columbus programme was
that somewhere late … and I can’t actually identify the date by anything, somewhere
about 1990 I guess, this Columbus programme was … as a whole, which was the
German bit and everything, was having a problem because the costs were going up
and, er, they set up a – a team to look at reducing the cost of the Columbus
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programme, and Bristol were still part of this programme, even though their bit wasn’t
going to be attached physically or electronically or any other way to everything else.
And I actually got the job of going to work on this team that would look at getting the
costs down, which was another interesting exercise because I very rapidly recognised
that the real task was not how do we get the costs down but how much will the
various governments be prepared to put forward for the programme [both laugh].

[1:10:45]

And can – can we write a programme that meets those – that number.

I’m quite interested in the political aspects of this?

It’s very – very very very political [laughs].

You’ve used a few interesting phrases I’d like to go back to and pick up on.

I will – I will give you at some point a cop – oh no I’ve not got a spare copy, I ought
to get you a copy of Colin Pillinger’s book about Beagle, because here was a – a guy
who was interested in the science who was not in – who didn’t understand the politics
[laughs] facing off ESA.

You mentioned – you were talking about sort of these public meetings, this idea of
their being an agenda and the question that occurred to me is, you know, how do you
get the politics right, that was a phrase you used, get the politics right, are there any
tricks involved, any directions or –

Well I don’t know that there was tricks involved but … it’s very much Houses of
Parliament or the US Senate or whatever else, any political organisation tends to work
the same way, that – that to get a consensus for your programme, to get everybody
supporting your programme you’ve basically got to give bits, everybody will ask
what’s in it for me and therefore everybody’s got to have a … a bit. There’s actually,
somebody pointed this out to me, if you’ve read Alice in Wonderland you’ll have
remembered in the middle of that there is a – all the animals when … after the pool of
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tears all the animals indulge in something called a Caucus race which is – where they
all start running when they want to and finish they want to and everybody must have a
prize at the end of it. And you – you’ve probably read that and didn’t take much
notice of the word Caucus but the word Caucus only appears in one other context
which is the US Senate [laughs]. And the – and essentially whenever you get into the
politics of this thing it’s a Caucus race. In the case of – of something like ENVISAT
you’ve got to get the users onboard and if you get the users onboard they are basically
going to say, ‘Is this something which is going to affect what I want to do, is it going
to benefit me or is it going to take money away from what I would really like to do, or
divert attention from whatever, so you need to get the users, the industry obviously
has an interest, does it fit with their programme. Then the government in terms of the
different civil service departments for instance will have a view on – on whether this
benefits the UK or not [coughing] – excuse me, have to get that out. You then – in
European terms the – one of your big political weapons is how much money you are
prepared to – to kick into the pile, and that can also be a weapon of negotiation and
different countries have different ways of handling that, the Italians are quite –
coming in and saying we’ll put a lot more money in than they’ve actually got in order
to get a lead position and then – and each country will then have something it wants
out of it. Er, which is not necessarily leadership in the thing, but it may be some
particular bit of technology which they see as their particular advantage and so going
around Europe, for instance, you would … you would need to divide or suggest that
you go and divide the activity up so that everybody gets something they want. You
won’t have a problem because you’ll also have things that nobody wants to do
[laughs], so you’ve got to kind of do – you know, that the boring bits [laughs], the bits
without a lot of kudos or a lot of technology have also got to be done by somebody
and therefore you’ve got to do trade-offs on that basis.

Do you have to play any part in these negotiations yourself over the –

Yes, er, something big like the space platform is all like that, and I remember that –
that the first time we – we got round a table, everybody put their bid in for how much
of the work they wanted and we had about 150 per cent of the work [laughs]. You
also – but you get different – again the national styles come out of this quite sharply
and you need to know about it. The Dutch will give you a number and they won’t
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budge, little boy, Dutch boy [laughs] with his finger in the dyke, that’s a very Dutch
characteristic, if they say something they need it and it’s no use trying to talk them out
of it. The Italians on the other hand will always overbid … and this kind of goes all
the way through Europe one way or another and so you need – you need to have –
certainly I needed to have a bit of help in – in getting this right [laughs].

Who did you get help from?

Oh more experienced people than I, Peter Conchie in particular as my director had a
lot of experience in negotiating with the rest of Europe.

[1:17:40]

And some of it you learn as you go along [both laugh].

What are these negotiation meetings actually like, the – what – what’s the room like,
you know, I mean what sort of scene are we looking at?

It’s fairly friendly, again well certainly – I mean mainly I was involved with the
industrial things and everybody who comes to an industrial meeting wants a bit of it,
so you don’t – I also have from time to time – I mean one – on the polar platform I
had to talk with the science community but the science community you were basically
presenting to a group of people the capabilities that you were going to do and then
listen to what they wanted and go away and maybe modify it and compromise. The
industrial negotiations you start with a – with everybody who’s interested in it and
they say what they want and by enlarge it’s not too acrimonious and then they all go
away and do bids and try and negotiate with you individually and so forth and you –
you kind of try and split the pie up to sort of to keep everybody happy.

The other part of this I was going to ask about as well was working with the British
National Space Centre which I suppose is starting up in roughly the same sort of time
period isn’t it in the 1980s?
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Yes … it’s part of the background … because it – it’s Geoffrey Pattie. Now then I
don’t actually know whether I’ve got dates, I’m going to have a quick look …
because it has [pause] I’m looking for a particular event … and I can’t find it, it’s
wandered away [laughs]. Oh here we are [pause] yes, September 1984 is this big
symposium at the Royal Aeronautical Society, it’s in here. Right … and it’s
significant – that was the first time I met Geoffrey Pattie and it was also fairly soon
after that that we were proposing HOTOL, it was the following February I think that
the HOTOL thing came up … and in that period it was clear that we needed
something that – that would be the UK part of the – of this going on and … Roy
Gibson was recruited in to – to take on the thing and a formal – he wanted a – a
British space agency basically and thought that he’d been recruited in to build a
British space agency and we worked with it trying to put these things together and …
and saw a significant increase in UK space activity and so forth through that period.
And then it all fell to pieces in 1987 and in the BIS book you will realise that I see
that the hurricane in 1987 is the defining event because it seemed very much like that,
that Ken Clarke went off the Hague and essentially killed everything and this was not
what Roy had been recruited in for, and you’ve probably heard his remarks about the
whole [laughs] subject as well. And it kind of left – and it … left us with debris at the
end of it, just as the hurricane had.

You mentioned being on the fringes after the Ariane 5 Hermes politics disaster
[laughs] shall we call it.

Yes.

What was it like, you know, working on the fringes and still having to work with ESA?

Well … I think that – as I was reasonably fortunate in this … and the little group that I
got at – at Stevenage by the late 1980s – because we were … seen as the good guys,
the minister was seen as the good guy, yes, the Brits had been perfidious turned
upside-down but we were still wanting to do things and the people were working
through – with ESA were trying to keep us in the game, they saw we had value. One
of the things that they saw we had value in was thinking differently, and in fact …
some of the spec – there was a – still a … that we’d not been totally eliminated from
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everything because there’s a general budget and there were studies going on within
the general budget that we could participate in. There was a European manned space
infrastructure programme that was kind of looking at things and we still – we couldn’t
take a major part in that, we couldn’t really signal our existence very much but – but
we were for instance invited to do a study … that was to look at what was called noncompliant approaches to the subject [laughs]. I remember that – that word appearing
because compliance is a major contractual term within ESA, it’s the thing everybody
worries about so when you’d write a proposal you have to produce a great matrix
showing you’re complying with all the terms and whatever you see. And this
particular one we were being employed to – to think of radical solutions you see and I
remember that Mark Amstal, who was working for me at the time, when we got to
one point asked, ‘Are we being fully complaint with what ESA wanted?’ [laughs] and
I – and my remark was we were being employed not to be compliant [laughs]. So we
got invited along those lines and it was always hoped that the UK could be sort of
induced back into some of these programmes, kind of by the back door.

[1:26:15]

And so the other thing that I – that I was involved in in the late ‘80s, early ‘90s, I was
involved in in ‘92 when everything got closed down for different reasons, was the
Ariane transfer vehicle and we were doing work again with – I can’t remember who
our consortium was but I think with the French and things, looking at an unmanned
cargo carrier to go on the top of Ariane to go into the space station. And the hope was
while it was always a little bit of a balancing act at that point to get our position right,
we were – we were still able to – to participate in these things and to some extent
welcomed into the programme, though I remember ESA getting worried about
whether we were really serious or not, the answer would be eventually no but it was
… it was whether we – it was actually one of the things that taught me a little bit
about management at the time, that … that you can – that you can test a CEO by how
long it takes to get to him when you really need him [laughs], and I’ve known one or
two to which the answer is never [laughs]. But we had a – that we were negotiating
with – with a guy from ESA, who actually was a Brit, that had a little to do with it,
and about getting that particular contract on ATV and he said to me, er, ‘I don’t know
that you’re serious about this, I don’t know that you’d be able to apply the resources
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that are needed to it, and you can’t tell me any different, the only person who can tell
me is the managing director.’ And at that point we had Dave McLauchlin who I’d
worked with before who was one of the good guys and I … and I rang his office and
he said, ‘Be up here in half an hour and I will do it for you,’ [laughs] and we walked
into his office half an hour later and he said, ‘Yes, we are serious about this and we
will provide the resources,’ and I walked out with the ESA guy and we got the
contract, that was the critical thing. Now as I said I’ve known a number of people
who I wouldn’t have been able to do that with, but … and so if ever you get to be in
charge of something remember that [laughs] one of the tests of how good you’re
going to be as an administrator is how difficult is it to get to you when you really need
it.

Talking about being in charge of things, I’m wondering where you actually fit into
BAE over this period?

It’s a very good question [both laugh], to which I’m not sure that I necessarily had a
very good answer. Er, by the late 1980s I was … I had an official position. I was
executive future space infrastructure, reporting to Peter Conchie directly with a little
group of my own, er [pause] doing – basically with the job of doing future projects
studies. We had … similar things on communications and earth observation, the earth
observation one was a – I think basically was one guy which was John Stark who’s
now the professor at Queen Mary that I worked with but – and the – it was in that
sense a future projects operation. Things had happened along the way … and we’ve
talked basically along one stream but a lot of parallel things are happening through the
1980s, we’ve gone from 1982 to 1992 really is this period. Erm, when I first got to
Stevenage … it wasn’t quite – it wasn’t at all clear where I fitted into the organisation.
I’d not sort of come through an orthodox thing and there wasn’t an obvious thing, I’d
been recruited by Charles Martin basically to – to try and get us work on the space
station area, but that didn’t paid for my time fully and it was one of these funny things
about who pays for what and what – one of the things that I was fairly immediately
involved in …

[1:32:30]
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Because that was what was happening at the time, was the EUROSTAR
communication satellite bus, which was kind of our second generation communication
satellite system. Which was kind of being developed on a shoestring in a way, always
slightly amazed that we got it ‘cause it wasn’t a – it was an industrial programme, we
got money from various places but it was something we were paying for ourselves.
The first generation that we produced, the ECS series was really too small for what
was going on. The – and it needed a bigger system, we couldn’t really afford any
money to put together. We thought we might have a – what did the aircraft people
call it, a lead customer in the form of – of BSB, the BSB part of BSkyB if you like
[laughs] who were – were wanting a television satellite. And I got involved with the
propulsion. The … the earlier satellite had had a solid rocket which put it into orbit
and then it had a monopropellant hydrazine attitude control system thereafter. The –
it wasn’t clear what we should do on the … on this new generation of satellite, and in
fact I’ve just mentioned Dave McLauchlin who was one of the project – the project
manager on this I think, I remember he dragged me into – among other things we
went out to Bordeaux to what was then the SEPs, Society European Propulsion, who
did the solid motor – the solid apogee motors [ph] for Europe and they, er … they
were actually interested in a building a bigger solid motor – apogee motor for this.
Now remember that at this point I’ve just come from two years in developing
propellants and ten, twelve years of looking after solid motors, and they showed me
their proposal and it was full of beautiful pieces of technology. They were using the
new propellants which I thought we ought to have been moving towards, they were
using composite cases, they were using some very fancy ceramic materials in it and so
forth, and we really had a very nice day and at the end of it I said, ‘You’re not going
to develop this in two years ‘cause it’s [laughs] too many new pieces of technology,
while I think it’s a beautiful piece of technology I don’t think we’re going to do it this
way,’ and so EUROSTAR became an all liquid propulsion system.

Just on the basis of that?

Just on the basis of that. Er … but there was a proposal I should become the
proportion engineer for EUROSTAR and it would have meant spending a lot of time
in – in Toulouse, possibly living out there for a while and it was something I knew we
couldn’t do and so … I had to turn that job down.
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[1:36:45]

Still not quite sure what we were doing. But by this time HOTOL had become a – a
feature of the environment as well. Erm … I’d done some – well I’m not sure where
– yes, I think in the last session we did talk about the origins in Alan’s office at –
there, Peter Conchie had come up – become director at Stevenage and found me some
money to do some studies. I … discovered almost by accident the Concorde people at
Filton and they became involved in it, as well as things. And then, er … in February
‘85 when we were getting Geoffrey Pattie to sign up to the polar platform in that same
meeting we had – it had got to the top – by that time it had got to the top of British
Aerospace in the form of Admiral Sir Raymond Lygo who was very much positive on
– on the idea. And … I remember this – famous meeting we had with – with the
admiral and Peter and everybody in – in Geoffrey Pattie’s office and him – the
admiral saying, ‘This is worth a million of my money any day, how much is it worth
of yours,’ and this was the key chunk where we got the original money to go to Rolls
Royce and British Aerospace and start the HOTOL programme. So essentially by the
time that … that the polar platform was going off to – to Bristol, er, my job was going
to be on HOTOL. And that became my main area of activity with a team of – the
HOTOL job – how – it’s all – alright for the boss of the company to say it’s a million
of my money but it’s somebody’s money within the company, and so what had
actually happened when he wanted a million pounds it wasn’t going to come out of
space and communications, it came out of military aircraft at Wharton, who were not
totally out of this particular area of – of interest, because they’d had people who’d
done it – where are we … yes, about fifteen years before [laughs] had been in this
area. But it was mainly the fact that there was money and so Wharton took the
management of the – and leadership of the business and we had a slightly, er …
difficult period when establishing quite kind of what our role in the thing was, even
though we’d started the whole thing with Wharton and getting used to the guys at
Wharton and how they worked and so forth and we eventually got – became friends.
But it [laughs] was a bloody business at times, particularly since Rolls Royce were
also involved and so there tended to be three or four competing cultures in this – not
all – we didn’t all work the same way and had to get used to this.
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[1:41:05]

How do you characterise the difference of the different cultures?

Well we had, er … we had the people at – at Stevenage who were used to the space
business and by this time I was fairly expert in – in parts of the launcher vehicle
business and so forth. And one of the reasons I was involved in costs was through –
because of HOTOL because the vital thing was this was being sold as a way of getting
cheap launches and therefore I had to understand the economics of the business and
therefore I had to have that – those tools at my disposal and nobody else had
particularly taken – one of the interesting things which wasn’t immediately apparent
when I went to – to Stevenage but was in retrospect quite surprising, was despite it
being a commercial industrial thing they had very little idea of how to calculate costs
[laughs] in my view, and – and similar things. Er, so … but it was – it was a space
business, we were used to dealing with ESA, we were using to deal – Rolls Royce
kind of are a law unto themselves and always are. The … Rolls Royce are never a
subcontractor to anybody, they – the engine is a complete unit in it’s own right and
that – that’s it, so there was a kind of interesting relationship with – with Rolls. Erm
… who did things like using a whole different num – a whole different set of units and
[laughs] what they meant by things

What – which different units?

I’m trying to remember who had what units in the middle of this and [laughs] I
remember units were one of the things, I think Rolls Royce still occasionally got
imperial units into the thing. The – we had the people from Concorde, from Bristol
who were experts on aerodynamics and so forth but who were, er, kind of used to
their end of the things, and the guys up at Wharton who had a methodology for doing
these things. They in fact had a … a toolkit which took us a long time to get used to
and eventually had fall outs for me in the 1990s when I did something different, but
they had a toolkit called CAPS and in fact CAPS had – CAPS was a product of the
first try at building reusable launch – or designing reusable launch vehicles in Europe
which happened in the 1960s. And it was a … a computer programme where the
different experts fed in how the different parts of the system, the engines, the
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structure, the aerodynamics, the mission and so forth, fitted – behaved, and then the
computer would try and integrate them into a complete vehicle and would – and then
they actually had – and because it had started in the 1960s it had its own computer
language and it had its own specialities so you actually had to have an expert who
knew how to run the thing and it was fairly opaque in its behaviour. But it would
eventually come out with a – an integrated design and then all the different people
would take the bits away and, er, decide that if that was the design it would be
different and re-input things. And sometimes this took a lot of hard work to work out
why particular things had happened and what was going wrong and we would criticise
Wharton for not knowing about it, aerodynamics or something, and yes …

[1:46:00]

But … that was – that was part of the thing. And it – and HOTOL was a very
integrated system which meant that everything affected everything else, and there
were some parts of it that took – you don’t – you don’t actually get to get at until
you’ve got quite a long way down a stream. It’s quite interesting, throughout this
period other people are coming up with different proposals, we tended to be ahead of
the rest of the world, including the Americans and you could actually tell this by the
sort of things that they were thinking about and you’d realise, well we’ve got through
that about six months ago and – but they’ve not yet [laughs] realised that so and so
and so and so [laughs]. And so … we were working out way through this. And we
were being taken notice of at board level within British Aerospace, one of the
indicators I always remember that – that while the admiral was still in charge, he used
to have a sort of Christmas message to the troops that would be videoed and you
could tell where your projects were if there was a model on his desk and we – we got
the HOTOL model on his desk quite regularly. Er … but we were running in trouble,
by 1989 we were getting to the point at which … it was – it was getting a bit difficult
to know how we went on, er, and at that point Sandy Burns had a – who was the
project manager at Wharton had a heart attack and died [laughs]. Wasn’t the only
person on the project who died, we lost three or four of them on the – on the way
through but his death was sudden unexpected and left me – and it was at a difficult
part of the programme.
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I think we need to talk about the whole programme don’t we?

Yes.

So shall we take a break?

Okay.

[End of Track 10]
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Track 11

It’d help if I put this on actually.

Right, are we –

I was wondering, we’ve talked quite a lot about the sort of projects you were involved
in and some of the aspects of the work but I was wondering, you know, in – what are
you actually doing on a day to day basis, what sort of work actually goes into
something like the space platform?

Alright, yeah, it – all sorts of things actually [pause] I have to think my way back –
part of the problem is here I have to think my way back because I don’t do things the
way that I did then now [laughs]. And I know how to do it now but I’ve kind of
forgotten about how we did it then [laughs]. But … at that time then I would be …
probably – or depending on where we were in the sequence, I would do … a fair bit of
what you might call design calculations, trying to fit things together. At that time I
would have quite a – a small team of people working for me so I’d be looking at what
other people were doing and trying to fit the whole thing together. The … in the early
– in the early days at least the – one of the principle jobs of the project manager is to
make sure everything fits together and that’s why things have changed. The – and it –
in part it changed because of our experience and HOTOL with CAPS because I saw
how that system worked, understood how that system worked, but it was a big
computer and a – and a specialised tool that you needed to have had six months
training before you could even be let near it. But then, not quite sure when, but in the
late 1980s they invented spreadsheets and the original spreadsheet I got on my PC
was the Lotus 123, not the modern Excel thing, but it changed my life [laughs] in a
way. Because it allowed me to put a lot of these things onto the – instead of doing
what CAPS was doing, do it on a spreadsheet, particularly with spacecraft things that
didn’t involve complex aerodynamic iterations, but I even did it with – with the
launch vehicle work we were doing. So nowadays I have a kit that’s almost – that I
call a Lego kit because I know how to do the calculations and all the bits and we
actually cut and paste them into a spreadsheet and then connect everything up and
play with it. In those days you were basically trying to make sure everything fitted,
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you – which you did by getting what the answers were and waiting for somebody to
come back and tell you different and then having another guess. I was – we’d also be
worrying about, er … so if it was a new project or a new study then you’d – you’d go
through dividing up the work into packages, sorting out the tasks in each package,
sorting out the programmes associated with it, answering all the questions that – that
you needed to do. When we were doing a lot of the HOTOL work, I actually had a –
one guy who basically looked after the accounts and kept me honest [laughs] because
tracking – because what happens in a – in a company like that is you don’t have a
fully dedicated team all the time, you – you have as it were little problems and there’s
an expert and you go out to the expert and do the problem and he does a bit of work
for you, and it was what’s called matrix organisation, so he would report to somebody
different but he would come you’re your project. So he’d spend a little bit of money
on your project and do it and actually keeping track of all this could very easily turn
into a full-time job, particularly since the computer system wasn’t always very up to
tracking the things adequately and miss-bookings were very common. The … in the
middle of the HOT – by the time we were in the middle of the HOTOL project I more
or less got an organisation which was one that Peter Conchie had given me as the
ideal project managers organisation, where you have a technical manager who’s res –
who looks after all the technical aspects of the thing and you have – oh dear I can’t
think what he called it. But basically an administrative manager who looks after all
the administrative things, so you are actually free to do whatever you – you want and
so you go round and hold meetings and talk to people and generally – and sit in his
office and do sci calculations or work out where people ought to be and so forth. But
you weren’t actually responsible for the actual management of things, somebody was
doing that for you. You can’t always do this with small studies and – with small
studies a lot of the time you were doing all these things together. Er, doesn’t help you
an awful lot I guess as – I mean I was also – you never quite know what was – what
was coming up, you’d be going to meetings, I got –

[07:00]

I was finding myself involved in PR [laughs] …

PR in what sense?
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Well I mean it was a – a visible – or HOTOL certainly was a visible project, I think
space platform was at times and I was on television a number of times and … so that
it – doing various things of this nature. So you – you had to be prepared to stand up
and explain what you were doing to people who didn’t understand any of it, you
know, dealing with media and so forth all became part of the business. I think [pause]
must have been HOTOL … I remember the first time I was [laughs] – the first time I
was on television, erm, in the middle of this which was – which was actually different
from almost every other time that it came, but I was going out to a meet – and the
reason I’m slightly confused, I think that – that Peter Conchie and I must have been
going out to a meeting in Friedrichshafen about the Columbus programme or the
space platform programme, but Peter was used to these things, said, ‘We’ve got,’ we
flew out to Zurich and he said, ‘We’ve got to stop off in Zurich because I’m supposed
to do a television interview,’ which must have been about HOTOL. When we got to
the studio they discovered that I was the technical guy and he was only the [laughs] –
the front man as it were and so they got – they interviewed me instead of – of Peter
[laughs]. And it was … I guess nowadays I realise it was slightly old fashioned studio
because they – they had a floor manager, I mean later on I did things that you see on
the news where I don’t even see the guy who’s interviewing me, I sit in a remote
office, I – they had – they actually did have a remote office in – in Stevenage and you
basically got a key and let yourself in and switched it on and [laughs] there wasn’t
anybody there from the BBC at all [laughs]. Er, and then you would appear as – later
– later on in the evening, I think it was – it was part of the Cambridge – so it would
actually look as though you were sitting in Cambridge [laughs] ‘cause they’d done all
these things. There were all sorts of interesting – but this one they – they interviewed
me I remember and I sort of got a ten minute brief from Peter about this but it was
fortunate that – that if I got lost, ‘cause it was – it was a recorded interview and if I
got lost I could say, ‘Stop, we need to go back and start in – start somewhere else,’ so
it was fairly gentle as an introduction. The interesting part about this was we then –
this was all done in English of course, but we then went off and found our hotel in
Germany in – in the evening and we were in the bar and there was the television on in
the bar and I came on speaking German because they’d dubbed me [laughs], which
was – which was fun. I’ve been through a lot of – of media things and television
things in the meantime and a bit more used to it now, and it’s all an illusion.
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[11:15]

It’s not at all [laughs] – nowadays there is much – there are more rules. The last few
that I’ve done, they – that certainly in the UK now the rule is that the interviewer has
to be in the same room with you and has – and has to ask you the questions.

[Laughs] Why?

‘Cause they can do things with cutting, it doesn’t actually stop them doing things with
cutting but it really does – that the experience I remember was just prior to the Ariane
501 launch. There was a … somebody, I can’t even think who it was, was interested
in producing some film on Ariane 5, something like Discovery, or sounds too early
for Discovery but anyway whatever it was, it was that sort of programme. And … I
remember that they came and interviewed me at Stevenage at some length, I think we
must have spent two or three hours being – being interviewed at Stevenage. They
also went over to – to Holland and interviewed Wubbo Ockels who was a mate of
mine who I’d worked with over there, and when you actually saw the film they cut it
so it looked as though we were having a conversation [laughs] and we’d not been in
the same room at all, we’d not heard the other person speak, but I mean it wasn’t
misleading in – in a sense but it – but the impression you got was I would say
something that then the camera would switch to him and he’d say something, you
know, and we’d be having a conversation and it was odd that way. Anyway, getting –
getting used to PR was one of the things I had to do [both laugh].

Are there any sort of – obviously you’re dealing with a very technical subject, is that a
concern in public relations for you?

I think I wouldn’t have got in front of a television camera quite so often if I’d not
been able to translate it into – into reasonably laymen terms, and you get – you get
better at it. And of course one of the things that you are doing, particularly with early
projects, studies as it were, future projects studies, is you are doing a lot of
presentations, even if they’re technical presentations, you’re doing a lot of
presentations, that’s why I’ve got box fulls of viewgraphs and things. And so
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standing up and explaining your thoughts, and you may think all experts – or
engineers, technical experts [laughs], they may be in their own field but you still have
to make it intelligible [laughs].

You mentioned viewgraph data a few times, what is it [laughs]?

Alright, it’s overhead transparency, it – and … by – yes, by the time I went to
Stevenage, certainly before then, it was the normal way that presentations were done.
When I first started it was slight – in fact when I first started it was two inch slides,
not even thirty-five millimetre, but by the 1980s it had moved to overhead projectors
and transparencies and that was the – so when you went to meetings and did a
presentation, that was the normal way presentations were made. And it even became
that there was a phrase came, viewgraph engineering, which meant it looked [laughs]
– it kind of looked convincing when it was on an overhead projector [laughs], there
wasn’t any content to it as it were [laughs].

This reminds me actually, I meant to ask you as well about you talked about the space
platform public meeting and you having this picture to present and what was on the
picture, why was it so impressive [both laugh] that –

It was a colour version but – and no I think that what was impressive – that was
actually – it was a colour version of that picture which is not [laughs] –

Would you mind describing that picture, what –

The important part of the … what made it convincing in a way was people had been
talking about abstract possibilities and I was the first person who put up something
that looked concrete. So I’d put up a picture of something that people could latch
into, it was something that – that people could vote for if you like. I’d explained kind
of what it did and so forth. But I suppose it’s the picture is worth a thousand words,
everybody else had – had been talking philosophy and policy and whatever, they’d
not made a definite proposal, this is – this is the project and this is what it looks like.
Now the real thing didn’t look like the picture at all, probably got a whole series of
pictures somewhere that – that follow its evolution as it went through that. But that
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concrete picture that – that people could see and – and accept was … something they
were either for or against and since it had kind of been indicated that – that if they
didn’t choose to do something they wouldn’t get anything, it wasn’t – there wasn’t
going to be a – a question about could we have this thing or that thing, this was the
only thing on offer and it was take it or leave it time and that kind of … closes the
debate in effect, you know [laughs]. But it was – it was very obvious that – that when
the picture – immediately the picture was there the philosophical debate disappeared.

[18:40]

I had a question as well about – well up on the platform and the satellite it eventually
grew up to be, I was just wondering, you know, what are the key concerns with
designing something like that, or thinking about designing something like that which I
guess is …?

Erm, right. You start off with what it’s supposed to do and also where it’s supposed
to be [laughs]. Erm … it’s fairly obvious what I mean by that if I’m talking about
something going to Mars, but in the case of the space platform, or ENVISAT as it
came, the – one of the key things that drove the design was the launch capability of
Ariane 5. It was going to launch on Ariane 5, Ariane 5 was a big heavy launcher and
… and therefore it had the capability of launching a big heavy satellite, it was a big
heavy satellite. The … and the project therefore went down the lines that it was going
to be a multi capability satellite which would do an awful lot of different things,
because we had all this spare launch capability. I suppose we could have found a way
of doing something more – well in fact there were various other satellites which got
launched before – which did specific things on a small scale, but that was one of the
drivers. The other driver was what was it supposed to do? And … you can almost
start and say, ‘Okay, we’ve got,’ and that’s called a payload and so we got a payload
and that payload got a set of characteristics, it’s going to be so heavy, it’s going to
require so much power, it’s going to, in the case of an earth observation satellite, have
certain things, directions it needs to look in, it flies in an orbit which allows it to look
at the whole earth over a period of time. Erm … but you’ve been given that and you
then say, okay, we’ve got to provide the power, so you’ve got to put a solar array in
which will provide all that power and you’ve got to work out how the solar array is
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going to see the sun continuously through that, and whatever the battery power you
may need, so you – you have to find a solution to that. You’ve got to get it to where
it’s going so it’s got propulsion and it’s – also needs a little bit of propulsion to keep it
on orbit so that defines what the propulsion looks like. It’s got to talk to the ground
so you’ve got to make decisions about data rates that are going down to the ground,
how it’s going to communicate with the ground in the case of ENVISAT. It’s had
data links which will allow it to do a direct down link to the ground when it flew over
a particular ground site, but they were also experimenting with a data relay satellite so
it had an antenna on it which would look up rather than down to a satellite in
geosynchronous orbit that would act as a data relay. Erm, you need command and
control system, so there’s computer and things that – that look after that. You need a
structure to hold the whole thing together and now you’ve got things like you’ve got
to string instruments out on a – over a particular area and put them in different places
and things like that. And you’ve got a thermal problem, which is I normally think of
as you’ve got this solar ray [ph] generation electricity to run the satellite, all that
electricity eventually, apart from a teeny-tiny bit that goes into the communications,
ends up as heat in the system and so you’ve got to get the thing cool again [laughs], so
you’ve got things like that. And when you fitted all that together, added up the
weight, make sure you can still launch it on a launch vehicle and so forth you’ve got a
– you’ve got a design. I do a lecture on communication satellites for the students
which actually does it exactly like that, that we start off saying our objective is to get
a TV signal into your Sky antenna, right, that tells you how much power you need,
that tells you how much solar ray [ph] you need and you simply – one things leads
onto another until you’ve got a satellite.

How much of that is actually your personal responsibility on the platform?

In terms of the initial design, that’s shifted over the period I’m talking about. But
ultimately the – there is somebody who is the system designer who’s responsible for
making sure it all goes together. In the – in the old days you then needed a lot of
people doing sums for you to put it all together, nowadays I would get all the sums
put onto one spreadsheet, I’d pinch other people’s bits of spreadsheet to get them onto
my spreadsheets and so forth but … my current commercial job for instance, then I
have done the whole thing myself. I can put the initial design together as a – as one
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spreadsheet as a complete integrated unit using these bits and pieces that I’ve stolen
from other people over the years that’s really the combined expertise of – of a team.
And it’s done in such a way that when the time comes to get other people involved
they will look at their bit of the spreadsheet and say, ‘Looks okay,’ or, ‘I think we
ought to change this bit or that bit,’ and it would be written so they could read it. One
of the advantages of the spreadsheet over the old CAPS system that Wharton used to
use was you can read it, you can read it and understand what’s there, so if you’re a
communications engineer, you look at the communications budget, you read down,
you see the assumptions, you see what it means, you see the implications instantly.
And the other great advantage is everybody has Excel on their – their [laughs] – their
computer so everybody knows how to – how to operate it. And that was – I mean this
is basically a 1990s story which we’re not into yet, but remember it and ask it because
there’s a story attached to this. It’s not just how do I do it, it’s this represented a
change in the way we did things and I was – I was involved in it.

[26:10]

What’s the output, you mentioned a little while ago about this piece of paper coming
out and ENVISAT growing from this piece of paper, I wondered what’s on the piece of
paper, what’s the output of your work?

Okay, er … I mean the A4 sheet of paper is a drawing of the thing [laughs] but, erm
… what – what the output is is a – an initial – well there are two things, one of whom
deals with the customer, because a lot of the results of the phase A study are to define
the requirements, so – but it will be ESA or the customer who eventually is
responsible for the requirements document, but in fact you are helping him write the
requirements document, which says what is the customer going to have to ask for in
order to get something which will work and he can afford, is probably the key issue.
So it was – it will be quite a – a long document and it will describe all sorts of things,
it will describe where it’s got – it’s going to go, what it’s got to do, but it will also
describe things like the environments and – that it’s got to see and all the other things.
And the other thing is design description which is again a report, which can be quite –
quite thick, that says what each of the bits is going to do, how it all goes together, how
it’s going to work and so forth. And … that actually – it … the theory of system
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engineering at least says that answers the requirements document and if it’s – if it’s
right it also generates requirements for all the subsystems, so in that description I will
describe for example how I’m going to do the communications, but out of that
description of how you’re going to do the communications you will, when you get a
bit further, write a requirement on the person who’s going to do the communications
of how his bit has got to work. So it will say what frequencies, what power, whatever
and what he’s got to – his results have got to feed back into the main system and then
when it – it gets to be a full development then there will be people who are keeping
track because the thing will tend to wander off this nice clean design you originally
had [laughs]. Particularly if people are changing the requirements, but even if people
are not changing the requirement, unless it’s something that you’ll – that’s – that
you’re so familiar with it doesn’t have any surprises, there will be surprises in so you
have to build in the capability for changing things and also for taking – for being able
to deal with the surprises when they come. One of the things that – that I have to
teach the students nowadays is the philosophy of margins, that if I – when I’ve
designed my satellite I may think that the communication system is going to weigh so
much, but when you actually build the mass budget you add a margin to that as –
anything between five and twenty per cent that represents an allowance for surprises
later [laughs]. And there’s a – and this becomes quite an important part of the whole
business so it – so if somebody doesn’t meet exactly what you ask them to meet, you
don’t have to change everybody else at the same time.

[30:30]

The other question I had regarding satellite work, was you were talking about the
timescales involved and seventeen years I think you said?

Well seventeen years, yes seventeen years on ENVISAT, between ‘85 and 2002 when
we actually launched it.

Is it frustrating or is it just part of the job [both laugh].

Yes [laughs] it’s frustrating and it is part of the job. Er, it’s not – it’s not always like
that, ENVISAT may have a – and I’m not sure ENVISAT does actually hold the
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world record, I think Hubble probably held the world’s record, but it’s – it’s a – an
extraordinarily long time, in part because people kept changing the requirements. The
question about when did ENVISAT become ENVISAT is difficult to do, but – and I
don’t actually have the dates, but … I don’t think that, as it were, the contract was
signed to build ENVISAT until about 1995, so perhaps ten years after we’d done the
original bid for it. And it put – got put together in less than seven years, so the
seventeen years, while it’s a long long time, was because people kept changing the
requirements and what it could do and so forth. And all the way through that period
that it had – it had been changing but nobody had actually cut hardware that – that you
were committed to. It’s … it depends on how innovative, how different and so forth it
is … if you buy a communications – again I don’t – I won’t guarantee any of the
figures, but if you come along with a pile of dollars and want a new communications
satellite, that’s probably about two and a half years, but depending – but the reason for
that is that it’s a – it’s a standard what we call bus, it’s a standard design of satellite,
it’s been tweaked a little bit or it’s been slightly modified to meet your requirements,
but the basic thing is – is unchanged and we’ve flown fifty of them already and so it’s
just how quickly can we buy in the bits, assemble them and plug them together and
launch it. And so – even some scientific missions have been done with a fairly short
timescale, er … simply because we’ve known what we were doing and it wasn’t too
complicated and the requirement didn’t change. Er … it works the same for military
systems and space systems, the biggest cost inflator of changing requirements, ideally
when the customer makes a request he should fire everybody on his team [laughs] and
you find that that’s like programmes work, that – that the … the SR71 Blackbird, big
highly innovative, highly technically demanding aircraft, because it was done entirely
in the black world had a total of thirty-nine people within the United States Air Force
who could influence the design, that was the entire management team of the – of – of
– from the government side of that programme. Which meant that they couldn’t
interfere with it very much, they’d made up their mind what they wanted and the
industry job was to deliver that and so it – it was actually relatively cheap programme.

Are there any other frustrations about working in this field?

Well no because … as I said the politics is – runs the thing permanently but I was
always really thinking about future projects and … so you – and most future projects
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won’t happen and that’s all – was true all the way through my career [laughs]. Most
of the things I worked on wouldn’t happen, but you learnt each time, you got a bit
better and every time was int – and I used to say that I’ve more or less gone through
my career not knowing what I’d be doing in three months time because it all –
because it continuously changed and I used to have – I did get frustrated with annual
confidential report, because annual confidential reports essentially implied that you
planned your year and I didn’t have a year’s worth of planning ever [laughs]. You
know, you – you might think you’re going to do so and so at the beginning of the
year, but by the end of the year you’d spent most of your time doing something
entirely different because that was – that was how things had happened, that was the
way – what people had asked for, that was what people had been prepared to deal
with. So … that wasn’t particularly frustrating. You did occasionally get into
concerns when it looked like they were actually going to build something you’d
designed [laughs] and I guess that … the most frustrating things … happened on both
– or on the polar platform and on HOTOL which was when we won the game they
took it away from you [laughs].

I think this seems like quite a good point to actually start talking about HOTOL in
more detail.

[37:40]

Alright.

In terms of the projects that didn’t come to fruition.

Yes.

You talked before about the origins of the idea and you and Alan Bond’s conversation
and I was wondering if you could pick up the story more or less from that point.

Okay.
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The point which we got to last time actually was meeting with John Scott-Scott and
David Andrews and Alan Bond …

Right, yes. Well basically it’s – the conception, not sure whether it was conception or
the birth [laughs], I think the conception probably happened nine months before
technically so that the [laughs] – the event that triggered it all off. So – so the first
thing was the day – two days before I went to Stevenage, sitting in Alan Bond’s office
in Culham with an idea that it might be possible to build a – a single stage earth to
orbit vehicle with a – a hybrid air breathing rocket engine. Erm, and … I went away
saying I wonder whether I can get anybody interested at Stevenage, I think John
Scott-Scott went away sort of feeling the water at Rolls Royce to some extent, though
not quite the same. And … and certainly – or when I … went to Stevenage I tried it
on. Now it wasn’t clear at all how that fitted in very much at – at Stevenage, while …
Charles Martin and – and Bill Childs, who was the chief engineer at the time, were
what you might call sympathetic I guess, they didn’t actually have a route forward
either and I – if I did anything I sort of played with it in my spare time, if anything.
But … fairly soon, again about six months after I’d got there, Peter Conchie came
back to work as director of future business at Stevenage. And he already knew about
this because he’d met Alan at a meeting at the BIS and Alan had kind of … talked to
him already about it and so he came to – into Stevenage, expecting to see this thing.
And … so I sort of told him about the bit of … things I’d had in my [laughs] spare
time and thoughts and so forth and done little sums and things along the way. And he
… said, ‘It looks interesting, I wonder whether I could get some money out of,’ DTI it
was in those days, ‘to – to fund a bit of study on this,’ and he went away and actually
did – and I think it was about twenty k that he got out of – but he actually then gave
me a little bit of – of money to – to do some work on the – on the idea. I will say that
the idea was not at all looking like [laughs] – once again the pictures didn’t look like
the eventual picture at all.

What was the original idea?

‘Cause I’d got – I think you start with – I didn’t actually understand very much about
supersonic aerodynamics and I’d certainly not cottoned on at the time to how
important the supersonic aerodynamics and the shape were going to be. I was
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interested in – I kind of knew things about the space shuttle and so forth and I knew
some of the problems they’d had and I was actually wondering whether we couldn’t
pick up an idea which had been tried by Barnes Wallace, again decades before, of
having two independent swing wings where you change the sweep of the two wings
independently. Which would have given us an advantage that – ‘cause shuttle had a
lot of problems with the control surfaces because the hot gas gets into the control
surfaces and it was giving us a nice flat thing for re-entry and so forth but it would
have created problems everywhere else.

[43:20]

The – there’s a bit of this that I can’t remember and I’ve tried hard to remember
exactly why. I – because while I was sort of getting into this the … office down – the
people who’d worked on Concorde, the office down at – at Filton rang me up, now
that’s the bit I can’t remember, I can’t remember why on earth … he rang me to ask
me a question.

Who was it?

Now, I’ve got … dear dear dear me, I wonder whether it’s … I’ve got my name
problem here … I bet it’s not in here, no it isn’t … [sighs] … I knew him well
enough, I’ve lost the name and I knew you were going to ask the question [both
laugh]. Anyway whoever it was he talked to me and I discovered who he was and
what he did and I knew – by that time I knew that I had an aerodynamics problem and
so I said, ‘Can I come down and talk to you about aerodynamics?’ and I went down to
Filton and, erm … and three or four of them got together in an office and they kind of
started the shape that it was eventually going to be [laughs]. And … and basically
defined the job – it – it changed a bit but it’s – instead of being a rather flat iron shape
it was now something long and thin with a couple of little wings at the back and some
fins at the front and things. And that’s what went into the report we gave to DTI. I –
they also – that that particular thing made me start to get worried about economics and
so I started to take an interest in the economics and how – how you would make the
thing cost effective and understanding about the whole economics of reusable launch
vehicles, and that kept me going for the next twenty years. And, er … by the time –
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so … by the time we were finishing that Peter had got it raised up to – to the admiral
within British Aerospace and we were kind of starting to get a profile, and then in the
process of selling the space platform to Geoffrey Pattie we got this meeting that also
got him interested in – in HOTOL and got us the first three million between ourselves
and Rolls Royce. Rolls Royce came into this slightly … slightly surprised … though
– oh dear I can’t remember the date of the thing, I’d have to ask somebody like
Alistair, the – it didn’t – it came as a bit of a surprise to a number of people [laughs]
because it had been kept fairly – it had been – we didn’t want to say too much in the
early stages and so the number of people who knew about it was fairly limited. And
… the …

[48:00]

Now I’m going to lose names again and I perhaps ought to have done my research in
order to find out the names. And this is – it’s basically my [pause] I think it’s
probably not in here because I didn’t want to put too much. Er … and I can’t
remember the name … oh this is – this is silly. Erm … we were keeping it all – Frank
– Frank something or other, when we – not been keeping it secret as such but we’d
keep – we weren’t really – we weren’t actually interested in – in getting media
publicity or whatever, but Frank – a guy at – one of the reporters at ITN and I’ve – for
the life of me I can’t remember what his – his second name is now, Frank something
or other, somehow got wind of this [laughs] and had been quietly collecting
information, and then one Friday evening [laughs] it appears as an item on ITN News
[laughs]. It was a summer evening, it was … possibly the worst time [laughs] that he
could have done it, the following day I was going away with the family on holiday,
John Scott-Scott was doing his gliding instruction somewhere over the Cotswolds
[laughs], er, don’t quite know where Peter was, he was somewhere else, and there
were – and all of a sudden various people within Rolls Royce and British Aerospace
became aware of this thing, they ought – they felt they ought to have been aware of
[laughs] and weren’t aware of and I had my deputy managing director on the phone
here with us packing the car to go away on holiday [laughs]. Various people
remember this particular event fairly [laughs] seriously. Explaining what was going
on in a sort of don’t panic sir, going [laughs] – going on ‘cause there were people at
board level within British Aerospace who suddenly wanted to know what it was about
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and [laughs] – and so forth you see and nobody was there to explain anything. Er …
but ‘cause we’d not been expecting this at all and all of a sudden it was out in the
public. I think that it must have been the year that we put a model in at Farnborough
and I think that was probably the giveaway that got the ITN guy aware of what was
going on …

Did you actually make it away on holiday?

I did, yes … but sort of getting the …

[52:20]

You said they were –

Oh the guy down – yes, I’ve got the guy down at Bristol was Frank Crowhurst. Er …
was the first person I got to know at Bristol, er …

Which bit of Bristol is this?

This Bristol – it was the aircraft side, it was basically the team that had designed
HOTOL and were sort of – the residual team that did future projects but also kind of
looked at when Concorde had problems.

Filton?

Filton, Bristol, yes, yeah. They were quite useful, particularly later on when we were
working with Wharton. I talked earlier about margins and so forth and … and making
the thing work and Wharton were used to designing fighter aircraft and just putting
more power in the thing and so forth, and so we would regularly get to the point at
which the thing wouldn’t work and the Concorde guys were – they’d say, ‘Don’t
panic, we regularly got to the point at which Concorde will fly three quarters of the
way across the Atlantic with three passengers,’ [laughs] and what you do is you go
around and you collect all the bits and pieces that you’ve not collected so far and stick
them all together and try and make the thing work. So the Bristol people were very
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good from the point of view of don’t – don’t give up too early and keeping us going
and keeping us reviewing the assumptions we were making so the thing would look
better. As I say the – the – as we finished the DTI study we had our meeting with
Pattie, the admiral did his, ‘This is worth a million pounds of my money any day,’ and
we then … got Rolls Royce onboard and John Scott-Scott was able to explain to the
management of Rolls Royce who’d also been asking questions about, ‘What the hell
is happening?’ [laughs] and … and get the thing – and it took a while between that
meeting in – in Geoffrey Pattie’s office and getting the thing actually going, and I
think most of that time I was involved with doing the bid on the polar platform so it
wasn’t too much of a worry. But as I said because the … the money had to be found
from military aircraft rather than space, kind of just as I was – got this thing all sorted
out and was – and was about to turn my attention back to HOTOL, the director whose
name I’ve forgotten from Wharton, plus Sandy Burns who was going to be the project
manager came down to Stevenage to find out what we were doing and try and divide
the thing up, and then we started the real work as it were.

[56:20]

And getting used to one another’s different ways of working.

What was the original concept or overall arcing, what was it supposed to do?

Well what it was supposed to do, that didn’t really change. The … the best way of
describing this is that if you go back to the original thing is that … it was the – yes,
remember that the thing started almost as a reaction to the proposal for Ariane 5,
which was a big heavy throwaway launch vehicle. And … really since the early days
of – of thinking about spaceflight, before – nowadays when I do this particular lecture
I put up pictures from 1952 which assumed that when we got vehicles which could fly
into space they would be reusable, that you wouldn’t want to throw away all that
incredibly expensive hardware and that – and ideally it would be a single stage
vehicle. Ideally it would be something that would take off from a runway and fly into
orbit and come back again and get refilled like an airliner. It happens that the earth is
a bit too big for that … that you can’t quite do it with any reasonable technology, but
when … when Alan and I had the original idea there was a question about just how –
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it’s not very much, Alan used to say the world is ten per cent too big and the question
was just how little did we have to – the question we both asked was how little do we
have to do to make something which could go to this ideal vehicle that – that would
fly into orbit and come back and be used again and again, without throwing any bits
away or dropping bits or splitting in half on the way. The … assumption, and it was
entirely unjustified assumption at the time, was if you don’t throw away all these
expensive bits it’s going to bring the cost of spaceflight down … and that’s – in the
early days that was basically a belief, it wasn’t a justified answer, it was a belief. And
it was the reason why particularly since Wharton had taken away a lot of the
engineering problems, that I was very much involved in … in looking at those
economic assumptions, could you really do this? Because one of the … the aspects
that you learn about fairly, or you realise fairly quickly, is at the moment if you
launch payloads into orbit you – it’s basically so much a kilo. You’d buy a – you’ll
buy a launch, launch ten kilos – ten tonnes into orbit, you buy another launch and
another ten tonnes, so basically – and all the upfront costs have been paid for by you
the taxpayer actually. Now if you start a – an entirely new system then you’re going
to have to find a lot of money before you even get started and even when you’ve built
your vehicle you’ve got a fairly expensive vehicle, so … so you can’t throw it away
each time and that’s the whole point, you’re not throwing it away each time, but it’s a
capital – it’s capital investment if you like and therefore the … you – you’ve got to
pay off that capital investment by flying payload [laughs]. And so it now depends on
how many payloads you can fly and how often and so forth, so there’s a whole lot of
new factors which – which come into the thing and it works a different way from the
way that the old launch vehicles work. And indeed while I started this – these sort of
analyses back in 1985 we were still developing that model and – and making sure all
the bits fitted again in 2002 when I [laughs] retired from Astrium and yes there is a
very big complicated business model now which sorts all these things out … but the –
but that had to be part of the total package along the way. That it’s not as clear – it’s
as clear cut as the original instant assumption that you make as it were. So that was –
that was part of the deal and part of our deal was just what is it going to fly, what does
it support, are there many payloads, how does life change if the cost of launches
comes down.

[1:02:50]
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There is a … this happens to all launch vehicle designers. There’s a thing called
launch vehicle megalomania which is eventually you decide you want to redesign the
whole world around your thing [laughs], ‘cause it affects so many things if you can
launch things, can you build on the things, can you – what sort of satellites do you
design if it’s not as expensive to launch and all these things, so you find yourself
rapidly in – thinking about your influence on everything else in the universe, yeah.

[Laughs] What sort of payloads were you actually thinking of at this stage?

Well the – seeing as where I was, the … the thing had to be able to launch
communications satellites, that’s the … the payload that … that was the first payload
that has a commercial as opposed to a government pay-off in it. It’s – it’s a bit odd
because in a way geosynchronous orbit where communications satellites sit is actually
quite a difficult orbit to get to. It’s – it’s high above the earth, it’s – it’s 40,000
kilometres up sort of thing, and from most places you can launch from, not quite so
true from the European side, but certainly from places like Cape Kennedy, there’s a
difficult manoeuvre to go and it’s actually easier to go … well certainly almost easier
to go on interplanetary missions to Mars than it is to get to geosynchronous orbit in
terms of propulsion. But as Arthur Clarke realised in 1947, there’s a direct immediate
pay-off in terms of – of point to point communications and broadcast across the
surface of the earth and so everybody’s prepared to – to buy a Sky satellite television
dish [laughs] and a little bit of every Sky television dish that is sold goes to the
satellite and to launching it and so forth, so that’s – and that’s why the UK was in
comm-sats from the beginning. But … launch vehicles like the shuttle and so forth,
basically you start by launching into a low earth orbit, the easiest possible orbit to get
into and then you build things which can go further, or you put stages in that could go
further. But because you can get into orbit you can do everything else, you can do
your earth observation satellites, you could build space stations, you can send
scientific missions to the ends of the solar system, you can build telescopes like
Hubble, and all these are part of your market. And then, again particularly if you now
translate yourself back into the 1980s, the space station is on its way and there were a
lot of things that the space station might do. And in fact might still do because the
biggest problem that – that there were – there were a whole lot of ideas, particularly to
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do with microgravity, if you take away gravity there are clever things you can do in –
in biological separation, in special alloys, in all sorts of things, so in the 1980s there
was a lot of talk about manufacturing in space. And the – and … the thing that meant
most of those didn’t happen is not that they’re not possible, it’s that it costs so much
to get up there. And – which is why there’s an interest in reducing costs. If the cost
of – of getting into space was a tenth of the cost it is at the moment we’re doing some
of these things, but at the moment it’s – it’s expensive to get something onto the space
station, it takes – and in particular it takes a long time to get there. One of the …
early experiments that was done with the space shuttle, not the space station was the
separation of biological components by a method called Electrophoresis and they flew
experiments on the space shuttle about this. The problem is that you – that whenever
you set up – or try this you run an experiment and it doesn’t quite work the way you
do so you modify the experiment and do it again, and you have to do something four
or five times before it’s going to work and then make it commercial. And in the early
days of the shuttle the shuttle people were actually doing this for quite a low price.
Their problem was that you’d do an experiment and it wouldn’t work quite and then it
would be nine months, a year before you could fly it again, and so by the time you got
anything working it was five or six years, seven or eight years downstream. In the
meantime people could tinker away in the lab and do – and get something as good
some other way. So the time – the time that it took to set something up and do it was
also a critical part of the total thing. But it – certainly it looked as though there was a
– that there was a market for … for these things. And part of the problem all the way
through, this has gone through other reusable launch vehicle concepts, has been the
market changes faster than you can get the engineering development done. So in the
1990s there was seen a requirement to put constellations of – of medium orbit
satellites in for – like Iridium and so forth and certainly we were involved with a
group in America who were looking at if you could – if you had that big a market I
could make it for this price. By the time they got their act together and was in a
position to start doing it that market had disappeared and so the vehicle disappeared as
well as it were. So you always suffer a little bit from these problems.

Were you thinking about HOTOL in terms of being a project that, you know, just a
future project or something real that might actually get somewhere?
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Oh no we – we were looking to actually get something that we could fly, yes. I mean
– and while I say future projects, most of them don’t happen, if you didn’t think of
each one as something which might fly you – you’d rapidly lose your credibility. It’s
never just a sort of idle exercise, even though if somebody really does it you start to
get worried. It’s – you always have to think of it as something real and HOTOL was
always like that. And I mean that goes to things like thinking about how you
manufacture it for instance, if it’s real you – you’ve eventually got to get it out on a
hanger somewhere and so would it fit and [laughs], you know, how big is it, how do
we get out of one place and into another place, all of these things start to come into
your thinking.

When the story actually first broke unexpectedly, how did you feel [laughs]?

Hmm [pause], the time that it broke annoyed because it was interrupting me getting
the kids in the car and off to the Isle of Wight or wherever it was we were going
[laughs]. Er … and it was some – it was then something we had to get used to and it
was one of – I guess that it – the point at which I started finding myself involved in
PR and talking to the media at – at some length.

[1:12:30]

Why had you kept it so hush hush until that point?

We’d not kept it particularly hush – oh yeah we did have one problem of course,
which was that the MoD put a security classification on the engine which was rather
embarrassing. Alan’s engine concept got classified which meant that we couldn’t
actually tell them how the engine worked – anybody how the engine worked … and it
took a long time to – to get it declassified. And it’s – it was probably – oops, taking
your things – it was probably the security services adding two and two and making
fifteen [both laugh]. Er … it gets interesting because later – because in the 1990s we
talked with the Russians you see so we kind of knew what the Russians knew by – by
1993 [laughs] or so. But … I think that, er, the way it worked and I don’t know any
of the details ‘cause whoever it is in the Ministry of Defence who decides these things
doesn’t confide in me, but what it looks like is Alan’s engine concept depended on a
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trick with heat exchanges and to tell you the truth, all Alan’s tricks depended on – and
it’s not quite true but we make a joke of it these days, every time I’ve known Alan I
say that there’s a – I can tell it’s his design ‘cause it’s got a heat exchange in it and
[laughs] he’s been fascinated by that [ph]. But it had a heat exchange as a critical part
of the – of the deal and in fact as a critical thing that – that initially we thought was
the trickiest part of the thing. And it seems that about that same time the Russians got
interested, not because we were doing it, but on their own account in engines that had
clever heat exchange – aero engines type of thing that had clever head exchangers in
the thing. Effectively they were doing parallel designs and it looks as though the
MoD kind of got wind that the Russians were interested in this and instantly said
[laughs], ‘We can’t let this out,’ as it were, ‘we can’t let our secrets out,’ so they
classified the thing which meant that … that if you wanted to talk with European
Space Agency for instance we couldn’t, because the – because the trick was classified
and we couldn’t tell them what the trick was so it was a bit of magic and they couldn’t
go onto other things you see.

Is it safe for me to ask you now what the trick is [laughs]?

Oh yes, no it’s – it’s now in the public domain, no problems, it’s been published and
the thing. Erm … and in fact they had a big meeting not so long ago on Skylon where
they would actually talk about you can go onto the website and find out. But basically
it’s this, you need an engine which behaves like an air breathing engine to start with
and then turns into a rocket at some – some stage. You need it to do that ‘cause
you’re going to get a little bit of advantage from the air breathing but you don’t want a
separate piece of equipment for the later phase, you want one engine which does
everything, otherwise you get what John Scott once described as, ‘A Smithsonian in
orbit and an example of one of everything.’ Erm, the rocket really – so it is basically
a rocket that uses air as one of its fuels, and the basic problem is that you’ve got to
pump the air up to a high pressure in order to use it in a rocket, much higher than you
get in an ordinary jet engine. And the – but you’re basically fuelling it on liquid
hydrogen which is very cold, so the people had thought about condensing air, using
the cold in the liquid hydrogen if you like, and then pumping it in a normal rocket
engine and so forth, this is called a liquid air cycle engine. But it doesn’t work really,
because you’re actually using more hydrogen to condense the air than you really need.
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But Alan saw that if you just cooled the air down to not quite liquid air temperatures
but cold, the – as you cool it down the amount of energy you need to pump it up to
high pressures gets less, so you cool it down kind of as far as you want to go without
liquefying it and then you – and then an ordinary gas turbine compressor – or the
compressor side, or the compressor technology, will get you up to the pressures
you’re looking for. So you basically need to – to take the inlet air, cool it down but
not liquefy it and that was the [laughs] – that was the thing that people had missed all
the way along, it was something that was fairly obvious after the event, but obviously
not obvious before because nobody had – nobody had spotted it before. And then in
fact it turned out that you could use standard Rolls Royce design programmes [laughs]
for the – for the compressor to get it into – into the engine and then later on when you
get out of the atmosphere you – you stop trying to get air into the thing and put liquid
oxygen in like you normally do and so it goes all the way. And the thing that we were
doing that other people, particularly the Americans had – weren’t doing, was our
magic question was how little do we have to do, whereas the Americans in particular
had been asking, how do we maximise the amount of advanced technology [laughs].
So the Americans tended to go for something that maybe give them a – if it would
work could give them a great advantage, but used a lot of – of technology to do it.
Whereas we used a minimum amount to do it, just enough was the – was our key. But
the heat exchange is an interesting problem in its own right, a lot of the work that we
did with Rolls Royce to begin with was to actually establish how much of a problem,
one of the problems you’d get with a heat exchange like this is because you’re cooling
down air, any moisture in the air tends to condense out of the heat exchanger and turn
it into a snowball [laughs], which tends to block everything and not work. So how
you handle that problem was one of the things we had to learn and most of the –
‘cause eventually after the whole thing ground to a halt Alan went away and founded
reaction engines to develop this technology and most of his … intellectual property as
it were has to do with how you [coughs] excuse me.

[1:21:20]

How you design build and keep frost free large heat exchangers of this sort, which
you can now do.
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Are there any other examples of sort of reusing technology and technology being just,
you know, not too cutting edge in HOTOL?

Er … you were always a bit cautious about how far the specification should be all
singing and all dancing. Erm … the fact that it wasn’t manned was an example that –
that we had. It wasn’t necessarily that we were against it carrying people and we
came up with scheme whereby it could carry people but the idea that – that – that it
had to carry a crew like the space shuttle every time seemed to us unnecessary and
therefore didn’t contribute to the overall objective which was making spaceflight
cheaper. And so we tended to worry a little bit about things like that, certainly ‘cause
– because one of the technology issues as it were was cost and economics, those sort
of things had to be thought through, the size of the thing equally well depended on the
economics more than anything.

How did you actually come up with the name as well, that’s [laughs] –

Ah [laughs], the … I’ll find the quote because it was Peter Conchie that was [pause].
It wasn’t the original name but, er, the name HOTOL for Horizontal Take Off and
Landing was Peter Conchie’s idea, deliberately ugly on the basis that later we can
have a Blue Peter competition to give it a proper name [both laugh].

Was that the serious objective?

That was a serious objective, yes [both laugh]. We were kind of wanting to give it a –
a nice fancy name to start with and his advice was, no, give it – give it a nasty name
so that we can change it when [laughs] – at the right time.

PR again then?

PR, yes.

You mentioned the meeting with Geoffrey Peattie –

Pattie.
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Pattie sorry and the admiral whose name I’ve just forgotten [laughs].

Yes, Admiral Sir Raymond Lygo. One of the good guys.

When you say one of the good guys, that’s a phrase you’ve used a couple of times
[both laugh], can you explain that one?

Somebody who had the same dream as we did really [laughs], who got excited by it.
He was – BAE went downhill after he retired [laughs]. He was – he understood about
aerospace, he – he was a pilot himself, he’d been in the Fleet air arm, I am told that he
was actually responsible at one point for running down a – a Russian intelligence
destroyer in an aircraft carrier because [laughs] he was that sort of person. He’d
grown up in the aerospace industry and he was enthusiastic about things like this, and
supportive and didn’t always worry about the bottom-line, he was replaced by people
who did worry about the bottom-line, diversified us and nearly brought the whole
thing to a complete standstill [both laugh]. But … I mean it was that he was generally
supportive of people with – who wanted to do things, and be innovative and so forth
and I think that was probably generally true.

How did the meeting actually go, you’ve told me the outcome of it [laughs].

Oh no, the, er … the meeting …

[1:26:30]

Can you actually talk me through what happened maybe [laughs]?

That particular meeting, the meeting was for … the – basically around the polar
platform and it was to get a commitment, a UK commitment to the polar platform,
which happened. And – but HOTOL was also put onto the agenda which was very
convenient ‘cause I was both. And we needed to tell … the minister what we’d been
up to, that was fair enough, and basically that what we wanted to do next was to
develop the idea and do some technology testing, particularly on the heat exchanger
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which is what Rolls Royce were going to do. So we needed a – and if we were going
to be credible, meaning if we were going to have a joint programme for instance with
our European colleagues, we needed to – to nail down certain key features early, so to
– it was called a proof of concept study, proof that the concept really would work
properly. And as I said the admiral suggested that he would put in a million if … if
the minister would match it and we got Rolls Royce to put in half a million and so in
the end BAE put in a million, Rolls Royce put in half a million and the minister put in
a million and a half and it was divided up one third, two thirds appropriately. And in
the end, I mean the money that got spent on HOTOL and related things went beyond
that first bit, we got – we got a lot of internal money for technology developments,
that got sort of pushed through … British Aerospace, because of the HOTOL project
but went on and did useful things elsewhere. And there are probably a number of
them, I can’t actually identify the ones at Wharton produced, which ones actually
went into real life somewhere and which ones didn’t. Though the … the important
one that came out of it from Stevenage’s point of view was we developed, or one of
my lads developed, a – a trajectory analysis programme that would find complicated
ways of doing all sorts of – of trajectories and is now kind of our standard tool for
doing interplanetary missions and goodness knows what [laughs]. And Steve has
actually written a book on interplanetary trajectories, it all basically started with
HOTOL money, it could be argued that the – that the spreadsheet method of design if
basically an offshoot of the HOTOL programme as well, which was my [laughs] …
my contribution. The … so I think that – and also I said that – that BAE put its own
money into technology, we also got a number of studies out of ESA that paid for
things along the way as well. So we – I don’t know how much in the end got spent …
as a consequence of this, er … but you probably didn’t get much change if any out of
ten million [both laugh].

Was it a hard sell to Pattie?

No not really, he was – he was – again he was a good guy, he was fairly enthusiastic
about what we were doing and remember this is at a time when the UK’s thoughts
about the future of space are positive. We need to increase our budget, we need to do
more things, we need to innovate, we need to do these things. And it’s the time when
Roy Gibson thought that he was going to double the amount that Britain spent on
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space, and we were part of that. And so yes, we were getting very positive vibes, we
were pushing against an open door in some respects. If we’d have asked for 100
million it would have been different but we were [laughs] – a million and a half was –
was fine.

[1:32:35]

I’m going to have to change the card in about ten minutes or so but –

Might stop for a cup of tea at this point as well.

Would you mind if I just asked like one final question actually on this – again on the
subject of, you know, politics really and I was wondering what you made of British
space policy in the 1980s overall which is the period we’ve mainly been talking about
today.

I think I’ve just said that actually [laughs] to a large extent. The … at the – when I
came into the space business which was 1982 there were a number of interesting
things going on and over the next two or three years it – it looked fairly positive.
Thinking that the history of the UK and space was not very positive, we’d … we’d
pulled out of – well largely pulled out of the launcher business, not entirely, we’d
always been short of money in comparison with other people, we’d not been – well in
fact there appeared to be a definite antipathy to any suggestion about human
spaceflight in the UK. And, er … I guess it’s difficult to say why things were
changing. Giotto was one of the things that – that was an indication of a certain
change in that … the proposal to send a probe to Haley’s Comet was not part of the
ordinary ESA science programme. It had been proposed originally in the BIS journal
by some Britons and it was pushed as an extra programme by Britain, which is why
Bristol were the prime contractors. It was an – it was in addition to the organised
programme and been done a little bit over the dead body of, though it wasn’t actually,
of Roger Bonnet who was in charge of this thing, it was – it was considered a little bit
of a distraction. It then – and the fact that Brit – and it was a very fast programme. It
was – I mean if you went down to the, I can remember doing this, I can’t remember
what the numbers were, but if you went down to the Giotto office at Bristol during
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that period there would be a big banner over the office which said, ‘Launch in 135
days,’ and tomorrow it would say 134 [both laugh], you know, or seventy-five years.
So there was – it was very positive from that point of view. And … and it wasn’t
until we were getting into the later ‘80s that the cracks began to show and partly I
think the cracks began – the cracks were generated not entirely by the British, I think
the cracks were generated by the French frankly, simply because the … because the
difference in viewpoint, the difference in politics in a way, there is a difference in
politics, you used to have to try and understand how the French system worked and
the British system worked. One of the features that you get though is that in the UK
the space had been part of DTI which is the smallest government department, whereas
in France it had been the Ministry of Science and Education which is one of the
biggest things. So there was very positive feeling about it in France and not so much
– but the problem had been that – that France had tended to treat ESA as though it
was its own and had been proposing projects like Hermes that were … not very well
controlled projects, let’s put it that way, the costs that they were quoting were not the
costs you were going to get and it was obvious they weren’t and there was obviously
going to be problems further downstream, and the French to some extent were
prepared to – to charge ahead and down the torpedoes in this, the British weren’t.
And so when – if we got asked questions – we’re about to be buzzed by a helicopter
… [helicopter overhead]. If we got asked questions like, ‘Do you think you can do
this for that money?’ the answer we had to give was, ‘No,’ even though we wanted to
do something that every time you got asked a question and, ‘Do you think it’s only
going to cost you?’ whatever it was, we had to be reasonable and say, ‘No.’ So from
that point of view, against the programmes which had been proposed by the French
and the Germans, we were – the case we were arguing was not we should support
these things wholeheartedly but we should perhaps be a part of them and there’s much
less positive answer from the political point of view, but then it doesn’t help when
somebody jumps in with hobnail boots and says, ‘No way, anyway I’m not having
anything to do with these expletive deleted programmes,’ [laughs].

Is it just in those cases that, you know, a minister takes a personal like or dislike to a
project or are there bigger things at work?
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Erm … the person … the person who has the greatest insight into this is Jack Leeming
who was Roy Gibson’s successor and … and he – that we had a symposium a few
years ago on this subject when we all described our bits of HOTOL and so forth and
Jack did a paper for it for us, and he said that … the civil service brief was cautious
but … was something that most of the smaller countries in Europe would have gone
along with, it was diplomatic and we would have had a great deal of support for our
position from the smaller countries. By the time that Kenneth Clarke had finished we
were on our own, nobody else was going to support us, so it did have a big difference.
It might not have been a vast change in – in end results as it was in terms of how
much – and I would have hoped that we would wind up with some involvement, some
engineering involvement in the programmes … at a very small level, but on Ariane 5,
oh sorry on Ariane 4 we’d been four per cent and two, three or four per cent would
have made various people reasonably happy. But, er … afterwards, not only had …
we lost any sympathy from anywhere, anybody else, but we were seen as – as a
problem within the thing, that we were hostile and so we actually spent quite a lot of
time trying to diffuse this. ‘Britain is always against anything we suggest’ attitude,
particularly with the French.

Is that something that affected you personally?

Yeah, I mean I found myself a lot of the time explaining that orbits weren’t like that.

Explaining yourself to whom, just any particular nations or just all of them, it’s a
[laughs] –

Well yes with – with those people that I had to collaborate with in the rest of Europe.
Okay?

[End of Track 11]
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Track 12

You mentioned the journalist –

Right, the journalist who broke the … the HOTOL story for ITN was Frank Miles,
who was … a well-known science and technology reporter at the time, and he was a
nice guy, I mean the report was quite positive and it was just embarrassing that there
were various high level people within British Aerospace and Rolls Royce who’d not
been previously [laughs] briefed on the subject. Er … but we had good relationships
with him thereafter and …

What sort of spin did he put on it?

Oh no this was – this was the British leading the world again, so yes, no it was – it
was the next generation Concorde and all that.

Is that how you saw it?

Er … we had – Peter Conchie was always more involved in PR than I, and spin, and
he did kind of sugg – introduce the idea which none of the engineers liked of – of
London to Sydney in two hours [laughs] ‘cause that’s – that wasn’t what we were
working on, that wasn’t any part of the – of the thing. Er … but it was part of the PR
from Peter’s point of view. Peter actually wasn’t a – an ever – he wasn’t a future
projects engineer, now he didn’t have to be, he was – he was future business
development, but he’d come out of a different area, he had tended to be involved in
the final stages of projects, rather than the initial stages of projects. And, erm …

[02:45]

So sometimes our insistence on engineering voracity [ph] was not always appreciated
[both laugh].
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Once that you’d got the initial batch of funding and the project actually commenced
you talked a little bit about how the working groups were set up but how do things
move on from there?

Well … basically as the magic thing is this thing called CAPS and basically we tried
to put a model of the thing together and – that had all the bits in it and optimise it and
… and see what came out and generally what came out wasn’t as good as we’d hoped
for [laughs], when we’d – at which point we relied on our friends from Filton to tell
us keep trying [laughs]. And we had a number of … and in fact understanding how
… the model worked was fairly important, the … the – I remember a critical point as
each – basically you did an iteration, you put in your models of all the bits and pieces,
it went through the computer, it came out and you’d get a – a design and often you’d
think of that in terms of a drawing but you get a design out, and then people look at
that and take it away and re-do their sums round, so it was about a – three or four
month cycle I guess to go round this – this loop, it’s one of the things that’s got a lot
faster, and even that was with software that was intended to speed the thing up in the
first place. But … and so it – each circuit of this thing, the thing would change shape
if – if you follow me and I remember there was one occasion fairly early on, I can’t
remember what it is, but the thing suddenly got very short and fat [laughs] and … we
wanted to know why it had suddenly got short and fat, because that seemed to be
doing nasty things to the thing. And it was actually Alan I think, I can’t remember but
it was – wasn’t part of the core Wharton team who discovered that the structure model
that they were using had a – a characteristic that if the – if the diameter got too small
effectively the wall became heavier, quite extraordinarily high exponent, something
like D to the fifth or something, or D to the minus five I suppose it would be. And so
when you got to this particular point all of a sudden it was like falling over a cliff and
the computer really didn’t want to go any further and gave you this rather large
diameter and … once we’d de-siphoned the thing to understand that, then the structure
people said, ‘Oh if that’s the way it is then I wouldn’t actually design it that way, I’d
do something different ‘cause you’ve made an assumption and you’ve fallen off the
cliff to get to that point but if you want to make it thinner than that then we do this
that and the other,’ and then the thing looked a lot healthier.

Is this the problem of not knowing what the computer program’s actually doing?
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Yes, yes we had the same problem with – with Steve Kemble’s trajectory programme
that – but it – that possibly came later in some of the other studies we did with it
where it would – he’d feed the problem into the computer and the computer would
chunter away over the weekend and we’d come in on Monday and say, ‘Why did it do
that Steve?’ and we’d sit round and try and work out – it had got the right answer but
– but we wouldn’t understand why it was the right answer and we’d spend our time
understanding why it was the right answer and then asking a different question for
instance, or understanding what we were trying to do a bit better. And this was
exactly the same that this – and in the mean –

[07:45]

And as we went on we got better data and more detailed data and so forth. One of the
things that was a very late addition to the – to the thing, partly because we needed to
do wind tunnel tests and so forth, was to analyse all the control moments that the thing
would see because that tells you how big the hydraulics need to be onboard the thing.
And in fact it is called trimming the aircraft and … it’s quite – it’s a difficult problem
because the aircraft has different characteristics at take-off, subsonic, supersonic, reentry and landing when it’s a lot different in weight. And … and so we – nowadays
anybody who worked on the project says, ‘You’ve not actually got a viable vehicle
until you’ve got the vehicle trimmed,’ ‘cause it’s about the last thing. And in fact by
the time we got to the trim we were having a lot of difficulty with the trim problem.
The … the remark that we’re actually flying more hydraulics than we were flying
payload and things like this. And … and we were having difficulty in making the
thing look viable. Now it – it was entirely possible that given a bit longer and another
circuit of the thing we’d have solved those problems as well. As I say it’s entirely
possible. In fact I will say, it’s sort of getting to the end of the story [laughs], but of
course what actually happened was that – that after it had disappeared Alan Bond,
with his new company Reaction Engines, looked at all the things that we’d
discovered, redrew the configuration and produced Skylon which – which eliminated
most of the problems, I think probably all the problems that we suffered in –in early
1989 when the thing was struggling. But as I say 1989 the critical thing, we were
struggling, we were running out of money and the project manager had a heart attack
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and keeled over and not – and that meant not only did the programme come to a halt
but in fact I lost most of my contact through – most of my … way [laughs] in to
Wharton if you like, and I lost the communication channel to Wharton as well.

How dependant is a programme on just one person like that then, is it –

It would have depended where it was, but it happened to be at a bad time, it happened
to be at a time when the … when most of the people had gone away onto other things.
There wasn’t an obvious number two in the thing but there was debate as to whether
we should continue or not and – and suddenly the person you’d ask about it wasn’t
there, so yes it doesn’t – if the programme is good and healthy it is not going to affect
it, or not unduly going to affect it, if the programme is – is sick an ailing then it can
probably bring the thing to a standstill.

[12:00]

What were the problems then, the hydraulics issue or the –

Oh basically our problem was the … that we had a – that the performance had
dropped because the … because solving the control problem with the configuration
we had was driving a mass that we didn’t want up. Er, try and explain actually
because Alan then went away and solved the problem later by himself so – but …
we’d basic – or while we changed shape at regular intervals it – it was always
basically the same shape. It was a shape that we’d invented with Filton before ever
the programme started, it was … a vehicle in which the engines were at the rear of the
vehicle, ‘cause as we thought about it the rockets had to point out to the back of the
vehicle, in which the payload had to sit close to the – to the wings because … because
when you come back from orbit you don’t know whether there’s payload there or not
and therefore the centre of gravity has got to stay the same whether you fill the
payload bay or not. And you’ve got a very long hydrogen tank which tends to affect
where the aerodynamic centre is in different speed regimes, and you’ve got a little
delta wing which has got to be somewhere near where the centre of gravity is which
moves around over the place. And the further the centre of gravity, the centre of
pressure move in the course of – of a flight, the more hydraulics you need to – to keep
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the vehicle controlled. And so basically we had a long thin vehicle with everything
clustered round the back end of the vehicle because when – when you’d empty the
fuel tanks that’s where all the weight was and that’s where the centre of gravity was
and we had so many things that had to be on the centre of gravity. And if we’d – I
guess that – that if we’d had time to go around again we might very well have wound
up with what happened with Alan who went away and thought about this and said,
‘The real problem is that you’ve put the rocket engines at the back of the vehicle and
if the engines weren’t at the back of the vehicle, if they were in the middle of the
vehicle somehow, then the wings could be in the middle of the vehicle, the payload
could be in the middle of the vehicle and the fuel tanks could be either side of it and it
would all work. And as you went through different speed regimes the aerodynamic
centre would stay in the middle of the vehicle.’ And he said, ‘Why don’t we put the
engines on the end of the wings rather than on the back of the vehicle,’ and so he then
had a flyable vehicle and yes now they appear to have a – a viable vehicle that was a
vehicle we were looking for in the first place.

[16:00]

However … you may think this is the end of HOTOL as such but [laughs] … in 1989
– this is 1980 – all happened in 1989. In 1989 … I got a phone call from somebody
who was at – called Foyle Aviation, who were based at Luton who rang me up one
day out of the blue and said, ‘I gather you’re the man responsible for HOTOL? We
are connected with the Russians who are flying the Antonov 225 big heavy airlifted
into the Paris Air Show and they would like to invite you aboard if you’re out in
Paris,’ [laughs] you see, ‘for this – for the air show.’ And, I don’t know how I got an
invite out to Paris but I did, that the – that the Antonov 225 had actually been ferrying
the Buryan space shuttle around at the time and so it was going to fly into Paris with
the Buryan space shuttle you see, an opportunity not to be missed. And Steve Furness
from Wharton who was – who was actually the engineer who’d been doing all the
performance optimisation sums up there was also going to be in Paris, so we got
invitations for the two of us to go and visit the 225 on stand at Paris you see. Not
quite knowing [laughs] but – but you know you can’t turn down an opportunity to go
and see this. And so we – we made ourselves known and we were taken through the
barrier and climbed into the aircraft and welcomed by the Russians who said,
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‘Welcome to our dancehall,’ because it’s that big inside [laughs]. And in front of us,
inside on the other wall there was a – a poster the Russians had produced with a
HOTOL on top of the – of 225 you see [both laugh]. Erm, and we had a very pleasant
visit and got to climb up to the front office of – of the 225 which is sort of about a ten
storey building high in the end [laughs], quite impressive, there’s a whole – and you
get to it by a loft ladder basically, there’s a – ‘cause the main cargo bay is just a large
empty space and this – the ceiling of this large empty space, there’s a sort of door
about the size of a loft access door and you get through it for a – and you get up there
and there’s a whole world up there with the control cabin and a galley and sleeping
quarters and goodness knows what. Anyway we had a very pleasant visit and we
enjoyed the visit and so forth and went away with comradely feelings I suppose.

[19:40]

And … that could have been that and as I said the – I think that that was probably just
before Sandy died, he died in the middle of the summer, I’ve got the thing here
somewhere because there was a big aerospace engineering conference, Aerotec ‘89 in
Birmingham in September and I had to go and give Sandy’s paper to that and things,
so that was almost the – the farewell to HOTOL we thought. But the technical
director of British Aerospace, not of any site but the whole British Aerospace, was
Ivan Yates and he’d actually been looking after us, we’d been reporting to him on the
progress of it and, er … this was in the era of Glasnost and the opening up of the
Soviet Union. So in I suppose the January of 1990 he went out to the – whatever the
Soviet Union was there, out to Moscow, to talk about what collaboration there could
be between British Aerospace and the Russian aerospace industry, and the one thing
they wanted to talk about was HOTOL [laughs]. Erm … and they had had a … a
programme of their own, the Antonov 225 wasn’t just for carrying Buryan around, it
was for doing all sorts of interesting things, but the – one of the things was for air
launching a – a reusable space plane called MAKS which we didn’t know about at the
time but anyway. And … and … having come back from Moscow with this
information Peter Conchie says, ‘Have you thought about cutting down this, taking
out the air breathing bit, making it into a pure rocket and launching it off 225,’ as a
sort of interim measure. And we were invited out in the – in July I suppose it was of
1990 and the – a little team of us went out there, went out to Moscow, of which I was
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the junior member ‘cause it was – it was Ivan Yates as leading the delegation, ‘cause
he’d been the one who’d contacted me [inaud], Peter Conchie and his replacement,
because Peter was about to retire, who was Peter Finch and we had a translator and
myself and I think that – oh no and Jack Leeming who was the government contact as
it were, and myself who was the sort of junior engineer [laughs] on the thing if you
like, ‘cause everybody else was a director or – or something. It was an interesting
meeting, erm, because … we all sat on one side of a long table and the Russians sat on
the opposite side of the long table with the head of the Russian whatever it was, in
front of – of Ivan Yates. And there was a sort of empty seat opposite me and … the,
er, and then after we’d – and the pleasantries were exchanged [laughs] but little more,
and then after a few minutes the door opened and an elderly gentleman, I think even at
that time he had to be assisted to get to it, came and sat in the seat opposite me, looked
me in the eye and started asking technical questions. Erm, they weren’t actually very
difficult technical questions but they were – they were technical questions that were
‘have you thought about, do you know.’ And … and I could answer these questions
but they were – clearly later they were a sort of test [laughs] or an exam and I passed
the exam, and it was that I was the guy who knew how things worked, all the others
were bureaucrats, I was the guy who knew how things worked and if I didn’t know
how things would work they weren’t going to talk to me about things [laughs]. Right,
this guy was the chief designer of Buran, Lozino-Lozinskiy, and a lot of other things
as well, including some of the MIGs that – ‘cause he was ex-Mikoyan Design Bureau.
And as a consequence of this we set up the interim HOTOL Antonov programme as a
joint programme between us. I did now have – and in fact while – during the HOTOL
programme Wharton had led the programme and we’d worked at Wharton, now we’d
turned it round and I had led the programme and Eric Webb from Wharton became
my support from Wharton. Eric actually went a long way back in this in he – went
back as far as the 1960s, but he was much more in favour of a – of a pure rocket
solution and so forth, and did it.

[26:00]

And we start – and as a consequence we – were into a collaborative programme with
the Russians on this and we even got ESA support for – for some part of this, which
had been quite difficult – not been entirely difficult in the early parts of the – in the
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earlier part of the HOTOL programme but with the earlier HOTOL programme we’d
always had difficulty ‘cause we couldn’t quite explain things, ‘cause of this
classification on the engines and they want – and also they wanted us to do different
things. So the – ESA had a programme which they called the Wing Launcher
Programme which was looking at all sorts of options and the Germans in particular
were kind of keen on various things, and we were kind of included in this thing. But
– but by the end of 1990 we were into a collaborative thing with the Russians which
the ESA programme – which we could talk 100 per cent with ESA about and so forth.
We would eventually have the same political problem that because the UK
government wasn’t going to be a major funder, therefore they weren’t going to take
too much notice of it, which is a pity and ESA would find … problems which weren’t
really problems but which gave them the excuse that they didn’t have to take this as
seriously as they ought to have done. But we were – but … and I mean – and it’s one
of the problems that you have is that they say, you know, ‘What do the Russians know
about spaceflight, they’ve only been doing it for,’ [laughs] – is part of the attitude you
get. We respected the Russians and they tended to respect us in our technical
knowledge, the Russians had a fantastic amount of – of stuff that they – and
experience and so forth, clear – I mean you got the impression they should have
walked over us but bureaucracy got in the way [laughs]. And we actually got on quite
well, but they did tend to respect technical ability and not management, and we think
that we got on better with them because we tended to feel technical people rather than
managers.

What sort of contact did you actually have with them once the Antonov deal was set
up?

Quite – quite close, the – I can’t remember how often we went out there or they came
across to us, but … and I – and the guy who’d been like my exec office as it were in
the HOTOL days did a lot of the dealing with them subsequently, ‘cause he quite
liked going out and got on very well with them and I let him do this but – sorry?

Who’s that?
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He was called Dave Healas. Erm … but I went out there several times as well and I
guess that we were interacting every couple of months probably, and Russia was
changing very dramatically and the first time we went out there Russian customs was
something to behold, I think it took us two and a half hours to get through the Russian
customs on entry [laughs]. The next time we went through there we all more or less
didn’t have to break step because [laughs] they’d changed their view, they wanted
people coming in and dealing with things, and there were all sorts of odd little things
like this. Erm … eventually the thing would – would peter out because ESA wouldn’t
take it seriously but I guess – and also there was a little bit of … of problems with my
management as well by that – by the time that it finished.

What sort of problems?

Well what happened in 1992 is we went broke and therefore [laughs] –

[30:55]

But we carried on that – that activity until 1994 or so. And I think we probably –
yeah, looking at the papers … were working with the Germans on these studies as
well through to 1995. But nobody would take the idea of reusable launchers forwards
at that stage, politics again, the French weren’t in favour, they had their own problems
with Ariane 5 and they were going to be the principle things. And there’s – there’s …
you’re actually talking about turning the world upside-down a bit, er, you’re upsetting
the way that the European launch vehicle business was organised and to some extent
the European launch vehicle business is paced, I think is probably the right word, by a
little group in Vernon in France and the way it works is that you’ve got an operational
vehicle like Ariane and you therefore need a support staff of engineers who know how
the thing works and in particular how the engine works. So you’ve got to keep them
employed, but you don’t really want to expand that or contract it, so that group
develops a new engine and then looks after it and as their workload drops off they can
look at the next engine. So it’s paced by the – by how often that group can produce a
new engine and they don’t want – and here’s the way the French keep the thing going,
they don’t want to expand that and do different things in that, so if they – if they’re in
the middle of developing Ariane 5 they’re not going to take on anything new and then
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– and then they want it set up, and this was explained to me by one of the ESA guys
on one occasion and that drives the whole of the European launch vehicle schedule.
You can’t have a new launch vehicle more often than a certain amount dependant on
basically the engine people in Vernon. It’s not unusual for things to come down to a –
a fairly closed dependence on a particular group as the critical – as somewhere there is
going to be a pinch point, in the case of the launch vehicle business as it’s currently
set up it – it sits in this group in Vernon. It could be somewhere else, the space shuttle
… before it actually disappears, er, the space shuttle – the number of launches a year
that the space shuttle can do was limited by their ability to produce external tanks at
Michoud. And if you wanted more than eight launches a year, or five to eight
launches a year you basically had to build a whole new facility. So that – that was the
pinch point you see, it’s not the engines in that case, it’s another component, but
there’s something that limits your flow through and it’s – that’s normal in
engineering.

[34:45]

So when did the project actually get cancelled or …?

Well it didn’t, it – it just didn’t con – get continued. The … we did our work, we’d
reported it to ESA, the ESA people put – had at that point a continuing investigation
of possible, er, right, as I said, largely led by the Germans who were actually prepared
to put money into the thing but we were part of it. And, er, they also extended our –
our Antonov HOTOL work by asking us to look at a test vehicle and we developed a
sort of subs – or we developed a design for a subscale launch vehicle that wouldn’t go
into orb – or subscale vehicle which wouldn’t go into orbit which – but which would
allow us to test hypersonic flight and all the other things that were associated with it,
that use off the shelf equipment and so forth. And we did quite a good job there but
once again there wasn’t a take-up of the thing, it wasn’t that it was cancelled, it was
that nobody – nobody bought the product as it were.

How did you feel when the work wasn’t continued?
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Erm, it’s always a bit frustrating ‘cause you – ‘cause in this particular case we knew
there wasn’t any technical reason for it, it was just that there wasn’t funding to do it.
And it was slightly disappointing because we’d … there was an opportunity being
missed, the Russians had a lot of things that – that if we got the right sort of deal
going would have benefited European space and so forth, and it looked like the
Europeans didn’t want Russians taking part in – the best way of describing is they
didn’t really want Russians taking part in their technology, if we’d have done the deal
with the Russians then we’d had to give the Russians things to do and the Europeans
really wanted to hold onto those things. The fact that it – that it would have been
cost-effective if we’d moved towards better launch vehicles and so forth was – was
ignored because it was … it was not – not their objective, their objective was to – to
keep the technology in place, it didn’t matter – to some extent it didn’t matter about
the final object, the – it was the local things that were always the problem.

Politics again then?

Hmm … yeah, you know, it was only us who dreamt of – of cheap launches into
space that [laughs] wanted the end product [laughs] and the rest wanted something
else.

I’ve got probably about twenty-five minutes before I’m going to have to run away and
I have a whole bunch of questions I’ve been jotting down along the way as well.

[38:10]

One of them is about CAPS, I’ve talked to people who’ve designed planes and this –
this sounds a quite different process to the one they’ve been describing from an
earlier period, it’s –

Right.

What – what do you actually put into it?

Oh.
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And what do you get out of it?

The – and it will come back later when we talk about spacecraft design as well, not
today. A … an aircraft – fit aircraft [ph] is a combination of an engine, a structure, set
an aerodynamics, a lot of subsystems, erm, and a mission [laughs] in – what it’s got to
fly. All of those things if you think about it are – when we start, are flexible, we don’t
– you know, the structure’s got to hold the wings together and the wings have got to
hold the engines and so forth, the size of the engine is going to depend on how big it
is and the structure’s going to depend on how big an engine you put in and all those
things, and you can change the aerodynamics and do this and that. And the design
process is – is fitting all those together, right. What Wharton had done was to … to
say, each one of those bits, if you like, can be represented by a mathematical model.
It’s – let me bring it down to my level of this thing, it’s – it’s the – it’s a lot of sums
[both laugh], don’t think of it as a complicated mathematical model, think of it as a lot
of calculations, right. Now – and the results of those calculations would depend on
what you put in, so – and if – and so for a lot of the time, if I make it bigger, if I make
a bigger demand at the front as it were, the calculations will give me a different
answer at the end, but there’d be the same calculations, right. So if I can feed those
calculations into the computer and then link the bits at the beginning and the bits at
the end to the other bits, then I’ve got a – a model of the whole aircraft. And then I
can do things like changing the wings or changing the engines or giving a different
mission to the thing and so forth. And the whole thing will – the computer will make
sure everything fits together, right. And … and so it’s – it’s guaranteed to be an
integrated design, it’s not guaranteed to be the right design [laughs] ‘cause that
depends on what you’ve got as – as the mathematical model for all of these bits.
Right, this is why we had to look at the answers at times and say, ‘You need to change
this because if it’s that shape we wouldn’t do it that way,’ right. But the point with
this was … that to some extent we might have to change the sums that we did, but
there’s a sense in which you don’t have to do the same sums twice, the computer does
that for you, right. And what it means is – is in particular you can look for an
optimum design, you can play with the things you can play with until you get the best
performance out of it, however you define the best performances, right. And that’s
what CAPS did. As I said it was – it was an antique bit of software in the sense – and
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I think they’ve done considerable things to it in the meantime so it’s probably not like
that any longer but – because it sort of showed its 1970s heritage by having its own
programming language [laughs], for instance how you fed the model into – into the
overall thing was specialist operation and so forth. And it wouldn’t always do – I
think now – it’s a long time since I had contact with – Eric used to know this. I think
nowadays that you can actually drive the CAD from the – the model and everything
and when I talk about how we do spacecraft you’ll find that there’s a similar thing
there and they – and it’s changed, it no longer is in obscure language, it’s in
something that everybody has got on their desk. But that’s the basic process that –
that goes on.

So what’s the actual output, I’m just sort of getting my mind slightly mixed up with
CAD I think, so are you getting a model of, you know, a plane with these
characteristics rather than actual computer aided design then?

Hmm, it’s not – it’s not … well in a sense it does produce your drawing for you but –
and nowadays I think it really does produce your CAD drawing for you but, er …
what – your output is a – is all the numbers that describe the vehicle, how long, how
heavy, how whatever it is, so yes it – it draw you a drawing if it was connected to a
drawing system. In those days it wasn’t, you got – you got a lot of computer output,
but effectively it’s doing all the sums that you do in the design for you, making sure
they’re connected to everything else, right.

[44:30]

Second question about this then was talking about how this works with the different
teams involved, they had people at Rolls Royce, the people at Filton, are you just –
how are you working together, are you just inputting your own little bits to this?

Oh we used to discuss it and have meetings about things, but yes, the – that the –
you’ll have a concept and the structural department will give you a lot of equations
which relate to that structure and the propulsion department will give you a lot of
equations that relate to the performance of the engine and that will go through the
aerodynamics people, will – and to some extent the programme had default models, so
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when they started they ran on the default models and then we – we steadily improved
them. And for instance the aerodynamics got a default model of aerodynamics but the
aerodynamicist would go and build wind tunnel models and test it and get more
refined estimates for the performance and so forth. So all the things that departments
normally do go on. But what it eliminated, which was something which was there in
the early days and was there in the spacecraft systems up to the early 1990s, was
having a meeting in which the structures people suddenly find the engines have
doubled in weight and they’ve not allowed for it you see, the model is doing that part
of the job for you. You may find that – that why the heck is it that size [laughs], as I
said with the – with the shape of the thing, we came in one day and said, ‘It shouldn’t
be so short and fat, what’s driving that,’ and then we’ll change the part of the design
that drives that.

Which bit in particular are you connected with?

Sorry wh –?

Which part of the model was your main area of interest?

Well I – no, I mean … we – we put in inputs to the model, a lot of Stevenage was to
do with the operational side, and as I said economics was my particular thing and
you’d – it’s one of the things that almost falls down to the bottom because the – the
costs data tends to come out of – of the size of the vehicle, you know.

The other thing I was going to actually pick up at this point again was related to the
teams and you said that originally, you know, there was this difference of engineering
cultures between teams and different places, I was wondering how – how that
situation developed from – from the early days?

Well what – what happens, there’s two things that happens, one is you get people who
you don’t know whether you believe them or not, they’re strangers, it’s like any social
interface [laughs] but it’s rather critical here because they’re telling you things and
sometimes they’re telling you things which are not what you think they ought to be,
and so you start off saying, ‘He’s telling me that but do I believe that – does he know
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what he’s doing, is he competent,’ and so forth. So – so when you get different
groups coming in, then this is one of the problems about working together, and it’s –
it’s also one of the problems that goes with international collaborations as well, that
we talked about earlier. It’s do these people have the same – even do these people
have the same objectives that I do, are they trying to do the same thing, or are they
trying to get me into a position that’s different or take something away from me or –
you know, so you get that. You also get ‘what do you mean by’ [laughs], language
problems. Which even when you all speak English won’t be the same. In the case of
HOTOL, one I remember between Rolls Royce and Wharton was a thing called
recovery factor which is how well your intake behaves, and until they got sorted out
what you mean by that, particularly if somebody’s using a different set of units, then
you can’t use that mutual information, so there’s – there’s a lot going on there.
There’s a question about … of – and particularly with this model thing that it wasn’t
unusual that, er, when you got this funny problem that the thing was short and fat, that
the people running the model would tend to believe what the computer said, and even
the structural design department would say, ‘Well we put the right equations in,
therefore that’s got to be what it is,’ and it then was somebody from outside that group
who would say, ‘Why is it really like that, could we do something about it, do we
understand why it’s like that?’ So you get those sort of – of things working on. But
as times goes by you kind of know what – what he’s up to and what – what it is and
does he really know and it probably is okay and all the rest of it. So you then form a
team slowly over, an integrated team as it were, slowly over a period of time as you
get used to working with them.

[50:40]

And I think that’s why when you got to the ESA programmes that – that you got the
same groups tending to form each time, was because they were the guys we knew
about, wasn’t – and it had a lot more to do with being familiar with the people than it
did with commercial problems with the firm, i.e, you tended to make your
arrangements and then argue the case that we should be collaborating with so and so
[both laugh].
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One of the other questions I had on – on this subject is about opposition and support
from HOTOL, any noticeable proponents or opponents you came up against?

As I said one of the problems that we – we always had was that within Europe we
couldn’t actually explain what we were doing and it was going to upset an established
process. So there were a lot of – of people within established position within Europe
who were using the fact that we couldn’t explain what we were doing as evidence that
we were – that we shouldn’t take any notice of this. Strangely, towards the end of
both HOTOL and Hermes, we did have some meetings, we did meet people on both
programmes and find that we actually had common interests [laughs]. But it was too
late for either of by that time I think. ‘Cause we’d – we had common interests
because we were doing similar things in a way, we were both doing aerodynamic
vehicles in a launcher environment and we both had the same sort of – of design
process going on. We both had the same problems with the political end, I remember
the Hermes programme asking us how many different versions have you got, ‘cause
we have three, we have the one we’re working on, the one we’re telling to the
company [laughs] and the one – and the one that’s for public consumption [laughs].
And things like this, you know, so yes we had – there were things like this going, yes.
The other opposition that we had within the UK was a worry from anybody who
thought they were going to have to pay for the whole thing within government. No
matter how often we said, ‘This has got to be a collaborative European programme,’
there was almost – they wouldn’t necessarily – they wouldn’t come out in front of you
and say it, but the thing that was holding people back was we can’t afford … another
ten billion pound programme, and that was always … giving us problems with
support from anybody who thought that – that it would take away and the fact that
you weren’t necessarily doing this would – would be against us. And occasionally we
had problems, I remember there was one little problem that we had which was the fact
it was all British Aerospace, er … again I wasn’t there at the time but there was a … I
know there was a sense in which when the admiral went to ask for UK support there
was a question about, do you want money for this or do you want money for Airbus?

[54:50]
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So within getting money out of the government was a – was a competitive business, it
wasn’t isolated, you know.

A bit more favourable political conditions –

Yes.

Do you think it would have worked?

Erm, I think that the interim HOTOL would have been relatively easy to do. I argue
that – used to argue that there wasn’t any very complicated non – non-obtainable
technology involved in it, that we didn’t have. To some extent in certain quarters that
was a score against it, I didn’t want to develop new technology, I wanted to use old
technology and the technology people want to develop new technology so there was
that against it. The original HOTOL would probably have become Skylon if – if there
had been continuing support for it, or something like that. Er, it wants a bit more
technology than the interim HOTOL would have done … it would probably work in
the end but yeah. It wasn’t worth giving up on it, there wasn’t – and the thing that I
get told at regular intervals, it wouldn’t have worked because it didn’t exist [laughs].
Erm … it might have been tricky but it was – there was – we’d not discovered
anything which said, ‘You can’t make this work.’

Where were you actually planning on basing it was my other question?

You probably needed a near equatorial site so it – it – I mean we have – the concept
that – that we’d have operated out of Kurua probably, you could probably have
operated also out of a European site, particularly for polar launches but …

Wasn’t quite sure I was going to see one landing at Heathrow any time soon [laughs].

No, it wasn’t going to – it was never going to be Heathrow, you kind of needed a
dedicated site for it, for a number of reasons but … and the orbital problem means a
near equatorial site was a – was desirable and there is a place that Europe has down
near the equator, so yeah that would have been [inaud].
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[57:40]

I’ll finish this bit now because basically at this point we’re sort of – we’ve run
through most of the 1980s into the 1990s, a big thing that affects my career at this
stage is that in 1992 the space and communications group in British Aerospace
basically ran out of money. And they ran out of money on the one thing they should
have been good at which was communication satellites and they ran out of money on
communication satellites because all communication satellites were basically
commercial bids to customers and they were losing the bids regularly. And that was a
major part of their business, and … can’t remember which part of the 1990 – 1992 it
was, but suddenly they made everybody redundant, or large quantity of people made
redundant. And they – my – they made all the ‘headquarters’ [requests quote] people
redundant and my group was part of headquarters … and the guy who came to wield
the axe had this thing, he wanted to eliminate everybody at that – at that level. And I
escaped this [laughs] for an odd reason, which I shall now reveal and if he ever comes
across it he will kick himself [laughs], the rule was that if you didn’t have enough
money to support people for eighteen months they had to go. Now I had been taking
little contracts from ESA, not because we needed them, because headquarters people
were on overheads, they – they didn’t cost the firm directly, they cost them indirectly,
so I didn’t have to have money to support my group. But I’d been taking contracts
from ESA, mainly to keep track of what ESA were doing and to keep my foot in with
ESA. So I actually had money [laughs] and it was enough money to keep two of us
going, and it was myself and Steve Kemble who did the thing, the trajectory work that
nobody else understood, so he had to stay as far as I was concerned. The guy with the
axe got very frustrated by this [laughs], but unfortunately he came in with – with such
a … nobody was going to help him [laughs] and wouldn’t actually tell him the reason
why he couldn’t fire me, ‘cause I appeared to be self supporting as it were. What he
actually missed completely for ages and ages and ages, in fact through this entire
period that nobody was telling him, was not only did I have money, but it wasn’t
being used [laughs] ‘cause he’d not spotted that I was still an overhead charge and not
– and not part of this. But it – what it meant was that I lost most of my team, and that
was quite upsetting. Erm … we kind of continued working, I did lose – I lost Dave
Healas among other things, my guy with the Russians, but we did actually – after six
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months managed to drag him back onto the team and he – as a part timer really
because of his special expertise with the Russians, and he carried on for some time,
eventually had to take retirement on medical grounds and so forth. But we – it was a
point at which – and part of the problem – I ought to keep track of time, part of the
thing here was it was a communication satellite, a thing we ought to have been able to
do, that – that was causing the problem and it had been the communication satellites
that had been in the way of us doing other things which would have meant us – we
were more viable, and we’d been telling them for five – five years of this situation and
it had been ignored. So basically it was – it was that the management had – had set us
on being a single product company and the product wasn’t selling and they weren’t
taking our advice.

Why do you think they ignored you?

Er … they didn’t want to hear it, they had this view as to what was going to happen
and were – I mean I think that it was that they were … generally … in – that they
were ignoring everything, they were ignoring – that they got to a point at which they
weren’t really in contact with the real world [both laugh]. It can happen sometimes
and it happened in this case that they – that they knew they were losing jobs, they
knew exactly why they were losing jobs as well, and it would have been possible to
… because the reason they were losing jobs was that Hughes, as they were, would
come in late and underbid us, we felt that we couldn’t do that because we had to give
the right price as it were. We could have – it – at any stage we could have known that
Hughes were going to do this and deliberately underbid – bid them when they came in
and they would have only done it once [laughs], so it would have only had to happen
once, we wouldn’t have had to lose every time, they wouldn’t take this approach and
eventually they just ran out of money and the company had to be reorganised,
reconstituted. We lost a lot of good people and we slowly staggered back to our feet
and most of the people who’d been responsible for this went and one or two people
came in who managed to put us back on our feet. But 1992 was effectively an end of
an era, even though the HOTOL and launch vehicle work continued for a while
afterwards.

[End of Track 12]
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Track 13

That’s right, yes.

Shall we go from a different thread? Bob, the point we reached in the last interview
was what 1992 more or less where you talked about how there were redundancies in
your department but well you due to some fortunate financing [both laugh],
bureaucratic oversight managed to hang on there, how did your career develop next?

Okay, well the – clearly it wasn’t just me, it was everybody at Stevenage was going –
undergoing major reorganisations, the person I reported to was different, the … the
whole organisation – and in fact in the next six months or a year the organisation
would change more than once as the organis – as the whole sight became more
immediately commercially minded. At – at some point in – and I don’t actually know
the exact date, we will become Marconi, we’d be sold off to Matra-Marconi and so
yet again I would have a new boss … and no longer in the UK but in France and so
forth. The … the original axe man who came and did all the redundancies, he himself
didn’t last very long, probably because at – had he remained in charge morale would
have dropped to minus something or – and so forth. But it was necessary to get the
place reorganised, and for the immediate period I remember one of my directors
basically advised me to keep my head down and keep working and not worry about
things too much. And we still had work to do with ESA, it did mean that certain
things in convincing ESA that we were a good contractor had become more difficult,
so getting work from ESA was – was getting more difficult and so forth.

Is that connected with the changing political situation we talked about last time after
Kenneth Clarke and his disagreement?

Well no, this – you see Kenneth Clarke hit the scene in 1987, date I do remember,
erm, and – but we’re now five years downstream. It does have impacts in things that
are going on because by this time the UK had got the – a reputation for being antiman space, anti anything to do with that sort of thing, anti-launch vehicles and etc etc
etc. The … and one of the things that – but five years downstream from the decisions
that were made in the Hague, those decisions had also unravelled [laughs]. The
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French Hermes programme was in serious problems and was about to – if it hadn’t
already, collapse under increasing costs and reducing payloads. The Columbus
programme which was the space station end of it was undergoing serious …
redefinition, and technically we were a little part of the Columbus platform in that the
polar platform had originated with the Columbus programme and was still – and I
can’t remember the exact dates attached to the Columbus activity, I think at that date
yes.

[04:50]

Because one of the things that I got involved in which was interesting as an
experience, was about this time the Columbus programme was overrunning its budget,
let’s say it that way. The estimate for what was needed in whatever they were
proposing was – was too high and a working party was set up to rej – to find out how
you could reduce the cost of the programme to make it affordable within ESA, and
since Bristol were involved – Bristol was the prime contractor for the polar platform,
which I think at that stage hadn’t metamorphosed into ENVISAT, but I was recruited
by Bristol to sit on the working party to reduce the cost and it was to reduce the cost
of the whole programme. And so I was – found myself flying out to Frankfurt and
dealing with other things, and even though the UK was not part of a manned
programme Columbus had a manned – had a significant manned aspect to it so we
were dealing with – I was dealing with the ESA manned programme, even though I
was kind of being paid for by the unmanned bit. And it was an interesting exercise
that it’s another bit of – of ESA politics I guess, or the industrial end, in that it wasn’t
difficult to go through the Columbus programme and find areas that … that could be
reshaped quite considerably, but it was very obvious very quickly within this working
party that that wasn’t the question, the question was not how do you make the
Columbus programme cheaper, it was what will the various governments afford and
how do we make it to that price [laughs] … and that’s kind of a different question
[laughs]. It was an interesting exercise from my point of view, it wasn’t particularly
productive in that … I would have liked to have seen something which was more cost
effective, not something that was a cut down programme to meet the price that they
had. I guess there’s an interesting anecdote in the middle of this because it kind of
shows the sort of thing that goes on and some years later I heard the second half of the
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story. The … this Columbus was a human spaceflight thing, so a lot of the equipment
and particularly stuff that was being put together by Alenia who was one of the
contractors, the Italian end of the contractors, was to go in a human habitable module
at normal temperatures and pressures and so forth. And one of the things that they
suggested that they might reduce the cost of was the laptop computer [laughs]. Now
[laughs] you and I know that laptop computers even in 1992 or whenever are not that
expensive [laughs] so that they would significantly reduce the cost of a programme
which was running at periods three billion euros. Nevertheless – and there was a
serious question as to why you couldn’t go down to the local – it wasn’t PC World in
those days [laughs], buy half a dozen varieties of laptops, put them on a shaker to see
whether any of them shook to pieces when you launched them, find the one that was
robust enough to stand launch stresses, which were no worse than the launch stresses
that human beings have to deal with after all, and then do it. But that was not what
[laughs] Alenia were doing [laughs], they were inventing the laptop computer
industry all on their own as far as – as we can tell. And it’s difficult at this point to
take it seriously, as you can imagine, but this is not the end of the story because
somebody who we’ll meet in due course who was one of the ESA astronauts, Wubbo
Ockels who became a good friend, he – I recounted this story in his presence and he
said, ‘Did you ever see this laptop?’ and I said, ‘Well no, it was just sort of something
on a piece of paper,’ and he said, ‘I did, it was thirty-seven kilograms,’ [both laugh]
yes. So anyway – so –

Is that another example of – you mentioned last time at some point to do with
HOTOL, you talked about you didn’t want to invent new technology so much as use
what was already there.

That’s right, and –

Is that the same sort of mismatch in that case with the laptop?

I think it’s – I think it is that – that something goes on inside people’s heads that says
this is different from anything we’ve ever met before and we can’t learn anything
from the outside world, we’ve got to start and do it all ourselves. And special
requirements are put on and special things are – are done that essentially mean that
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you lose commonsense somewhere along the way, I think is my crude way of putting
it. And it’s something that isn’t always well guarded against … but hopefully it’s
only an … an oddity that occurs from time and time and I guess that if you found the
people responsible for this that they would vigorously defend what they were doing
[laughs] against the specification, which was probably about three inches thick that
had been put on them by ESA and so forth.

[11:25]

On a working party like this, are these people you already know or are they
unfamiliar faces as well?

Some of them were, some of them weren’t. I knew … while the UK had been
withdrawing from this area you have to kind of remember that since I went to
Stevenage I’d been involved in this area, the second day at Stevenage, which was in
Toulouse, was to discuss implications of what Europe might do within the space
station programme. So on that day I met people from Toulouse, people from Bremen,
people from Turin, who were looking at these things in 1982 in a very distant fashion.
But they had carried on working, we carried on working, we’d done studies together,
the polar platform had come out on one of those studies, that had continued when
ESA wanted newer things … then we would do the studies and it would be done as a
– as a joint group. And in fact in by the time – by 1992 when the redundancies
happened one of the jobs that I had at that stage was looking at the design of what
would eventually become the Ariane transfer vehicle, which is an unmanned supply
vehicle for the – for the space station, but part of the manned programme. And one of
the things that – that would happen there is that effectively because the UK wouldn’t
take up part of that we’d eventually be phased out, but for the time being I had some
role to play in that and later on when – as we became Matra-Marconi who were
involved, very heavily involved, and when my boss was a director in Toulouse who
was – whose – one of whose responsibilities was the guidance system for the Ariane
vehicle as a whole, then occasionally I wouldn’t lose the job entirely, people would
come back to me kind to give some sort of outsider view on some of the things that
were happening. So you – so while I didn’t have – I wasn’t producing hardware for

© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 277
C1379/05 Track 13

the UK, I’d not lost some involvement with these people and you’d meet them and do
things from time to time.

Any individuals you’d pick out in particular, just –

Well –

Just one or two, you know, representative examples might be quite handy as –

Yes, the … I’m trying to think of – of who the people are. The – a lot of the centre of
– of gravity of the sys – of that part of the system tended to be at – at Bremen and
there were a couple of – there were a couple of Brits at Bremen who were involved,
Peter Sharpe in particular who’d been so long at Bremen that he’d developed a
German accent [laughs], even though he was UK originally. There were … people at
Toulouse and originally the guy was Pierre Molette. I’m trying to think who one of
the later people were but I knew … it was a similar gang at Toulouse, and, er … the
one I do remember for … because she was a very … had a great personality, let’s put
it that way was Maria Perino at Alenia in Turin, was one of the few women engineers,
particularly Italian women engineers with a very Italian temperament [laughs]. Very
– very striking, and actually a very good engineer as well but occasionally you used to
have to calm her down if somebody made some slight remark about the presence of
women in engineering, as I remember a German did on one occasion [both laugh].

[16:30]

Was that something that actually changed over the course of your career in there, you
know, I’m –

It certain – the thing certainly changed … that – in the sense that when I did
engineering at university to start with, out of all the departments at Nottingham that I
– in engineering which was perhaps, I don’t know how many, 200, 300 people, there
would be one woman a year and in my year she was doing civil engineering. That
was uncommon as – to do civil engineering but you’d get one girl a year. By the time
that … that I left Astrium, certainly in the space business which does have some
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advantages as a source of engineering for – for girls in that you tend to work in warm
offices and don’t have to do heavy manual labour or anything [laughs], or boss too
many – no [laughs] I don’t know how to put that, never mind [laughs], you know,
labourers, let’s put it that way, the proportion of girls doing it was quite high. And
not considered anything unusual. There was a period I remember when I was at
Westcott when I actually had – when I kind of had a positive discrimination for girls
when we recruited because you could be fairly sure that they had tried harder than the
boys. Made one mistake there but – but generally that was a very good rule in the – I
guess this is the 1970s, that – that a girl probably had a – as it were a grade up on any
of the boys in terms of where she got to, ‘cause she’d been trying harder and so forth.

What was the mistake?

Oh one of them wanted to be a hairdresser and had [laughs] – and had missed that
[laughs] – I mean not a rocket scientist at all [laughs] and only discovered later.

Is this for like technicians grades or –?

This – the ones I remember at – at Westcott that that point I was involved in the
recruitment selection process for assistant scientific officers which was a sort of
school leaver grade, not a graduate grade. Now one of those that I – that I recruited, it
was quite clear very quickly that she’d not gone to university because her family
thought girls didn’t go to university and [laughs] that was for the boys, and we put her
through night school and day releases and so forth and off – and eventually off to a
proper education and she actually row – eventually she left us and went onto other
things and did very well, as a number of people who worked for me seemed to do
after they left me, but not while they were working for me.

Who was that, if you don’t mind me asking?

Her name was Carol Owen and she went off into Xerox and reached the high levels
within Rank Xerox. So … and so if you were certainly at the school-leaver end, if
you had a girl there was a good possibility that they were – that they should really
have gone to university but they didn’t ‘cause they were boy – they weren’t a boy,
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whereas the boys were people who’d failed [laughs] effectively to – to make the grade
in one way or another. And to some extent at graduate level that was clear a girl
who’d done engineering or physics at graduate level had wanted to do it, whereas a
boy – the boy – I mean this is slightly prejudicial because the boys also wanted to do
it, I did [laughs], so I was an example, but – but there was a higher proportion of boys
who got into it because lack of imagination for anything else. And that shift that
meant – and it’s now apparent within the study body that I teach, that shift that said,
‘This sort of thing is okay for girls to do,’ certainly over the forty of fifty years of my
working life had moved very dramatically from this one token girl a year to – out of
300 odd to I don’t know, certainly at Queen Mary I think it’s pretty well fifty/fifty,
without actually counting heads.

I was wondering if there were any – we talked quite a lot last time of your career in
the ‘80s, had the shift started to happen then to some –

Yes, I think that – I think that … the ‘70s and the ‘80s the shift was happening. Erm
… there were other things going – as you get into the ‘80s and the ‘90s there are other
things that are going on so it tends to distort matters and you can get me to be a
grumpy old man about engineering – education very quickly at this point [laughs]. I
mean the thing that we did with Carol which was to send her off to night school and
day release and so forth, nowadays would be non-existent [laughs].

So shall I pencil change in engineering education as this big overarching question for
the –

And I mean the point at which the technical colleges disappeared and all the rest of it
in – became substandard when – that’s unfair but [laughs], I say it’s very easy to get
me to be a grumpy old man at this point [laughs].

Got a whole section lined up for you on teaching –

Yes [laughs].

At some point actually [both laugh].
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No, we ought to go back into kind of what’s going on in 1992 and so forth.

Yeah.

As I said all the stuff relates to space station, manned spaceflight and so forth which
we’d been involved in now is disappearing very rapidly. The second thing that wasn’t
disappearing so rapidly but was more difficult for me to maintain any leadership in,
was the launch vehicles. That is I got a reputation within ESA for knowing about
things that we’d – knew certain things, but the UK wasn’t going to be a major player,
but I was still getting as it were subcontracts, particularly from the Germans, to look
at some of the advanced concepts that ESA wanted to – to look at. Not to – and
basically not to progress HOTOL but to look at all the other options that – that were
going, so we did a lot of – a series of studies with – with MBB or … Deutsche
Aerospace or whoever they were at the time [laughs], particularly with – particularly
with Munich, with Ottobrunn at Munich on – under the title of Wing Launch Vehicle
Studies, which were looking at reusable flying type of vehicles, quite often – and one
of the problems with this is that, there’s a lot of politics involved in this, but the
question that ESA asks you is not the question you’d really like to answer [laughs].
But they – but they determine what you look at [laughs], even if you can see from the
beginning that it’s a non-starter and you’re wasting your time, to some extent to – to
build things, they will want to do lots of studies and ultimately those studies don’t
dominate what actually happens, eventually some country with enough money, like
the French or the Germans, will come along and say, ‘We want this programme and
we’re prepared to put in and get everybody else to put in,’ and then the programme
gets going. So the eventual decision will be dominated by the financial politics at
national level. But in the meantime, ESA kind of keeps itself entertained and various
people entertained by putting out general study contracts in one form or another and
so through the early 1990s I was being involved with studies which were basically led
by and dominated by the Germans.

[27:08]
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The … but something else happened in the middle of this, and we were kind of aware
so I’m going to put it in now, because it represents … a – it’s relevant to what
happens later, it represents a shift and it doesn’t naturally evolve from any of the other
things. Though it kind of comes because – well let’s – let’s actually tell you what
happened. The guy who made everybody redundant at Stevenage was a Bristol
director, he’d – as I said he lasted about six months and then I think sensibly by those
who were in control of the whole thing was replaced by another guy from Bristol.

Who were these two guys, we can – well we’ll mute the names if you don’t want them
to be heard for thirty years or something, I’m curious –

No, I’ve just – I’d – my problem here is that I’ve just lost a name [laughs], and it’s
important … oh dear … Brian Oak. The first guy’s name is Hunt and I can’t
remember his first name but he was – he was replaced and – by Brian Oak, who was a
nice guy in his own right, everybody thought good of him. He wasn’t tarnished by the
brush of – of axing everybody round in sight, he took over and everybody breathed a
sigh of relief. And one of the early things that he did, which must have been 1993 …
and I didn’t expect it because after 1992 I kind of didn’t expect to be able to ask to go
to what you might call general interest conferences, the – I’d been going to IAF
congresses around the world each year, which were using for keeping track of what
was going on and meeting people, and the 1992 one for example I didn’t bother to
even apply ‘cause I didn’t expect there would any money for travel or whatever you
see. And then suddenly out of the blue Brian Oak sent me a – I can’t remember how
it came, whether he rang me up or sent me a note or whatever, but there was going to
be a conference at Beatenberg in Switzerland on the exploration of the moon, the
return to the moon and the exploration of the moon, and he said would I like to go to
it. Now on – on the basis that this was a … a period when travel money and so forth
was largely non-existent and this was not what I was primary employed to do but it
was something that – that I was interested in and was going to be fun and so forth,
was a bit of a surprise. It was – as I said it was one of the – perhaps no more than half
a dozen occasion in my life when I’ve – when somebody has done me a good turn
without really [laughs] – just out of the blue and I went off to the conference in
Beatenberg. Very interesting, I … remember I had breakfast with astronauts and
including … Harrison Schmidt the last – or the geologist on the flight to the moon and
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so forth. And made … contacts, because ESA was starting to think about a …
whether it should be involved in a – not a manned lunar programme but perhaps a
robotic lunar programme. And in fact, a year or so later they did some internal studies
and we got some external study to look at – in those days a thing called LEDA, can’t
remember what LEDA stood for but which was to look at a … moon – a robot moon
lander, and I got involved in the job and I now had – and all of a sudden I had a new
speciality on my plate to deal with. Er … and I can never remember dates so [looking
through papers] it – it makes life a little bit difficult in that really I can’t remember
when I did EUROMOON.

199 – [clears throat] sorry, 1997 ‘98 chief designer on EUROMOON studies at
ESTec is what I have in your CV.

Yes, that’s right, yes. And because what had happened out of this and out of the
various things was that the Dutch astronaut Wubbo Ockels had got enthusiastic about
and was pushing very hard for Europe to land an unmanned probe at the south pole of
the moon before the turn of the millennium [laughs] and they got together a … joint
industry ESA team to look at how we might do this.

[33:40]

And this because EUROMOON and I became the Matra-Marconi engineer delegated
to … to be part of the EUROMOON team, er … which very rapidly turned me into
the chief designer for the – for the system and I spent not quite sure, it wasn’t a full
year, but nearly a year commuting out to ESTec every Monday morning working on
EUROMOON through to Thursday evening, flying back on Thursday evening and
going into Stevenage on a Friday and doing the rest of my work and picking up the
pieces necessary.

And how do you fit the rest of your life round something that intense?

Probably didn’t [laughs]. And certain – and certain cracks in the fabric are apparent
from that period. Er … my son was doing his A levels and looking to go to university
at the time actually. The … the way we organised family life [laughs], let’s put it that
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way, as best we could at that time was – was actually on a Tuesday morning, ‘cause I
was out at – at ESTec and you were – and you don’t have a lot of social life, let’s put
it that way, so I would tend to be in the office early in the morning, just living round
the corner and so forth, and Elizabeth would ring me up Tuesday morning and we
would deal with most of the business over the phone on a Tuesday morning before
everybody else came into the office. And that’s how it worked, by the time that – that
I got home on a Thursday night she was probably too tired to want to deal with all the
[laughs] things and so forth. As I said I think we never really recovered from it but …
but it was a fairly – it was very interesting period. I got to the point at which the girl
on the Hertz desk at Schiphol Airport would pick the keys for the car as I approached
the desk [laughs] without me having to ask, pass them across for another week
[laughs]. But …

[36:35]

We kind of – we’ve kind of skipped things a little bit along the way because it’s the
convergence of something else that – that’s been happening in – in this period.
Notably the – I suppose the spreadsheets appeared on – on desktop computers in the
form of Lotus 123 about 1990. By 1993 or so forth we were into Excel spreadsheets
and 1994 we were into Excel spreadsheets, and I was having – previously I think I
talked with HOTOL about using their CAPS system for designing HOTOL where we
built descriptions, models, of the various parts of the system on – in those days a
special computer system and the – all the bits fitted together and then somebody
played with the inputs and the assumptions to optimise the whole thing. I realised that
with the sort of thing we were dealing with, the spacecraft thing, we were actually – I
was able now in the mid 1990s to do it all on a spreadsheet, helped by the fact that
there is a – a standard textbook on spacecraft system design called – oh I just know it
as Wiley and Larson, as the – by the authors who – which appeared in this same sort
of timeframe, which kind of gives – it has the great advantage that they gave all their
– it was a composite book that they were just the editors, the authors were various
people, but as each author did his speciality bit they were given a … a work – they
were given an example that they were expected to work – show how you worked
through that particular example. So it meant that each specialist description told you
how to do the whole job, as a – at a top level but it actually had to produce numbers
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out of the bottom of the thing. So there were algorithms I suppose you would call
them for designing things and if you were in the business you can get better
algorithms for designing solar rays and propulsion systems and whatever. You could
put these all onto a spreadsheet and get the whole thing interacting together and make
sure that all the bits fitted with one another and so forth. And I’d been originally
developing these with – and building them for the launch vehicle end. We – I used
them on the … the wing launcher studies that we’d done with MBB and then, er, ‘94 I
suppose we got another couple of studies from ESA looking at designing the top stage
for what would eventually become the Vega rocket, which is about – just about to go
into service. And once again I used them in those studies to put the whole thing
together. At that point I could actually do something rather nice which was I could
actually convert them into engineering drawings from the spreadsheet, they then
eliminated the software that we used, used an entirely different CAD system and I’ve
never been able to get back to that stage which is very frustrating [laughs]. But we –
but we did some work there that ESA, or at least the people who were dealing with
ESA, quite liked what they saw, we got another little contract which looked at using
general design methods for this sort of method of going into it, which gave me a bit
more time to work on. Unfortunately what ESA thought they wanted was a magic
tool in which you put things in at the beginning and you get a spacecraft out at the end
of it and that probably wasn’t the right way to do it, er … there are too many possible
configurations really to do things that way. And so you – the idea of having the
computer being able to design – well effectively to put most of the staff of the
aerospace – or of the space industry round Europe out of business with this PC that
would just turn out new computer – I think was not realistic, let’s put it that way.

Technically realistic or politically realistic [laughs]?

Both probably [both laugh], realistic in every possible sense. What … however, what
I did …

[42:30]

Then and subsequently was basically to collect building blocks, I call it Lego, that you
could select and cut and paste and connect together and put new spacecraft design,
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specific to the requirements that – that people had. I was largely doing this on my –
on my own, ‘cause I wasn’t a mover and shaker within ESA the … they tended to
totally ignore me. I was just looking to see whether the paper – but – it – on the basis
it – not invented here, and I can’t remember the dates ‘cause I obviously didn’t write a
– produce a written paper for it, but ESA had a – a conference on system – automated
system engineering or something of that nature in ESTec at which lots of people came
along with very sophisticated specialist pieces of software that would do things that
nobody wanted to do, and I gave a paper which said, ‘Hey guys, you can do this all
with a copy of Wiley and Larson and a spreadsheet,’ and it went down like a lead
balloon. And then the following day people from the jet propulsion laboratory in
Pasadena came over and said, ‘Hey guys, you can do this all on a spreadsheet,’
[laughs] and all of a sudden … you know, the Americans are doing it. And attitudes
perhaps started to change a little bit [laughs].

[44:20]

What actually eventually – it still didn’t turn everybody over immediately, but when I
went into ESTec to do the EUROMOON design this is how I did my design, by that
time I was getting quite good at it and … and while at the beginning it was kind of
different people from different companies each contributing an engineer and in
particular I think I remember in those days that … it – Aérospatiale was still
Aérospatiale within the thing, had ambitions to take – take this thing over and their
engineer wanted to take the whole thing. He was a nice guy but he came in initially
sort of, ‘We’ll do the whole thing for you.’ But because I could – ‘cause I got a
method for designing and for integrating the team, eventually – or fairly quickly in the
process I became the lead on the design side of it with people working for me. And at
that point we – this was the first point at which we’d done this with a team, which was
quite important. Up to this point I’d done studies on my own and so forth, but
immediately you get a team involved it’s not just a – a design exercise, it’s a
management exercise as well. And … so you’re now into the real world, you’re now
into doing things in anger as it were. But we … quickly got a working method
whereby the spreadsheet which was the model was available to the whole people on
the team, it was controlled by me, you have to manage this thing carefully and the
way that it worked was that Tuesday morning at 9:30 we would have a design meeting
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at which everybody who had technical input would come, we’d decide what we
needed to look at, we decided what changes we needed in the design … and … we’d
minute all those things. And … in fact that was followed by a progress meeting, a
programme managers meeting when we – and having just gone through what
everybody had done it made life easy ‘cause we then knew where everybody was in
the process. But immediately that was over we put the minutes on – on the network,
we – then I went away and made the modifications to the programme or the additions
to the programme that were needed and that would – that new version would then go
on the web and everybody – or on our intranet, and everybody on the team could then
see it, this is what we were working to and if things had changed they could see what
the numbers were they needed to do. And we got – first thing was we got the team
used to the idea that what you’re interested in now was not just the numbers, but the
relationship between the input numbers and the output numbers, that is the
relationship now which counts, because the computer does the calculations, you don’t
calculate the numbers, you tell the computer how to calculate the numbers.

[48:35]

And it gets round the problem of people having to do things sequentially. Er… the –
an example of this in a way and it wasn’t done on EUROMOON, it was done on an
earlier project by one of my friends who was the design manager for one of the
communication satellites we did, said, ‘When we got this,’ and I was given the job
[laughs], that afternoon the thermal engineer walked in my office and said, ‘Where’s
my specification because I’ve got to do this before I go off on some other thing for the
next three months,’ [laughs]. Now as a layman that doesn’t mean too much to you but
for the thermal engineer to do his job he’s got to know where all the heat sources are
within the spacecraft, Mark had a whole half hour or so [laughs] to think about the
design of this thing [laughs] and – and so he had no idea ‘cause he needed inputs from
the power people and the electronic and so forth all the way through before you could
even start to give the thermal engineer – the thermal engineer is the last in the chain in
a way. Now … the – now when we got to the EUROMOON state we could put some
numbers together so that the thermal design could be – that the thermal engineer could
have some numbers to work to, but what he’d actually be doing is to work about how
all these numbers that went in at the beginning translated into insulation and radiator
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areas and so forth at the end, right. And because it was now plugged into a
programme where the power people and the electronics people were all putting their
bits in, when things changed we didn’t have to go back to the thermal engineer who
might be on some other job at that point and say, ‘Can you do the calculations again?’
they were all in the computer, the computer did it automatically and where you – and
in particular with these sort of designs the whole thing then goes round in loops and
so forth and so you – connecting everything up was done automatically on the
computer. And the only thing that – the only check you needed to do was kind of
when you got to some sort of stable design you’d get the thermal engineer or whoever
it was to come back and look at the – his bit of the spreadsheet and say, ‘Yes,’ or, ‘if
you go in there I’d alter that bit to there,’ and we’d make the small changes. But you
– but it meant that instead of working sequentially you could work concurrently, that
people could do everything together and … the – there was a little bit of a revolution
in ESA, some people could understand this and some people couldn’t, ‘cause people
were used to reading reports and so forth and I actually wanted them to sit in front of
a spreadsheet and read a spreadsheet, even though it was laid out of the way they
would expect – laid out they … some people it was different and so forth.

[52:10]

One of the things that was apparent was we made progress very very quickly. In nine
months we had gone through what I called phase A and phase B exercises and later
when the programme died and – and people were looking at it somebody said, ‘Yes,
one of the reasons why you were moving so fast that people weren’t keeping up with
you, you were out of – effectively out of control as far as ESA was concerned.’

Out of control, that’s –?

Yes, essentially, if – if the managers can’t keep up with what the design people are
doing, right [laughs], if – and these terms that ESA’s role is fundamentally to – to
make sure that what the design team are doing is realistic, acceptable, fits all the
things and if you’re moving faster than they can keep up with it, effectively you’re out
of control, you may be doing the right things but it makes them very nervous because
they’re – they’re not keeping up with things.
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Is that something that was apparent to you along the way or just at the end when
someone told you?

It probably wasn’t apparent until the end of the – of the thing. However, the … in the
process of doing this the … a – a young ESA engineer kind of became my deputy, or
sat next to me all the way through this, called Massimo Banadecchi and he saw this
thing in action and … and understood what we were doing and how it worked and
what we needed to do. And after the programme was over he then went off within the
ESA bureaucracy and said, ‘This is the way you need to do things and we need
computer equipment,’ and etc etc, and I think he’d built his original rigs out of – out
of surplus [laughs] – or rejected computers and so forth, but essen – but effectively
got ESA to look at computer aided concurrent engineering. Now what they do and
what I do is not exactly the same and part of that is because what – the way that ESA
works and the way that industry worked were different, ESA – ESA’s task in a way
was to have a row of specialists who would look at the technology and things all the
way through and so what they really wanted to do was to get seventeen people in a
room, each dealing with a different part of the task and I said, ‘If you were at Astrium
doing design studies the idea of getting seventeen people into a room in an early
design study was laughable, you know, if you got three you were doing quite well.’
So we actually needed to be able to work without seventeen people in the room. You
couldn’t afford to keep that many people occupied for that length of time, on initial
studies. So there was – there was and there still is a … slight difference of approach
between ESA and the industrial aspect to this. But essentially out of the
EUROMOON programme came one of the things that – one of the particular things
that came out of it was the demonstration that you could do very more efficient, very
much faster initial design activities with concurrent engineering methods, effectively
doing things that the Americans, in particular JPL and the Aerospace Corporation in
America had been and were doing. I think the Americans spent a lot more money
than we did on it. And I think had the Americans had not done it ESA wouldn’t have
thought that it was possible, but – but because of EUROMOON, erm …

[56:30]
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The original idea behind EUROMOON was to put this probe on – on the pole of the
moon then –

That’s exactly right, we were – our task was to get a scientific payload down … the –
you need a bit of astronomy at this point, there is – the moon’s axis is not highly tilted
to the – to the orbit round the sun. The earth is tilted over at twenty-three and a half
degrees, which means that we get autumn and winter and spring and summer and it
also means that if you get close enough to the pole you get periods in which the Arctic
and the Antarctic go into darkness for six months. The moon’s only shifted over by a
degree or so and … the result of this is that – and the poles are fair – both poles are
fairly mountainous and the result of this there are areas very close to the pole of the
moon which are effectively always in sunlight. Er … effectively the sun tracks round
the horizon, all you’ve got to do is to find a point at which the horizon is a degree or
so below the horizontal. And so the … there are also areas, you know, there are
craters in that area which never see the sun [laughs], but – but if we’ve got an area
that – if you’ve got a position that always sees the sun, one of the advantages of that is
that my spacecraft running off a solar ray can keep power all the time. It’s possible
that you never exactly get to that condition, but anywhere else on the moon when the
sun goes down and you’ve got fourteen days of darkness and if you’ve not got any
nuclear power or something to keep it going then it gets very cold among other things,
has to go to sleep [laughs]. Whereas in these polar regions close to the pole, you
might have … areas where the sun is only obscured for perhaps a few hours each
month, so you can keep your spacecraft continuously active, so that that was one of
the interests. And it’s – it’s an area of course that the Apollo programme and the
early probes didn’t go anywhere near, or the Apollo landing sites close to the equator
and, erm, even the Russians sites don’t go that far north and south. So the scientific
interest, erm … it was a bit of a challenge, one of the challenges being that if we were
going to do this we were going to do it in a hell of a hurry and that meant you didn’t
have a lot of time to do clever development and new technology and so forth, we kind
of had to run with what we did. We didn’t know what the surface of the moon looked
like in this period, the best pictures that we had had come off a United States Air
Force mission called Clementine … which kind of suggested that there might be areas
kind of 100 metres square [laughs]. So we were basically trying to put a spacecraft
down and remember that this is – that just the idea of rocket landing on the moon is an
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interesting exercise in its own right, previously it had only been really done by the
Americans and the Russians and the Apollo programme and so forth. And we’d not
only had to soft land something on the moon, but we had to do it in a very limited
area, perhaps only 100 metres on the side, that we didn’t actually know where it was
[laughs] and we probably wouldn’t know where it was until we were get – we got
there. So effectively the spacecraft had to go into orbit round the moon, survey where
it was going to land, make a decision – well make a decision, people on earth had to
make a decision, and then land under its – under limited control from the ground
‘cause of time delays, er … onto a surface which was probably not well defined,
probably had rocks on it and so if you – if you managed to land with one leg on a rock
you could turn over and so forth. And, er … in a condition where the velocity went to
zero when you were at the surface [laughs], let’s put it that way. And you had to do
this without inventing anything new.

[1:02:05]

So it was – it was quite interesting.

Why was the project cancelled eventually [both laugh]?

The … I think politics, I don’t think – I mean from a technical point of view we were
doing very well. I had … oh and the team had – had come up with solutions to
everything that I’ve just said. One of the … the things we did for example that – and
we built a little simulator to test it was we said, ‘Okay, our – we can put radar and
things on the thing to tell us how high we are,’ it was actually done in an optical way
and, ‘we can control the descent so we come to zero velocity at the surface.’ But
you’ve got this problem about don’t want to put the foot in a rabbit hole when you
touch down. And while people were developing pattern recognition, things that
would perhaps – and I should also point out illumination is not very good because the
sun is on the horizon all the time. So the solution that we came up with was that the –
clearly the spacecraft would have a camera looking up when it was going down, that
camera would transmit back to earth, somebody would be watching the pictures on
the way down and they would have the capability of re-designating the landing point.
Put it – not control so that you come there but you look at the picture, you say, ‘That’s
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where I think we should land,’ and we built simulations to find out how much time
delay we’d need between seeing the rabbit hole and the spacecraft reacting to it and
the answer is it’s about fifteen seconds from the spacecraft seeing the rabbit hole to
the spacecraft moving sideways. And so that was also built into this big spreadsheet
model that carried everything, right. So why was it cancelled and it got cancelled in a
very – one of the things that – that Wubbo Ockels had been looking at was the
possibility of getting commercial sponsorship of some sort, of this, and of … of the
whole problem about funding because this wasn’t going through the normal funding
channels within ESA. And we – effectively the ESA programme board met once a
quarter, er … technically we were doing very well, we still needed to … put touch –
or to get a good estimate because we got to the point to which we were going out to
subcontractors and saying, ‘How much to build this, how much do you want?’ and so
forth. So the next bit as it were was to produce a – a costed system that we could go,
‘This is how much money we need to do it,’ and we thought that the – or Wubbo
thought ‘cause it was his job, that it was going to be the programme meeting in three
months time that would make the decision about whether it was go or no go, whether
we’d run with this. But the programme committee got cold feet, programme
committee thought, this looks as though it might work and we might be stung for the
money [laughs] and they decided that they would kill it before they knew how much
money was involved, so they killed it three months early, just before we really
finished it. I think because … they – they felt that if they’d left it the political
repercussions would be too big, so I think politics killed it in the end. It might have
been a very tough job to meet the timescale but I think it – it was basically political
risk that – the risk of having a programme that was not the orthodox system
programme foisted upon them at a late stage.

[1:06:55]

So – and in fact it happened [clicks fingers] like that, that I … for some reason I didn’t
go home on the Thursday evening that week, erm … but we’d actually got to the point
at which the documentation needed a librarian, if I can put it in that [laughs] – that
form. As we’d kind of built to the point at which we – we were doing it, then there’s
a lot of documents, there’s subsystem requirements and – and so forth, and … if
you’re going to do this right there’s – you need to formalise this at this stage within
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the project and you need a – what we used to call CADM, Configuration and Design
Management man, who … basically organised all the reports and do things. And … I
went home and as I said I don’t think it was the Thursday, I think it must – it might
have been a Tuesday but I don’t know why, I went to Stevenage basically expecting
that the next week I would bring my CADM guy out with me and we’d do the
organisation, that was what we’d planned, what we’d organised. By the time I got
back to Stevenage the meeting had been held and the programme was cancelled
[laughs]. So it went from full steam ahead to zero in the course – basically in the
course [laughs] of – of an overnight flight.

How did you react at the time?

[Laughs] Slightly shocked yes, slightly stunned.

[1:09:00]

But things happen. We did – we did actually have at least another week to sort things
out. And the strange thing about all this, the interesting thing about all this, my …
director at the time was – and I’ve lost the name again but it’ll come back to me, was
in Toulouse, I reported to the head of the launch vehicle division in Toulouse at this
stage, Claude Gionnet, that’s the guy’s name. Now, remember that this was a joint
ESA industry and Matra-Marconi had been paying for me to be in – in ESTec over
this period you see, er … and I remember a – but because Claude lived in Toulouse
and I lived in Stevenage and part of a little group in Stevenage with – was actually
nominally run by Mike Dandy, we tended to … not have a day to day [laughs]
communication, let’s put it that way, and he had other things on his plate anyway.
And he came – some year or so later he made a comment about, ‘And there was
EUROMOON and we made a loss on that,’ and it was Mike who said, ‘No we didn’t
[laughs], strangely enough we made a profit on that,’ and he said, ‘How? We were
paying Bob’s salary and travel expenses out there all that year [laughs], how can you
claim you made a profit?’ and the answer was that Wubbo Ockels, because he was
running the thing from an ESTec point of view had got a budget out of ESTec to pay
for the things that ESTec needed you see. And when it suddenly came to a halt he
was left holding a large purse of money [laughs] and so it was agreed that all the
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people who – that this money would be divided up among the various people who’d
contributed to the programme, of whom I’d been a major contributor and therefore got
a substantial amount of money which more than paid for me [laughs] for going out to
ESTec for a year. So in fact despite the fact that it had been funded by MatraMarconi Space, Matra-Marconi Space actually wound up making a profit on the deal
[both laugh].

[1:12:00]

There was one further output of the EUROMOON that – that didn’t directly involve
me but while EUROMOON didn’t go and land on the moon, some of EUROMOON –
or the – within the group we had act – because – in part because we from the
beginning had said, ‘We don’t know enough about where we want to land ahead of –
of the landing, we really need something in orbit round the moon to do the
reconnaissance for us,’ as it were, and we’d looked at different options, we’d not only
had looked at the lander doing its own reconnaissance, which was the prime idea that
we’d been proposing. But we had actually looked at building a separate a space – a
special spacecraft that would just do the orbital reconnaissance and that … survived
and metamorphosed into SMART1 which actually did, with certainly the scientific
team that we’d been working with and various other people, did actually fly slightly
later than 2001 but it flew successfully and – perhaps a lot cheaper than
EUROMOON would have been but did a good job. So everything was not lost out of
the cancellation of the programme. Which is not untypical of the … of what happens
if you’ve got good people doing these things. It’s often looked as though the HOTOL
programme sort of didn’t come to anything, and in fact I always say that – that there
were actually two significant developments which came out of the HOTOL
programme, one was the concurrent engineering process which I’d learnt within the
HOTOL programme and then applied to spacecraft, which was kind of my
contribution. The other one was Steve Kemble trajectory analysis programme which
he’d – which had originally worked on because we wanted to know how HOTOL got
into orbit. But because Steve was a clever guy and did some fancy tricks, now
navigates ESA spacecraft round the solar system [laughs]. So, er, as long as you
retain a memory of things and … the techniques that you develop –
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[1:15:10]

Quite often there are side effects from all these programmes which benefit something
else later and actually get used.

I think we should take a break for lunch in a minute but I’ve just got two or three
other questions just to wrap up this little section really. You talked about the team
you were working in, having a team under you for the first time in the project stage at
ESTec, I was just wondering who else was in the team and how were they organised?

Oh yes, it wasn’t the first time I’d worked with a team because when I’d been doing
things at Stevenage I’d – I’d had a section and people working with me. And when
we’d been doing work on the space station studies and so forth there’s been a team
because we’d had – it had people from different companies working together as a – as
a group there. This one was … different in the sense that – well first of all there was
an office and we – which was a – a lot of cardboard cubby holes actually but – not
cardboard cubby holes but you know what I mean, we all had a desk and a [laughs] –

Cubicle for –

Cubicle and a PC and so forth. But … there were people from the various industrial
organisations that … that had contributed things, er … some of whom were there all
the time, some of whom came in did things and went home and did things at home.
Maria Perino from Alenia was one of the people who came in and did things and went
home [laughs], who you’ve come across before. The guys from Bremen it was
Rashid Amekrane who was there, their Aérospatiale guy was Jean Pierre Bombled,
erm … and trying to think – and … oh dear, Simmons, I’ve forgotten his first name,
and I can’t even remember where – who he was working for at the time, he was a UK
guy but he was working for the Danes I think at that time. So there were – there were
half a dozen maybe – yes there was – and again the name that’s gone, our … Catia
driver, our CAD man, was from Contraves. We had, erm … Spanish … guy who
again wasn’t there very often but was responsible for landing gear, things like this.
And then we also had people from ESTec themselves. The … the project manager
was Wubbo Ockels ‘cause it was his idea and he was driving it through, and we had –
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can’t remember the name … we eventually got an ESTec project manager put in and
then there was Massimo Banadecchi who came to – with me on the design end and
then there – because it was ESTec most of the ESTec people had offices somewhere
else so they would drift in and drift out but – but they would actually contribute to –
to various aspects of the – of the design, so they weren’t – didn’t actually live in the
same office but they were very accessible.

Matrix working again then or –

Yes, I mean it was basically a group of people, each of whom had individual
responsibilities … who did various things and – and gave advice and so forth. But
you need – somewhere in this there has to be somebody who is responsible for the
system, not the individual bits of it, and that was kind of what I was trying to do with
this.

[1:20:20]

And we also had a scientific team of course who were working out what to do with
the payload, ‘cause the design, when it comes down to that, was basically how much
payload could we put on the moon. And I remember that my little – that we kept
redoing the thing and re-optimising it every time that I adopted the principle that
outside the cubicle I worked in each week I would stick up what today’s payload was
[laughs]. And so that – and – who was the principle guy who was the … oh this is
dreadful, these people if they ever listen to this will think that I’m dreadful ‘cause I
can’t remember people I worked very very closely with in the middle of this [laughs].

I’m sure we can probably append some in the transcript later if [laughs], in square
brackets if needed –

Oh dear, I can’t remember the name of the chief scientist and I’m great friends with
him, he was I think Vietnamese originally, he was French in the ESA terminology but
… dreadful getting old … it’ll come to me in the middle of the night [laughs].
Anyway, so – so this was all part of the … of what it meant as a team.

© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 296
C1379/05 Track 13

So it brings us onto, well two other questions, both of which sort of segway of this
actually.

[1:22:15]

One of them was the relationship between engineers building things to get
experiments to the moon, and the scientists who are doing the experiments, what sort
of a relationship is it, is it just a case of, you know, this is how much weight and this is
the shape of what we’re going to be landing and what can you do in that, or is it –

No, to some extent you – both sides have got to understand what’s going on. Erm …
the – kind of if you – if you make it – if you simplify it you’d say, ‘Okay, the
scientists come up with a requirement and the engineers try and make that happen,’
quite often it’s not as simple as that. The – as an engineer you need to understand
what the scientist people are trying to do, what their constraints are and so forth. But
you get the reverse happening as well because the … and it – and depending on which
project it is, the scientists may need to understand what you can do and what you can’t
do. Or perhaps even more importantly what you can do but it’s going to cost you
[laughs]. You know, how – and it’s one of the things that can go wrong with – with
ESA programmes, and does go wrong with ESA programmes I believe, is that
because the science people don’t have the financial responsibility and … and so one
of the things that can happen is the science people draw up a very rigorous scientific
requirement, with very good reasons, they’re trying – it’s not just a matter of can I get
a lump of the moon, but I actually want to know exactly where it came from and what
it was and wasn’t contaminated and so forth. So that – that will make – if there’s no
constraints they – they will tend to give you the highest requirement that they can.
But if they don’t understand the overall system what you will wind – and the
engineers simply try and implement that, you wind up with a very expensive thing and
a number of ESA programmes get this run away effect … and that – and if people at –
had relaxed a little bit about what they were trying to do and not tried to make – and
one of the things that’s happening with that is because the runaway effect tends to
make projects expensive, they tend to be the only game going which means
everybody wants to ride on them, so it gets even more expensive. So there isn’t an
obvious force driving in the opposite direction.
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Sort of this runaway domino effect almost?

So you get a runaway domino effect and the – that the only thing that limits it is
eventually you’re asking for too much money that you can’t possibly get out of the
governments.

Is that the ultimate, you know, limiting factor then money rather than –

Quite often that’s the – that seems to be the ultimate limiting – well quite often what –
what happens and there’s a very good example going on at the – at the moment with
the Mars programme, that what actually happens is that the system gets bigger and
more complicated and more expensive until it’s totally unaffordable and then
somebody tries to cut it back down to size. And that’s a bad move because instead of
starting with something that you understand which is optimised for something
smaller, what you’ve now got is something – you’re still trying to do the big job with
bits cut out of it. It’s – it’s like trying to make a small car by cutting lumps out of a
bigger car [both laugh].

Not the integrated approach from the start then?

Not an integrated approach, it’s perhaps a particular thing of mine … that – that I’ve
been trying to – to encourage over – over the last few years, for ESA and people to
look at small and more focused and a lot cheaper missions that could do things …

[1:27:30]

My other question about – well just wrapping this up really, was obviously you spent
a lot of your time working with ESA but I think this is the first time we’ve talked about
you working at ESA, at ESTec?

Yes, this is the first time I was actually at ESA working in – inside ESA at the time.

What’s it like, it’s – you know, as a working environment?
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Erm … I’m not sure that I could – could say ‘this is what it’s like to work at ESA’
‘cause I wasn’t doing what everybody else is doing at ESA. You kind of get an
impression – well you get an impression working for ESA as well that the technical
people at ESTec spend a lot of time – somebody once told me how much it was worth
to KLM, they spend a lot of time on an aeroplane – on – what they call on mission
somewhere else, learning from other people and looking at what other people are
doing and so forth, and I wasn’t doing that, even though I was on an aeroplane twice a
week [laughs]. And for a lot of that period on a KLM aeroplane at that. That … so
you – you don’t get that. The ESTec facility is big, it’s probably the biggest – sorry
the biggest space facility in Europe, and it does everything and none of the – none of
the other company – the other companies are spread round, a company like Astrium
probably employs more people in total but employs them in four different countries
[laughs] and probably – I don’t know, I would like to count how many sites. But
ESTec is there as one big organisation with an enormous car park. Somebody once
said, ‘When you leave your car you set your GPS so you can find your way back to it
at the end of the day,’ [laughs]. You know.

Is it a friendly place to work or …

Er …

Let me phrase that question better, how would you characterise the day to day work
there, is it – does it have any character to it, it sounds a little bit big and forbidding
from what you’ve said [laughs].

I think it depends – yes it does and I think it depends because it’s doing – it’s got
different groups and divisions in it and it depends which group and division you are
working for.

How was yours?

I’ve remember who the chief scientist is, it’s Bernard Foing [laughs].
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Another name I’ll have the spelling of later on [laughs].

F-o-i-n-g [pause]. The … the science people for instance are fairly … small group
who do things themselves and generally work together I think reasonably well. It’s
also difficult for me to tell in terms of cultures. Erm … the [pause] ESTec is a lot of
offices and there’s a lot of – it tends to be a lot of closed door offices, people sit in
their office behind a closed door is one of the things that on one occasion when I was
in an environment which was where you sat in your office and you – and it was
difficult to leave the door open, I felt very nervous and insecure in that environment
[laughs] so I didn’t like – I mean it was not an environment that – that I would readily
work with. It tends to make you isolated. I … the environment you have in
EUROMOON where we were all in a big area you tended to interact with everybody,
just in terms of drinking coffee if nothing else, so you got quite a lot of informal
interaction as well as meetings and so forth. I think … but somebody pointed out to
me, that most of the people within ESTec don’t have English as their first language
and they therefore are happier to read things than to chat. Erm …

Do you speak any other languages or …?

Oh I speak a bit of German, that’s about the limit, er, I knew my – when I was
travelling to Germany regularly I knew my German was getting better when the taxi
driver answered me back in French. He knew I wasn’t German but he couldn’t tell
that I was English [both laugh].

That seems a good point to go for lunch I think.

Okay [both laugh].

[End of Track 13]
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Track 14

Okay, ready when – well what happened when you got back to Marconi after the
EUROMOON expedition?

Oh right. Erm … the – initially the answer is that I was doing all sorts of odd boring
things that … bit pieces which not even worth remembering let alone recording. The
… the group that I was working for still was the launch vehicles group, which within
Astrium at the time was … well it was dominated by the French who were building
lumps of Ariane. The particular group that I was part of was … twinned if that’s the
right word, with the German group in Friedrichshafen in South Germany who were –
yes the principle reason for that, was that the UK had been involved with the Ariane 4
programme in building the dual launch structure that goes on the top of Ariane 4,
enable them to launch two satellites at once. And we continued doing that, the last
one went out in – it must have gone out in the lateish 1990s, after – in fact after
EUROMOON finished. At the time it was a very significant structure, it was a largely
carbon fibre structure which was kind of a lot of Stevenage expertise, and it kind of
demonstrated Stevenage’s expertise, even though I wasn’t directly involved, because
when it was originally proposed to manufacture it, various other people including bits
of British Aerospace said, ‘Oh you can manufacture carbon fibre structures,’ and
when we asked them to do it they couldn’t manufacture the structure that we were
doing. It was quite an important part of the Ariane 4 programme in that it allowed
you to launch two satellites at once on a larger rocket and Arianespace did a mix and
match so you – you could always fill up your launch capacity and I did actually do
some sums at one point that said that it added about ten per cent to the load factor of
Ariane 4, which in terms of people paying by the kilogram was a significant initial
amount of money. But when Ariane 5 came along the UK didn’t take any part in
Ariane 5 and the equivalent structure … for Ariane 5 is not quite the same but it was –
it was doing the same job. SYLDA 5 was produced by – I guess when they started
they were probably Dornier or something but they were eventually part of whoever
we were [laughs], out in Friedrichshafen in Germany. But because we’ve had
common heritage we were kind of put together as a common group. And certainly …
I did some work in – in helping them – basically in helping the Germans bid for
things, in particular the … the Americans became interested in dual launch structures
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and … Lockheed Martin wanted to adapt the Silda 5 [ph] structure for their vehicle.
Except that because of ITAR – if that [laughs] – if that acronym has come up in
previous conversations, I’m surprised it hasn’t, ITAR is – is the International Trade
and Arms Regulations and the way the Americans play it it means that anything
which is vaguely related to defence they can’t talk about without about two years
working through the state department. So if – if Lock Mart came to Europe wanting
something from Europe they couldn’t really tell you what it was for [laughs], except
in the most vague general terms and the Germans had difficulty with telepathy, let’s
put it this way [laughs]. And I remember that we had to kind of help them, even twist
their arms a little bit to produce a proposal that – that Lockheed had obviously wanted
but we could read their minds and the Germans couldn’t. Perhaps its body language
or something.

[05:35]

But I was doing odd little things like that. I was still involved in … in thinking about
launch vehicles but wasn’t really any contracts. I did … and we were still trying to
play the politics and get the UK to do something about it, er … and we went as far –
there is a … it’s changed its name now to UK Space but [coughing] at that – sorry, at
that time there was a – the UK trade organisation on space was called UKISC, UK
Industrial Space Committee and it had little departments that dealt with
communication satellites, earth observation, and we actually managed to put up a
committee which was … whose aim was launch vehicles and I acted as chair of that
for a little while. And one of the tasks that we did, British – which was British
Aerospace supported was, again it’s to do with modelling and so forth, but we did a
… very detailed business model for reusable launch vehicles and did a lot of internal
studies as to how their economics worked and so that eventually we produced a –
quite an extensive report on that ostensibly for the British National Space Centre but
for more wide use and I … I guess that – I’m just looking at the papers here … we
were busy in doing that and getting the theories. I don’t think – I think it went on
past the year 2000 but I noticed there’s a paper in there dated 1999. However, and
again not quite sure … about the date that this happened but it must have been about
that point, erm, that was – was the day I discovered they only wanted me for my body
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[laughs]. This is – this is slightly odd and as a consequence of this I actually changed
completely what I was doing, I got myself a transfer out of the launch vehicle group.

[08:40]

The way it happened was this. Within a fortnight of – two events happened within a
fortnight of one another, I think it might have even been within a week of one another,
but one was that the German part of Astrium was still interested in and working on
their ideas for reusable launch vehicles and I was invited to go out to Bremen and sit
through a big meeting on the concept that they were – were proposing and working
on. And – which I did. And the course of this meeting it was quite clear that I was
there because I was an expert on – on how reusable launch vehicles worked but not
for any opinion I might have. They basically wanted me there [laughs] to give them
credibility, they didn’t want to listen to my opinions at all. They wanted me for my
body and not for my mind in other words [laughs], right.

How did that become clear?

Basically from the fact that nobody was listening to any things that I had to comment
on and some of the things that they – that I had experience that said some of the things
they were doing were not realistic, but … so I don’t know whether it – that happened
on the Monday and whatever. And I think – I can’t remember whether it was within a
week or within a fortnight, I got invited to a meeting that was being held at the Royal
Society on – if I’ve got this right, on post-Beagle – the point – the big project that was
going on was Beagle at that stage, and people were – this was before Beagle had
failed to land on Mars, people were standing – there was a lot of excitement around
Beagle and people were starting to think about what we ought to do on Mars next
post-Beagle, and they had – and the UK held a meeting at the Royal Society … and
they invited me along and wanted to know what my opinion was [laughs]. They
wanted to know what I thought, the launch people didn’t and at that stage I decided
that it was a long time that – past that I’d jumped ship. So within a week or two of
that second thing I’d – I mean I knew that there were people in the group that I knew
well, Stevenage is not that big and as a fairly senior manager within Stevenage the
group is – is even smaller and so we all knew one another and I went off to the guy in
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charge of the scientific programme engineering and said, ‘Bob, have you [laughs] –
could you use me?’ basically to which the answer was, ‘Yes, when can you start?’
And so apart from the fact that I was still doing some work with UKISC on launch
vehicles, at that point I, er … I left launch vehicles behind, in fact the launch vehicle
group at – at Stevenage was in the process of winding down so it would have
happened anyway but I was [laughs] – was ahead of the – of the wave here. And
work – started to work with the – the ESA science mission studies that Stevenage was
doing. I had … now I’ve lost track there. Oh, sorry, just run up against a – a blank
there ‘cause something diverted my attention and I’ve forgotten where I was going
next with the – with that, but …

[13:40]

Oh … oh yes I know what it was [laughs]. Yes … the two things going on in my
head at the same time. The interesting thing with that transition, I actually made the
transition to being – to not being a manager [laughs], I … I’d had this for some very,
there’s a very great tendency to – that as you rise up the tree you become a manager
and you deal with paper and things and you don’t actually do the engineering, and if I
was going to go back into the … the spacecraft mission things I wanted to come back
and use my engineering knowledge and so forth. And Bob Graham who was the head
of the group was entirely in favour of this and we act – and I actually then got labelled
as a consultant, in the same sense that the senior doctor at a hospital is a consultant,
with the provision that … that I didn’t have managerial responsibilities [laughs]. I
actually – it wasn’t entirely true because I was involved in … in actual programmes
and therefore did have some responsibilities within the management and was – and
when there were departmental meetings then I went along as well as all the senior
managers in the department, so it didn’t entirely but I was not responsible for are we
making a profit and loss and all the rest of it.

[15:40]

I was dealing with engineering and in fact the first job I took on there was the – was
the UK part of the BepiColombo mission, which is still not flown, the ESA mission to
Mercury, scientific mission to Mercury.
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What sort of things did you do – well, you say it still hasn’t flown, are you still
involved in it now or –

No, I’m not still involved in it. It’s another typical ESA programme that [laughs] …
it starts off hopefully with big ambitions and then gets manoeuvred around and in
particular with BepiColombo to some extent gets manoeuvred by the politics of the –
of the situation, in part because its costs went out through the roof. At the time that
we were working on it BepiColombo was … the mission was to put – since I was
working on it the Americans had flown the messenger mission to Mercury but at that
time the only mission that had flown by Mercury and never gone into orbit round
Mercury was Mariner 10 back in the 1960s, a long long time ago anyway. And – but
BepiColombo wanted to put a major observational satellite around Mercury with a
second sub satellite which did gravitational and other measurements in a higher orbit,
and a lander. And the lander part, we were looking at the lander part in part because
of the Beagle experience that was going on, the only part of Astrium that had knew
about landers, even if they were, was Stevenage and again my EUROMOON
experience was a bit like that – that way, though we were talking about something
somewhat different, Mercury is not the moon. Eventually, er, that became too
complex a mission for ESA to do on the money it had, the Japanese got involved with
a second satellite, the lander part got deleted, it – the politics extended, who was
going to launch it and so forth, all in a desperate attempt to get something affordable.
And I forget when BepiColombo is due to launch now, 2014 or something. But this
isn’t – this is not very different you’ll realise from ENVISAT which we did the
original bid in 1985 and eventually got launched in 2002, you know, seventeen years
gestation period doesn’t seem to be unusual for the big projects.

[19:00]

You mentioned that this was your return to engineering after being a manager.

Yeah.
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What sort of work did you do on this compared to when you’d been in the
management role shortly beforehand?

Well I mean I’d – I’d never been a full time manager, I’d always retained some
engineering but I really didn’t like the … management aspects which took me away
from the engineering, it wasn’t where my talents were. Bookkeeping and
organisation, I can do it, I’ve done it, I’ve got the t-shirt, but it’s boring. So … and at
this stage we are now 1999, it’s also clear … must be later than 1999, maybe even the
year 2000, and I kind of identified that I’ve only got a few years to go before I retire
anyway and I’ve been saying that they want to – to have people who can take on the
expertise I’ve got.

[20:13]

The reason that I know that it’s not 1999 is because of a personal thing, which is my
wife walked out on me in October 1999 [laughs], and I was still doing launch vehicles
at that time.

Oh dear, what happened –

This probably is the ultimate consequence of EUROMOON [laughs]. I will say that
subsequent to this we still live in different places but we still talk to one another, but
at the time it was slightly traumatic in that I went to the IAF congress in Amsterdam
and in fact [laughs] just to add insult to injury I managed to slip in the bathroom the
day before I was coming back, bruised one of my ribs so I was not in a good state, got
home and discovered half the house wasn’t there [laughs].

And you had no idea beforehand?

I didn’t have – I knew that – that things had been difficult but I’d not had the idea that
she was about to go off and find somewhere different … but, er …

What do you do when that happens?
© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 306
C1379/05 Track 14

[Laughs] Redecorate the house I think is probably part of the answer [laughs]. It was
as – initially it’s a bit of a shock. It was perhaps … more of a shock because you
don’t quite know what’s going to happen next either, one of my terms, you don’t
know whether you’re rich or poor any longer, you do a lot of things to limit damage
and so forth ‘cause I wasn’t going to – she wasn’t serving divorce papers or anything
so that was something. I had friends who rallied round me and looked after me during
the worst period, erm … and one of the things as I say that happens, particularly since
half the furniture had gone [laughs], was I did something that I wouldn’t have done
earlier because Elizabeth didn’t really – well if it – if it was just me living in the
house, I didn’t mind about leaving the chaos when you redecorate, from one day to
another, whereas Elizabeth would have wanted it all packed up by teatime which
makes it very difficult. So I actually took the opportunity and redid the house from
top to bottom in the course of this – this period [laughs] and that acted as sort of
occupational therapy in a way. It’s kind of incidental to the overall thing, as I said
that would have been October, we were actually talking to one another again by
Christmas but it was quite clear that we weren’t going to be living together again.
And … and I … and we got kind of things sorted out early – by sort of the early
months of 2000, we were back on an even keel, even if it wasn’t the same. It’s –
Elizabeth had had difficulty with the kind of life I led to some extent, er, for a long
time. She … couldn’t understand this [laughs] – all sorts of things about the fact I
was travelling a lot and so forth, she’d had a very bad period after it was obvious that
Rebecca was not going to grow up properly, and I’d stopped the travelling for about a
year and a half I suppose during that period, she’d not really – ever really recovered
from that. And … and the fact that, that as happened on at least one occasion I was
told to go somewhere, not knowing whether I had a hotel at the other end or anything
– and which didn’t bother me, you know, go there and you’ll be told what to do when
you get there, which didn’t bother me in the slightest but really was past her
comprehension about that. And I think that it all came – eventually came to a head
and there was an opportunity there, David had gone off to university and – and so she
decided that was it, she’d found somewhere to live and that was going to be it. Er …
as I say that – that was October 1999, date that exactly.

[25:50]
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Erm, and so I must have gone over – and I was at that stage still working for launch
vehicles so I must have gone across to the science group in early 2000.

Do you think there’s any relation there between change in personal circumstances
and change in work circumstances at all?

No, not really. In – the thing that moved me really was this discovering that I was
only wanted for my body [laughs] as I put it and that really the … the spacecraft
people really did see me as – as contributing value and – and wanted me to do things
and we did a number of things in that period. We looked at … not only BepiColombo
was the, as it were, the larger of the jobs that I did, we also looked at LISA Pathfinder
which is a – a prototype, that’s due to fly soon as well, for a … a big experiment, it’s
… a – an astronomy mission to look for gravitational waves and things, and the full
mission is quite complicated but the – and quite big but the Pathfinder mission, it has
to do something rather clever, bec – that because the way you look for gravity wave
basically is you have two spacecraft that are floating absolutely feely in space and
with a laser link between them and when a gravity weight comes through it it distorts
space and you get a difference in the resistance. But nothing in – in any space that we
can reach floats freely, there’s always some sort of interferences, so these two
spacecraft actually, erm … position keep if that’s the right word, by looking at a
weight that floats freely inside them that’s not subject to disturbances and it basically
station keeps on this mass inside them that – that’s not subject to anything but
gravitational. And it’s very very difficult in terms of you can’t afford spurious
contamination or out gassing that might affect the thing and you have to use very very
low thrusts to control the thing and so forth. So LISA Pathfinder was one of the
things that got initiated in this time,. BepiColombo was the big mission, the last thing
that I really looked at was Mars sample return, which was again an offshoot of the
Beagle programme because the geologists had told us that – the people at the Open
University was tell us if you get a couple of 100 grams of Martian soil back you could
do an awful lot of geology on – and when I say a couple of 100 grams of sand
effectively, to the guys at the Open University a grain of sand was a rock [laughs].
They could tell you all sorts of things from one grain of sand and if we could get a
sort of handful of the stuff back it would be interesting, so we look at a – a minimum
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sized mission for getting a sample – sample of Mars back – things – what ESA would
do would be a maximum size mission unfortunately but it got me very interested in
what I call micro-missions which was how to do some tasks with very small
spacecraft, which was one of the things that the group at Stevenage was quite
interested in as pursuing further.

Right.

Yeah, so that was – that was kind of what I was doing in the last couple of years of
my employment at Astrium and some of those things got carried on after I left in
terms of I still get some occasional interest in – in some of these things and I looked at
other micro-mission projects for people in –

[31:10]

Subsequent to leaving Astrium.

What’s the advantage of a micro-mission?

It’s cheap [laughs].

And I’m trying to get the relative scales in my mind here.

Alright, relative – in fact it’s not quite as micro as – the earth orbit – the people at
Surrey Satellites call micro-satellites when you’re down below 100 kilos, and they’ve
– and in fact I have – I had – I know the people at Surrey Satellites and got links with
them and Martin Sweeting I know well, and I used to do external examiner for some
of the … we’ve not talked about how I got into Queen Mary – or why I’m involved
with Queen Mary.

Not yet.

No [laughs], which we passed by. But I used to do external examiners when they had
PhD students doing projects for them and so forth. They got cheap earth satellites by
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making them small but – and using off the shelf commercial technology which
actually makes them heavy. They’re not heavy in kilogram size but the amount you
can get for your kilogram is relatively low in comparison with a high tech satellite as
it were, they’d reduced the technology. And it worked very well for earth orbiting
satellites because your principle cost is – is launching a – getting a piggy-back
launcher on some other big rocket and if I can make a cheap satellite and it doesn’t
weigh too much there’s all sorts of things that people would do with it and so Surrey
Satellite made a – a business out of the whole deal. It gets more complicated when
you get interplanetary missions because you need high performance for a planetary
mission and so you can’t use crude low tech technology, you have to be cleverer. But
… the … there is a – if you look at launch vehicles, in fact the Russian Soyuz launch
vehicle is actually a nice cheap medium sized launcher that is capable – sorry the
Fregat version is capable of launching onto interplanetary trajectories. The Mars
express mission was launched on a Soyuz Fregat for example, and how Mars sample
return got going was to look at basically the same launch vehicle and look at – at what
you might do and the question about how small a spacecraft could you build that
would actually get you your 200 grams of – of sand back from Mars and the answer
was that we could probably make it quite small. the lander side of it – no, sorry I’ve
lost my numbers these days but the ascent vehicle, the bit that got it off Mars was in
fact only a – about 120 kilograms. But then there’s a descent vehicle which is bigger
and then there’s an orbiter which is big but they’re all come down to a few hundred
kilograms, whereas the sort of mission that previously had been thought about was
using a – an Ariane 5 launch vehicle which is three times more expensive, it’s pushing
a lot more kilograms but it’s – and in fact if and when it – the sort of proposals that
ESA has got a Mars sample return got implemented it would actually use two Ariane
5 launchers to get the amount of equipment they want. Now they get a much better
recovery, they get a mobile rover on Mars that goes and selects exactly the right rock
you want and documents it and so forth, whereas our design basically reached over
the edge, grabbed something and got it back into orbit within three days of landing.
And that was critical to the design – was how long it spent on the surface. But that
size of micro-mission that something that you could launch on essentially the cheapest
interplanetary launcher that you’ve got, looked mainly – started to look at – at other
things you could do and in particular I was also interested – this is digging right back
into my history now, but whether you could make electric propulsion work on those
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small things, since now, QinetiQ as it was by now, but essentially my old friend Dave
Fearn’s ion motor, was now – in fact it had been demonstrated in orbit and it had been
used for a – an ESA satellite already, which was sized at about 500 watts power which
was quite a small power level, to look at whether you could use that for other
missions. So we looked at a couple of other things you could do and showed that if
you were clever you could sometimes achieve things that you wouldn’t have thought
was possible. Another one that I looked at which was subsequent to my leaving
Astrium but the science people were interested in was a Europa mission, a JupiterEuropa mission. Now that’s not at all obvious that you can do that with a micromission and – and normally solar electric propulsion is not considered the right sort of
propulsion to go out as far as Jupiter because the sun isn’t very bright out there. But
you could do clever things, you can do your solar electric propulsion near earth orbit
to get it to Jupiter in the first place where the – so you use the sun when its bright and
then forget about it thereafter. And you use some sophisticated gravitational fly-bys
to get round Jupiter, which is the sort of thing Steve Kemble, who got his trajectory
analysis from HOTOL can now do [laughs] with his ballistics programmes and so
forth. So that was – that was kind of – and the idea is that not only is the launch
cheap but because you focus your mission and don’t build an all singing all dancing
spacecraft, the spacecraft is relatively cheap as well, so the whole thing becomes
affordable. I don’t think we’ve sold this completely to the bureaucracy yet but that –
that was the objective behind this, and the reason that Stevenage was interested was
because they were relatively small players and it was the sort of thing they could
prime and take on – onboard, so they wanted to know about this sort of technology.

Have any micro-missions actually been flown yet at all?

Well you can argue that – that some are in this category. I’m not sure that we’ve got
– and I wasn’t the person who invented this because the Americans had looked at it
and been advertising it for some time. The one that – that looks like this was one that
I referred to earlier which comes out of EUROMOON which is SMART1 which is the
lunar orbiter, which used electric propulsion and was a very small spacecraft for what
it was done and was that size because back when we were doing EUROMOON this
was a – an adjunct to the main mission and was deliberately a small mission. And
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after EUROMOON Bernard Foing took this basic onboard and pressed that ESA
should be able to run a small mission to go to – to the moon.

[40:40]

And of course the other one that counts as a micro-mission, which perhaps is part of
the reason we have difficulty in selling it, is Beagle. And when I was doing these
things I was very much aware of what we’d done with Beagle because, er … there’s a
mental attitude [laughs] that changes when you get down to these small sizes, it’s –
and I used to say it was think grams not kilograms. When you’re down to a – a few
dozen kilograms total mass then saving weight at the gram level actually becomes
significant, and on Beagle for example we did away with connectors [laughs]. Now
normally with spacecraft design you have connectors between the electronic
equipment, it makes testing and sorting out easy, it means you can replace
components when you test them and it doesn’t work right and so forth. But a
connector is fifty grams or something you see, there weren’t any connectors on
Beagle, it was [laughs] – it was welded down as it was, you eliminated all those
things, saves a lot of weight when you’re that size, you know, you’re – you’re half a
metre across and weigh … thirty kilograms or whatever it was. And there was a lot of
this approach to the – the business going on in these –

You said you – you were aware what was happening with Beagle, did you have
connection with it yourself?

I wasn’t actually on the team. When I came in the team were busy working in the – in
the later stages of the – of the project and I wasn’t brought in to – to deal with Beagle.
But I was doing these future – and as you heard, the reason that I did the transition
anyway was that people were talking about what happens after Beagle and wanted my
views as it were. And so one of the things that I was doing was to learn what the
Beagle people were doing, how they made things work, what they – and so certainly
with Mars sample return I was drawing on everything that we’d done in Beagle, how
big is the parachute, how – what shape is the re-entry body, how fast does it go, all
these info – and what – and how do you build what goes on inside it, what does the
equipment weigh and so forth, was all things that was – that we’d demonstrated with
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Beagle and had Beagle landed successfully, and I could become a grumpy old man on
that subject but read Colin Pillinger’s book [laughs]. Had we been successful it would
have actually been slightly embarrassing for ESA because it would have demonstrated
that you can do things that ESA thought were not the right things to do. And there
were certain groups within ESA who breathed a sigh of relief when it – when Beagle
failed to – to reach the surface or to answer back from the surface [laughs].

By certain groups, meaning what sort of interests?

The sort of interest about the – the management and the quality control and the – the
procedures and the committees and so forth, that control how ESA does its work. It
kind of … it’s not quite the same as EUROMOON but it’s similar in the sense that –
that if somebody comes along with a new way of doing things then it makes the
people who’ve got an investment in the traditional way of doing things defensive, and
if it doesn’t work they’ll say, ‘That’s because you didn’t do it the way that – that you
do,’ so immediately something like this comes along it gives a considerable amount of
anxiety. And the interesting thing within the space business of course is the fact that
Beagle didn’t work means that everything that was on Beagle was wrong. Which …
clearly is not true, it’s – perhaps it would be lovely to know what was wrong so you
could take all the other things that were right across from it. Almost certainly most of
the engineering in the Beagle capsule was good and – and should be treated as the
right way of doing things. But because the whole project didn’t work the whole ideas
tend to get a negative aspect attached to them.

Is that one of the risks of innovation in that sort of field do you think?

Yes, it’s that – that a large quantity of technology gets thrown out because one thing
didn’t work.

[46:23]

There’s one interesting little thing that has come up a few times, especially when
we’ve been talking about, well the ‘80s in particular when you had HOTOL for
example, good example, you know, this almost – on some level bits of it are
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conservative, in that you’re using existing items of technology, on the other hand the
concept is so innovative that causes problems. And I kind of get the impression you
can’t quite win in some cases and that innovation is sometimes good, sometimes bad,
and conservative ways of doing things are sometimes good or sometimes bad but I –
how do you win, it’s [laughs] …

It’s actually very difficult this, it’s … and it’s probably true all the way through high
tech engineering, though particularly in aerospace and space in particular, where you
only had one go at things. I had a boss at one point who made the remark that if
you’re designing cars and you don’t get something quite right you have another go
next year and – and it’s not … critical if you like as long as the wheels don’t fall off
or something like that. If you design aeroplanes you maybe get one chance in a
lifetime [laughs], so it’d better be right first time, and the same thing is true with
space, that … you build something and … quite often if it doesn’t work you’re not
sure why it doesn’t work and so – and you’ve just dumped half a billion euros into the
sky or into the Atlantic or somewhere, so it’s a major event. So that from that point of
view there is a … a strong pressure to be conservative, as well as to put a lot of effort
into proving things on the ground before you fly. On the other hand the – what you’re
being asked to do doesn’t allow you to do that. The … some of the things that – that
you mentioned in that were … you can use technology or you can use ways of doing –
use ideas, if you like you can be clever with established technology. So quite a lot of
the time what tends to happen is that the amount of untested technology which goes
onto one of these missions is limited. I’ve done it myself at least a couple of times in
my career which says, ‘That’s beautiful technology but you’re not flying it on my
project,’ right [laughs]. But equally well – so the new things, like electric propulsion,
tend to get introduced very slowly. Eventually somebody manages to flight an
experiment, or fly it because there’s no other way of doing it and we get flight
experience and when we’ve got flight experience then everybody will – will be
prepared to use it. But – but sometimes it’s not the … the technology as much as the
way you use the technology. And the mission design people, I wasn’t a mission
design people partic – person particularly, but they will tell you about … how they
rescue missions and so forth. And a very good example actually of the recent past is
Hayabusa the Japanese asteroid sample return mission. Where when they got to the
asteroid the technology went wrong, they weren’t sure they’d got the sample and the
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electric propulsion system wasn’t working properly and so forth and so you’d got a
spacecraft a million kilometres away or more that you can only sort of kind of reach
with things that’s not behaving as it is, you can’t fix it but what the mission people do
is then to work out how to reorganise the mission so that – and what they’re often
doing is trade-off time so that eventually the things get home, which Hayabusa did
successfully and low and behold it did actually have bits in it and every – and it was, I
forget, what, five years late but – but we got there in the end. And you can do that
with the missions as well, if you’ve got the propulsion to get there you can use
gravitational effects and so forth, if – if you can’t do it one way maybe I can do it a
different way. And I’m still using the same hardware, what I’m not doing is to use
them in the same way, and to some extent that’s a less risky approach to the problem.
But new technology does get onboard these things, it tends to get – the technology
tends to appear late. We don’t use the latest silicone chips because we’ve not flown
them, we use old fashioned – in fact it gets to the point at which we have difficulty in
getting replacement chips because the ground technology has moved on [laughs] and
– and we don’t want this super-duper highly concentrated chip, we actually want the
one you had ten years ago that’s a crude clunky size things [laughs].

‘Cause you know it works?

‘Cause we know it works and in fact in the case of chips the more density put onto a
chip the more it’s subject to cosmic ray upsets and things which you don’t want
[laughs].

[53:04]

Right. To return to the career path for the moment.

Yeah.

You described things like LISA Pathfinder and BepiColombo as the last jobs you did
before retirement.

Yes, erm …
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And I’m aware it’s a very tenuous retirement in [both laugh] …

Well yes, no, the … somewhere about the time that I moved across to – and it wasn’t
exactly the same time, I moved across to the science department, I knew when I was
going to retire from Astrium. I guess that … and I’m trying to remember how I felt
about it, that I couldn’t do that until I got my situation with regard to Elizabeth sorted
out, ‘cause I didn’t know how much money I’d got [laughs]. Erm … it happened that
within a fairly short period of time my father died and her father died and that made a
great deal of difference, but … certainly somewhere in the first half of 2000 I’d made
up my mind that I was going to retire at the end of 2002 and I’d made – and I’d
actually asked that I would go onto a four day week, which was a – a good move
because – and it stops you feeling that work is the only thing there is and [laughs] –
and so forth and it allows you to do other things, and it was – and surprisingly enough
Astrium were very good and what I discovered having signed onto a four day week
was how many more people within Astrium were working funny hours, not just
people like me who wanted to do a four day week because they were about to retire
but, you know, women with children at school who were working mornings and
evenings or something, and so they were quite flexible about that. And in fact it had
the very nice thing that there was one week in which – ‘cause I was doing something
out at Friedrichshafen I actually worked a five day week in this period and for the first
time in my life I got paid overtime [laughs]. Which was – which was amusing at
least. It was a good move because it kind of moved me away from being totally
reliant on that, I knew other things … and I was – and people kind of knew that come
the end of 2002 and by 2002 – by the time we got into 2002, I suppose that – yes, it
was eighteen months before that so that would be middle of 2001, so yes there is a
gap between me making the decision and moving across ‘cause I moved across in
2000, erm … where was I? Yeah, by the time we got into 2002 Astrium was yet
again moving from being part of British Aerospace to being part of EADS and there
was the question about what was going to happen to pensions and so forth when the
move was and – and there were a number of other people of my era who kind of
didn’t trust EADS [laughs] and were going to – to break out before [laughs] – before
they lost it. So kind of confirmed things and I – I was planned – and I was organising
myself to – to do things after I retired, among other things go around the world … and
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– and so forth. I still had – at that stage I guess the only thing I still had was – which
wasn’t going to pay anything other than my bar bill, was the visiting professorship at
Queen Mary.

[58:00]

And we’ve not talked about that so we’d better tell the Queen Mary story [laughs] to
which you’ll have to go back to 1992 or slightly before. Er … because … before all
the redundancies, in 1990 or thereabouts … the group that I was looking after was –
as I probably said when we talked about the redundancy, it was actually a
headquarters group within, whatever we were at the time, Space Systems, looking at
what we called Future Space Infrastructure, which was launch vehicles … space
stations, all those sort of things. And … in parallel with this, we already – because we
were a communication satellite organisation, the communication satellite side of it,
effectively there was another group who looked at future communication satellite
opportunities and … I guess it was Peter Conchie had introduced a third strand to this
which was the earth observation side, which was really a Bristol job but the
headquarters part was going to be run by John Stark, who was somebody who had
worked at Bristol. In fact I’d – it was only yesterday that I kind of discovered the
career path in this, he’d worked at Bristol who were the engineering organisation
within the space business that – that had taken on ENVISAT for example, so they
were already in the earth observation business, but he’d then left and gone into an
academic job at Southampton and then he’d been recruited by Peter Conchie and he
came and worked in the office next to mine and we shared the same secretary, and his
job was future opportunities in earth observation. When the redundancies happened
our … he wasn’t – I don’t know where he was, he was somewhere else, but he knew
the – the sales manager well and she actually rang him where he was elsewhere in the
world [laughs] and – and told him this was going to happen, slightly ahead of
everybody else. I got the information about three days before it happened, I think he
got it about a week before it happened and at that point there was a job being
advertised for professor of aerospace engineering at Queen Mary and John went for it
and got it. So … that he jumped successfully at that stage and took on the job of
professor of aerospace engineering at Queen Mary University in London. Queen
Mary in Westfield it was in those days but never mind. And having got across there
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and settled into the … the post and got his department organised, by about 1995 he
decided that the department needed some people from outside in industry to come in
as visiting professors to talk about – to influence the department and talk to the
students about what life was like outside ‘cause the academic world, I won’t say that
one particular, you might expect, actually I’d a large number of people who’d always
been doing the same thing, that is teaching students. And so I think originally there
were four of us, there was Geoff Kirk from Rolls Royce doing aero engines, can’t
remember what the other two were called, there was somebody from – who’d done –
who’d been responsible for design on the Jubilee Line which was fairly new at the
time, and a fourth one I can’t remember and we were invited to come in and …

[1:03:10]

And take on part of the – do lecture – do occasional lectures and also from time to
time participate in – in what the department did. That – which is an interesting it’s an
interesting post because you have some influence that the established people in the
department don’t because within – when you’re a member of the department there’s a
certain amount of departmental politics always going on and so you can’t always say
what you think because it can influence your career as it were [laughs]. Whereas a
visiting professor comes in from the outside, he can say what he cares – what he likes
and the only thing they can say is, ‘I don’t really want you around,’ [laughs] and you
have some authority without responsibility, which is sometimes useful. And we did a
certain – and certainly we learnt – the original thing was done under the Royal
Academy of Engineering which I think I’m still nominally a visiting professor from
the RAES and – and we discovered, because they – they used to have meetings where
the various visiting professors got together, that some of the innovations that we
introduced into the department were ov – in other universities had only ever been
introduced because visiting professors said [laughs], ‘You’re not doing X Y and Z.’

What sort of things?

Well one of the things that we were quite keen on was engineering design. You – we
said, ‘Your student learn a lot of – of strength of materials and fluid mechanics and so
forth, but what you don’t – what the students don’t get to grips with is the process of
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actually producing designs and so forth.’ I think only Geoff Kirk and myself still
participate in this and – and it’s now, within Queen Mary, established into a routine.
And I keep wondering how long I’m going to do it but what I do now is I give a series
of lectures to the final year on system – system engineering, which is kind of the sort
of thing that I knew when I was working. And I also do … it now seems to be four
lectures to the first years ‘cause the first years tend to be all the – all the different
engineers do their first year in common, but they have little break out things, so the
aerospace engineers get told that aerospace engineer isn’t a good idea and have they
got the right course [laughs] and the medical engineers get told the same thing and so
it goes. And so I do four lectures to the aerospace team in the – in the first year which
is basically – well one of them is is what – what an aerospace engineer does, which is
normally the first lecture they get in the term and the other three are – no perhaps
there are four, there are the four, beg your pardon, so I do five lectures to the first
year. The other four are … case histories of things, rockets and satellites. I do a talk
on how you build a communication satellite for instance in an hour, and so they
actually get to see real things rather than academic things.

Do you enjoy it?

Yes, it’s – as I get older it gets harder work but talking to the first years is fairly easy,
that because I … I just go in, I do the talk and I go home, and the talk doesn’t vary
very much from year to year, I do actually look at it before I go but probably only
spend an hour before I go and I then do the talk. The system engineering one is
harder work because what I do there is I do three quarter hour lecture or so on a
particular subject, at the beginning of the session, and then by that time they’re doing
group projects … and I don’t – and in fact it’s not aerospace engineers I get, I get the
lot of the fourth year who are doing whatever it is these days, BEng things. So I get
aerospace engineers and mechanical engineers and medical engineers, and it’s odd
that the department has medical engineering faculty that’s associated with the hospital
that Queen Mary – I can’t remember which hospital it is but anyway, the big London
hospital, which is a long way from aerospace engineering you’ll have gathered
[laughs]. So what I’ve actually got is probably seven or eight groups, each with their
own individual project and at the end of my lecture I give them a task related to their
project, to do in the next two hours and I wander around helping them out and
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encouraging them onwards and so forth. You’ll realise that while I can normally do
the aerospace engineering, even the mechanical engineering, sometimes what the
medical engineering projects are about is a bit obscure to me [laughs] so it’s fairly
hard work. But they – the whole idea is that they have to apply something I’ve just
told them into something they’re working on, and they don’t always get it right first
time and one of the interesting things is when they do the project they’ve generally
learnt from the first experience. So – so they may have difficulty while they’re doing
it the first time but the second time they do it it’s surprising how much they’ve learnt.
And so basically that’s three hours in a row on my feet [laughs], leaping over desks,
because it’s fairly crowded in there, when you get eight groups with five or six – I
think we had, er … fifty people in – in the total class, so whatever that is. By the time
you’ve got them all working in groups and you’ve got to nip round from one to the
other fire fighting whatever their problem is, ‘I don’t know what my project is’ or
[laughs] things, ‘is – is my system the project or the product’ and – and so forth. It’s
quite hard work and then I have to take it all home and – and mark it up for the
following week. So … that occupies a – a certain amount of the autumn term, but it’s
– it keeps you alive certainly.

[1:10:55]

And how do you think that the way engineering is taught, now that you’re actually
teaching yourself, has changed since you were actually a student back in the 1960s,
or late ‘50s early ‘60s rather.

Er … I think that it’s less academic than it [laughs] – or it’s said – one of the things
that we’ve changed is that we’ve moved it towards the real world rather than the
theoretical world. Erm … there are things that have disappeared, they don’t do
engineering drawing any longer and – and I think all those old guys thought there was
an advantage in doing engineering drawing because, it’s like you were saying at
lunch, that the engineer’s background tends to have something where you’ve done
something with your hands, let’s put it that way [laughs], putting things together in –
in their youth. And I do have worries that the modern generation of engineers aren’t,
that they play computer games, they haven’t built model aircraft or – or took clocks to
pieces or whatever it happens to be. And that has a – an influence, I don’t know
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whether that’s what has the influence on it. Erm … the necessity to actually
physically construct things and to some extent, even in the university, health and
safety means that going into a workshop and knocking something – I mean when I
was an engineering student the … there was a student workshop where students
repaired their cars. Now [laughs] this may – this may actually be quite a lot of change
in the middle of this, not only would the university probably be horrified by letting
students loose in a workshop all by themselves, but the prospect of fixing your car
these days is a bit different from these things. It was cars and motorbikes in my day
but the cars tended to be Austin 7s and the motorbikes tended to be Beza 250s. I
remember, it was some years ago now, that I found one of my students was actually a
biker, and since half the engineering students I knew at university as an undergraduate
had motorbikes and fixed them themselves I asked him whether he did his own
maintenance, and he looked at me in total horror and said, ‘That would void the
warranty.’ [laughs] Probably true but you – but a lot of our practical experience was if
not fixing our cars, fixing our friend’s car.

What do you think – what do you think has – what was the value of that experience,
that do you think it’s been lost then or is the way that, you know, engineering works
now so different anyway is it still as important?

No, I think that’s it’s not unimportant. I also think that education is downgraded, let’s
put it that way, the dumbing down is not something I have doubts about [laughs],
much as the politicians would like to persuade me otherwise. The … but the [sighs]
… there are kind of examples around that engineering is not simply a matter of
looking at a computer screen and working out what the simulation is telling you.
There’s … and doing a good presentation [laughs]. And in fact I remember talking to
somebody who was interested – or was testing for aptitudes and vocations who said,
‘Most engineers fall into one of two categories, they fall into either people who are
very good at explaining how things work [laughs], but don’t have an intuitive
understanding, or engineers who are intuitive about how things go together but have
great difficulty in explaining themselves,’ and people like me he said, ‘Who can do a
bit of both are actually moderately unusual,’ but there is a degree to which … the
understanding – the – I guess it’s kind of this artistic creative end of things but the –
the physical understanding of how things are working is – is quite important. Now
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one of the things that I notice, and we don’t quite know what’s happening with the
modern generation and why, and it hasn’t to do with Queen Mary students, it actually
has to do with my students at Cranfield these days, which is they don’t like doing
sums. That is – and when I say sums I mean simple addition, multiplication and so
forth. And [pause] I think all novice engineers and so forth sometimes have difficulty
in looking at something and deciding whether it’s realistic, you get a number and, you
know, when it’s several order – you know, when it says, the length of the rod should
be 3,000 kilometres [laughs], it just says three times ten to the fifth and – and they –
or ten to the sixth or whatever, and – and they write it down and don’t even notice that
it’s there. But you really ought to have some sort of physical understanding and as
you get more experienced and so forth you ought to be having that feel for how things
work.

[1:17:50]

I talked about engineering drawing, the draughtsman – one of the things that
interested me when I was younger was when you were taught engineering drawing in
the old fashioned sense, it – they almost walk round with a ruler and rap your
knuckles, if you do anything freehand it has to be done all with the – the equipment
very precise and very controlled and I was quite interested in how many people who
learnt that were very good at freehand sketching. It – it was absolutely verboten – but
[laughs] you ask … engineers – some engineers about that and they will pick up a
pencil and – and sketch something, they will draw, rather than verbalise. And that
and making things in – out of numbers, and I keep hammering at my students, ‘If you
don’t use numbers you’re only talking philosophy and you’re in the wrong course,’
[laughs], ‘calculate, tell me how big it is, tell me the size and so forth,’ but this is the
move towards computers. It’s the computer says, the computer simulates, the
computer draws a nice pretty picture and it must be right because it came out of the
computer. And so that’s something where you have a little bit of difficulty in getting
over this sort of thing which I don’t think we had as much difficulty with, for reasons
I’m not fully sure about exactly how they – how they worked.

Seems like a good point, talking about the way that computing is changing the way
people thought about numbers in that sense.
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And I mean even when we were running with – when I was working with computers
this is sort of 1960s, 1970s, 1980s, you were programming the computer and therefore
you were quite familiar with the idea that it didn’t always give you the right answer
[laughs]. It was your fault but – but you know it – getting the right answer out of a
computer was hard work, you had to program it correctly and do the right things and
get the right steps. The generation that’s been brought up on computer games doesn’t
have to do that hard work and as a consequence – and when they meet computer aided
design tools and finite element methods and – and so forth, what they get is, in a big
complicated programme, that somebody else has worked out and swears blind is the
correct answer and … this link between garbage in and garbage out tends to
disappear. And even if the programme is working perfectly you can still screw it up
by putting the wrong information in or [laughs] yeah.

[1:21:10]

What do you think the biggest changes in – well the – just thinking how to phrase this
question, what difference do you think that changes in computing has made to your
work? Just to sort of sum up some of the things we’ve talked about really.

You see I’ve essentially ran from wind up calculators [laughs] through to the modern
generation, and I’ve never been that far removed from computing system all the way
through my career and doing things like simulation yes has been part of what I’ve
done. The … and – and certainly back in 1970 when we were doing the first work on
electric propulsion and so forth, the fact that I was using computational methods to
work things out and get better answers than doing it as my boss at the time was doing
it by mathematical methods with a pencil and paper, and calculating things at the end
having made fifty-seven assumptions that may or may not be quite right, was a bit of
– of new [laughs] – innovative things that were going on. Er … and so to some extent
at that stage I was kind of – I wouldn’t say unusual but I was at the leading edge of
this, this transition and the fact that – that what has happened is that more and more
has gone into this, but the big change probably happened in the 1990s I guess …
where, er … first of all everybody got to use a computer, from the shop assistant
through, you know, I used to say – make a joke about when I was young I read
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science fiction in which computers would get more intelligent than human beings and
take over the world, and just in case you’d not noticed they already took over the
world before they got intelligent [laughs]. And that happened somewhere in the mid
1990s … and … we nearly didn’t notice it, except in – in kind of in hindsight. Now
my experience with desktop PCs and so forth goes back a bit further than that in the –
I mean it started I guess about – the late 1970s when we got what was in those days
called an intelligent terminal to our mainframe, where I could basic programming on
the thing in front of me rather than it going up to the central computer. We went
through – well I didn’t go through the Sinclair [laughs] phase but we – we went
through those bits, we got PCs, er … we got word processors in the 1980s … but they
were still kind of … specialist in a way. The typists had now got a word processor
instead of a typewriter, the engineers had their own PCs, but the … and by the time
that we were doing the ENVISAT, or polar platform bid, so that would be 1985, I was
using and later in charge of the Xerox PARC … well what – machine that was
basically the first thing that had WIMP on it, and in fact there’s a sense in which the
world went downhill from that point onwards.

[1:26:05]

Why do you put it like that [laughs]?

Well the – the Xerox PARC system was very intuitive, they – it had come from an
organisation that was interest – the reason it was there in the first place was they were
interested in – in intuitive human interfaces. They’d built that WIMPS environment
so they could build test panels and things to find out how human beings reacted to
information displays and so forth. And as a consequence of that it – it had icons and
pull down menus and so forth, but I could take secretaries and – and not technical
people, sit them in front of one of these machines and get them working on it in about
a quarter or half an hour, because things always tended to work the same way. If you
had an icon or something – if you had an icon or you had a bit of text or anything, a
drawing or something, then one of the things that you could do was to click onto it
and ask for properties. And so if it was a – if it was an icon it would tell you what the
properties were and you could change them, if it was a character in a bit of text you
could change, and it always was the same thing you did all the way through, so
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immediately you’d told somebody that, they could find their way round the machine.
They wouldn’t get necessarily very fast but they could do it, it was – it was a big
screen so you got a desktop to handle … and generally it was friendly, used to fall
over from time to time but it was generally friendly. The … when Microsoft got hold
of – and to some extent Apple learnt from that, so Apple – despite the fact I have a PC
and not an Apple machine still [laughs], the – the reason people like Apple is because
Steve Jobs learnt from Xerox PARC about these things and tried to apply the same
thing and so it’s friendly. Whereas Microsoft put all the features in but they’re hidden
somewhere, you know somewhere there’s something that will change your text or
something, but you don’t quite know where it is. And – and not everything works the
same way, if – if it works for text it won’t work for drawings and – and so forth.

So copying the way something looks rather than the idea behind it then?

Yes yes … and – and certainly [laughs] – but Xerox never learnt to market it properly
at the time that Microsoft was selling it for, I don’t know what, fifty quid a time,
Xerox wanted to charge 1,000 pounds a time, you know, it wasn’t in the same market.
Which was – which was sad in a way but – but then that change and then the office in
equipment – in particular in my line of business, the spreadsheet change, and to a
lesser extent the PowerPoint change, though I’d been doing magic overheads from the
Xerox equipment for years. I mean that was the great thing that I could do, I could do
marvellous presentations on the Xerox machines and sometimes that can – I mean I
think it was one of the – the things that convinced ESA that we were knew what we
were doing on the polar platform ‘cause it looked like we had a big team and I was
doing it all on – on the Xerox machine. But … that move towards very friendly
software, and in particular spreadsheets, made a big change.

[1:30:27]

The other one that … that influenced me less but was part of the – what was going on
inside an organisation, was the joined up business. The ex – basically information
exchange between computers, and if you like nowadays the internet and – and so
forth, that’s part of something that – that changed the whole idea about how we do –
it’s not can I get onto Wikipedia that was so important as the guy down in – at – on
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the space system – the guy down on the workshop floor has a screen and an interface,
he can pull out the worksheets that he’s going to use, at the end it he can say, ‘We’ve
done that and it’s there,’ that goes back into the system and somebody in planning
knows what’s been done and the payroll gets it in the different direction and – and so
forth. And … it’s not a completely integrated system and part of the business that I
was trying to work when I was doing system models, and I always had the ambition
and never did it completely but potentially, was that it would start on my PC, I would
do a design, it would go into the CAD system and they would get the drawings, it
would go onto the testing system and it would – it would never come out of the
machine, except the piece of hardware at the other end. But what has happened, and I
remember the guy from Rockwell talking about this, he said he had – actually had a
job at one point where he looked at the number of times information came out of the
computer and went back into a different computer in the process of getting from the
design office down to the – down to the piece of hardware at the end, and I think it
was thirty-nine times it had come out of the computer in those days, and we’re better
at that process, it doesn’t tend to come out of the computer, the file gets moved. And
one of the things of course, every time a human being gets hold of it you’re in trouble
because he screws it up [laughs]. Keeping computer – keeping human beings out of
clerical systems generally improves the performance [laughs].

Hmm, I think we seem to have moved to overarching questions haven’t we? Shall we
take a short break at this point perhaps?

Yes, I shall need to go to the loo in any case –

[End of Track 14]
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Track 15

When did you technically retire?

I don’t about technically retire because [both laugh] –

Technically was, yeah the qualifying word there [laughs].
I took my leave from Astrium on – at … according to the official records the 31st of
December 2002 [laughs]. Of course I’d left before Christmas, not after Christmas, but
… so … that was – that was the end to – effectively it was, apart from a couple of
small visits, the end of my direct connection with Astrium. What I immediately did
was to spend sixty-nine days going all the way round the world [laughs], ‘cause I’d
never been all the way round the world and I spent quite a lot of my spare time in my
final year at Astrium – or final nine months at Astrium actually planning this
particular tour.

Is this by normal transportation means or by hot air balloon or anything exotic by
that sort of [both laugh] –

No, nothing [laughs] particular exotic, but I took – I had a round the world air ticket
and did things along the way. It was actually only the second time in my life that I
had not gone away on holiday without the family, either my parents as – as a
youngster or my family as a – as … older – and I went off into the wild blue yonder
saying, ‘I hope that I don’t get fed up with this after four days because there’s a lot of
time still to come,’ [laughs]. I sent cards home from various places and – and had no
contact with back home until about five days before I was due to fly back from
Denver, perhaps even four days when I think about where I was, when I finally rang
Elizabeth and said, ‘I am where I’m supposed to be, I’m on schedule, make sure the
car picks me up at Heathrow,’ [laughs]. So that occupied the first half of 2003. I got
back … fairly soon after that. I did some work for ESA as a consultant, who were
looking at what was called the Aurora programme at that stage which was an initiative
to look at Mars missions and apparently I’d done enough studies on manned and
unmanned Mars missions to come up in terms of ESAs database when they wanted
© The British Library Board

http://sounds.bl.uk

Bob Parkinson Page 327
C1379/05 Track 15

somebody who knew about design of Mars missions. I tended to be educating junior
engineers who couldn’t even remember the Apollo programme, er, about things that
had been done. And like all youngsters they tend to be sceptical about what their
elders tell them. But it was a bit of a … a consultancy – trying to think what else. I
did various things, one of the things that … that happened was that, fairly soon after I
got back I guess, I became one of the external examiners for the astronautics course at
Cranfield, which was a limited period. I think it was … sorry it must have been a bit
later … and eventually out of that, well partly out of that, later when … when the guy
who was doing the course decided he wanted to retire, he is eight years younger than I
am, they asked me to take on the space propulsion course, so that’s one of the things I
now do is to do twenty lectures on space propulsion and so forth. And yes do bits of
advisory and – and things as part of this, got more involved with – and I was now able
to spend some time helping the BIS as a society. In 2008 we ran the … International
Astronautical Congress in Glasgow and so for two years – certainly for two years
before that I was busy organising that part of – of things. So there was enough things
there to keep me active and – and keep me on top of things.

[05:45]

I guess one of the things I’ve been meaning to ask for a little while as well is what
happens outside work, we’ve talked about, you know, some of your interests,
especially the travel.

What do I do besides [laughs]?

Is there time, you know.

Oh yes yes yes yes, what do I do besides; I paint, I help the local amateur dramatics
society with their scenery. I … I think that – that since I retired … the – and did my
long tour around the world we’ve – I’ve organised, probably not as long as that, forty
days or so each year when I’m travelling abroad, seeing all the places that I didn’t
have chance to see while I was working. When I was working you used to see the
hotel, the airport and the office that – whereas you didn’t see any of the rest of the
scenery, so now it’s – I’ve seen a lot more places [laughs] otherwise.
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[06:55]

You talked a little bit about the art right at the start of this interview, some time early
last year actually, and I was just wondering how did it develop from that early sort of
interest?

Er …

What do you paint?

My friends would say spacey things but it’s not all spacey things [laughs]. No, I’ve –
when I was at school I was thirtieth in a class of thirty-one in art before I could drop it
[laughs], and always claimed that the guy who came below me had the desk next to
me and I used to interfere with him as well [laughs]. That was a very young age. I
kind of got interested again a little bit when I was at university, and did a bit
recreational things and did some … odd painting. Over the years it came and it went
a little bit, when you’re raising a family and you don’t have a lot of time. But it was
one of those things that … I can’t even think … when I start to do it a bit more and a
bit more seriously, I was always interested in – I mean I used to get involved – when
we did projects and we used to have illustrators come in and do artist impressions and
things, I was interested in how they did things and [laughs] – and could talk with them
and so forth. But the consequence with that was actually the – the medium I painted
in was gouache, which is the technical illustrators medium [laughs], poster paint to
you right [both laugh], to be crude but … and in fact it was only – can’t think when,
fairly recently, since I retired people, had been saying, ‘You should paint in oils and
paint in oils,’ and I think four or five years – probably five or six years ago now the
family gave me a set of oils for Christmas finally and I made the transition to oils.
And I’m … a member of the International Aca – sorry, the International Association
of Astronomical Artists, let’s get it straight, who paint astro – but I paint other things
and do drawing and so forth and take my sketch book with me and do things when
I’m there. Er, so it acts as a – as a separate amusement.

[10:05]
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I don’t think you mentioned along the way, was about children and family, I was
wondering when does that come into this picture?

Right, now I have to be embarrassing and try and remember when my children were
born [laughs]. Erm [pause] hang on, 1979, yes. 1979 my son was born … you will –
I think probably said this because you’ll realise this is – this is just at the time when I
am about to move out of Westcott to – first of all to go to Waltham Abbey and
eventually to go to Stevenage, so … and turning down a job in Australia and all the
rest of it. So David was born … in 1979, Becky was born in 1984. Er … in general
terms both children are late children in my age – Elizabeth is about nine years
younger than I am, so not quite so young – so old from her point of view, but in fact
my parents didn’t have me until they were in their thirties so it’s almost family
tradition, and David’s certainly gone … if he has children he will be upholding the
same traditions [laughs]. I don’t know which way around to do it. David is the bright
one [laughs], he … took great delight and gave us great delight when he finished his
first degree in astrophysics at Edinburgh, ringing me up and saying, ‘Dad, I beat you,
I got a first,’ [both laugh]. That cheered him up and it cheered both of us up as well,
as you can imagine. And he has gone on to – he did he PhD down at Portsmouth, he
then went onto a post-doc research at – at Sussex and has now – ‘cause he couldn’t
get the next leg up in the UK, accepted at job at Brisbane in Australia and is now a – a
flood exile as of last weekend [laughs]. But seems to be okay and doing very wel,l
and probably better than I am in terms of his intellectual capability. Er … Becky’s the
pretty one [laughs]. Becky was born in 1984. We’d had a certain amount of
difficulty when David was born, Elizabeth found it a fairly difficult birth and got a
certain amount of worry when Becky was on the way that she was going to have the
same amount of problem, and we didn’t have the same amount of problem. David
used to wake up in the night during the early days, Becky didn’t, she was a nice quiet
peaceful child and it wasn’t until about two years in that we realised that she was too
peaceful and, erm, she has severe learning difficulties. She’s now, what’s that …
what twenty-six now and she looks twelve and can’t speak. But she’s a very nice
child, but in fact – it gave Elizabeth enormous difficulty and to some extent it was her
worst fear realised [laughs] and, erm … and she had difficulty in coping with this and
– and Becky has been cared for since she was a teenager really [pause]. Still very
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fond of her and she comes home and lives with me from time to time and we do
holidays together and – and so forth but it’s – it’s not intellectual, let’s put it that way
[laughs]. And that was the end of it of course, at that stage I was – by that time I was
working at Stevenage, I was … in my forties, there weren’t going to be any more
children and – and so that kind of is the family. And as you’ve already heard … I
think probably as a result of Elizabeth’s problems with Becky and other things along
the way, then we split up in 1999. Er, but it’s just been that, we still … it’s – it’s been
a lot easier since we didn’t actually live in the same place, let’s put it that way
[laughs]. And then for instance I talked to her this morning 'cause she’s going away
when I get back, so do things and we exchange our information about what David’s
situation has been so …

What does she do?

Elizabeth?

Yeah.

She was originally a … a laboratory technician in the pathology laboratory at Stoke
Mandeville Hospital, and as I say that’s why to some extent Becky was her worst
nightmare because she know – she knew, because of where she worked, about things
that go wrong with children and – and was worried about that aspect and – and then it
happened to her. And since Becky was born she’s not worked …

[16:50]

Hmm. I wondered actually when we talked about your marriage situation, has there
been some personal cost in other ways that you – living this very busy life with so
many layers in it, it’s – it’s one of these – interested me, you know, looking at your CV
for instance, there are so many layers overlapping layers of activity, I’m just
wondering, you know, is there a personal cost for that?

I don’t know that there is. I remember … being on holiday on one occasion, talking
over the dinner table and somebody got my life story out of me in this way [laughs],
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basically what you’ve just heard you see and – and said, ‘You’ve had a hard life
haven’t you?’ and I said, ‘No, I’ve actually quite enjoyed it,’ [both laugh]. I don’t
really think about it that way. I mean, er … to some people – well you’ve heard,
Elizabeth would have difficulty in understanding how I even live and some people
would find it difficult. Somehow I’m not like – I’m not built particularly like that.
There was a period … when Becky was two, we had a period in which Elizabeth went
into hospital for some weeks, so I was left with a two year old and a seven year old to
look after. I had a – somebody we knew volunteered to take the kids on during the
day, so I used to drop them off at half past seven in the morning and – and then pick
them up at half past five in the evening on my way home. And the … and I remember
that it wasn’t just a matter of doing it, the – the incident I remember is, Becky as I said
is a pretty child, and she had long hair in those days and it wasn’t just a matter of
getting the kids up, dressed and out, it was a matter of getting them properly presented
as well and [laughs] doing Becky’s hair; I learnt how to do fancy things with Becky’s
hair, and it was totally unnecessary but it was a way of demonstrating I was still on
top of things. And … it – it’s kind of how you react to difficult situations and – and
part of that is – is fighting back in a way, and if you do that sort of thing you don’t –
you don’t notice – perhaps you do notice but it’s not so important that – that there’s –
that there isn’t a cost because you’re winning [laughs]. Not being able – not winning
is frustrating, yes, that’s the thing that would depress me, not doing things and not
winning things and so forth, so I tend to be rather active and sometimes I get
frustrated ‘cause as I get older I’m not capable of running round as fast as I used to be
able to [laughs]. But … I don’t know what counts as a – as a personal cost in that
sense. Erm … yes, I mean, er … Elizabeth left but that worked out, we’re both
reasonably happy, that’s the way it went and – and what’s more I didn’t have financial
difficulties as it happened because of that, so – which might have made things more
difficult, so I was lucky.

[21:25]

Another question that has occurred to me as well is what do you think is – has there
been anything particularly driving you in your career do you think, if you had to sort
of pick on any one or two things?
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Well yes, I mean the obvious one is I’ve been a space cadet from whenever Dan Dare
first appeared I suppose [laughs], what started you off I don’t know, but Dan Dare
was one of the things certainly. And I’ve changed my opinion about what we should
do and so forth at all but it’s always that has seemed to me important from … an early
age, and I’ve never really lost that and I still am prepared to put quite a lot of effort
into – into that end of – of things. And I think – I don’t know whether it’s part of the
same thing but certainly there … I think that I certainly have a need to be creative in
one sense or another. I’m – I’m not somebody for the status quo, I’m not somebody
who leaves things as they are. I’m also not a … what’s the right word here … there’s
a bit of an anarchist in me that says … following the sheep is not a good idea [laughs]
if you like. Part of that is – and it – and it actually is visible in my paintings that –
that I’ve never really won by competing directly with other people, I’ve always won
by doing something that people are not doing. And it – yes, if you were painting
pretty landscape pictures, I mean I belong to the local art club and there are people
who can do that better than I can but they can’t – there aren’t any – there isn’t
anybody who can paint the pictures I paint [laughs]. Er …

[Inaud].

And they told me that, you know [laughs] …

[24:05]

So doing something different then again?

Yes yes …

Brings me onto another question which ties in some way with what you just said
talking about, you know, the way that space is now, what do you think, well what do
you think is going to be the immediate future or the near future for space science and
contrast that with what you would actually hope it to be as it were [laughs], it’s –

Well no I think – I think something has changed and I think that something is – is
going to change and when you talk about the future it’s very difficult to talk about the
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future and back in whenever it was, 1990 or thereabouts I wrote – I was … yes, here
we are somewhere [looking through papers] – yes, 1989, Mark Hempsell persuaded
me to write Citizens of the Sky which was basically in the middle of the HOTOL
programme, our vision of how the – the future of space might work out. And I’d –
and it – it was – it didn’t sell a lot but it was fairly influential, a lot of people read it
and were influenced by it, but I don’t actually think that’s the way things would go
any longer.

What was the gist of it?

Well it was basically – it was because we – of various things we were doing but our
basic argument was that if we could build something like HOTOL we could reduce
the cost of launchers, we could do lots more – human spaceflight would be poss – was
being held back because it was expensive to fly, we’d fly lots more times and – and
the – what I would call the Von Braun vision is kind of Star Trek, human beings
would go out into the universe generally and – and conquer planets one by one. And
… I think that … I’m not quite so sure that’s the way things will go. Er … I think – I
mean I’ve spent twenty-odd years thinking about future and some of that being
involved with what human spaceflight might do and there was always a feeling that,
you know, people would go to Mars with rockets and the people would be essentially
the same as Apollo all over again, and I’m not sure that’s true. And sometimes to – to
upset people I say, ‘Human beings will never walk on Mars,’ because by the time we
get to Mars there won’t be human beings. Because this is the … other half, which is
what’s happened with computers and the way that in – in fact computers and things
have taken over the world and the, er … the computer people sometimes talk about
the singulatory which is back to this eventually computer being more intelligent and
they’re going to take over the world bit. Which is – or the AI people think that way.
It – and it’s not AI, it’s IA, it’s our relationship with the machines that – that’s the big
change is happening and that’s continuing to happen at a – at a faster rate, and
therefore if I realise that the way, not me but younger people, are now in comparison
with what they were fifteen years ago in terms of their interaction, their use of
machines, their social networking and so forth, and I then take that and when we –
whenever we did studies on human beings going to Mars it was about 2030, that if I
go twenty years into the future that whole thing is going to happen again on some
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dimension I can’t quite see, more – and probably more so, and that changes our
relation to space as well as to – to things. One thought process that I put forward …
that kind of illustrates it a little bit, is instead of taking human beings to Mars, what –

[28:55]

I don’t know, are we having earthquakes [laughs].

Do you know what I’d wondered that ‘cause it happened at least twice before, I’m
hoping it’s just a digger outside or the underground or something [both laugh].

Right, sorry, go back. Instead of going, taking human beings to Mars, what would
happen if we took an ENVISAT to Mars, no perhaps an ENVISAT is not the right
thing, in fact a Mars reconnaissance observer expanded in orbit round Mars and we
map Mars down to centimetre size … in – and we don’t – we don’t process the
information, you just get that many bits of information, or crudely processed, all the
way back to the earth, nobody instantly looks at it but you’ve got the whole of Mars
digitised if you like. And then you use that to simulate Mars, but you let you and I,
anybody [laughs], once in the simulation so that they can walk round Mars, see things
that nobody has ever seen because they will be the first person who goes round the
simulation in that respect, right. They can explore Mars, you and I can explore Mars
without getting onboard a spaceship and going to Mars [laughs], right. Because
you’ve basically digitised Mars.

It’s almost like cloud computing then?

Yes.

Sort of breaking everything down so lots of people can work on a bigger problem as it
were?

Yes, that’s right, but it’s also – but you’re doing – but you don’t have to go to Mars to
explore it. Now already with … you know the guys at JPL who are running Mars
reconnaissance observer, in fact I think at one point – no it was the – it was the rovers
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on the surface, the MERs, the team that ran the Mars exploration rovers ran on a
twenty-four and a half hour day because that’s what Mars was doing. It was their – it
was their families that complained [laughs] that made them give it up in the end. But
essentially the guys running those robots on Mars were living on Mars, they were
living Mars time, they were spending their days mentally being on Mars, they were
seeing the things that their robots on Mars saw, so there was a real sense in which
even at our crude level if you like that team lived on Mars. And if you now go twenty
years in the future, when we might get human beings to Mars, we’re going to have a
different relationship anyway. So you can’t simply say that the – the sort of vision
that NASA had in 1984 of taking human beings to Mars, it’s essentially going to be
that. That’s a mistake you make, you make the assumption that we develop our space
technology to that point but you don’t make the assumption that what’s going on on
earth changes as well. And that’s the big difference in my opinion over that period,
that the singularity in the sense that the computer – the – I hear people talk about it,
isn’t something that happens in the year 2030, it’s something we’re in the middle of
now and we’ve just not cottoned onto the fact that we are actually living in the middle
of this. And that’s what makes predicting the future so – much more difficult than it
used to be in effect and it’s one of the things that – that makes me think that the
seventeen year gestation period for space projects is wrong.

Wrong in what sense?

Because seventeen years is a long time and therefore what you set out to do, by the
time you’re doing it is not what you ought to be doing.

Is there any way of speeding it up though?

Well yes, micro-missions are the [laughs] answer you see, I – I [laughs] – it’s one of
the – the things behind that is … stop thinking that this is a long slow old fashioned
process, that you do because it’s risk free and so forth, but start thinking that this is a
dynamic process where we’ll – as – every year that goes past increases our capability.

[33:50]
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This brings me onto something else I’m just – well predicting the future as it were,
you were a consultant on Mission to Mars, the – is it TV programme?

Yes, that’s right.

How did that come about?

I can’t even remember how I got that job, I’d forgotten about that [both laugh].

Or perhaps it might be better to ask you what sort of things does an actual scientist
like yourself in this case contribute to the process of making a science –

It wasn’t actually the first time I’d worked with the media … even the fictional media.
I did something a long time ago for … at that time BSB and it got killed when it went
to BSkyB but –

What was that?

This is – this is almost something that I shouldn’t bring out into the open [laughs].
When BSB started they thought they had to have a science fictional soap and they
produced this thing called Jupiter Moon and they got me to do the technical
background to it. And – but they – I mean it wasn’t very good, it was interesting to
see how soaps worked but they didn’t have even people who had familiarity with
science fiction backgrounds, which would have helped in the writing. It was – it was
– I won’t see EastEnders transmitted to Jupiter but it [laughs] – so it – shouldn’t be
too rude, it was an interesting exercise. And you kind of know that when people
fictionalise things, the – that with Mission to Mars, immediately you get people
writing stories there, they want to know what will go wrong, and as a engineering
designer [laughs], that’s difficult because anything I can think of I would correct, I
would do something about it. So it’s – it’s … so they have to invent – well anything
that goes wrong is an improbable situation but they have to invent improbable
situations and – and to some extent if you’re an advisor you’ve got to go along with
this because there isn’t a programme if you don’t do it. They did in the case of – of
Mars … kind of try and keep to some of the advice in more detail, so it’s – it’s a little
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bit better than most though they’re fitting things together that you probably wouldn’t
manage to do. Erm –

What sort of advice – sorry –

Well I gave them advice on the sort of vehicles you’d need, we talked about – I
remember we talked quite a lot about the – the mission profile, to the extent to which
in fact Steve Kemble did me a little favour and actually did a trajectory for me so we
could actually give them dates [laughs] in that, as well as what was happening. So we
did quite a lot of – we produced a mission, we produced vehicles, we produced – and
they also had American – in fact the vehicle they used was one that – in the end was
one that NASA Glenn, Steve Borowski at … at NASA Glenn was pushing hard …

[38:10]

So – and I think it’s probably the BIS who put – put the original people in the idea it
was a British firm onto them, it then went off to Canada and there was an interesting
thing that happened [laughs] in that I do – as you’ve just – as you realise since where
I’ve been this week, the International Space University in Strasbourg invite me across
there once a year to do – give some lectures, and … the guy who was looking after me
at the time who was living in Strasbourg, the – when the British film company gave it
over to Canada I got a girl over in Canada who was the contact there who would ask
me all the questions and I would deal with it and it was – and I discovered the guy
who was looking after me in Strasbourg was actually the husband of the [laughs] – of
the girl out in Canada who was [laughs] – who was asking me all these technical
questions [laughs]. And in fact I saw Oscar yesterday and asked after Simone. It took
me – it took me a long time before I actually met Simone, I’d met Oscar a lot of the
times, it was a funny sort of – I mean it’s a happy relationship and they’ve not got
kids but it happened that she lived in – she was Canadian, he was Turkish, she lived in
Canada and at the time his job was in Strasbourg [laughs], so it was – it was slightly
odd, but it wasn’t until we had an ISU summer school out in Beijing and they both
turned up that I’d actually met Simone for the first time [laughs], even though we’d
had a long and friendly [laughs] relationship as it were over the emails [both laugh].
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[40:20]

Are there any sort of differences in opinion between the programme makers on one
side wanting that sort of dramatic programme and you as a scientist come engineer?

The – if you’ve not been involved – it’s often a criticism you get, why can’t the media
get science right. And it’s generally said by people who’ve not had to deal with the
media and seen it from their end. Erm … and – and scientists and engineers can get
very irate about presentation of science on TV and so forth and sometimes with a
great deal of justification, quite often more in the news media [laughs] as well. The
… if it got technical – if it got completely technically right they – it would be as
boring as hell probably [laughs]. There is – there is the other thing that – the other
side of it which the media people don’t understand however … which sometimes
gives problems that – and it’s a big perceptual thing. I remember … it was actually
Jupiter Moon time but I remember explaining to one of the writers, I can’t remember
what I explained but I explained some bit of science or technicality to her and she
listened to me and said, ‘I can understand that,’ and I said, ‘Yes, that’s what science is
about,’ [laughs]. It wasn’t what science was about to her, science was about magic to
her, it was what she expected from a scientific point of view was something she didn’t
understand, and it came as a surprise to discover that what scientists worked on
[laughs], who weren’t particularly more intelligent than she was, just in a different
way, was to understand things, not to produce magic [laughs]. And that’s one of the
big problems that – and timescales can get in the way there. As a scientist or an
engineer you – when somebody asks you a question you want them to understand
what’s going on, which takes a little investment in time, whereas if – at the media
people, the guy writing the script or whatever wants to get on and write the script and
wants some magic in it that does whatever the dramatic thing requires. And therefore
there’s always that tension between this and probably always will be.

[43:30]

But it’s an interesting …
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One of the others which I’ve been meaning to ask again about, you know, seem to
overarch your career, I mean was politics which has come into it all over the place.

Yes [laughs].

But I wonder if you had any overarching comments on the way that politics has
affected your own work?

… You – yes, em … yes, it’s back to Martin’s Law, it’s political, economics and
engineering in that order and whether things have been successful and – or failures or
whatever has largely been driven by political considerations anyway. Probably
because a lot of – most of these things involve a lot of money in government things
and that inevitably gets you into politics. And some of the time understanding how
the politics works is – is crucial, and particularly within European space business it’s
not just UK politics, it’s everybody’s politics, and the way France works is not the
same as the UK and – and a lot of problems occur because the French don’t
understand the Brits, the Brits don’t understand the Germans, the Germans don’t and
– and so forth. And the engineering is common but the – the political factors are not.
And in particular the Brits have tended to be different from a lot of the rest of Europe
…

In what sense?

The arguments which work on British politicians are not the same arguments that
work on the French or German politician. I can’t necessarily immediately think of
good examples of this … but … I suppose the manned spaceflight one is a fairly good
example, that the … French puzzle why the Brits are not interested in manned
spaceflight when everybody else in the world wants to do it, and the Brits say what
use is it? And the French can’t quite see why that’s an argument [laughs], erm … and
they’ll produce thing – which – which to some extent working how our political
system works, one of the things is that in France and in many countries, the space –
government space department, if you like, is part of the science and education thing,
and immediately you say education it’s a very big department. And science is seen as
part of education and if you do things like build Ariane rockets, which are sort of
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science, it’s good for education, and so space is a small part of the science and
education department. In the UK, it’s not quite the same any longer, but certainly in
the 1990s when I was working, BNSC was part of the Department of Trade and
Industry, if it was anything, and the Department of Trade of Industry is the smallest
ministry in the UK. And space is the biggest department in that small … that small
department. And not all the – not all the money for BNSC and the space came out of
DTI, I think only about ten per cent did, but BNSC sat there with an apparent budget
of about 200 million a year in a department whose budget was about 1,000 million a
year. And so when somebody says, ‘We need some cuts,’ [laughs] it’s a big cherry
and certainly the idea that Roy Gibson was trying to implement, which would say we
need to double that [laughs], well it wasn’t 200 million when he wanted to double it
but things were cheaper then anyway, but when he said you need to double it, right,
one of the problems you have is I want to take this biggest department out of this
ministry and double it in size, gets a lot of resistance. So you need a lot of political
clout to make it work and that con – that contrast – and you can see the sort of
questions that – that the UK politicians ask about space is related to trade and
industry, not related to science and education. So in arguing for your bit of the – of
the whole thing. And the – sometimes the problem that space has, and I think
probably anywhere but – but in the UK, with the politics is that … it’s – while it
seems to be quite a large chunk of money, it’s actually a small part of the total
political process, and so it tends to get tossed around in the – in the wake of major
features, like social security or the NHS or whatever. It’s not often and quite often,
with the exception of Mr Clarke [laughs], quite often we got the minister responsible
for space enthusiastic about space, but he wasn’t the guy who you needed to get
enthusiastic about space [laughs], right.

[50:10]

So that’s part of the – the problem that you get there. When we get the politics right,
when it makes sense, when we can get what use is it out then it works and you get
ENVISAT [laughs].

Hmm … which brings me onto another question, when the politics does work then, do
you think you’ve had any – are there any things in your career that you would sort of
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single out as something you were happy with, high points if you like, if you want to
see it that way?

Well apart from the fact that it turned into a monster ENVISAT was – was where we
got everything right. Erm … it’s – in due course turned into a monster but that was
partly the way that it was setup and it was – ESA and … and so forth. But … we got
… the scientific case, we got all the science people on our side, we got the politicians
– the UK politicians agreeing with the science that this was worthwhile, we went into
Europe with a bid that gave us a commanding position in the total and it – it went
right in those terms. I think that was the most successful thing that – that we ever did.
It’s probably not the thing I’m – think is the best thing I ever did but then the best
things I ever did probably are things which didn’t fly [laughs], I’m very proud of what
we did on Mars sample return but nobody will ever bother to fly it [laughs].

Any other examples of things that you – you would see as your own best handiwork as
it were?

And I’m very pleased with the – with the – what we did with concurrent engineering
on – I mean that way of doing design was something that I – I still think was … well I
mean the fact is that it is still cutting edge after fifteen years or so.

[52:45]

What do you do now?

This evening go to a lecture and go home [laughs].

You always seem to be busy, it’s [laughs] –

Yes, erm … I haven’t thought about what to do next yet. I mean … the – the autumn
term [laughs] at the moment means that I am – I’ve got students to – to teach at
Cranfield and Queen Mary so … somewhere October, November, December tends to
have quite a lot of that going on and I don’t really want to take too much time with
there, and in fact Cranfield will extend into January because they do the exam and
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I’ve then got to mark all these papers and realise how little actually went across. The
… I’m still doing forty or so days a year travelling the world … and – and [laughs]
tended to work out what we’re doing about eighteen months ahead there so that
[laughs] – that keeps me fairly active. I’m president of the British Interplanetary
Society nowadays so – and that’s not – while it ought to be an honorary position
[laughs] that you don’t do a lot in fact it’s a very demanding position in respect and
needs a lot of – of hands-on attention at the moment, so that keeps me coming up to
London at regular intervals. If I … if I get some breathing space [laughs] one of the
things I – I, er … said I was going to do when I retired, so you can tell how long this
has been going on [both laugh], that I would like to pick up and do again now if – and
because I think that there are – and I’ve now seen how – to get it out ‘cause I don’t
know big the market is, was to write a primer on system engineering. ‘Cause I’ve
been doing the course at Queen Mary for a long time, I think there’s stuff in there that
people need to know and so, er … if the next few months aren’t too filled with things
I shall do that. I – and, erm, I have a couple of … of projects, consultancies if you
like, that may or may not come to something in the – in the immediate future, where I
have done studies for people who are looking to do … interesting things. And –

[Closed between 56:20 – 58:45 until June 2041]

[58:45]
This brings me onto my final closing two questions actually, one of which is about
archives and if you’ve ever given any thought to deposit any paperwork you have
somewhere for –

A lot of it is – a lot of it has been scattered along the way. I’m not somebody who
keeps detailed records, diaries, and whatever, that’s the sort of anarchist in me, I sort
of do things and a pile appears in the corner, eventually gets swept away. A lot of – a
lot of things however nowadays go onto the computer. Erm … the information about
how to do designs, the stuff I’ve done, particularly since the mid ‘90s, late ‘90s
perhaps, is all sitting on the computer. I was aware that some of – that because
computers change every five years or so and if you’re three generations back you
can’t actually read it that – that a lot of what I did in the … the 1980s and perhaps
even the early 1990s, if it’s not in archive journals basically is unrecoverable these
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days. I don’t have a – you know, I dumped several filing cabinets of stuff when I left
Astrium, I dumped … I forget how many filing cabinets of stuff when I left Westcott
[laughs].

How much do you have left is a [laughs] –

And I still can’t get down my hall [laughs] straightforwardly with the boxes I brought
home. Erm …

Have you given any thought to actually putting it somewhere at some future point?

Possibly, I don’t know whether it’s – how far it’s valuabl. Er … as time goes by I
think more and more of me is actually on the computer, but since my entire computer
memory can now be downloaded onto a pen drive [laughs] the size of a I don’t know
what. It’s – one of my – I don’t know, did I tell the story earlier that – I perhaps
don’t, I – it’s maybe a closing thing about this but back in … when, 1959, 1960, when
I – well I was going to university but I was still basically living with my parents in
Cheltenham, I knew somebody who worked at GCHQ, who was an electronics
engineer who worked at GCHQ, who was a science fiction fan. Clearly he couldn’t
tell me a lot of what was going on in GCHQ. But I remember we had a conversation
one evening that he was essentially trying to tell me about, er … trying to explain
about – he was looking into the future of electronics and trying to – to tell me about
integrated circuits [laughs] with hindsight. And he took an old sixpence out of pocket
you see and held it in his hand and said, ‘In the near future we’re going to be able to
put … a whole radio I think it was, onto something that size,’ the amplifier and the
receiver and everything, onto something that size.

Did you believe him?

You see and this was – this was him taking both feet off the ground into the realms of
science fiction you see [laughs]. It’s kind of scary to see now how far wrong he was
[laughs].

[1:03:10]
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Oh. I think my very last question is just how have you felt about taking part in this life
story interview [laughs]?

Oh it’s been fun. And I have – I have relatives and friends who say you should be tell
– and students who say, ‘You should be telling your life story,’ so in due course when
you’ve got this all on the archive I will have a – a come back to them and I don’t have
to do it anymore. I shall probably still retire into my anecdotage and tell stories of
what it was like in the old days, as old men do [both laugh].

Right, well thank you very much indeed.

Okay.

[End of Track 15]
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