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Track 1

Could I start by asking you when and where you were born?
Yes. The place is called Bredbury. It won’t be well known. It’s in Cheshire
somewhere, it’s very close to Stockport, which is better known, which used to be in
Cheshire. I think it might be Greater Manchester now.

And what year?
1929.

Would you be able to tell me what you know of your father’s life?
Very little. I have his discharge papers from the army. I believe he was at Gallipoli
[incorrect, infact], a major military disaster. Convalesced from injuries in north Italy
and then served as warrant officer rank in the trenches in France. And like most of
those men, he never talked about it. And too late I realised I never asked. The other
thing I do remember is that when it came to the Second World War, of course he was
very much more serious about that and seriously upset about it because of his
experience in the First World War, erm, my recollection is – I mean, there’d be a lot
of other things but my recollection is he left the house at eight o’clock in the morning
and was very often not home from his work, which was a clerk on the railway – well,
I think some sort of accountant, because he used to go round to other regions auditing
their accounts. And he’d come home at eight or nine o’clock at night. And I mean,
he saw it as his duty to work hard. And he wouldn’t do it – we wouldn’t go on
holiday at all in wartime because he thought, you know, that was a frivolous waste of
resources. So when he was at home at all he was digging the vegetable patch to grow
food.

What did he say about the Second World War? You said that he was seriously upset.
How did you know that?
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Well, by his manner. I don’t remember particular – particular statements. He was
clearly very sad about it. No, I can’t think how to … how to answer that because I
don’t remember him saying specific things. Clearly we, you know, listened to all the
news bulletins devotedly and took it all very seriously, very seriously indeed. And
not long after the war he died suddenly, I presume it was a heart attack. But certainly
the reaction of us, the family, was he’d just worked himself to death during the war.
That was the way we felt about it. I don’t think that’s – you know, it would be a
medical view perhaps.
[0:03:38]

He didn’t say anything about his World War One experience. What did he tell you
about his early life in other ways?
I don’t know anything about it. There were no – he had no brothers and sisters, I had
no grandparents on that side. I don’t know where his mother and father were. I don’t
know where – I don’t think I ever did. I don’t know where he was born or grew up.
It’s extraordinary now to think of it. And it’s extraordinary that I didn’t ask more.

What do you remember of –
So I was only eighteen or nineteen when he died. I mean, I presumably might have
got a bit more interested after that.
[0:04:24]

What do you remember of time spent with him as a younger child?
Being on holidays, which was not during wartimes [laughs], as I said, but in the ‘30s,
we’d go to – I think we always went to Devon or Cornwall, you know, probably for a
fortnight in the summer. Always on the train because he worked for the railway
anyway [laughs], we wouldn’t have had a car.

Do you remember doing certain sorts of things with him?
© The British Library Board
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Oh, I do remember – no, we can’t have always gone to Devon and Cornwall because I
remember we went up Ben Nevis [laughs]. And I think I was towed up as a small
boy. So we must have had a holiday in Scotland then.

That was the whole family?
Yes. I’m trying to recall when I say that – I hesitate because I’m not sure if my elder
brother was still with us. Can’t recall for sure. Seems awful now not to know these
things.

And not necessarily on holiday but perhaps at home, at weekends, were there things
that you would do with your father that perhaps you wouldn’t do with other people?
Were there certain kinds of activities that you shared or pastimes that you shared or
things that you tagged along with that he was doing?
I can only remember him gardening. Erm … we had a good sized garden. Oh,
something, not quite what you asked, that I noted was, I have a copy of Lancelot
Hogben’s Science for the Citizen and from the inscription in the front, he gave it to me
as a Christmas present in 1942. So I was thirteen years old and that’s what I was
reading and that’s what he was giving me to read [laughs]. That’s perhaps more what
you’re asking about. It’s a very good book still [laughs].

When you discovered that did you have any memory of receiving it at the time or of
reading it at the time?
Yes actually. I can – I know it – I carried it to and for, I can remember reading it on
the bus going to and fro to school, that sort of thing, and on the train. Amazing ‘cause
it’s quite heavy [laughs].

And if you were asked to –
But I think definitely – there must have been some reason they thought I was
interested in science and definitely that sealed it. I was.
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And what was your father – aside from gardening, what was your father interested
in?
[0:07:29]
… I’m finding it hard to think of anything …

Hmm, well that in itself is interesting isn’t it?
Isn’t it? Yes. No, I realised with a shock some – quite a long time ago now that I just
knew so little about him.

He – the image of him through what you’ve said is of a slightly mysterious figure
almost, in the garden and …?
Oh, he didn’t look mysterious but he did – he was – he didn’t feel very close either. I
suppose the view nowadays would be it was all a result of his wartime – World War
One experiences. And I think this is quite usual.
[0:08:22]

What then can you tell me about the life of your mother?
Well, there was a big difference in the family there in that she had lots of brothers and
sisters and they all were – lived fairly locally so we saw lots of them. Erm … as a
character, I think she played the part of what a mother was expected to do in the
1930s [laughs], just that.

Do you have memories of doing certain things with your mother, going certain places,
following her in certain things or doing certain things with her?
This sounds rather unkind but no, actually I don’t. But, you know, it’s that I’ve
forgotten.
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Did you know her parents, that set of grandparents on that side?
Oh yes, oh yes. Erm, that particular grandpa I was very fond of and saw a lot of him.
I mean, he was – [laughs] well, I can’t say an avuncular character but I remember him
personified.

Do you have specific memories of time spent with those grandparents?
Yes but when you say specific you want me to say what were we doing and that I
don’t quite know, but I saw a lot of them. You know, they lived a mile or two away.
[0:10:00]

What did you then – how did you tend to occupy yourself as a child? If we take you –
if we think of you perhaps as a young child, no more than primary school age …
Yes.

How did you spend your time?
Well, after we moved from the place I mentioned, Bredbury, to Romiley, which is
only a few miles away but it’s on the edge of the built up area which effectively
extends from Manchester or Stockport – so that from that point on it was fields and
hedges and modest hills. Well, Derbyshire was readily accessible. But at primary
school age I think we just played in the fields and climbed trees and got muddy in
ditches and mostly that. That I can certainly remember.

This may be asking too much in terms of memory but do you remember particular toys
or things played with other than toys?
No I don’t.
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How did you – when you say that you played in fields and hedges do you remember
exploring these with particular people?
Oh well, yes, just local boys and girls, just – I mean, whoever happened to live fairly
near were friends.

And at what age did you move to Romiley, I’m just thinking about …?
Five, aged five.
[0:11:29]

I don’t know whether this is possible. If you were standing at the door of your family
home in Romiley, would you be able to take us on what you can remember of a tour of
it, of the family home?
Of the house?

Mm.
Erm, yes, just what you expect a suburban semi to look like. But it had a fair bit of
space around it, round the two of them. And certainly if you looked out at the back
you looked to a green hillside, to a height of … if I remember rightly, 800 feet
[laughs]. And all that was available, apart from a golf course, for roaming on and
exploring. But within the house you meant perhaps?

Mm.
So the ground floor, we had a living room, which, unlike the usual layout for those
houses, the living room was at the front. It was so that the sitting room was at the
back, which was the side – no, it wasn’t the side the sun came but it was where the
garden was so that the sitting room could have French doors onto the garden. A
narrow hall and stairs – oh, and the kitchen was at the back of course too. That was

© The British Library Board

http://sounds.bl.uk

Stan Evans Page 7
C1379/51 Track 1

the lot on the ground floor. And up above there were two full sized bedrooms, one
small bedroom and a bathroom.

Was there anything in the house that you regarded at that age as being modern or – I
don’t know, you wouldn’t have said high tech but modern objects in the house?
Well, you perhaps mean art but what came to mind when you said that was that it had
hardwood floors, polished oak floors. That was thought quite special. I still think so
[laughs].
[0:13:23]

And you’ve got an older brother?
Yes, seven years older. He went to – he went to a local grammar school, then he went
to Edinburgh University. So I remember quite a lot about him. He read forestry.
There were only two places in the country you could read forestry, Bangor and
Edinburgh. Oxford had a forestry department but it was postgraduate only. He did go
there later. But he completed his degree in forestry just as the war ended and joined
the colonial service. I have much better memories of this period than the things you
were asking me about a few minutes ago [laughs].

Yes, it’s quite normal.
Good [laughs]. And he was sent to Palestine, as it then was, where you may think
there are no forests. Well, that was part of the point of it. I mean, if I tell you that he
planted the Gaza Strip with forests, imagine that now. He was very proud of the Gaza
Strip and the forests they’d started there. And I think he’d formed good friends there
with – oh, it was at the time when – because it clearly caused quite a bit of tension,
trouble. It was the time when what the British called illegal immigrant ships of the
Jews were coming into Palestine, as it then was, before there was any agreement
about what they were going to do there. They were pouring in, in what were called
illegal ships. Some – I don’t know if any of them were turned back. But they were as
keen as anyone, those newly arrived Jews, to get the British out. It was what was
© The British Library Board
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called a mandate. Did I mention that before? Meaning, you know, superior European
powers decided Britain could have that and France could have that. So long as it was
doing Germany down that was alright [laughs]. Erm … oh, the British of course had
to have a land route to India [laughs]. So he stayed in Palestine, and I’m sure enjoyed
it and I’m sure did good work, none of which remains I should think, until 1948. And
as he was coming home on leave in 1948 he was told to take with him anything that
he valued but to be sure to leave something behind. They didn’t want it to be obvious
that the British were leaving. And, er, it sounds comic now but the next place he was
posted to was Iraq, which was not – well, I don’t know if that was called a British
mandate, it certainly wasn’t a colony and it was certainly strongly British influenced,
where he had the post of director general of forests. I rather think there were no other
posts in forestry [laughs]. And was stationed most of the time in … Arbil in the
north. Still comes into the news. And then there are the gorges up into the border
with – where one side is Iran and further side with what was then the Soviet Union,
which state of the union I can’t just work out at the moment. And they had some
good years there. He married on his first leave from there. I can’t see how all this
could have been fitted in but certainly he married on one leave and certainly I know
had another leave when their first child was born. And what I remember very
distinctly was that they decided to – with this child, still a suckling [laughs], they
drove a car from here to Baghdad. Well, they ferried the Mediterranean somewhere, I
think they – no, they didn’t ferry from Italy. That I’m not sure about. But then they
drove across the desert from what was then called Transjordan to Baghdad, all with a
child under one year old in the car [laughs]. They said it was easier at that age than a
bit later, and they wanted the car there, a Standard Vanguard, it was a new invention
then. But then – I mean, he left Palestine when the British mandate ended. He came
home on leave, not thinking or knowing anything in particular, and it was on later –
the date could be looked up, when suddenly they assassinated the whole royal family
of – of Iraq. In fact wasn’t it the one we call the Boy King, the one who’d been at
Harrow? Wasn’t he the – didn’t he go back as king of Iraq? Anyway, he and all his
family were murdered. And it became – I mean, he must have overlapped with
Gertrude Bell [incorrect]. I don’t remember him ever talking about her. But at the
same time there was Max Mallowan, the archaeologist, and his wife, Agatha Christie
[laughs]. And they went hunting wild boar together. In Kurdistan – most of his time
there I think was spent in Kurdistan and he had great respect for the Kurds too. So of
© The British Library Board
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course – so then the – he couldn’t go back to Iraq and he was sent next to Nigeria,
which was I think very – well, it had been – you know, West Africa had been called
the White Man’s Grave, because of the disease you were supposed to get, but I think
it was a very comfortable place to be then. And that – by that time was the time I was
going off to Halley Bay, so it must have been 1955. So he saw that our mother then
had been widowed for some time and on her own so they took her to Nigeria. I was
going away and he was going away. And she loved it. So warm [laughs].
[0:21:21]

When you were both still living at home and still children, what would you say about
the differences between you, if you would say there were differences between you?
Apart from the seven year age gap.
Myself and my brother?

Mm.
Well, I think the seven year age gap is – determines that. We didn’t play together in –
you know, as I said, in the fields and the hedges. He was beyond that then. But he
did – he did during wartime take – when he was at Edinburgh University he did take
me and a school friend of the time – not actually a school friend, he wasn’t at the
same school, but a friend who lived near by, on a cycling tour of Scotland, where
large parts of it of course you – you could not go because it was a military restricted
area. But under age sixteen, or was it under age fourteen, I’m not sure, then you
could, you didn’t need a pass to go. And I had later strong connections with some of
those areas and got to know some of the people who’d been there at the time. But we
did – we cycled practically around the coastline of Scotland. That’s a slight – north of
Scotland. That’s a slight exaggeration but certainly all the west coast, most of which
was a military restricted area because it was commando training grounds. And he, my
brother, must have had some permission through his university course, I should think,
that he was allowed.
[0:23:09]
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What was your experience of wartime in terms of the sights and sounds of it?
Well, erm, approximately the beginning of the war – there again I can’t work out just
– yes, approximately the beginning of the war was when I went to a prep school for
Manchester Grammar School. I think, as far as I recall, that I had applied, that is to
say my parents had applied, for admission to Manchester Grammar School and they
said it was too soon, I must go to the prep – I did some exam and I think they said I’m
not ready but I must go to the prep school, which was in a southern suburb of
Manchester. But to get there from home – so I would say ten years old, something
like that, at the start of this – that would be right, yes. To get there was two train
journeys, a train journey into Manchester and then a train journey out, not exactly the
other side but in another direction. Erm, I don’t suppose you would let children go on
their own on trains [laughs] – and these would be trains with separate compartments,
you know, so you don’t know who they’re getting in with. I don’t think you’d allow
that nowadays. I think parents would probably be prosecuted if they let – but then the
attitude was quite different; they’re children, if they’re in trouble somebody will help
them. That was what you expected. I mean, I don’t think we were ever in that kind of
trouble. But that does remind me of the bombing because the thing that was bombed
most was the railway and of course that was delightful ‘cause then we couldn’t get to
school [laughs]. That’s the sort of thing that sticks in the memory much more than
what we did at school. No, it was a nice school.

Did you see anything of bombings or hear anything of bombings?
Oh yes.

What do you remember of that?
Well, I mean, it sounds like bombs, that’s about all. And I never had any close
shaves, no, no, never. But Manchester was bombed but that was – I can’t remember
exactly how far away that was. It’d be easy to look.

Was anything visible in the sky?
© The British Library Board
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Oh yes, oh yes.
[0:25:31]

And what do you then remember, if at all, of teaching and learning at the prep
school?
Well, erm, there was a very good physics master – oh no, at the prep school. No, that
was Mr Latham. Erm … I suppose he was influential. That sounds not quite right. I
was certainly – he was the physics master. I was certainly interested. And I don’t
think there was any attitude then – you didn’t – you wouldn’t have thought of forming
an impression that this subject is boring or that subject is interesting. I mean, you just
accepted those were the things you were taught and those were the things you had to
learn, so. But I do remember that I enjoyed the physics with Mr Latham, Jimmy
Latham I think he was. I don’t know anything about him since, not somebody I kept
in touch with at all, but I think he must have been good. And the headmaster I can – I
can remember by name but I can’t remember anything about him. I mean, you were
terrified of him of course, that’s as it should be.

And I’m assuming that you – well, do you have specific memories of physics at this
stage or is it a general memory of having enjoyed the subject?
Oh, I think I can remember individual things. You’re going to ask me what they are
[laughs].

Yes. Well, given that this would be your first encounter with physics as a subject, I
wonder whether you remember what physics was at that stage.
Well, I remember him instilling the ideas of, you know, finite levels of accuracy when
you’re measuring anything, even things with a ruler. And I remember – what were
they called, were they called density bottles or something, where you measure a –
where you could produce an accurate amount – accurate volume of some liquid,
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which you then weighed so you found its density, that kind of thing. And I think I
remember stretching wires, you know, measuring extensions. Perhaps that was later.
[0:28:08]
Not sure which was at the prep school, which was at – and then I afterwards went into
Manchester Grammar School at the – well, with two years ahead of maybe four
school certificates, so I’m not sure what ages those were exactly, but I did two years.
It was called the third form I went into, you see, because I’d been at the prep school.
That’s right. And then in the fourth form you took what was then called school
certificate. And … was it in – yes, it must have been in the school certificate. I did
much, much better than anyone had expected of me. That’s right. Erm … yes,
because those that – yes, those that were thought to be Oxford and Cambridge
material had been forced to go into a form that studied Latin, ‘cause you had to have
the Latin to get into Oxford or Cambridge, and I wasn’t in such a form. But then,
having done brilliantly well in my school certificate, I think it was six distinctions and
three credits [laughs], you had to take all the subjects at once and you had to take a lot
like that, though nine may have been a bit more than average. And I took nine
subjects. Then it was decided I was Oxford and Cambridge material so I had to be
crammed with Latin in the sixth form [laughs], all to no avail [laughs], as it turned
out. Very good physics master in the sixth form, Roger Stone. I have been in touch
with him since. He’s dead now of course but I did contact him once or twice
afterwards. Erm, he was certainly influential and, you know, gave you … trusted you
to let you use your own initiatives in how did things – what you wanted to do, to an
extent that would be considered not very much now but I think was pretty unusual
then. Then, I mean, you just expected teachers to teach [laughs]. But I think he – he
definitely inspired a group of us.

Can you say more about that slight freedom that he allowed you that you think was
novel at the time?
Well, I think – I suppose it would be what you would now call a project. You were
given a problem but how will you do it, what will you need to do this experiment to
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find out what you want to know, was left to you. And that I think was very unusual
then. Usually you were just told how to do things.

Again, sorry if this is asking too much, but would you remember a particular project
where you were set a problem and asked to do –
I think it was – there was one in osmosis, you know, semi permeable membranes and
how you could separate materials like this. I think I wasn’t at all successful but I
think, you know, I was given this problem to try and find out the different properties
of different materials for this purpose. I can’t remember that I got any clear results.
But that’s what I mean by leaving it to me as to how to measure it and what materials
I thought I could measure.
[0:32:03]

And could you talk about your response to other subjects, because you’ve said that
you got six distinctions and three credits …
Yes.

… so we’re not talking about someone, it would seem …
Well, you’ll be amused to know that geography was not regarded as a subject at
Manchester Grammar School. It wasn’t taught at the school [laughs]. No, not a
proper subject, not an academic subject. So I think the ones which I only got credits
were French, history and something else. I can’t remember what the third one was.
But the rest were distinctions, which were – which probably meant there were two
maths papers, probably – there can’t have been two – there can’t have been – there
can only have been one physics and one chemistry. I can’t think how it got up to six
otherwise but it did. Except art, I was – there was – the art master – well, there were
three art masters, one that taught sort of architectural styles, one that taught drawing
from life and Charles Tunnicliffe, who was the – he was an established artist in his
own right by then. He was the man who drew birds. So he filled the place – we had
what was called the museum for the art classes. It was terribly well equipped and I
© The British Library Board
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take it it’s more well equipped nowadays. And Charles Tunnicliffe filled it up with
stuffed birds, which we drew. And I think I liked doing meticulously detailed pictures
of bits of a bird and I think he liked it too. I did get a ticking off from him when I
drew a reed – no, a willow warbler and a – it was quite flattering. As soon as he saw
it he said, ‘You’ve copied mine.’ [Laughs] I had and I thought it was pretty good that
it was good enough to be recognised as a copy. But we weren’t supposed to – no, we
weren’t supposed to copy his pictures. So I certainly enjoyed that. But never
followed it up.

Now that museum – so if you were to sort of close your eyes or not close your eyes but
imagine looking at that museum as you remember it, could you describe it?
I think actually it was called – no, the museum – I was wrong to call it the museum, it
was called the art hall. There was a museum, which was part of the classics
department, quite properly. And that was good too. I mean, that a school had
something called the museum, had something called the – well, the – well yes, even
the library might have been a bit unusual then. It had something called an art hall,
which was big, a big hall, so that there were three big classes going on in this one hall.
Erm … what did you ask me about it?

If you can describe the appearance then of the art hall containing these stuffed birds?
It just seems a very interesting space.
Well yes it was. One end had desks all facing one way for the art master, I can’t
remember his name, who taught principally architectural styles. And that was another
case where you were expected to do meticulously detailed drawings of architectural
features. But that was rows of desks. And I take it – I don’t actually remember but I
take it there were about thirty in a class. That’s regarded as the maximum nowadays
but then that was thought to be quite small classes. I remember at my first school, my
primary school, there were sixty in the class. And of course there was no issue with
discipline then. Cowering children. So there was room for about thirty desks facing
towards that end, where he had his architectural models and things. Then in the
middle section there was this little man, I can only remember his nickname, I don’t
know his proper name. A little man with a goatee beard who taught drawing from
© The British Library Board
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life. So they were easels in a circle. And again it would have been quite a big circle
if you had twenty or thirty sitting round wouldn’t it?

Hmm.
With space round their easels and drawing what you had in the centre, which wouldn’t
have been naked ladies or anything like that, and wouldn’t have been birds because
that was the next section along the art hall. I don’t remember how the – they weren’t
desks and they weren’t easels. I suppose they were more like drawing boards in that
area. And again there’d be space for twenty or thirty boys, all boys of course. So that
made quite a big hall, high, big windows on the north side, as is proper for light
[laughs].

And how – were the birds within cases like dioramas or …?
Oh they had lots, yes – oh no, no, they were – as far as – what I remember were
separate models. They may have been in bell jars or something, some of them. No,
they were glass fronted cupboards. Where he got them all from I don’t know.
[0:38:03]

What do you remember of the teaching of English literature?
Now you ask me I can’t think of anything but let’s think. Erm … oh yes, I remember
the master now. I think we were quite enthusiastic. We did Shakespeare plays, we
did Shaw plays. I say Shaw places because I was, what was he called, Gilles de Rais
the bluebeard in St Joan. What Shakespeare play did we do? Er … well, this was
apart – this wasn’t the actual English literature lessons but, you know, I’m just
recalling what arose from it. These were separate activities, probably out of hours
activities, I can’t remember who did this. Erm … oh, we must have done the Tempest
because I remember Caliban. I wasn’t Caliban. We did some other Shakespeare
plays, what were they? Oh yes, and suddenly, you see, they weren’t all going to be
masters teaching us, women had to be employed for the first time ever to teach boys at
MGS. And Mrs Knights taught us English. Well, I mean, of course we were sort of
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tittering at the thought of having a woman in the classroom then. And, more
remarkable, I’m digressing, there was a woman gym teacher. Now the problem with
that was there were changing rooms with the gymnasium on one side and the
swimming bath on the other side. And there was no nonsense of having to have
bathing costumes to swim, little boys swam naked, big boys too some of them
[laughs]. But now there was the changing room between for the two, you see, and we
had a woman gym mistress, so we all thought that was going to be very exciting or
funny anyway. But it wasn’t [laughs].
[0:40:55]

And you’re now an older child and I wonder whether you had any sense of the level
and extent and nature of your parents’ religious faith, if any?
Erm, yes … Mother attended pretty regularly the Anglican services but at the – nearer
the place where we first lived than in Romiley itself. She didn’t go – it was St Chad’s
in Romiley, she didn’t go there at all. She went to – I think because it had some
connection with her younger days, a bit further away. She went pretty regularly to
church. Father went rarely but he did go. But as to beliefs – and I don’t think I – I
didn’t go with my mother. I don’t remember being asked to or saying I would or I
wouldn’t or I’d like to, I don’t remember at all that. But of course we had some sort
of an assembly service every day at school with a separate assembly for the Jews,
whom there were many there. Er, but no other distinction. [Pause] It’s hard to know
what to say about beliefs. It’s not the same thing as singing hymns lustily in the
morning and so on, and we had readings and boys did readings. And I tell you who it
was that was – what was his name, John Ogden played the organ. He was younger
than me [laughs].
[0:43:18]

And do you remember what you believed or didn’t believe in – in this area?
I don’t – well, I’m sure I didn’t – I wasn’t ever a believer in the literal study of
Genesis and so on. But I didn’t find that any conflict, I still don’t. You know, I think
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it’s – I thought, I should say, ‘cause you’re asking me what I thought then, I don’t
think I’ve changed a lot in that. I thought it was silly to, you know, raise objections to
the fact that God couldn’t make the universe in seven days. Well, of course it didn’t
mean that, didn’t have to, it didn’t have to mean he made it at all, but in that sense
physically I still find that quite acceptable. Erm, I don’t think I ever believed – I
mean, I know now but I don’t think I then believed in an afterlife … because I think
that I could always see that what I meant by life was being able – well, particularly to
interact with other people in conversation and share ideas and pleasures and so on,
and that it was ludicrous to suggest that you’d be able to sustain this sort of thing, so
afterlife couldn’t mean anything. I just found it a meaningless concept. On the other
hand, I believe that most of the morals, I suppose, and values – I’m not sure how
much of this I thought at the time. I don’t think I thought very much at the time. But
when I did it was that – Christian church, in particular the Anglican church, has grown
up in a particular society and they’d moulded one another. So that I think then, and
still now, that our morals and our values derive from the Christian church because it’s
something that has evolved within this society. You see what problems I’m raising
now and I don’t mean to [laughs]. I’m very hazy about how much of this I thought
about until … what age? Well, late teens or early twenties, I don’t know.
[0:46:54]

And what were your parents’ expectations of you in terms of behaviour? What sorts
of things would they tell you off for? What sorts of things would they encourage?
Oh, it was very clear that – and totally accepted that you improved yourself by
education. And here’s another thing about my father I remember now that I didn’t
remember earlier, that – at MGS, Manchester Grammar School, you brought home a
report every two weeks. Now that doesn’t mean to say written out in detail, it means
to say a little card that was ticked for attendance. Maybe there was some grade put on
it, maybe – for each subject and maybe there was space, I don’t remember exactly, I
may have some still, for a master to perhaps make some comment or not. But every
subject had some tick or cross or score, just some impression or some complaint
perhaps [laughs] from – with each subject. And you brought it home to be signed by
your parent every two weeks. And that was taken very seriously by my father. He
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wanted to see it on time each time and he wanted to know what this complaint was
and how I was going to correct it. And I certainly accepted and respected him for it
and believed this was what you did, I suppose, you did your best at school. He
certainly instilled that, very firmly.
[0:48:53]

Were there other things as you got older that you were encouraged to do or not to do?
… Such as what?

I don’t know. I suppose I’m thinking about becoming an older child, becoming what
later became called a teenager, and the sorts of things that you might want to do
independently. Were there certain …?
There wasn’t much rebellious spirit then [laughs], no.

Yes.
I didn’t feel I wanted to rebel. I think that’s a fair statement.
[0:49:37]

In the same way that I asked you about your parents’ faith or attendance in terms of
religion, what awareness did you have of their politics?
Yes. Well, it was shortly after the general strike that I was born [laughs]. And the
1930s was what was called a recession [laughs], I think the worst until the present.
And again, my father saw the remedy as hard work. Very opposed, he was, to
anything – what we nowadays call industrial action, very opposed. So considering the
sort of job he was doing, and I can’t say his upbringing because I don’t know about it
[laughs], he was staunchly Conservative. And so of course my mother was. You
would be, the wife, you would be, there would be no question. I think – no, I think
this was usual, deferential to anyone you considered senior. Oh, I do – now you
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mention it, I do remember him – I must have asked him, you see, I must have talked
to him at some stages [laughs], something about politics, to explain something about
politics, and his answer was something along the lines, ‘Well I will try and explain to
you but you must remember,’ I think he said, ‘They’re all in it for their own good.’
[Laughs] Something like that. So that’s not quite the same as saying they were
respectful and deferential, is it? I don’t know how to reconcile that. Er … any
politician in particular that comes to mind? No, no. And I think we were all
Conservative – no, we weren’t entirely Conservative governments in that time but
nearly all.
[0:52:12]

And I just wanted to ask you something about something you said earlier and that was
that you’d contacted your – or you’d been in contact with your physics teacher, Roger
Stone …
Yes.

Since Manchester Grammar School.
Yes, still a long while ago but it was a long time after I left. It was – you’re going to
ask when it was or what stage was it.

Well that but also why, why you recontacted him, if you did.
I knew he’d retired from something, I suppose some school magazine or something,
and I knew where he lived and it wasn’t terribly far away. So I must have telephoned
him and said can I come and see you. And I went with my young son. Well, when I
say young, it would be when he was in his – let’s say twelve or fourteen, so that takes
us – I can’t work out how long that would be after I left school [laughs]. That could
be worked out quite simply. So I hadn’t seen Roger Stone for a good many years. In
the – if I go back to my – when I went into the sixth form in MGS, Roger Stone was
ex Pembroke College, Cambridge, and he told me I was Trinity College material.
And he put me in for the Trinity schols, which – those exams came in December, I
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think. I remember writing them in the Guildhall in Cambridge, you know, massive
candidates at desks over a vast area [laughs]. And then being interviewed and I was
turned down flat. And it was Roger Stone who said, you know, this is the course for
you. So that was nice of him. But er … so it was quite conveniently and perhaps
deliberately arranged that the – I was then in the third year in the sixth, you see. I’d
done my what was then called higher school certificate, and I must have done pretty
well but I don’ actually remember that result. Must have done pretty well because
they were putting me in for Cambridge. But you see, at Manchester Grammar School,
if you didn’t go to Oxford or Cambridge you were something of a failure. There was
certainly – there were several sixth forms in which they expected everybody to get in.
Anyway I was one of the ones that didn’t. But when I say it was quite conveniently
arranged, then the scholarship examinations and interviews for Manchester and some
other universities then came in May, you see, so you had to then go – and that’s where
I got a state scholarship. State scholarships then paid everything.

Hmm. We’d got onto this because you were telling me about reasons for contacting
Roger Stone.
Yes. Well, it might have been … I think I just thought it would be nice to see him and
to tell him what he was doing. So by that time what was I doing? Er … I suppose I
was at Jodrell Bank then [incorrect]. Yes, yes. I think probably I quite wanted to
introduce my son to the idea of the grammar school. I think probably that was a large
part of the reason.

Do you remember anything about meeting him again, about the conversations you
had?
Well, a bit of a – a bit of a shock, of course, he’d aged. I’ve got more used to that
experience since then, very used to it. Er … I remember it just as being a very
pleasant happy occasion. He had been retired some long time and was rather sort of
apologetic about it, he didn’t know about this and that, and I know that feeling too
now.

Did he remember you as a child?
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Oh yes, oh yes. No, we didn’t have any difficulty of that kind, yes. I don’t find it so
extraordinary now that school teachers and such remember their pupils because I find
I can remember all my students I taught latterly, when I was teaching undergraduates.
That was the third phase of my career, you see.

Did he say anything about you as a child at the school as he remembered you?
I don’t remember that he did. I expect we had a laugh. I expect we had a laugh over
one or two things. But I don’t actually remember.
[0:57:20]

We’ve said a bit about the teaching of physics at Manchester Grammar School but do
you have memories of the other sciences as taught there? I don’t know whether
biology was taught but of chemistry.
Oh well, you know. There were very distinct streams, you know. There was a maths
six. Erm … yes, in fact the physical sciences were divided into whether you were
putting more emphasis on physics or on chemistry and the biological sciences were a
separate sixth form. In fact they were divided – it was a big school then, it’s a normal
size now, 1,200 pupils I think. That was considered very big then, one of the biggest
in the country, one of. The biologists were divided into those that were doing biology
A levels or whether doing it as two subjects, botany and zoology. There was another
sixth form for that. But we did do quite a bit of chemistry. I remember that chemistry
master very well and the stinks and explosions that we contrived to generate. And the
teasing of the laboratory assistants [laughs].

Go on, what did that involve?
Oh well, just trying to – I just remember just it as an atmosphere, you know. By
laboratory assistants I mean an assistant staff member who would put out the
apparatus and, you know, we would ask him what we’re doing tomorrow and we
would, you know, spike this experiment or that [laughs]. And he would set out the
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demonstrations for the master. It was all – I was going to say good clean fun, I think I
was actually [laughs].
[0:59:21]

And what would you say about your relative interest in different kinds of science or in
different aspects of science at this time? Were there …?
Well, I didn’t do the biological sciences, which I certainly regret now, but there
wasn’t the opportunity there, you see, with the sixth form divided up as it was. You
were specialising quite early, too early, much too early really from what we think
nowadays. No, I regret that I’m all at sea with biological sciences.

And were there particular aspects of physics or chemistry that to you seemed
particularly striking or inspiring or interesting or was this – were you just taking this
as a whole?
I just accepted what was offered, I think, then. It got a bit different – by the time I
went to Manchester University then it was becoming clearer, yeah.

I think perhaps we might –
I’m very surprised – don’t need to be on record. I mean, you’ve been talking about –
I thought there might just be five minutes on that. I didn’t, you know –

It’s quite detailed.
But so long as you – yes, I’m rather surprised how much you wanted to know about
family and feelings then. And I’ve found it hard to be, erm … well, to give answers
that make a clear picture. But perhaps you, by picking bits, make a clearer picture.
[1:00:54]
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Could we then talk about the next stage, which will be the – your university
education?
Yes.

Which was – I know that it’s Manchester University.
Yes.

But in terms of – if you could say something about the, I don’t know, the decisions
made in choosing to study a particular subject and the beginnings of that.
Well, I was just thinking of something even before that, that there was still general
conscription and I, thinking back, must have decided not to do my military service
before I took my degree. It must have been so because a friend of mine who was
older did decide to do his military service first, which meant that we both went
together to Manchester University, because he was older but he’d then done his
military service and he went there. So I must have decided – I must have had a
choice. I don’t recall making it but that follows. And then – so what was the point
about – I mean, I certainly decided on physics and I suppose I would now say that was
because of Roger Stone as a teacher. You know, we think teachers are important and
I’m quite sure they are [laughs].

What then do you remember of the teaching of physics in the first year at Manchester,
if you still think of it in terms of years then? I don’t know whether you can …
Yes, yes. Oh well, I don’t think I can very clearly separate in my mind – that would
be three years, I can’t clearly separate one year from another and remember what we
did in different years.

In that case we’ll just talk about then your memories of the teaching of physics over
those three years at Manchester.
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Yes. It certainly included mathematics. It did not include any chemistry and that’s
not a good thing either, you know [laughs]. But the theory then was, you know, you
get further by being narrower, I think. I think that must have been the attitude then, so
it was pretty narrow. But I was taught maths by … [laughs] erm … Lighthill. He
must have been – he was in his middle twenties. James Lighthill was in his middle
twenties and he was made an FRS. And I quite remember his teaching us second
order linear differential equations. And had cause to think recently, that was more or
less where maths ended then [laughs], or it seemed to me. And somebody else in
maths, who we … I don’t remember whether fluid mechanics counted as maths or as
physics. Well, it probably counted as physics. But the physics department and the
engineering department as buildings were next to one another, also the dental
laboratory proved to be useful too. So Austyn Mair, this is one of my usual sort of
digressions, was teaching fluid mechanics. As I learnt later, it was the first lecture
course he’d ever given. And he had built, at a small aerodrome, as it was then called,
air strip – I don’t know exactly where, to the west of Manchester. He had a wind
tunnel built for his experiments, but it was some distance from the university site, you
see. And – but we could bicycle there and he showed us some of his experiments in
fluid mechanics. The reason all this is mentioned at this point is because Austyn
Mair, some long time later, became head of the engineering department in Cambridge
and appointed me there [laughs]. No actually, at the time of my appointment it was
Will Hawthorne was head of department but Austyn Mair came along afterwards.
And his son is teaching there now, I know his son very well. So they were – that was
James Lighthill and Austyn Mair.
[1:06:01]
But particularly I remember John Clegg and John Maddox. But John Maddox was in
a tutorial capacity. John Clegg, and I think it would be – I think most of this must
have happened in my second year, it would have been, when he was teaching
electromagnetics. And – because I think I note in here, I remember then being
impressed that he lectured without notes. And I mean, he just was so enthusiastic
about what they were doing at Jodrell Bank. That was what turned my head, you see
[laughs]. And so enthusiastic as a lecturer.
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What was he saying about that work? Bearing in mind many listeners may not know
what was going on at Jodrell Bank at this time. what do you remember of what he
was saying so enthusiastically about what was going on at Jodrell Bank in those
lectures?
Well, one particular thing absolutely caught my imagination, not during his lectures
but I think it must have been some sort of internal publication, departmental
publication saying what sort of research was going on, and about Jodrell Bank. And I
want to try and find this record, if I’ve got a copy of it. But there was a picture with
the account of the research at Jodrell Bank I was reading, and it was a picture of how
the radio echo from a meteor trail rises and falls, the pattern in which it rises and falls
over a space of a second or two, as the meteor is entering the atmosphere. And the
point about this was, we had learnt about – in, you know, fairly dry lectures on optics,
about if you could only see it, what the edge of a shadow would look like, the way,
according to the theory, that the light would change from being in shadow to being
bright followed a certain curve. And you had diagrams of this in optical textbooks
and it could all be calculated. But then when it was transformed to the longer
wavelength of radio echo observations, you could see the whole thing in time. And I
saw this – I remember very clearly now seeing this picture in this little internal
publication in the departmental library and I remember saying out loud to whoever
was there around me, ‘That’s beautiful.’ [Laughs] ‘Cause suddenly I saw that all this
theoretical work was true, you could actually see this pattern. I still think it’s
beautiful. But I can’t find the picture. I’ll have a good look. It’ll be in – it’ll
certainly be in one of Lovell’s books. But I thought I would have some originals of it
but I don’t. I haven’t come across them yet. So I don’t think that was quite the
answer to what you asked but that was certainly – that was certainly a turning point. I
determined I had to get myself to Jodrell Bank. You wanted me to say a bit more
about what Jodrell Bank was doing, I think.

Or what John Clegg was saying – at this stage you were hearing about Jodrell Bank
from John Clegg.
Yes.
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What else was he …?
Well, he was talking about – I mean, when I say electromagnetics I mean things like
radiowave propagation, erm, none of today’s applications. But you could do sums
with electromagnetic fields which reduced – which got to answers you could
recognise what they meant.
[1:10:18]
And particularly – I think the way I’ll have to approach this is by telling you how
Lovell and co got to Jodrell Bank in the first place.

Okay.
Blackett – and Blackett, as you know, was a towering figure in every sense of the
word. Blackett headed what was then considered a big research group in the physics
department in Manchester investigating cosmic rays. Cosmic rays are charge particles
that enter the earth’s atmosphere just from what we can call space. And the reason
they were interested in them was because this was the only wave had a source of
particles of that energy, what were then considered the fundamental particles, you
know, alpha particles, beta particles and gamma rays. And that was thought to be all
there would be. Well, some of these come into the atmosphere with high energies and
they had various means of investigating – one of them was to have stacks and stacks
of Geiger counters in trays, so you could – if one of them triggered and another one
triggered and another one triggered, you got a pattern of where it was travelling
through space, you know, and this is filling something bigger than this room to track
things. And then the practice that became probably more profitable was to expose
photographic plates, expose in the sense of you keep them in their wrapping but you
take them up a mountain where there are a lot more cosmic rays [laughs] and energy
particles. So they used to go to the Alps with packets of suitable photographic plates.
Thick emulsions were developed by Kodak or whoever specially for cosmic ray work.
And they said these experiments in the Alps greatly improved the skiing of the – all
staff members in the physics department and no doubt their research students. Well
then Lovell, who’d been in radar work during the war, and there are plenty of stories
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about that, thought, well, it may be possible to detect these cosmic ray tracks through
the atmosphere by radio. They remembered seeing echoes popping up and whizzing
about when they were having to think about other things in more terms and
remembered seeing them on radar apparatus. So they built – first of all he wanted a
site to build a big parabolic reflector for getting nice high gain aerials looking at the
sky to see if they detected any of these cosmic ray trails. And Jodrell Bank was an
experimental grounds of the botany department and they, you know, did experiments
on their fruit and vegetables and things. And the professor of botany was Eric Ashby,
erm, and so Lovell asked him if he could spare a corner of his patch for him to build a
big aerial, which they did. It’s all comic in retrospect. They built this big reflecting
wire stretched over posts. It was 220 feet in diameter with a mast in the middle, I
think 120 feet focal length. They must have had a bit of a whiff of the fact that it
might not be cosmic rays they were going to detect, it might be astronomical bodies. I
don’t know to what extent they had that, but at critical points in his career Bernard
Lovell always had amazing luck. They turned on this apparatus with a transmitter
looking for echoes from the sky, day or night, up above and it would have been – I’ll
have to look up the year but it would be about 1947, give or take a year, that the
greatest meteor shower the earth encountered, in a century, occurred that night,
because – it was known that the earth was passing through the tail of the GiacobiniZinner comet and it was thought that might cause some meteor trails. And it was
within a day or two, or a night or two, of them starting observations with this huge
dish that suddenly the screens on which they looked at their radar attempts were filled
with echoes and they went outside and the night sky was just full of meteor trails. I
think they knew there was a chance of this. Although they’d started with cosmic rays
I think they knew that this was going to be resolved and it resolved it so, so
dramatically. It was certainly the biggest meteor shower in the last 150 years, I think.
And that was Lovell’s luck [laughs]. I don’t begrudge him his luck at all. He made
good use of it. So then they decided what they were going to look at were
astronomical – the question about meteors at that time was were they things that
drifted in from outer space or were they members of the solar system. And we think
that was clearly resolved, though there are those who still like to think they come
from outer space. The way you resolve it is you know that there is an escape velocity
from the earth’s gravitational field. You start with that velocity, you have enough
energy to escape to infinity. Well, likewise there’s an escape velocity for the sun,
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which is much more massive. So that if you observe particles entering the atmosphere
with greater velocity than – then they’ve come from outside the solar system. And
they’ve all of them – but then there’s complicating factors ‘cause there’s the direction
and then there’s the velocity of the earth to take into account round the sun. But it’s
not very difficult geometry. And then the thing you can measure very well is the
velocity. From this pretty pattern that I talked about, see how fast it goes through
these little oscillations. So the velocities of meteor trails were measured and they
belonged to the solar system. They are the dust. So that’s why radio observations
were started at Jodrell Bank. It was the botany experimental grounds.
[1:17:55]
And for a time, including all my early time there – I went there in 1950. Oh well, I
didn’t go there as a research student till 1951, I went there as a vac job in 1950
because I was so excited by all this business. It’s nice to be excited about anything so
long as you’re excited [laughs]. The early years, early 1950s, it was mainly what we
would now call radar, then they called it radio echo. And that was why I took the
name into glaciology later, radio echo, everybody else called it radar. I can qualify
that and say why there’s a bit of a distinction but it’s not important. Most of the work
was radar work until they began to realise they could receive signals from outside the
earth without transmitting, you see. And then of course the pressure was on to get rid
of all the transmitters on the station, which were really big powerful things, ex
wartime radar transmitters modified as necessary. But the transmitter I used there as a
– to look at meteor trails, I was measuring heights and velocities. They come in at
different heights according to their velocity and their direction and everything. And
what it told us most about was what the earth’s atmosphere was like at that height.
And it was just when the Americans had cornered – von Braun, was he, the V2
German rocket engineer? They’d managed to secure him. There was a, you know, a
race to get hold of these Germans when the Russians and the British and Americans
were coming into Europe, who got the key people. The Americans got von Braun and
he took V2 rockets to America and they built more rockets, that’s how it started there,
to explore the upper atmosphere. So it was quite – it was a good time to be doing it.
So we were comparing our results, you see.
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[1:20:47]

How could the observation of these meteors tell you about the upper atmosphere?
Well, I don’t think that’s difficult to understand. There’s a particle coming into the
atmosphere where there are molecules of air, erm, every time it’s retarded in some
way by a collision with an atom of nitrogen or oxygen it slows it down a bit. So the –
you know its velocity, you can see how it – it doesn’t slow much actually because it
reaches the temperature, so it glows, you see it coming into the atmosphere, and it
burns up before it’s slowed up very much. So you know how much air that will take
to burn it up. Actually you can do – you can also estimate their mass, you know, it’s
milligrams as a rule. You know, if they’re big, they’re lumps of rock. They get all
the way through and they land on the earth, but most of them are not. Erm … so you
learn about the density of the atmosphere from that. Curiously you also learn
temperatures and pressures, you know, with a few assumptions about what’s
happening. And you compare the results with the rocket measurements. And this is
the height, same as ionospheric radio reflecting heights, same orders of magnitude,
100 kilometres, round figures, and the same as heights of aurora. They’re energetic
particles arriving from the sun in that case, without doubt, ejected by the sun and
arriving in the earth’s atmosphere. So aurora, the ionosonde observations and the
meteor observations all were overlapping interests and results.
[1:22:50]

And did you say that you went first to Jodrell Bank in 1950 whilst still an
undergraduate?
No, I went in 1950 to do a vac job. I wanted to get in on it as soon as I could. And as
I said here, I had a bit of a job persuading Blackett to give me one of his allocation of
maintenance grants for PhD work, ‘cause I didn’t do a brilliant finals exam. I wasn’t,
by their usual standards, sufficiently near the top of the 2:1s and he had a limited
number of maintenance grants. He had to decide who to distribute them to. So I give
him credit for recognising my determination and enthusiasm.
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[1:23:44]

Thank you. So this was the sort of work then that John Clegg was describing in the
…?
Yes. John Clegg, by the way, did the electromagnetic design of the proposal to build
a 250 foot steerable telescope, the one you always see and hear about now. It’s still
there. I went to see it not long ago, a few years ago, I’ll tell you about it. John Clegg
did the broad design of that that went in the proposal to what was then called the
Department of Scientific and Industrial Research, who gave out the money for
research work then. And it’s been modified since but only since it was built. It was
built to his general electromagnetic design. Of course there was a lot of – a great deal
of structural engineering design had to be done. And there are very good stories about
that in Lovell’s books. May gain something in the telling but I don’t blame him for
that either [laughs].

And were you able to glean anything about John Clegg as a person through …?
Oh yes, a lot. Even as an undergraduate we knew he was – well, I call Tom Kaiser a
rakish character but John Clegg was a bit of a rakish character too, very engaging
man. Now what did you want to know, what he was like as a person? He was very
easy to like. He certainly wasn’t as careful to – well, to toe anybody’s line. You
could see that – I don’t know that he actually fell out with Bernard Lovell but you
could see they were such different characters. It wasn’t going to last indefinitely.
And, erm, Blackett was a different character again and famous for taking people under
his wing that other people couldn’t manage [laughs] and making a great success of it.
So I have no reason to think that they – I could imagine they disagreed broadly in
style but I don’t think they – I wouldn’t know if they had some major single
disagreement. But the first book on radio astronomy the authors were Lovell and
Clegg. And I haven’t got – I had that book – it’s another story but I actually disposed
of a lot of things only a few years ago, which I’m sad about now. Erm … so it lasted
quite a while with Lovell and Clegg but then Clegg was happier with Blackett and his
rock magnetism.
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[1:27:18]
But I did go to see him because Clegg – by the time I came back from Halley Bay,
which was now – so we’re now in 1957, ’58, or we are for the moment in that period,
I went to see John Clegg, who was then at Imperial College with Blackett. Blackett
had gone there then. There’d been a whole succession – the Braggs and Rutherford,
who’d all gone from Manchester in succession to be Cavendish Professor in
Cambridge and Blackett said he was going to break that line [laughs]. He went to
Imperial College. And they had, for his rock magnetism research – well, you’ll know
a lot about that now from Mary Almond. But they had a little observatory at Virginia
Water and I went there and met him.

Could you describe that observatory at Virginia Water that you saw?
As I remember it was just a hut. And why they were there I don’t know because you
… well, there are two or three different things about rock magnetism and I hope you
know more about this from Mary than I now recall. One thing was Blackett was
anxious to test his hypothesis, not a theory, a hypothesis, that all rotating bodies
generate their own magnetic field. You only had to be a large rotating body to do it.
And, you know, so he looked at several planets and this might be so, you know,
magnetic field depending on the angular momentum. But it was a very good
hypothesis in that he said in proposing this, it can be tested in the following ways, you
can measure this, this, this and this. So anything of that nature is a good theory or
hypothesis. You say how it can be tested and what follows if it’s true. One of the
ways they wanted to investigate the earth was by going down deep mines. Perhaps
you heard about this?

Not very much.
You didn’t? You didn’t?

I think I’ve been told –
Did you hear about Runcorn?
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That Runcorn had done some underground work but nothing …
You didn’t hear anything else about Runcorn?

I’ve heard of a story of the end of his life, yes.
Yes, yes. He was one of our lecturers at Manchester, as was – the other very
unconventional geophysics man was Ramsay, Ramsay spelt with an –ay at the end.
And I’ve never been able to – I should have asked people more recently, because his
theory was that most materials and atomic structures can have a metallic state. And
olivine, you know, is a principle material of the mantel of the earth. And he said – he
proposed that olivine could, under suitable conditions of temperature and pressure,
have a metallic state. It’s a different – you know, it has all the free electrons of a
metal. And he said that’s what the core of the earth could be made of. I don’t think
anybody ever took this seriously. I’d like to have known more about that. That was
an interesting thought. Anyway, Blackett was wanting to make measurements in deep
mines was one aspect of it but another aspect of it was that it was found with different
ages of rock – you’ve probably heard all this story before. It’s not my field but, you
know, I was on the edge of it and I knew several of them – ‘cause some of the rock
magnetism research was done at Jodrell Bank as well. Ted Irving, who was a key
figure of Blackett’s – I think he must have written one of Blackett’s obituaries or
something about Blackett. Or it might have been, you know, what’s it called, Note
and Memoirs about Fellows of the Royal Society, it might have been in that series. I
spent many a night at Jodrell Bank with Ted Irving. I think he went back to Australia.
Well, another aspect of it was that it became clear that the earth’s magnetic field, if
you looked at different ages of rock, had reversed from time to time. You have heard
about this haven’t you?

I’ve heard bits but I want to hear it from your point of view, being close to it.
Well, the interest to me was – again I’m jumping about.

That’s fine.
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But this had been established that the earth’s magnetic field had somehow reversed,
and quite quickly by geological timescales, with no idea why. As far as I know
there’s still no idea why or how. Because Blackett’s idea that large rotating bodies all
have magnetic fields was disproved but it was investigated properly and, you know,
got a clear answer. But there was still this thing about the reversal of the magnetic
field. Erm, when I say much more recently, the late 1950s [laughs]. No, I mean, the
1960s now, at which time I was at the Polar Institute. But we had quite good –
naturally had good links with the geophysics department. And they got onto – they
were doing a lot of ocean research and ocean bottom research and they said, well, if
you find a region where – you know, of upwelling between continental plates, of
which the one accessible was the ocean just south of Iceland and was the place to go,
then you should find – if the material is upwelling and spreading, because we know
the plates are spreading, that was another long story, then you should see – well, I say
we know the plates are spreading. I should have said if the plates are spreading we
should find rocks of different age on either side of this. And so we should look at the
magnetic field of the rocks on a traverse across the supposed line of upwelling. I
should say supposed. It wasn’t by any means established that the plates were drifting
apart there. And I happened to be there when the telegram came from Drummond
Matthews – Vine and Matthews were the ones who discovered this who were on the
expedition ship measuring the magnetic field. And they found these magnetic stripes
of alternating, what I’ll call positive and negative magnetic fields on either side. So
clearly the material was coming up there – if there were rocks of different ages when
they solidified, you see, so it’s the age they solidify, they freeze in the
paleomagnetism.
[1:35:04]
So that was a very dramatic moment. But I didn’t play any part in it but I was, you
know, excited to …

Where were you when the telegram came in?
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In – I was in the Polar Institute actually and they told us in the geophysics department,
you know, we were in close contact, they’d just had a telegram from the ship. And
Drummond Matthews, an ex FID, as they were then called, BAS – it was called FIDS
in that time, Falkland Islands Dependencies Survey. He’d had a – he had one spell
with them before he went to the geophysics department as a research student. He was
on the staff by this time. He died very young.

We got to that – you were – the observatory at Virginia Water, you were telling me
what …
I don’t remember much about that but you were asking about John Clegg because you
had this other connection with him.

Yes.
I just remember he was good company and – why they were working there I cannot
imagine.

Would it have been necessary to put a distance between themselves and vibrations or
other –
Yes, it could well have been. Maybe they just had sensitive magnetometers there and
they wanted to be not next to, well, electric trams or anything. They didn’t have
those, they only had trolley buses then.

Did you see anything of the magnetometer that was being used in the hut?
I’ve no recollection of it. Must have in there but [both talking at once] – actually I
remember what I was asking him. I was asking him did they want specimens
collected from any remote parts of the world, I’d like to invited [laughs], ‘cause I’d,
you know, just come back from Halley Bay and I’d got an urge to go to weird places
of the world [laughs].

And did they?
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No [laughs]. Oh no, I was very happy where I was too.

John Clegg you described as a rakish character and said that he was a very different
character to Bernard Lovell.
Yes. How am I to explain that?

Yes, not having known either, in what way were they different, or in what ways?
… I seem to be stumped as to how to explain what I mean by that. I can’t think – you
see, I feel that Bernard was – he wasn’t perhaps – may have been a skilful negotiator.
He had a lot of negotiating to do. Erm, you really should read his – his very readable
book The Story of Jodrell Bank, because it’s all about the tribulations of getting the
money, some of which he didn’t get but spent it all the same, for building the
telescope and who supported him and who didn’t. And fairly recently I was talking to
Hermann Bondi about this, ‘cause he was a great negotiator of course [laughs], and I
said we research students all thought Bernard was mad but was wonderful [laughs],
the things he expected us to do and the things he expected to do. And I said perhaps
you need – but I appreciated and valued what he did. Subsequently I did, at the time,
you know, we joked about it, but I can see now you needed somebody like that. And I
said to Hermann, perhaps you need – perhaps projects like this need one madman in
them. And Hermann was more – was kinder. He said, ‘You need someone with a
grossly exaggerated idea of the importance of the project.’ [Laughs] ‘You need one
such person.’ You see, John Clegg wouldn’t have had any patience with that. He was
fine for doing the design and going out with the boys, so to speak. Drank quite a lot
of beer, though Tom Kaiser, my PhD supervisor, drank more, I’m quite sure. But
they were exciting characters to know at that age. What’s the other thing there? I
haven’t been very helpful on this have I? And I say characters are different and I
can’t say how. They just felt different people to work with. Bernard wouldn’t want
to … upset anyone that, you know, was in a position of power, whereas John Clegg
wouldn’t care a damn [laughs]. And Tom Kaiser more so.
[1:41:02]
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Was there any link between the scientific work and the, as you put it, the going out
with the boys, the drinking?
Was there any link?

I suppose what I mean is, did science offer opportunities for a particular kind of
lifestyle? I don’t know, for – I don’t know, a particular kind of comradeship or …
Oh, surely it did, yes.

And I didn’t know whether –
Jodrell Bank was in – I can’t call it a remote area but … we generated our own
electricity. The farm that I lived on when I was a research student there, I had digs,
did have electricity but it had no water. You pumped that out of the ground. I don’t
mean we were uncomfortable but I mean it was – it wasn’t an urban area, it was quite
sparsely populated. And that’s why it was there and that’s why it was good to be
there. Which reminds me of things like – you’re talking about their characters.
Bernard had to negotiate hard about keeping – once all the meteor work had gone and
the transmitters had gone – I was going to tell you how big those were, I’d forgotten
about that – he had the problem of keeping the site quiet radio wise, I mean, from
electrical interference. So there was the proposal, which materialised, to electrify the
railway line that ran, well, from Crewe north, within – I suppose within a mile of the
telescope. And he made them cage the whole thing in and wire over the top to
prevent too much interference from it. Now that’s the sort of thing he would fight.
But there’s probably – there’s lots more to say about Jodrell Bank life and I don’t
seem to have it in any sort of order, you’ll have to keep asking you questions.
[1:43:38]

That’s fine, yes. Well, I wonder whether – since we’ve started – we started to talk
about essentially physics at Manchester and –
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Yes, we didn’t quite separate that from the –

That’s okay though. I think we – we perhaps ought to sort of complete that and then
come back to Jodrell Bank, both in vocation …
Yes, I’m just looking here at the notes to see if I’ve – I hadn’t got anything else in
mind to say about physics at Manchester and that doesn’t seem very much.

Well, one thing that I wanted to ask you more about was what you saw of Austyn
Mair’s experimental work?
And did that influence me very much? I referred to Austyn Mair because it was
another area of physics, because it happened – you know, my career happens to have
overlapped with his since in quite different circumstances.

Yes, yes. I was quite interested in the wind tunnels themselves, which I think that you
said you could bicycle to.
Yes.

And presumably you were – was this part of the course, to bicycle to these …?
Well, you didn’t have to have sharply defined boundaries to the course. Those
students that wanted to go and see the experiments at the wind tunnels had better
bicycle out there and, you know.

And what did you see there? What were these experiments?
Erm, aerofoils. Certainly it was mainly related to aerodynamics. Much more, as it
would have been then, than to things like turbine blades, which exercise their time
quite a lot nowadays [laughs].
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Yeah, yeah. Is there one experiment that you saw that you could – I mean, at the
moment I can’t picture what the wind tunnel itself looks like inside, let alone imagine
a set up …
As far as I remember it was the sort of wind tunnel where you keep the air and you go
round and round in a circuit. And one of the things you have to do in the circuit is to
– so you have an experimental area and the air going through blown with fans and so
on, but in the rest of the circuit you have to have the fans to keep it moving round.
You have to decide how to vary the section of the channel tunnel to get the velocity
you want. And particularly you have to – as a general rule, you want to take out all
the turbulence, so you have to have mesh screens and so on. And then you have an
area where you can observe and you have various – and you put some model in, an
aerofoil or something, whatever it is you want to measure, and you have various
techniques for seeing the streamlines and whether or not there’s turbulence, usually
involving something like some smoke going through at that stage. You can see it and
photograph it.

Thank you. What do you remember then of tutorials of John Maddox’?
Oh yes, that was a quite different thing. I think he must have been quite free – left
quite free. I don’t remember it as being a prescribed, you know, sharply defined part
of the course. I think they must have had the wit to see it would be good if he just
talked about what he liked to talk about. Can’t have been quite like that but that’s the
way it feels like thinking about it now. I’m sure there was some – you see, the way –
I mean, you had supervisions in Cambridge and particularly in engineering and to a
lesser extent in most of the other sciences, where the work students are expected to
cover is pretty sharply defined by the university department. And the college chooses
its own way of how to instruct its own students in that but it’s mostly, certainly in
engineering, which is what I was teaching by then, in the form of set exercises,
calculations, whereas in the humanities it would be writing essays. But the chief
feature of that supervision system, but what the rest of the world would call tutorial,
they always have to have a different name for things in Cambridge, was that you had
to face your supervisor, face to face, once or more per week with your work and go
through it with them. Erm … whereas with John Maddox I don’t remember it being
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like that but it might have been, it might have been. It must have been but I don’t
actually remember it so. We must have had set work which we took to him. But I do
remember he talked very freely about anything [laughs]. And we went as a pair, as a
supervision partner or tutorial partner we would have been called, to his house, which
wasn’t very far away on our bikes. And his wife, whom we now know as Brenda
Maddox, wrote a very good biography of Rosalind Franklin. Did you know that?

No.
Oh, very good. He’s died but she’s still alive because I’ve seen something else of her
books recently. Erm … so she was there but in the background, I just remember.
And I think we went for an hour a week. And I presume we took our work. I don’t
actually remember that. I do remember him teaching us statistical mechanics, but
whether that was a result of set work or not I don’t know. But he kept in touch till –
you see, he must have – he must have given up his lectureship and he went to be an
editor of the Manchester Guardian, as it was then called. And he was at the Guardian
when I was about to go to Halley Bay. So he met me somewhere – oh, that was in
Manchester, yes. He arranged to meet me and said will you write – will you write
columns for the Guardian while you’re there and send them back, which I did. And I
hadn’t looked for those, they would be worth finding wouldn’t they?

Hmm.
I gave one set – I mean, I had reprints of them later. Yes, I must find those, they were
– I mean, they were about life on the base.

Yes please. That would be wonderful, yes.
So they’ll obviously be useful for this.

Yes.
Otherwise I know I gave a set to my son, he’ll have them. And I gave all my
expedition reports – I mean, the published – Royal Society published the expedition
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reports, to him. And I gave him all the Place Names committee – ‘cause he’ll look
after them. As I mentioned earlier, I had to clear a lot of stuff out some years ago. I’ll
ask him about those.

Do you remember what John Maddox tended to talk about when he talked freely
about anything?
Well, I don’t remember it being policy, which is what of course he became very
interested in when he was editor of Nature. And there’s a few stories about his
editorship of Nature, but we’re trying to concentrate on the undergraduate years at the
moment aren’t we? No, I don’t think he went into politics, even the veiled sort which
Lancelot Hogben uses in Science for the Citizen. There’s a lot of veiled politics in
that [laughs], very interesting to read now. No, I just remember him choosing – as I
remember it, choosing, but it might have been laid down, different subjects and the
one I mentioned a moment ago was statistical mechanics, there’s some theoretical
things you do. He was essentially a theoretical physicist, which you would never
know from his later career. Seemed able to absorb anything. So I suppose he’d gone
there in the first place because of the cosmic ray research and, you know,
understanding that.

Hmm, Keith Runcorn, what do you remember of that …?
I didn’t know him well. I met him a few times and – no, I can’t say I knew him as a
character, no. But he was latterly – yes, latterly – was he actually on the staff at
geophysics in Cambridge or was he still with Imperial College? He certainly
appeared there but I don’t know whether he was on the staff there or not, whether he
was a permanent member there or he just happened to be talking to the geophysicists
there. No, I can’t really tell you anything about Runcorn. And I’m sorry, I never
heard anymore about Ramsay. He wasn’t into the magnetism but he was into this
material of the core. I thought that was interesting, I ought to know more about that.
[1:53:50]
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And do you have further memories of being taught maths by James Lighthill at
Manchester?
Oh, second order linear differential equations. Erm … well, the thing about – that
makes lecturers interesting and memorable, of course, is if they have idiosyncrasies
and he had plenty of those, you know, idiosyncrasies of movement and speech and
everything [laughs].

Could you describe –
Well, I couldn’t act him out, no.

No, no, but I mean, how did he move then across the lecture hall?
Well, I suppose rather bird like [laughs]. And I bet – I don’t actually remember but I
bet that was without notes too. You see, someone who can lecture without notes, it’s
quite a different kind of delivery. The other extreme is somebody, you know, who’s
reading something and who, when they start a sentence, gets the emphasis wrong
‘cause they’re not sure what it’s saying. But if you’re lecturing without notes you
know what you’re going to say and it’s much more compelling in style and quite a lot
harder to do, but some people can do it.

Were you lectured to by Lovell or Blackett?
Blackett, yes. Lovell, no, as an undergraduate. What did Blackett talk about? I think
he talked about his cosmic rays.
[End of Track 1]
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Track 2

Could you tell me about any involvement in non academic or academic clubs and
societies while at the grammar school and at university?
Er … clubs and societies at the – at school? Not much comes to mind. I do
remember these – you know, we had the dramatic society but that was more or less
everybody took some part in that, so there was nothing on – I don’t remember taking
any particular initiative in that respect. And I didn’t take part in any of these sports
that require, you know, going round competing with teams elsewhere [laughs], I don’t
think I ever did. Quite a keen swimmer but didn’t take part competitively. Erm …
And I don’t remember that there was anything like a photographic society there but I
mention that because – I must have got something to do with photography there
because a friend and I decided to start a photographic society at Manchester
University, which we managed to do and we managed to get speakers and we
managed to get, you know, little trips, expeditions and we managed to go round to see
exhibitions of photographs by moderately well known people. I can’t remember how
we financed it. We had to have a senior member on the committee and it was – trying
to remember his name but he was the accommodations officer for the university. You
know, he was in the university administration, he wasn’t teaching staff. But he was
interested and supported us and came to our meetings. I don’t think we were as sort
of confident in writing letters to people asking them to come and speak to us or asking
them for advice as I’ve seen many other undergraduates since [laughs]. But we did
get a series of speakers and it did run for, I think, nearly all the time I was there. And
I don’t know – I suppose it continued. There used to be an annual recruitment fair for
the freshers coming up, you know, a sort of societies fair where you’d try and attract
new members and I remember enjoying those and I suppose acting a fool to attract
people. And taking photographs and – oh, and of course we managed to get a
darkroom set up. That was an important part of it. I don’t remember where, in what
department it was, but we got that equipped. And sloshed about with chemical trays
in the dark.

What did you tend to photograph?
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I suppose – there might have been something which you would call still life but I
suppose mainly landscape, I suppose so. That’s another thing I’ve not kept.

And why set up a photography society at this time? You haven’t mentioned an
interest in photography.
No, that’s why I thought there must have been something at school but I can’t
remember, you know, that got me going on this. Of course in wartime you might
have been able to buy a camera but you certainly couldn’t buy film, but it must have
been seen as part of – as necessary for my brother’s course, he was at Edinburgh
University, so he certainly bought a German thirty-five millimetre camera, second
hand of course, you weren’t buying things from Germany, called the Wirgin, I
remember, because he gave it to me afterwards [laughs]. And he must have been able
to get film because that must have been seen as part of his – you know, there must
have been an allocation for his course. I don’t remember if he gave me any film. So
anyway, it was after the war by the time we were setting up this, by the time I was at
Manchester University. Didn’t go there till 1948 so it was well after the war. So
there must have been some activity at school, which I don’t – it kindled this interest.
[0:05:02]

Thank you. Now at the time that you started as a vacation assistant or a –
Yes, that’s right, exactly right.

Or you had a vacation job at Jodrell Bank, could you describe what Jodrell Bank
consisted of then? So what you saw when you were there.
Yes, because I saw all the subsequent development. The buildings, so called, had
been, until just about that time, most of the apparatus was housed in ex army trailers
of one kind or another. One of the factories making army vehicles of this kind was at
Park Royal, North London, and the vehicles became known in the army as Park
Royals. So when that particular trailer at Jodrell Bank was – it was replaced by a –
when I say a permanent building – they are still there, I’m surprised. They were
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prefabs, as we’d call them then, you know, slabs of concrete locking together. They
had woodblock floors. Bernard insisted, when they had buildings, that they had
woodblock floors to help prevent too many deaths from electrocution [laughs]. Erm
… and Critall-style steel windows, I remember. But when that particular trailer was
replaced the building was then called the Park Royal [laughs]. And the other
buildings, made of prefab concrete blocks but quite, quite good ones. They still
looked quite good a few years ago, which I’ll tell you about some other time, why I
went there a few years ago. They were still looking pretty good. They were named
after the particular investigation going on in them. So I – there was one place called
the Main Lab, which had within it what was called the Library and Bernard Lovell’s
office, and then a sort of – an electronics workshop with one technician. Er … an
Irishman, I remember, I can’t just for the moment remember his name. But he was
that little bit older, only a little bit older than most of the PhD students so there was
quite a rapport there. Then the next building was a heavy workshop because quite
heavy work was done with, you know, metal forming and quite a lot of concrete.
Quite a lot of the structures were built of wood, -three by twos sort of thing. So we
had the so-called main lab with the office in, then the heavy workshops, then the next
hut – the idea of it being in separate huts widely spread over a field, round a field, was
seen as the way to avoid mutual interference between one experiment and another. So
when I say going round a field, they were getting on for 100 yards apart, these huts,
round a big field. And the centre of the field was to be kept absolutely clear for
antennas of different sorts for different experiments. So after the workshop there was
the – what was called the polarisation hut, which was where I went to work with John
Clegg and Das, he was an Indian called Malik Das Gupta, always known as Das –
that’s where I went to work as a vac student. But then going on round, as I say, with
gaps of perhaps less than 100 yards in some cases but quite well spaced round a big
field, was what was called the noise hut. And it was the one hut where it wasn’t a
case of – it wasn’t radar, it wasn’t transmitting. It had no transmitter. These huts
were built – these ones, the polarisation hut, the noise hut, the one called the radiant
hut and the one that was called the moon hut, were all exactly the same in having
what was called the receiver room and a transmitter room. And the rooms – well, it’s
useless when recording to say about the size of this, so what is this [laughs], sort of
ten feet by fifteen. And you needed a room that big to fit the transmitter in, you really
did. Huge steel racks with vacuum tubes, you know, eighteen inches high
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transmitting power. Amazing to think of now. Well, the one called the noise hut was
the one which didn’t have the transmitter, it had receivers in, and of course – so that
was a – early days it was a bit of a foreigner because, well, they were troubled by all
these transmitters round. No vehicles were – no, you know … internal combustion
engines were allowed round the site because that was all interference. And the
generators, which were diesel anyway, were still a way off in another field, in
corrugated iron huts in the first place. But the noise hut was so called because you
were receiving what was called cosmic noise. And in the first instance at that time
that was overwhelmingly what you could receive from the sun, that being the biggest
and the nearest most powerful source in the sky. And that was all quite surprising too,
you know, that was a lot of chart recorders with wiggly lines, just what you might say
is listening to the sun on different frequencies. The next hut was the so called radiant
hut, because it had antennas so arranged that you could – if there was a meteor
shower, meaning they’re all coming from the same direction, as distinct from sporadic
meteors, the name makes that clear, this hut had its antennas arranged so that you
could find the radiant point where they appeared to be coming from, it’s the direction
in the sky, only if there are lots of them, because they formed a certain pattern. So
that was – and then the next one round was the moon hut, where they were
attempting, successfully, to receive echoes from the moon, though that required, you
know, the most sophisticated receiving apparatus as well as powerful transmitting
apparatus, but we did receive moon echoes. That’s where I moved latterly.
[0:12:44]
So in the vac job, which I did, summer vac, which would have been 1950, I was with
John Clegg and Das, and their antenna – the idea was to discover if there was different
information in two separate polarisations. Is that a word …?

No, could you explain? [both laugh]
Well, radio signals are polarised, in the sense there’s an electric and magnetic field,
and in the simplest case the electric field is all in one plane and the magnetic field is
all in a – the orthogonal plane, at right angles. And there was a question, if you
transmitted in one particular polarisation, let’s say in the vertical plane, were the
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signals – the echoes returned, in the same plane or was there a component in the plane
at right angles? As far as I remember, the answer was of no particular significance
[laughs], didn’t tell us much more, but it was an interesting problem in the antenna
design, which I think we wouldn’t want to go into. But it was a – it was a nice
solution, invented by John Clegg entirely, as how to have two antennas superimposed
on the same structure but with the two planes of polarisation separated, so that you
could distinguish one from the other. You could transmit on one or both and you
could see what you received. I think, as it turned out, it didn’t provide any useful
information. But you see, a lot of these things still provide very good exercises for
PhD students. You may not learn enough about – much about meteors or the solar
system but you certainly learn a lot about antennas and transmitters and receivers. It’s
still an educational exercise. And that’s been my attitude to a lot of PhD work
subsequently, you know, where I’ve set problems where the chief value has been very
good training for a student [laughs].
[0:15:23]
What they got me to do in that vac job I can’t much remember but it certainly would
involve, you know, climbing up structures, stitching the wires together and plugging
the hole, quite a lot of metalwork.

Climbing up structures? Climbing up …?
Oh, there wouldn’t have been any health and safety requirements.

But what were you climbing up, onto aerial structures?
Well, they had a steerable antenna, I tend to say, but aerial, yes. Steerable meaning
you can point it in different directions in the sky. It’s not a very sharply defined point,
but …
[0:16:04]
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And I wonder if you could say something about the interaction between the three of
you in that …?
Oh, the other one there was Roger Jennison and he was – he famously confused
everyone [laughs] with his ideas. And he went on doing it when he became Professor
of Physics at Kent, Canterbury, subsequently [laughs].

I mean, did you – what did you do together when not actually working? Was there a
kind of social element?
Oh, I think it was all seen as great fun. Oh, there was a very easy atmosphere
altogether. Erm … I think I just must have felt terribly privileged to just be treated,
you know, as a friend and colleague at that stage. And that probably was very
significant to me, for me.

And looking about the whole site, the different huts and the PhD students there, are
we dealing here with all male PhD students or are there …?
Apart from Mary you know of, Mary Almond, I think she was the only one, I think
so. Let’s think round in the Park Royal, yes … Hanbury Brown started – he worked
with this dish that had been built in the first place, possibly for cosmic rays, and saw
the meteors, but then it proved to be not the best sort of antenna for meteors. Never
mind, still very lucky for Lovell, the way it worked out. But it proved to be
absolutely marvellous for what they would call – the radio astronomers in general
would call sky surveys, let the sources drift through the beam, you don’t attempt to
steer the beam. You couldn’t steer it very much, just a little bit. And Hanbury Brown
got that going. Do you know that name?

No.
Oh, he was marvellous. But I don’t think I got to know Hanbury as a vac student. I
certainly got to know him very well and to respect him very highly subsequently,
when I went.
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[0:18:55]

Was there a space on the site where all of the assistants and students got together?
Well, then there were meals. You see, we were far away from anywhere else, we
couldn’t – we were too far to go to the pub for lunch or something like that. So there
was a hut, which the botanists had had on their plot, where they could have their
sandwiches for lunch. But Lovell set to work on this and had a cook and it was
converted – it was a hut, a wooden hut. What size was that? How do you describe the
size of a hut, except I can’t do it very well in feet? No, my memory – but, well, there
were two longish trestle tables, so I should think – I should think at a squash you
could seat twenty four people at the trestle tables, probably a dozen at each, probably.
It was fairly big, memory...erm, and possibly very significant at the time because I
was saying I didn’t remember where I lived when I went as a vac student – I
remember clearly where I lived later, that was most interesting, when I went as a PhD
student, but possibly the dormitory was built by – I can’t remember this, but a
dormitory was built, possibly by the time I was a vac student, and that was precast
concrete as well. And again it was on the corner, well away from this big field with
the antennas, I’d say, well away, quite a few hundred yards. Quite a few. A
dormitory was built with a shower, I suppose – it must have had a loo, and certainly
eight beds. That was probably it. But, you know, army beds with blankets, all in one
room. So possibly that’s where I – I possibly lived there – because certainly this
canteen in the hut, it had the cook there at lunchtime, because all the staff were
wanting to take lunch, but then vans ran to and fro from Wilmslow, which, if you look
at the map, is half way between Jodrell Bank and Manchester. Wilmslow and
Alderley Edge were where most of the staff lived so they could go either way, to the
university. Most of the, I mean, you know, teaching staff. And so a van would run
out from Wilmslow in the morning and back in the evening, or two vans in some
cases, a lot of people there. I mean, vans of the size of a – I don’t remember what
they were then, they might have been Volkswagens, they might have been Transit
vans, that sort of thing. Might seat eight people, maybe even ten at a squash. So this
– this canteen, so called, they could leave food there for you to make your breakfast if
you slept in the dormitory, so that clarifies in my mind that Mary was the only woman
there [laughs]. And there was certainly – there were no women amongst the teaching
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staff. There weren’t many teaching staff anyway, I mean, who had university
appointments. I think only four, or three, something like that. Oh yes, there were
those that were still senior staff ‘cause they were on Leverhulme Fellowships or
something like that but not permanent university staff. My PhD supervisor later, Tom
Kaiser, was on a Leverhulme Fellowship. And they could leave food in the canteen
for you to make supper in the evening. And quite a number of people did live there
when they were working – which needed, you know, observations and apparatus and
be kept running all night.
[0:23:37]

Do you – was Mary Almond there at the time that you were there on this …?
She was certainly there when I went – and she was there when I started as a PhD
student as well.

To what extent was it …
She must have moved shortly after that to – so she went to Imperial College, did she?
She went with John Clegg, wherever he went, yes. Don’t imply anything by that, as I
say it.

To what extent was it remarked upon, the fact that she was the single female research
student?
It’s a good question, fair question, and I think – I think we were – you know, sort of
didn’t feel there was anything odd about it one way or the other, I’m pleased to say. I
think it was taken remarkably calmly for the time. I think so. I don’t remember, you
know – she would know better, wouldn’t she, whether she felt she was being
separated in some way or another. I don’t think so, no. I think … I think it was quite
harmonious and, you know, not patronising, I think, thinking about it now. I don’t
think we felt it was something specially odd, but it was quite unusual of course then.
In my undergraduate year at Manchester there was only one woman student in
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physics. That must have been a bit awkward for her. I think I have a photograph of
that group.

How would you account for the very small numbers of women taking physics at the
time?
Erm … I suppose the attitude had – must have developed at school as well, before
that. I’m not shifting the blame or anything. I don’t consider it blame. Erm … it’s
quite relatively recently that – that the numbers have evened up into what we would
consider more reasonable – nowadays in the undergraduate level, yes. But I do
happen to know the figures now. When I first started teaching engineering, which
would have been mid ‘70s, the proportion of women reading engineering at
Cambridge was quite small, five to ten percent. It was just beginning to be thought –
not exactly – it wasn’t odd because it was usual, but perhaps not right. So I don’t
know what form the effort took but some effort was taken to – and has continued to be
taken. It pretty quickly, over a period of years, got up to twenty percent. I think it
stabilised at that. And I don’t see why it shouldn’t because it’s then quite big enough
for no woman to feel she was odd in that media. And also, I mean, boys have learnt
to behave [laughs], much better attitude. So I think it’s stayed stubbornly near twenty
percent but why not? I mean, there’s no – I’m just speaking my own opinion now, no
need to insist that it shall turn out to be fifty, fifty, provided it’s – we’re talking about
earlier, really equal opportunity, because it was not equal opportunity before. You
know, attitudes were such that girls didn’t go into physical sciences in general,
biological sciences not so much, at school. It was the attitude of the time, that’s not
what girls do. But I think by the time it’s twenty percent it can be seen – you know,
you’re not an oddity if you decide to do this as a girl. Do you think so?

Mm. I wondered whether – was there anything that might be considered masculine,
for example, about the nature of the work at Jodrell Bank at the time that you were a
vacation …?
It would have been considered so but it needn’t have been [laughs], I think we now
see. But if you mean sort of heavy manual work, by most standards [laughs], PhD
students, there was probably rather a lot of it, but in total, no, not …
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[0:29:32]

And what were the research students and members of staff at Jodrell Bank – what
were they saying about the value or importance of the work? This might even take us
into the kind of self image of physics at this time, but how did they talk about what
they were doing when they were talking – you know, when they’re – if they were
reflecting on what they were doing, which, if you looked at it totally objectively, is
being in a hut in a field, you know, observing the upper atmosphere using pieces of
equipment. But what did they say about the importance of it?
There was no – there was no feeling that it ought to be even important. Certainly
there was no feeling that it ought to be useful, no feeling at all. Not much of a feeling
that it was a privilege to be allowed to lead that sort of life, not much of a feeling. I
suppose that was … I think Blackett would tell us that we ought to recognise how
privileged we were somebody was financing this and us. But physics as a whole
didn’t – and wasn’t seen as something that ought to be useful.

Was there any sense of itself as being eccentric? You mentioned that you – as
research students later, you all thought that Lovell was mad.
Yeah, you know. Yes, alright, well I did say that, yes [laughs].

But to what extent did you and others think that the work itself was eccentric or
unusual or far fetched?
Yes, I think we thought that, yes. We thought that was what made it fun. No, it was
just seen as something very enjoyable to do and wasn’t justified beyond that at the
time, I think.
[0:32:01]

Did Bernard Lovell come out of his office in the main lab and come round to the huts?
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Ooh heavens, yes, yes.

What do you remember of those visits, either at this time as a student or later as a
vacation?
Yes. Well, I think the chief impression was that he – [laughs] it was a very good
attitude, you know, he just expected everything to be done and, come on, why haven’t
you done this, why haven’t you done that and why are you doing this and why are you
doing that. But we did have tremendous freedom. Even with a PhD supervisor you
could still decide, well, you’d like to investigate this or do something different and
just go on and get the things together and be getting on with it. I think we had
tremendous freedom of that kind.

You said that there was a bit of banter between the PhD students and the electrical
engineer in the workshop?
Oh, oh, yes I did, yes. Why, did that –

That interested me in the sense that it might tell me a bit about, well, both the PhD
students and the electrician, what sort of –
Bill O’Reilly, that was it [laughs].

I wondered whether you remembered the nature of that banter or the – even a sort of
– the vague nature of it? You obviously won’t remember conversations or particular
exchanges, but …
I mean, the feeling’s just one of very friendly rivalry and cooperation mixed. A
Erm … and there was also, on a larger scale, the rivalry with Cambridge, the radio
astronomers in Cambridge.

Oh, could you tell me …?
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Oh, that was great fun too. You know, I think there was a certain amount of spying
on one another. All this was heightened, and a lot of these attitudes and excitement
was heightened, by the Sputnik era, but that came somewhat later. Certainly we saw
ourselves in competition, but I think very healthy competition, each trying to do better
than the other, though in very different approaches. And Martin Ryle was a very
different character from Bernard Lovell. And you’re going to ask me how different
and ask me to describe it and that’s what I’ve not been very good at [laughs] –

Perhaps we could now –
Both lovable characters, quite different.
[0:34:57]

Could we take you then to – well, if you could describe the transition between
finishing the degree and becoming a research student, or tell the story of that?
Well, the degree, as I said, was undistinguished and so that was a bit of trouble to get
given a maintenance grant, but I did. Erm … and I expect I took a long holiday in
Scotland in the summer and then went to Jodrell Bank, I think on a motorbike by that
stage. It was rather useful in that – what we could offer.

What did your mum and – I don’t know whether your dad had died by …?
Oh, he died just as I started my undergraduate career.

What was your mum’s view of this work, either the vacation work or the decision to
become a research student at Jodrell Bank?
I think – I like to think – I like to think she was proud of me [laughs]. In what way
might that have shown? I don’t know. I think I was definitely encouraged.

Did you tell her about the nature of the work in any way?
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Oh, I don’t think so. No, I mean, the – things like the living conditions and to a much
lesser extent the people. I did take her on visits once or twice but not often. I think
that would interest her but I don’t think – I probably never talked about the scientific
work, probably not.

Okay. Sorry, I interrupted, go on, you were saying about how this started, how this
period started as a research student at Jodrell Bank. You managed to get the grant
and went on a motorbike.
Yes [laughs]. Yes, I think I bought a motorbike, which was useful there. Well, when
I’d been there as a vacation student the year before, then I’d been on this so called
polarisation experiment I told you of. And then when I started as a PhD candidate
there was a previous PhD candidate called Ian Davidson, who’d started to build the
apparatus for measuring heights and hadn’t completed it, so I don’t know what he
wrote his thesis about [laughs]. But the way of measuring the heights was to have a
large plain horizontal reflecting area, so reflecting area in this case meant – it was
covered with asphalt to prevent the grass from growing and spread on it was chicken
wire, netting. This provides a flat reflector for radiowaves. And then at the end a
very – one side of this square, the area of which I can’t remember, but it was – this
was the kind of reason for having the large open space in the centre of the field. You
know, everyone was fairly near, being round the perimeter. It had a very simple area
at one edge of this reflector with simple dipole receiving aerials, but at two different
heights, which gave you two channels, two received signals into the receiver. So
there was a little brick hut – when I say little in this case, I mean two or three feet high
[laughs], a box, brick, with the – what you call the front end of the receiver, where the
signals are very weak so you amplify them before you even send them back to the hut
where people are. And having these two aerials at two different heights gives you a
different pattern of receiving strength at different elevations. I mean, there’s a range
of elevations that one receives and a range of elevations that the other receives and
they overlap, but they’re in some different ratios at different elevations. So by
receiving these two signals simultaneously you could deduce the angle in the sky
pretty roughly. I mean, within five degrees perhaps, not very exactly. And you could
also – it being a radio echo system, you could also measure the range and therefore
you got the height. And because of these wiggly patterns they produced, you also got
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the velocity. So when John Clegg left, he was my original supervisor, Tom Kaiser
turned up as a Leverhulme research fellow. He’d been – he was Australian by birth
and he’d done his first degree in Melbourne, Australia. He was a well known
communist and as such became more and more trouble to the authorities. But he had
decided to come to this country anyway. And he’d been in Australia during wartime
and I think in some – yes, in some radar work there. He decided to come to this
country, and according to his story, and he’d lots of stories, he was on the ship leaving
Australia when he heard on the news bulletin, so he says, that the authorities were
wishing to interview him about his activities [laughs], and he was already on the ship
leaving. So I always thought that was rather funny. And then he found that when
they – they docked at Singapore on the way, he found he was being followed – this is
all his version of the story, remember. And he’s just sort of naively rational, that
when he realised he was being followed, he turned round and went back and got hold
of this man and said, ‘Look, if you’ve been instructed to follow me you might as well
walk with me instead of behind me.’ [Laughs] And another occasion, when he’d been
– we went to a meeting in France later on and his passport expired when – whilst he
was away and on confronting the customs as we came back into this country, the
customs officer said, ‘Your passport has expired, you see, you can’t come in here.’
And he said ‘Well, the moment my passport expires I don’t suddenly become a threat
to Her Majesty.’ [Laughs] He said, ‘Well, it ran out while I was away you see, what
could I do about it?’ So I don’t remember how he got out of that.
[0:43:07]
But he had gone at first to Oxford and Oxford was Lindemann. You’ve heard about
him perhaps, later Lord Cherwell, known by Churchill as the Prof, and hated pretty
well universally by the rest of the scientific community in the advice he gave to
Churchill. But a colleague of Dobson’s and a good colleague of Dobson’s and they
wrote, Lindemann and Dobson, I remember the paper, papers about the burn up of
meteors in the upper atmosphere, because Dobson’s interest in ozone, I meant to say
earlier when we were talking about that, was purely academic. You know, he didn’t
know that ozone was of any significance anyway, but it was just something that
wasn’t known in the atmosphere he liked to find out. Purely academic. Well, Tom
Kaiser was in some group with Lindemann and they very soon fell out and
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Lindemann had him removed from Oxford, I don’t know how. And he wasn’t the sort
of character who would have – very like John Clegg, only more so. But Blackett took
him on and persuaded Lovell to have him at Jodrell Bank. But Blackett knew about
the problems in Oxford, whatever they were, and Lovell took him on. And one could
guess, and you’ll ask me about the characters again and I don’t know how to describe
them, but one could guess that he wouldn’t last indefinitely with Lovell. But he lasted
long enough for me just. And he was, I mean, a great colleague and friend, of course.
[0:45:17]
Now there is a story here, which we may have to decide later whether or not to
include, but it certainly comes to my mind very strongly with Tom. Erm … I talked
about how – what freedom we had at Jodrell Bank but with it went certain
responsibilities and it was the junior staff, that is to say the research students, who had
to be duty officers. All these people had been in the – all these people who’d worked
in radar during the war, had very military attitudes to organisation and liked it, so they
had to be – at the weekend – at nights and at weekends in particular there was a rota
of duty officer, who was on watch. I mean, a very important part was keeping the
diesel generators running. The diesel generators were in a long corrugated iron – until
a proper engine house was built. That was built quite a long while after the huts I told
you were built of precast concrete panels. The big diesel generator – Bernard wasn’t
prepared to rely on the electricity that the electricity board said they were prepared to
.. at a later stage, no, it’s not reliable enough for him, you know, we’ve got important
work to do here, this sort of thing. There was electricity laid on later but he insisted
on running their own generators as well. So the duty officer had to keep these diesel
generators running, which meant starting them up sometimes in the night and quite
big diesel engines to start by hand. And there would be people’s apparatus which had
to run continuously and you had to go round and check. Well, I was duty officer one
weekend, which could have been from Saturday lunchtime until Monday morning you
didn’t see – I mean, people might turn up, might very well turn up at the weekend, but
you might very well be entirely on your own for that length of time and eating in this
canteen I told you about and sleeping in the dormitory. I was there on my own when
a telegram arrived, from the local post office bicycle, for Tom Kaiser, my supervisor.
But being a telegram you had to open it and read it to see what should be done, ‘cause
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telegrams were always regarded as something, I don’t think they exist now, do they,
you know, very dramatic and urgent. And the telegram was from the lawyers of the
Rosenbergs. Do you remember Ethel and, what was his name, Rosenberg? This is
the McCarthy era in USA. And the Rosenbergs were charged with passing secrets to
the Russians. In fact they were charged with being Russian – Soviet, I should say
then, spies. And McCarthy, you know, was the main spirit behind this. But lawyers
were acting for him and they sent a telegram to Tom, being a well known communist,
you know, erm … would he come and give evidence. Of course he had no evidence
but anyway they were obviously trying round. In fact the reason they’d written to
him, I found out later, was he had written to President Truman [laughs]. This was his
sort of cool rational attitude, you know, he thought he could persuade – so whether
Truman had read it I don’t know and whether McCarthy knew about it I don’t know,
probably didn’t. Well, I didn’t know what to do about this telegram and you will
gather, as I then go on, that I’ve had something on my conscience about it ever since.
But Tom wasn’t on the telephone, people didn’t have telephones then, not poor people
like Tom, and I telephoned Bernard, who lived quite near. Well, three miles away,
very nice village he was in. He still does, he’s still alive, though the last time I
checked – well, we’d have heard wouldn’t we? And he was furious that that address
had been used, you see, with something so political, that it would upset the applecart
as far as his connections in institutions were concerned. Well, I don’t blame Tom for
that, they wouldn’t know any other address for him. But Bernard was very – and this
was the starting point of easing Tom out, which he managed to do when his
fellowship term came up. I mean, Bernard saw it wasn’t renewed. Er, but I don’t
remember the exact sequence of events at the time but I know what happened
afterwards. But I only learnt a lot of this fifty years afterwards when I read Tom
Kaiser’s obituary. It said it was then – described this business there’d been. And by
the way, the Rosenbergs went to the electric chair. So it was a very nasty feeling for
me. Can’t say I sent them to the chair but I was very uncomfortable about it. But
when I read Tom’s obituary it said it was subsequently discovered that the foreign
office had planted someone in the very small staff at Jodrell Bank to report on Tom.
And I thought, who can this have been? I knew everybody so well. You know, there
were more than a dozen people there but not a lot more and I knew them terribly well.
They probably think it’s me, you see [laughs], which it was not, I assure you. That
was explained shortly after I’d read this – I didn’t know who to ask by then. But I did
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meet Roger Jennison, the man with the polarisation experiment, who had by then
retired from his chair at the University of Kent. I met him at Hanbury Brown’s
funeral. And I said, did you read this, who was it. ‘Oh,’ he said, ‘It was Sandy
Murray. He wasn’t appointed to spy on Tom, it’s just simply’ – you see, several of
them were serving officers in the armed services. Roger was ex RAF, he’d been an
officer in the RAF during the war. Sandy, that we’re now speaking of, Sandy Murray
was still at that time an officer in the Royal Navy. You know, after the war they were
encouraged to take university degrees or in this case higher degrees, by the individual
services. And there was somebody from the air force too, I can’t remember who that
was now. But Sandy was every inch a naval officer [laughs]. And Roger said, ‘Oh
no, it wasn’t a special appointment by the foreign office, it’s just the standard thing,
that any serving officer is required to write notes if he has any reason and he’s been
told they want to know if there’s anything they ought to know about Tom.’ And I
don’t think there ever was anything that wasn’t well known anyway about Tom. But
he wasn’t a plant from the foreign office, he was a military officer and so it was his
duty if he thought there was something that ought to be reported, to do so. So that
cleared that up. And the other thing, which was a sort of relief to me, was – have you
heard of Christopher Andrew, who’s – he’s a history professor in Cambridge? I had
seen him in a – my other son knows him very well now but didn’t then. I had seen
him on a television interview with – he’s spies and codes and code breaking and this
is his field, you see, recent European history principally. I saw two or three of them
would be – I don’t remember what was the subject of the interview but his business
of, you know, knowledge of spying and so on was under discussion and one of the –
what warmed him to me, one of the interviewers said to him, you know, ‘With all this
experience and knowledge of this, you must have been much in demand by the
government agencies.’ And he said with the most innocent face you can imagine, he
said, ‘No, it’s very humbling. I’ve never been approached.’ And then after a suitable
pause, ‘By either side.’ [Laughs] And I thought this is very funny. And it was only a
few months after that that the Mitrokhin Papers were published. Now Mitrokhin was
the defector from the Soviet Union, who’d been in whatever the KGB was then called
and had been secretly – when he got the idea, you know, this was all wrong and
corrupt, he had been secretly filming documents, storing them … somewhere, I think
in the underground, under his dacha or somewhere, until he felt he had to get out.
And he managed to get into the American embassy in Moscow and told them he’d got
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 59
C1379/51 Track 2

all these secret papers and they said, go away, we’ve heard that one before. He did
get into the British embassy in Moscow and they somehow spirited him out. They
believed him, spirited him out with his papers. And the foreign office did contact
Christopher Andrew and Mitrokhin was under his wing in Cambridge for several
years without any of his colleagues knowing anything. And at the time when he made
this, you know, innocent remark on the telly he’d been working with Mitrokhin and
he published this book, the Mitrokhin Papers [correction: Mitrokhin Archive]. And he
gave a copy to my other son actually and that’s how I came to read it. The
Rosenbergs really were spies. It was quite a relief to read that. Well, it wasn’t – not a
very nice story from that point of view but … but I recommend the book [laughs].

Okay, thank you.
Because it comes to the stage of, you know, the break up, the fall of the Soviet
government. And it was very interesting to what extent – the force he gave to the
Orthodox church in Russia, in the Soviet Union as it then was. Very interesting. You
know, we saw it as just, well, it’s economic collapse and demand and [he] didn’t think
so at all. So I think that just started with Tom as my PhD supervisor.
[0:58:54]

What did he say openly about his communism?
Oh, completely open. He had us all – no, not us all, he had a group of three or four of
us organised in learning Russian, for which I’m very grateful. I did quite well for a
time and then I let it lapse. So, you know, I didn’t read it fluently and I certainly
didn’t speak it fluently but afterwards, when I came to Cambridge, I went to Russian
classes. There was a special fund called the Pessland Fund and somebody left some
money that scientists should be taught foreign languages. I think a good thing to
leave your money for if you want. And so these were advertised and I did that for a
couple of years. But still – it was useful in the polar institute, it was certainly useful.
I mean, I don’t mean to say I could read papers fluently but there were people there
who could, Terence Armstrong notably. But I could certainly look at scientific papers
and tell if they were important to me and, you know, you can read the captions to the
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diagrams. You can get quite a long way to know if it’s important and if it is you can
have it done properly.

Why did he establish this little group of people there learning Russian?
Well, I suppose he thought – he changed later, he changed with 1956, when many did.
He thought, you know, that was the future, the science, as did quite a lot of other
people. That was very much the theme of Lancelot Hogben I referred to once or
twice. But he was very interesting and very good.

Who else was in the Russian speaking group?
Erm … I think we were all research students. And we had a room in a pub in
Wilmslow in which to meet and we had one of the ‘teach yourself’ texts. So that was
on that business. And it was – then, I mean, it was by a – when I went to the classes
in Cambridge that was by a lecturer for modern languages, whom I got to know well
then, because I was the only staff member in his class, the rest were undergraduates.
So that was nice.

Was Tom involved in communist party meetings?
Oh, I think so. I don’t know for sure. I mean, he didn’t try and rope us into that. Or
if he did I didn’t notice [laughs]. No, he was so open about everything and so sort of
maddeningly rational [laughs].
[1:01:56]

Perhaps then we should say a bit more about what your work as a research student
involved. You’ve described the aerial set up with the two aerials at slightly different
heights allowing you to …
They’re not particularly helpful to describe things like that. I mean, verbally – where
verbally, I mean orally don’t I? Erm … it’s a thing that needs, you know, diagrams
and equations [laughs].
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 61
C1379/51 Track 2

But what was involved in actually monitoring – you know, receiving the data? What
were you looking at to …?
Well, that is of interest in the way it was applied later. This is a thing I like to say
about science in general. Erm … it was where I became convinced, and stuck to it
later when it came to the glaciology, that photographic film stored more information
per cubic millimetre, or whatever you care to take, than any other possible medium.
It’s only fairly recently that’s been, you know, superseded, moderately recently. So
we had recording apparatus – I mean, the display was on a cathode ray tube, all ex
army equipment, you know ex radar stuff. You probably don’t know that after the
war loads and loads of ex army equipment in general, but I’m only thinking of
electronic equipment, was sold by weight. Well, it was metal, metal was in short
supply, but if you wanted it for the electronics – and Bernard had bought up lots. I
mean, how he was – at that stage he knew that the – so much – I don’t know, that was
– he was lucky again. Do you know, he actually bought the – what do you call them?
They call them the elevation racks for the gun mountings on the old Ark Royal. He
bought the gun mountings because he foresaw, I presume he foresaw, that they would
– you could built steerable aerials on them. I didn’t mention when we were talking
about this area in the field between all the huts, that one favourite way to build a
steerable aerial was to take a searchlight and just put your framework onto the
searchlight structure itself. I suppose waving my hands about is not much good to this
machine [laughs]. Because the searchlight was steerable, you see, so you could steer
an antenna ray with it. Several were built on searchlight mounts. Quite a lot later a
use was actually found for the searchlights themselves by Hanbury Brown.
[1:05:09]
Anyway, the displays were therefore on, erm, cathode ray tubes. Now I’m holding
my hands like this, meaning something about ten inches diameter, let’s say, – you
know, they’re long things then, before they’d invented the squashed ones for
television receivers. And what Bernard liked and what I liked actually was to get hold
of the much bigger ones [laughs], which there were some, and you really got good
marks from Bernard if you built a good big display [laughs] so a lot of people could
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see it. And that was what I meant by freedom. I do remember going searching
through piles of this war surplus equipment to find something to build a much bigger
monitor. Yes, because it would look more impressive. But the standard size,
whatever they were … eight or ten inch diameter, we had made by a company called
Shackman in somewhere like High Wycombe, or somewhere thereabouts, the Thames
Valley perhaps. They were a company that had until wartime – a lot of references to
wartime aren’t there? They had been making, I think – I think they made bracelets or
something for watches or probably for ladies to wear, I’m not sure, but it was
something – you know, not fine jewellery but related to jewellery. And so come the
war they were told that - they were a company that had precision engineering work
machines, they must make cameras needed. So Bernard knew about these of course
and said they were the ideal – they therefore made cameras for photographing cathode
ray tubes to be mounted. And Bernard acquired some of these and got the company to
make more. They stayed making cameras after the war [laughs], recording cameras.
So these were recording cameras of the – they took a big spool of thirty five
millimetre film with a motor to drive the film through and how you drove that motor
depended on what you were trying to do. It might be that you had the film stationary,
taking a photograph when something happened on the cathode ray screen and then
winding on to the next frame, waiting for the next event then, because, you see, when
the meteor came in, if that’s what you were doing, you had it trigger the whole
apparatus and the camera took the picture and then wound on and waited for the next
meteor. But there were other sorts of recording where you had things slowly varying
all the time and you had to some way transfer this to a slowly moving film from one
to the other. But they took – they took, oh, fifty feet, seventeen metres, of film, the
cassettes. Erm … so there were both monitors and recorders, recording what was on
the tube. And many of those were kept running for different experiments, kept
running day and night.
[1:08:58]

And what did recording and taking photographic records of these events – what was
the sort of scientific result of that? What were you able to argue or show?
I’m just getting a bit …
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Yeah.
From the meteor work, which you understand was for a few years at Jodrell Bank but
fairly quickly gave way entirely to what is nowadays called radio astronomy, meaning
receiving signals from sources, radio sources in the sky. I mean, what used to be
called radio stars, I don’t think they use that word now but stars and galaxies and
everything, starting with the sun. There was one member of the early Cambridge
team, Ken Machin – this is not – well, none of it’s perhaps relevant but Ken Machin
who became senior tutor of Queen’s, a very bright research student with Martin Ryle,
but he said when he’d done his PhD he was getting out of radio astronomy ‘cause
they’d done all they could do, they knew all about the sun now and they’ll never be
able to see anything else [laughs]. He – gladly nobody admitted he was completely
wrong afterwards but that was the way it felt at one time. It was quite understandable.
You know, you couldn’t hope to see fainter signals and this sort of thing. Well,
meteors, which I say were the subject for a few years but only a few at Jodrell Bank,
there was the issue of whether they were external to the solar system or not. And
clearly the showers, as they came at regular – same time each year, must belong to the
solar – they were going round in orbits and the earth went through their orbit. I say
regularly each year because I’d already told you about the Giacobinids and told you
that, you know, that was the greatest shower. Well, because the – it was the tail of a
comet so it wasn’t a continuous orbit filled with meteors all the way round, it was just
in one little bit of it. So that didn’t come up every year. So one of the first things was
there were just as many meteor showers in the daytime as in the night. You wouldn’t
have known otherwise because you can’t see them in the daytime. And I still find it
quite nostalgic to hear, when you occasionally hear from the weather forecasters and
so on, oh, it’s the Perseid meteors tonight, you know, if you care to look out. I don’t
know what it is at this time of year, I don’t remember now. But there were lots of
daytime showers, which we call the summer showers, which were observed there. So
that was just of some interest, it was a bit of knowledge of the solar system. But I
think the deduction of – and there’s all the physics of how it burns up. You might
think it doesn’t matter how it burns up, it just burns up, but it’s a case of you
understand another process in case it – processes like that and very high speed
projectiles, you need to know about in some other context. I don’t think you do
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actually at the moment but you have to think that of any, you know, wide open
academic investigation of that kind. And the – but the knowledge of the upper
atmosphere I think has perhaps been more useful. Bernard wrote – he wrote a lot,
which was a good thing. I mean, coming absolutely new to things astronomical, he
still wrote a whole book called Meteor Physics, about this burning up process, and he
also wrote another whole book called Meteor Astronomy, and then moved on and on
then into other things. And I don’t have either of those books but this is a library,
perhaps you have [laughs]. I think we might want to look up – if I can’t find any
examples – we have libraries in Cambridge too, I can look these things up myself
there, but that original Lovell and Clegg book will have the picture of the meteor
burning up which I’d certainly like to have another look at. You can’t do much with
it on an oral presentation but it might remind me of more things, to have a look at it.
So the – oh yes, here’s a point. The … what has been learnt from meteors – there are
other things about meteors, particularly about winds in the upper atmosphere, you
could observe them blowing about, doesn’t seem to have – you know, doesn’t seem
very important results, but they are results relating to astronomy and relating to some
knowledge of the upper atmosphere that might be important in another context. Oh
for example, the burn up of the meteors and the processes which cause the heating at
those sort of heights, where you reach temperatures and things burn up, have come
out – turned out to be extremely critical for the, you know, space exploration vehicles
trying to return to the earth. And, yeah, that’s alright, yes –
[End of Track 2]
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Track 3

At the start of this session I wonder whether you have further memories of work but
also general life at Jodrell Bank, either as a vacation student or as a research
student.
Well, I’m glad to be asked because I feel that was, apart from being hugely exciting,
as the second time at Jodrell Bank was for different reasons, I think it had a huge
influence on me. I wouldn’t like to say what that was but it feels to me to be a very
important part of my life.
[0:00:45]
So one of the things I think I didn’t mention before was – we talked about the radar
observations of meteors but there were visual observations too. Somehow I don’t –
oh, I suppose through the – what was the amateur astronomical society called? I don’t
mean the Royal Astronomical Society, there was something for amateurs as well, I’ve
forgotten its exact name, which is the school from which Patrick Moore came
[laughs]. Anyway, Bernard Lovell was in contact with a solicitor, a practising
solicitor and practising in Stowmarket in Suffolk, that will be. But he was a very keen
amateur meteor observer and his technique, which he brought to – he came to stay at
Jodrell Bank from time to time, I suppose it counted as his summer holidays or
something. Anyway, he took time off from his soliciting business. And he sat – of
course that could only be night time observations, visual observations of meteors
would have to be night time, whereas one of the things we liked to sell about the radar
observations was they could go on day and night as well and in that way more meteor
showers were discovered, particularly the ones referred to as the summer showers
went on for quite a long time in the daytime in August. Preceded, just preceded also
in August, by the Perseids, which were a night time – well known night time showers.
They were very reliable night time showers. So probably – certainly the Perseids
would be one of the times that Manning Prentice came. That was his name, I’m not
sure if I gave you his name, JPM Prentice. And he certainly came in midwinter too
because January – well, there’s the Taurids in November and there’s the Quadrantids
in January. They’re all named after the constellations from which they appear to
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radiate. You can imagine that, if meteors are in showers it’s because they’re
distributed round a fixed orbit, like a planet’s orbit round the sun. But they’re
distributed all round the orbit and it’s just if the earth’s orbit happens to cross through
this other orbit, which will always be at a fixed time of year because, to a good
approximation, the orbits are fixed in space in respect to the sun – so they will –
shower meteors will occur at the same time each year. And the reason I’m
mentioning the wintertime ones is because Prentice always – all surnames in those
days [laughs] – I think even between research students for the most part didn’t know –
although there was probably only a dozen of us and I wouldn’t have known, or at least
not for some time, the Christian names of some of them, we just all knew one another
like public schoolboys, by their surnames. Anyway, Prentice, the solicitor, coming in
winter and sitting outside to make his observations of meteors, sat in a deckchair,
which is a convenient way of lying well back so you can see the sky and with a good
idea of which rough direction you want to look – oh, I was going to explain about the
idea of radiants. If it’s named the Perseids, for example, a meteor shower or stream,
it’s because they all appear to radiate from the constellation of Perseus. And you will
see that they radiate from a point if you think of looking into a stream of things
coming straight at you. If they’re not coming straight at you, you don’t see them,
that’s the other thing about the meteors. So you’re looking into a stream, which
maybe misses you a little bit to the left or a little bit to the right or a little bit higher or
a little bit lower, but there is a point in the centre from which they all appear to
radiate. That’s the direction in which the – in space, from which the meteors are
coming. So in order to find those radiant points as precisely as possible from visual
observations, which are good by the way, a good way of fixing points, and so that you
can work out what the whole orbit is, if you know the exact direction at which – and
later you know the velocity at which they’re arriving here, on earth that is, the earth’s
atmosphere. Prentice observed by having a stick in each hand connected at their
extremities with a piece of string and of convenient length for him to hold it up, and
when he saw a trail in the sky – he had a field telephone to the others, who were
sitting indoors in the warmth of the hut. He was sitting out in the cold, particularly
cold in January, swathed in blankets in his deckchair, and as soon as he saw a meteor
trail he would hold up the two sticks so that the piece of string coincided with the
trail, which he might see for a second or two in the sky. And he had such complete
knowledge of all the stars of the sky, the night sky, that he could then describe the
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trail while he was still holding the string up over the telephone so we could write
down his shorthand, a bit like a dentist going round your teeth, just listing all the stars
close by, and I presume there was a code, which I don’t remember, for, you know, a
little bit to the left, a little bit to the right, sort of thing. He had a shorthand way of
describing this position of the trail in the sky so they could all be plotted later and the
radiant point found. As far as I remember, he must have come … probably half a
dozen times, not more in my time there but then my time was only three years there at
this stage. And that was all night time work of course.
[0:07:44]
And we were sitting in the hut with the radio echo apparatus and recording what we –
we didn’t call them coincidences. I think he called them accordances, not sure what
the difference might be, because we could mark our radio echo records at the time –
we had the sort of recorder for the radio echoes that is – the recorder is triggered to
take two sorts of record, one is the conventional – well, I don’t suppose the word A
scope for the type of display means much to anybody nowadays, but it would be – you
know, the spot on the cathode ray tube will be driven across the tube at a suitable
speed, triggered by the arrival of the echo, so you have to delay things a bit so you get
all the mechanism working, you have to hold up the signal a bit, and one of the
sweeps, the one I’ll call – we did call A scope, would be of such speed that it recorded
all echoes over a likely range to observe them. You wouldn’t get ranges less than 100
kilometres ‘cause they’re at about that height in the sky and you don’t see them
vertically above you because they’re missing you if they’re vertical above you. So the
time taken for the spot to sweep across the cathode ray tube would be such that it
would record any echoes that came with a delay corresponding to ranges of 100
kilometres to probably – did we go as far as two thousand kilometres? Probably we
did about that, something I ought to know or should work out or look up. But one or
two thousand kilometres, because if things are low in the sky and they’re at a height
of about 100 kilometres then they might be as much as a thousand kilometres away.
So that first display would then show the echo popping up with a delay from which its
range could be measured. And of course the range is changing as the meteor goes
across the sky but not very much compared with the total distance. So you get a – and
anyway you can recognise when the peak of the echo occurs – peak of the echo’s
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strength occurs, then you get the range of that. Then what was quite different from
conventional radar, I mean wartime radar, target detection radar, was there was
another display which was photographed, both triggered whenever an echo came in,
with a much slower sweep so that the – but with a repetition rate. The favourite one
was 600 pulses per second. You transmit 600 pulses per second so the echoes are
coming back at the rate of 600 pulses per second. So perhaps you have a sweep of the
spot on the alternative cathode ray tube that takes a quarter of a second, half a second
or something, so you get a few hundred separate records of the strength of the echo,
but much too compressed to measure its range, too close together to measure its
range. So it shows how the echo strength rises and falls during the duration of the
thing, which might be as short as a second, it might be as long as ten or twenty
seconds, ‘cause there’s two different ways in which they’re reflective. If they’re
bigger meteors they produce, erm, an over critically dense meteor trail, which makes
the echo remain constant for a long time before it diffuses. Mainly the echo decays.
Lasts a lot longer than the visual meteor observer will see, that’s just a flash of light in
the sky and it dies very quickly, but the ionisation, which is what the radar detects,
can take the big meteors several seconds before it diffuses, gets bigger. The theory of
that was formulated by Herlofson, Nicolai Herlofson, in the very early days of Jodrell
Bank. He had – no, he hadn’t left but he left soon after I first went there, so he left in
the very early ‘50s, back to Sweden. Hmm, I think he’d worked with Alfven at
Stockholm. Oh, this second display showed how the echo strength bobbed up and
down. And for those familiar with optics, as the head of the trail – as the trail
lengthened, like optical diffraction from a straight edge, which I won’t attempt to
explain now but to those familiar with it, the echo strength wiggles up and down a
little bit before it settles at its steady level, if it’s – in the optical case, with a steady
light, within a few wavelengths of the edge of the – optical wavelengths of the edge of
the shadow. So shadows in principle have this same pattern as the – at their edges as
the meteor trail does. The meteor trail moves in that case and so the shadows, so to
speak, or in this case echo fluctuates. And it dies away in the case of the meteor trail
because the trail itself dies away, diffuses. So anyway that was the correlation
between the radio echoes and the – and the visual observance of meteors, which led to
more accurate radiant points and classification of showers and so on. And verified the
characteristics of meteors observed optically with those observed by radio echoes so
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that the daytime meteors could be characterised from the radio echo records alone
then.
[0:14:52]
And my particular task, as perhaps I mentioned earlier, was – I had an aerial
arrangement which was designed by John Clegg for finding the heights at which
meteors burnt in the atmosphere, the height at which they burn up – they burn up
because the increasing density of air, to a large extent it can be described in terms of
individual molecule – meteor particles running into individual particles of air and so
generating a lot of heat, like nowadays spacecraft returning through the earth’s
atmosphere, much the same sort of level as it happens. So on a rough theory of this,
you there – if you know the height of the meteor you can then begin to make
deductions about the height in the atmosphere, the density, given – having observed
the height of the meteor you can make some deductions about the density of the air at
that height. So when I say 100 kilometres, that’s just round figures, I don’t really –
the higher the velocity the higher they burnt up, as you would expect, they get hot
sooner the higher the velocity. And I don’t actually remember now just what the
range of velocities would be but – no, I don’t remember, I’d better not guess. I think
the orbital velocity of the earth is – is it forty kilometres per second, something like
that? So the velocities you observed can be increased or decreased by the earth’s
orbital velocity. I mean, they have a velocity round the sun, so has the earth and they
add or subtract. They add in the early hours of the morning. You can image at six in
the morning you’re sort of on the front of the earth going round and at six in the
evening you’re on the tail edge of the earth going round [laughs]. So their velocities
were of the same order, tens of kilometres per second, and I think on the whole their
own orbital velocity about the sun was generally higher than forty kilometres per
second, they went further out in elliptical orbits. And one of the big questions, never
solved to Öpik’s satisfaction but solved to everyone else’s satisfaction, was that
clearly all the shower meteors belong to the solar system, the question was did the
sporadic meteors also belong to the solar system or were they something just drifting
about the whole universe. And we were quite convinced, and Lovell certainly wrote a
great deal about the evidence in his book Meteor Astronomy, published in the late
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‘50s, I think, all the evidence convinced everyone else that they were all members of
the solar system, at least ninety odd percent of them.
[0:18:18]

Was there more to be said about – you mentioned that you spent some time with Ted
Irving at Jodrell Bank, I wasn’t sure at which stage, but I wondered whether there
was more to say about …
Well, I probably only mentioned him because he was an engaging character but I had
nothing to do with his work, very little about what it was – but it was the rock
magnetism with Blackett. I mean, that much I know. And they did some – led some
magnetometer development perhaps but certainly trying them out at Jodrell Bank, but
it wasn’t a site favourable for the large scale surveys Blackett wanted to do. He
certainly wanted samples from rocks of known age and known places obviously on
the earth. And he was also, erm – I don’t know at what stage he realised he’d got
some angles on the story of continental drift, he certainly had, but he also was wanting
to investigate his hypothesis that all large rotating bodies have a magnetic field. And
the principle – well, no I don’t know it was the principle, the only observational data
he was gathering from that was going down the deepest mines he could find. But
about the continental drift side of it, it was a slightly amusing scene from the side, that
once Blackett produced evidence which convinced him of the reality of continental
drift, then all the physicists who had been mocking the biological idea that it was
necessary to move the continents around in order to get similar species on widely
separated continents, which I will – I found – a myth I found laughable as well. But
nevertheless once Blackett, such a highly respected physicist – it was before he was
president of the Royal Society, he was president some time later. Once Blackett was
convinced then all the physicists fell in line behind him [laughs]. I think that’s quite
funny.
[0:20:40]
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Off the recording you said that you thought that you were more interested in the
instruments used to detect things about meteors or things about the solar system than
about the science. I wonder if you could say –
Well, I don’t want to suggest that I wasn’t interested in the science, that was what
made it exciting in the end, but day to day I realise, in thinking about it now – I don’t
think I thought about it at the time, I realise I just loved the apparatus that was used
and building it, and the freedom we were given to sort out these vast piles of
government war surplus equipment that was just sold off, of which Lovell bought
huge quantities. Did I mention he bought the – some part of the gun turrets from the
old Ark Royal, I think, which he later used for the elevation mechanism of the big
telescope. That’s well documented in his book so I won’t go on about that ‘cause I’m
a bit shaky on the facts.

When you say piles of equipment, literally – I’m imaging like a rubbish dump of …
Yes, exactly, piled up, stacked, you know – well, I don’t think we had – we had
tipping lorries then, we didn’t have forklift trucks, but – and bulldozers were just
invented, they just came into use after the war. But anyway, piles of equipment in
that sense.

In a hanger or shed or …?
Well, they came in truckloads to Jodrell Bank. I don’t remember where the biggest
sales were. But certainly as a schoolboy, before I went to Jodrell Bank, I can
remember going to government war surplus dumps to look for equipment and buying
it as a schoolboy at something – you know, sixpence a pound or something like that,
six d.

For what reason, what were you doing with it at that stage?
Oh, making – yeah, I suppose this hasn’t been mentioned, making radio apparatus of
one kind of another, not very successfully. But certainly you could buy cathode ray
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tubes and their power supplies and I certainly was using microphones and cathode ray
tubes and looking at audio wave forms in my own garden shed.

What sort of – this might be too specific, but what sort of age would you have been
doing this sort of thing?
Teenage.

At Manchester Grammar School?
Yes, yes. I don’t remember where the dumps were where we used to go to buy
equipment but within bicycling range they must have been, anything that would fit in
a rucksack.
[0:23:37]

Another thing that I wanted to ask you about, and we’ve spoken a bit about it off the
recording and you said that you didn’t want to overemphasise it, but you said that –
you were talking about the fact that there was a duty officer at Jodrell Bank and it
was a bit similar to a watch. And you said that some of the people, senior people, at
Jodrell Bank had had a military background and liked military organisation. And I
think that you talked about the duty officer role in relation to that, that a kind of
efficient running of the watch. And I wondered whether there were any other effects
of the fact that some of the people anyway involved at Jodrell Bank had had wartime
experience. We’ve got piles of surplus military equipment.
Yes.

But I wondered whether there were any other effects of the fact that these people had
recently been serving.
Well, it was quite wrong if I gave the impression there was a military atmosphere, that
would be quite wrong. It was very free and easy. I think it was just some of the
terminology. For example, vehicles weren’t allowed on the site unless they – you
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know, because of the ignition noise it makes, which was pretty bad in those days. So
the road was blocked unless the vehicles had to go to transport things, then that was
strictly regulated. But for example, that wasn’t opened and closed with the sort of
gate you and I are more familiar with now, it was a gate bar, you know, which rose
and fell, like a military camp. But that doesn’t make the atmosphere military. I think
it was quite a wrong impression if I gave that impression before. And my – if I gave
the impression that all the staff were military that again is not the right word. Erm,
most of the scientific staff had been engaged in radar development during the war.
That didn’t leave many people at Jodrell Bank, it left probably more at the Cambridge
radio astronomy group at that time. But Bernard Lovell had been at Malvern, which
was the then called TRE, Telecommunications Research Establishment. I mean, they
commandeered the Malvern School buildings. John Clegg I don’t know, I don’t know
what his wartime – he would have been, he would have been, but I don’t know –
Hanbury Brown as a case apart. He was, so to speak, talent spotted by Watson-Watt,
who was working very individually well before the war, before 1939 that is. And I
think – again, Bernard Lovell’s books would probably tell us this but I’m not sure
about that. Hanbury Brown was picked out of, I think, a technical college and maybe
– maybe he did finish his degree. He certainly never had any higher degrees. And
most important, and quite interesting, relevant to this, he never had any publications
because it was all secret work during the war, but he was certainly with Watson-Watt.
I mean, the others hadn’t any publications of that kind but they’d gone straight into
academic – back into academic jobs. And Hanbury Brown, who was very, very
significant in the development of radio astronomy, never had any higher degrees and
I’m a bit dubious about whether he had a first degree, I’m not sure about that, a
diploma of some kind probably. But he was with Watson-Watt before the war
building the Chain Home Low, CHL, radar stations on the east coast of England,
which I believe, this is all on the record somewhere, they were operational before
1939 and specially designed arrays on the east coast had to be as high as possible so
that – this perhaps sounds odd but they had to be as high as possible so they can see as
low as possible, aircraft trying to – you know, we nowadays talk about – coming in
under the radar is a phrase that’s passed into the language but that was the trick. You
couldn’t get the beam in which the radar was looking low along the ground, it was
easier to look up into the sky. Well, relatively easy [laughs]. And of course the
frequencies they were using then for the CHL were probably, here I’m guessing – this
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is all documented but I’m guessing the frequencies were probably fifty megahertz,
probably under 100 megahertz, all of them, not what you’d consider radar frequencies
nowadays. So, you know, they were wavelengths of several metres. So it’s very –
well, it wasn’t very low resolution but it was low resolution compared with later years
of course. So that was Hanbury Brown. This was off the question of whether it was
military. So he – I don’t know by what route but then he was rediscovered by
Blackett after the war and Blackett wasn’t concerned about what degrees or diplomas
anyone had, he just wanted to know the man [laughs]. And he found Hanbury Brown
for Lovell’s team. And who else would have been – oh well, perhaps what we were
thinking of also was that one or two, but only one or two, of the – well, PhD
candidates they were but Sandy Murray in particular was a naval officer and was
seconded or had some naval scholarship or grant to take a higher degree. Roger
Jennison came from the air force but he was no longer an air force officer, where
Sandy was – did remain a naval officer. JG Davies, I don’t know, he was – he was a
bit younger, he was older than me but a bit younger, but he may have been latterly at
the end of the war in radar, I don’t know, I don’t know. That didn’t mean, and I wish
to correct any impression I may have given that it was a military atmosphere, it was
not. Just some of the terminology, as you said, duty officer, gate bars. Erm … no, not
much more than that. But a lot of military equipment, old military equipment.
Perhaps that was how we got a bit mixed up on that subject.
[0:31:16]

Could be, yes, yes. And is there anything else about the life and work of Jodrell Bank
that you would like to say before we go onto the next part of your career?
Greater things. Well, I do want it to be quite clear, I regard this as a very significant
part of my life. And we still had conscription for military service then and I had been
excused as a student until I completed. So as soon as I completed my PhD, which
must have been in 1954, I was drafted into the Royal Naval Scientific Service.
[laughs] And I think I put in a request – I think I was responsible – you had a bit of
say in what you might like to do. I think I opted for the torpedo experimental
establishment because it was in Scotland and I was slightly starry eyed, still am, about
Scotland [laughs]. And that was – the establishment was at Gourock on the Clyde,
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south bank of the Clyde, just downstream from Greenock and downstream from all
the shipyards. And that was most certainly a military establishment, very clearly,
with a commanding officer you were answerable to. There were civilian employees.
So that was the – technically work was acoustic detection of torpedoes – acoustic on
the aggressive side, acoustic steering of torpedoes, directing of them, controlling of
them, and acoustic detection of them as a defensive measure. And so I suppose I
vaguely thought that – well, this is another sort of wave motion, one can have similar
sort of techniques doing radar, but the differences were very great. A principle one
being the fact that the temperature changes from here to there in the water, in the
seawater, and this affects the velocity of acoustic transmissions, sound waves, that
sort, and it can be so severe as to bend – I mean, so it’s like having a different
refractive index with light but this is – you’re in different velocities in adjacent media,
then it diverts the path of the sound wave through the water, quite severely through
quite large angles. In fact it was probably a state secret at the time, I hope it’s not
still, if I tell you that the – oh, that was the turning – sorry, it was – yes, one secret
would have been that the – if a torpedo was attempting to follow an echo from a ship
it was hoping to attack, the ray path – you don’t usually speak of rays, do you, for –
anyway, the direction which the echo came, the path could bend more sharply than the
torpedo could turn, so it would lose it. So that was probably a state secret. And it was
the early days of electric torpedoes, electrically powered, you know, with batteries
and motors, which were very feeble in performance compared with the ones which
were powered by, what was it called, peroxide, hydrogen peroxide. But there had
been several very disastrous explosions in submarines, S class submarines – what was
the famous one? They all had names beginning with S. Shortly before this there’d
been two or three explosions with fatalities in submarines with the use of hydrogen
peroxide as a fuel, as a source of oxygen for the fuel in – stored in torpedoes, that they
were anxious to get away from the use of hydrogen peroxide. I have no idea what the
situation is nowadays, no idea at all. But the other secret was probably the fact that
the electric torpedoes’ speed was less than the top speed of a submarine, so it need
only go at top speed to avoid ever being caught by a torpedo. I don’t know if that’s
still the case. So there were of course amusing incidents in trials, no disasters I’m
pleased to say but that’s perhaps because I wasn’t there very long, through most of
1955, that’s all. But it was a very – again, a very jolly party because I lived in an
admiralty hostel in Gourock, a fine old mansion of course. And the other great
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attraction of working there was that the Royal Navy provided excellent facilities for
sailing and it’s excellent sailing waters, because I think you have five directions in
which you can go from Gourock. You can go up the Clyde, you can go down the
Clyde, you can go up the Holy Loch, you ca go up Loch Long. There’s another one,
which is the other one? I’d have to look at the map [laughs]. There is another one, I
remember there were five directions you could go. Well, you wouldn’t want to go up
the Clyde, it’s into the shipyards, but down the Clyde was very attractive. And the
sailing club had fourteen foot clinker built dinghies, very heavy by today’s standards,
which were kept at moorings close by where we worked or – and if you needed to go,
you know, to some regatta somewhere else then you would be taken in a Royal Naval
MFV along with the dinghies, taken there. And the Clyde Fortnight was the big
sailing regatta of the year there.

Was this your first experience of sailing?
No but anything before that was very amateurish, very amateurish [laughs].

When you said that you were starry eyed about Scotland …
Oh no, well that perhaps wasn’t the right expression. I liked to go to Scotland for
holidays. In fact during the time I was at Gourock I would spend weekends on the
west coast, a place where we’d, a pair of us, schoolboys, had camped in wartime.
You could – you see, at that age you weren’t restricted – the west coast of Scotland
was a restricted area and I think it was probably under age sixteen you weren’t
thought to be a danger, a commando training ground. And so while I was at Gourock
I used to take weekends on the west coast, I think that was the whole idea of joining
the torpedo establishment, and acquired a cottage there on Loch Ailort. I was
introduced to the Laird, Frances Cameron-Head on Loch Ailort and he let us have this
cottage, I think for three pounds a year, ‘cause it wasn’t in use and, I mean, it would
be better kept in use. Before that there’d been some rule about the – the three pounds
a year were the rates, you see, as it then was. And I think a lot of buildings were
going to rack and ruin because the owners would take the roof off and then it was no
longer liable for rates, and of course it fell to bits very quickly. But this was a nice
cottage which we kept until quite long after I was married. We used to take the
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children there until about aged ten and then the then Laird, Frances Cameron-Head’s
widow, gave it to a more deserving case, but we’d had some wonderful years there.

When you said we to begin with, when you first …
Oh, that was a school friend I went with and we continued to share it and offer it to
our respective friends afterwards. I married and he married later of course. And our
children still go back to that area to different places.

Are you able to say what it is you like about that particular landscape?
It’s people as well as landscape actually. I got to know quite a number of people. No,
I don’t think I can say what [laughs] – I don’t know how you describe that. It doesn’t
have to be justified. Erm … well, you’ll pick up on this if I say the remoteness and
you’ll say that’s why you went to the Antarctic isn’t it [laughs]. I never thought of it
in that way but it may be.
[0:42:34]

Could you describe what you did yourself at the torpedo research establishment, in a
sort of – a day to day way, what you were tasked with?
I remember what task I was given, yes. I haven’t thought about that. But the – it was
to make a simulator for the kind of audio signals which the torpedo could transmit and
receive, what sort of signal it would receive after reflection from a target through a
fairly messy medium, the water, messy in the way the sound propagated and the noise
that was generated in the water by waves and anything else. Because of course one of
the arts was to try and detect the engine noise in amongst the other noises. So I was
supposed to produce something which simulated these conditions so that experiments
on suitable receiving apparatus, electronic receiving apparatus, could be developed in
the laboratory without having to go to field tests all the time, ‘cause field tests are a
great deal more expensive. But I did go on some field tests. There was – you see,
there was a range which all service torpedoes had to be tested before they went into
service. They had to, you know, have a dry run. Quite a few of those went wrong,
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torpedoes leapt out of the water and ran up the beach and that sort of thing. I don’t
think my simulator was ever very much use. I don’t think it was good enough. I have
no idea how the subject developed after that.

Was the simulator a physical object, like a tank or …?
No, it was a – no, it was a lot of electronics, electronically generated noise. You
could vary the perimeters of it, noise and signals mixed in with it. So it’s perhaps
interesting that one of my much later research students went to work at a NATO
establishment, research establishment, in Italy – I won’t go into the details of it but he
did tell me about a year ago that he had been awarded the Rayleigh Medal of the –
which institute? Sounds like acoustic something, I don’t know whether there’s a –
there isn’t an acoustics institute but it was for his work in acoustics, though he’d been
a research student of mine with the radio echo – glaciologically radio echo
programme. And he had developed means of detecting and measuring ocean bed
from the noise and receiving the noise generated by the waves. And this was thought
to be quite an advance. So it only just occurred to me [laughs], that was somebody
else who went into acoustics, acoustic propagation.
[0:46:38]

And I know that what follows this is the beginnings of the IGY. So I wonder whether
you could –
Yes, that’s right.

I wonder if you could –
I was plucked out of the – or I jumped out of the torpedo establishment –

Incidentally, how did you –
With a little bit of fuss about the military service.
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Oh, go on.
Such that – well, I’ll tell you how it – this transition began. JA Ratcliffe, who was the
head of the – did we do this before? I don’t remember. He was the head of the
Ionospheric Research Group in Cambridge in the Cavendish and was my external
examiner for PhD in Manchester. The regulations for the PhD examination in
Manchester – the regulation that sticks in my mind, I always thought it was a good
one, a good regulation, was that anyone who is a candidate for the degree may go to
the – and listen and observe the examination of someone who is being examined for
PhD. And usually one or two did avail themselves to see what a PhD oral
examination was like. Nothing like, I mean, the German system, where you present to
the whole department your thesis and have to lecture on it no doubt for two hours if
it’s Germany, or in other places on the continent too, but I thought that was a rather
good scheme. I don’t know who else was eligible. They may sit in and they may
keep quiet of course. They must keep quiet, I mean. But they can see what it’s like.
And you can also see that it ensures fair play, doesn’t it, unless it’s some – you know,
the examiners can’t play dirty tricks on the candidate. Don’t have – though we have
quite strict rules in Cambridge exams for PhD we don’t have that one, we don’t have
observers allowed in. I think it’s a pity, it’s quite a good rule. Anyway, JA Ratcliffe
was my external examiner and it happened that the Royal Society were getting
together or formed a committee to deal with what – what the British in general should
do to contribute to the IGY, International Geophysical Year. And I’m not sure who
are the originators of that, the International Council of Scientific Union sounds like
approximately the title of that body, of which the Royal Society is the representative
for the United Kingdom. So there was to be a Geophysical Year, in which as many
countries as possible would participate, in 1957, ’58, I think was the peak of it. That
would be right, yes. All 1957 and part of 1958, I think. And so the Royal Society –
the executive secretary of the Royal Society was David Martin, excellent man, and the
then president of the Royal Society was Lord Adrian, whom I think was probably
master of Trinity at the time as well. He was certainly vice chancellor after that but
not quite sure of the route. And they formed a series of committees for different
subjects. So there was a subject for – I mean, within geophysics, I think it was called
the Antarctic subcommittee, it wasn’t called the glaciology subcommittee. And the
chairman of that subcommittee was James Wordie, at the time master of St Johns,
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Cambridge. James Wordie was on Shackleton’s endurance expedition, which has got
to be rather well known nowadays. They were beset in the Weddell Sea and
Shackleton – I mean, this was the first attempt at the Trans-Antarctic crossing. But
they were beset in the ice in the Weddell Sea, the ship was eventually crushed, they
got away in the ship’s boats, they got to Elephant Island – do you know – most people
know the story pretty well. I forget the total number of men, all men of course. And
all the party apart from, would it be four of them, Shackleton, Wordie, [correction: not
including Wordie] somebody else, somebody else, who? Oh dear, I’m sorry, I don’t
exactly remember their names, who did the – left the main party on Elephant Island
and they set off in the ship’s boat, the James Caird, to try and get to South Georgia,
which was the first place where he expected to find any people [laughs], as there were
whaling stations there. They set off in 1914, just as war was declared, and Shackleton
immediately offered the whole ship and crew to the war effort. And whoever was the
prime minister, I’ve forgotten that too, said, no, you go, you go, you go on your
Antarctic expedition. So this was now – well, was it nearly two years later before
they – certainly more than a year later and they set off for South Georgia and it’s still
considered a miracle that they managed to find it with the – Worsley was the
navigator, that they managed to find it in the conditions they were in after several
days sailing around. And then they had to cross South Georgia, this is all this story.
The point of mentioning it here is that one of the party that was left on Elephant Island
was James Wordie. So now he comes into our story [laughs]. He was a geologist – or
at least he was said to be employed as a geologist. Subsequently, and after he came to
Cambridge or back to Cambridge, in the interwar years he led numerous expeditions
of undergraduates and other students to East Greenland, principally East Greenland,
and I think more anthropological than geological. He took all sorts of people. And so
there was work on the Eskimo population of East Greenland, which is very – I mean,
there’s not very much population of East Greenland, it’s mostly in West Greenland. I
don’t know if he went to West Greenland but there’s several areas of – places in West
Greenland with names of his party and names they gave that coastline.
[0:55:02]
Anyway, by this stage, 1955, he is chairman of the Royal Society Antarctic
Subcommittee for the International Geophysical Year. And being in Cambridge and
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wanting a physicist, he asked Ratcliffe was there anyone recently graduated in the –
amongst the Cavendish physicists who might be a candidate for the advance party, to
what was then called Vahsel Bay, which was the place they thought they ought to be
making for. And I don’t know if Ratcliffe suggested anyone else, I do not know, but
he certainly said, well, he’d just examined me in Manchester and perhaps I would be
available. And according to the navy, I wasn’t available [laughs]. There was an
awkward few days in which, so David Martin told me, he had to ask the war office to
lose my papers for a week or two [laughs], so they could take me. And also at that
time – well, before I was selected – then, you see, I had to be interviewed for the job.
I’d then no idea, no information about who else was going, where they were going or
anything, just was I interested in this job and did they like me. And so I was
breathtakingly arrogant, ‘I can’t come for interview, I’m on holiday in Scotland.’ Can
you imagine? [Laughs] And James Wordie said, ‘Well, I shall be in Scotland at my
son’s farm in Aberdeenshire.’ And David Martin said, ‘Well, I shall be in Scotland
on holiday at Plocton on Loch …’ oh dear, it’s near Kyle, Loch Alsh, probably on
Loch Alsh, it’s near the Kyle of Lochalsh ‘So we shall all meet in Inverness.’
[Laughs] I was to drive myself to Inverness, it’s an easy drive up the Great Glen,
David Martin was to come and James Wordie was to come. We were to meet at the
Station Hotel in Inverness. And in the event I can’t remember why David Martin
didn’t get there, I think, you know, the train didn’t run or something. James Wordie
was not very well so he didn’t get there. So his wife, now Lady Wordie, came and so
my interview consisted of having lunch with Lady Wordie in the Station Hotel in
Inverness [laughs]. And she must have made a favourable report because they said
they’d have me. But you can imagine nowadays [laughs]. So I learnt that I was – it
was just so they had someone – the advance party’s job was to be finding a place
suitable for the permanent Geophysical Year observatory for the United Kingdom in
the Antarctic and getting the hut built, but they thought there ought to be some
science, scientists, there. So there was one meteorologist they got from the
meteorological office and there was one army officer, erm, who was – I don’t know
what sort of a scientist he was classed as. And the rest were people to build the hut,
all friendly people it turned out. But the scientific part I was to be responsible for was
the so called all sky camera, which took regular photographs of the whole sky, whole
hemisphere, and the design of the camera was – it came from Alaska, where they had
plenty of aurora, aurorae, I should say, but there were no records, photographic
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 82
C1379/51 Track 3

records, of aurorae in the southern hemisphere. So I was to get hold of this all sky
camera, learn how to operate it and take it and set it up and get it going. That was one
of my jobs. And the other job was to get the Dobson ozone spectrophotometer going.
[1:00:02]
Well, we all know about ozone now so I think it’s worth saying that Dobson’s interest
in measuring the ozone content of the atmosphere was purely academic. And I’ve got
papers here actually which you can look at, which show that the interest of it at the
time was mainly concerned with – it was known – there were several of these
spectrophotometers of Dobson’s scattered about the globe but – I thought none but
there was one in the southern hemisphere at Christchurch, New Zealand, before that.
But Dobson had several in the northern hemisphere and the highest latitude in the
northern hemisphere was in Spitsbergen, which is pretty good and it’s nearly eighty –
it is eighty degrees north, I think. So they were hoping to get comparison with
Spitsbergen in the southern hemisphere. We could get to latitude seventy five or
higher, which was the brief in fact. Erm … could we have a break there?
[End of Track 3]
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So perhaps you could continue to tell the story of this brief period before actually
setting off.
Yes, it was a brief period because there was a bit of trouble with the navy releasing
me and the Royal Society, I think, had to pull a few strings to get that done. But I
finished with the Royal Navy on 1st November and the ship was to sail on 22nd
November. The ship was commissioned by the Royal Society. It was a Norwegian
sealer. They’d originally commissioned the – I’ll try and pronounce it in the
Norwegian, the Jupiter, we would say Jupiter [laughs]. Oh, “Yopiter”, I think would
be the Norwegian, something like that. They’d commissioned that and planned to sail
in that. I’ve forgotten what it had been used for before. But it got stuck in the ice and
sank off East Greenland before it got back in time to take our party. I emphasise the
sank because it was found years later not to have sunk [laughs]. The ship was found
again. I don’t know much more of that story but it was found again, it had been
abandoned. So another Norwegian sealer, the Tottan, home port Tønsberg in Norway,
with a captain, who we always knew was experienced in ice, well, I suppose in the
Greenland waters, but I’ve since learnt from a little book I picked up in a second hand
bookshop that the year before he had actually taken a French party into Kerguelen and
I’m not sure if to the coast of the Antarctic in that latitude. That’s, you know, more
like the latitude 160 [correction: longitude 70] or something east. He’d certainly been
in Kerguelen Islands, which are French, probably still are, I don’t know. Anyway, the
captain was Lief Jakobsen, I think that’s right, and the first mate was Terya – can’t
remember his surname. And they just radiated confidence [laughs] and were fully
entitled to.
[0:02:53]
However, before we sailed I had three weeks to get acquainted with the two pieces of
scientific apparatus I was to take. And the man looking and in charge of the all sky
photography was James Paton at Edinburgh University. He was basically a
meteorologist and – but with a long interest in aurora in the northern hemisphere, as
seen from Scotland and otherwise, but all visual observations. He’d no photographic
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observations. But he’d acquired from Alaska one of the prototypes of this all sky
camera, which was of the type that – the camera looks downwards from a framework,
looks downwards at – I was going to say a hemispherical mirror. It doesn’t have to be
a hemisphere, does it, it has to be part of a sphere. It has to be a segment, is the right
word, isn’t it, a segment of a sphere, so that – if you think about it, if the edges finish
up at forty – when placed flat on the horizontal the edges fall at forty five degrees.
Then if you look at it from above you’ll see right out to the horizon and right up to the
zenith, except that the camera taking the picture blocks a little of the view. So the
camera was a Bolex sixteen millimetre cine camera. And I remember the Bolex
company in Switzerland, when we contacted them about proofing this against low
temperatures and lubrication and so on, they were quite affronted that, you know, we
should question whether their camera would work [laughs]. Proper Swiss attitude. Of
course it would work in low temperatures and – I don’t remember how that was
resolved, it’s alright. But it goes in a box which has a little heater in anyway, on the
top of a framework which looks down at the spherical mirror, which was surface
silvered. Silver, I take it, means aluminium or palladium, I’m not sure exactly what.
And that sat in the – everything painted black so you didn’t get any other reflections,
sat in the middle of a table which was perhaps, I could look up, but three feet in
diameter approximately. So that two hoops braced over this table carried the camera
at a height of whatever the focal length of the lens was, but it was what you would call
a long focus lens ‘cause it had a very narrow field of view. It was looking at a mirror
… again I could look up the exact dimensions but, say, five or six inches diameter, the
segment on the ground, from a height of … eighteen inches perhaps. So it was a
pretty narrow angle of view they’d fitted, but they only made – Bolex of course had
the right lenses, they knew what to fit. Anyway, the view stretched a little beyond the
edge of the spherical mirror because you had to photograph an ordinary watch to get
the time recorded [laughs], think how that would be nowadays, and a counter counting
the photographs. So the camera could be – I mean, it was made as a cine camera but
it was triggered to take individual shots, not at twenty-five a second or whatever it
would normally be but at whenever you triggered it. So there was a little electronic
triggering mechanism where you had – I think I finished up taking about one a
minute, but it could take two or three a minute, it just clonked on to the next frame
then. But sixteen millimetre, you know, they’re tiny images to analyse later by the
techniques then available. So that was very basic – very simple idea, worked well,
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worked well. When the weather was bad, and bad in the Antarctic means drifting
snow – it’s not going to be wet ever, you see, but drifting snow gets into every –
through every crack. So then you put a cork in the hole through which the lens looked
and the rest was encased completely. And you had a cover to plonk over the mirror
on the baseboard. So it was very basic, simple. And much more sophisticated
arrangements have been thought of since but I never had any reason to question this
very simple arrangement, long focus lens looking through a hemispherical mirror.
And you can see some examples of the sort of photograph it took.
[0:08:41]
The brief for the expedition was that they were to get south of seventy five degrees in
the Weddell Sea longitudes, which are just slightly west of the Greenwich meridian.
And, well, I’ll come back to that later, the ship’s voyage.
[0:09:05]
But there was the other period of preparation. During the period of preparation what I
had to do was get acquainted with the Dobson spectrophotometer. And this is also
another glimpse of a – of a different world. Dobson, who was one of the professors,
maybe the only one – no, Lindeman was also professor at the Clarendon in Oxford.
And in fact Lindeman and Dobson had been the joint authors of a very early paper on
meteors, visual and photographic observations such as they had before the Jodrell
Bank observations started. So Lindeman and Dobson had been a basic paper
reference in use at Jodrell Bank. But anyway, he was by now interested in ozone, as I
said, for purely academic reasons, you know, it’s just something there that we don’t
know much about. And I think the broad feeling was it might have a lot to do with
upper air, meaning stratospheric air, meteorology. The troposphere extends up to –
generally we say eleven kilometres altitude, you know, the height at which jet aircraft
now fly. And the stratosphere starts quite abruptly. The distinction is that the
troposphere, where most of the weather happens, convects. Oh, it’s like the earth’s
mantle [laughs]. The conditions are such that, you know, the air is heated from
below, sunlight falls on the ground, the troposphere mixes and the stratosphere
doesn’t. Then got to conditions which don’t convect. And then there’s further
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divisions – I’ve forgotten what you call the bit in between, maybe you call it the
ozonosphere before you call it the ionosphere, but still – an ionosphere, as its name
implies, means that by then it’s not neutral, there’s a lot of ionised atoms. So Dobson
– the development of Dobson’s instrument is very fully described in a review which
he wrote – well, it’s called Forty Years of Ozone Observations at Oxford. But when
did he write it? 1980 perhaps, that would be about right, so it started the end of the
war, thereabouts. So that’s quite an interesting history anyway. But at this stage,
early ‘50s, he’d got to the instrument, which has lasted since that time in the same
form. I daresay the technique of recording – you look at the – you look at the
spectrum of the sun, either directly, through heavy filters, or indirectly, the sky at the
zenith, just the scattered light, or even at moonlight, or even in cloud, though you
have to have different calibrations for the different conditions. But basically you’re
looking at two or more spectral lines in the spectrum of the sun’s light. One of the
two – you had a choice of which lines you looked at. One of the two is one which is
not significantly absorbed by ozone and the other one, near to it so the optics – you
know, not much change in the optics in the different spectral line. The other line is
one which is hopefully heavily absorbed by ozone. But these all have to be calibrated
in the lab. So if you look at their relative strengths you know how much ozone
you’ve looked through. But what is amusing to think of now is how – the way you
measure their relative strength is to have an accurately calibrated – I think it’s called
an optical wedge, meaning a piece of glass or whatever is the material, which is
darkened like sunglasses from no darkening gradually increasing across the width or
length of it to something which is very dark, but accurately calibrated all the way. So
this is something you can calibrate on the laboratory bench, how much light does it let
through. But it’s a neutral colour, all wavelengths of light are absorbed to the same
extent and according to which bit of the glass you’re looking through. So you have
one of these optical wedges inside the spectrophotometer and you have an adjusting
knob when you’re looking through the eyepiece at these two lines and you move this
optical wedge until the two are the same intensity, slightly subjective observation,
though there are good ways optically of making sure visually you can see when
they’re the same intensity. You’ve got quite high acuity in this sense. And then the
wedge reading tells you the relative strength of these lines. Well, since this is a
slightly subjective adjustment, and since it’s something that’s varying slightly with
time, you want some means of averaging the readings over several minutes. You sit
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there continually adjusting it so as to get a good mean value. And so you want a
recording of the setting of this – I’m probably elaborating this point but I think it’s
very amusing to go back to now. You want a means of recording the setting of this
over a period of time so you can measure it. And can you believe, the recording
medium was a disk of metal which you smoke over a candle so that it’s covered with
soot. And the disk rotates slowly and you have a stylus, steel stylus, resting on it,
which therefore draws a wiggly line as it rotates, and this enables you to average –
you look at the whole wiggly line and find its average value [laughs]. Marvellous,
from the smoke of a candle [laughs]. I presume that’s something that has been
changed since, I don’t know. But what’s his name … I have to think of that really, oh
dear me. He will have told you all about this. So Dobson had this instrument and his
lab for this work was a brick built shed in his garden at home outside Oxford, on
Shooters Hill [correction: Watch Hill, Shotover]. This is where the Clarendon
professor did his laboratory work, in a shed but brick built in his own garden. This is
where people went to be trained in the use of the instrument. And he got them made
by the optical company Beck. It was a huge casting, it was about as long as this table
very nearly. All that we could look up, all documented. And one of the research
students at Oxford at the time interested in this was a John Houghton, “Howton”, how
did he pronounce it, subsequently became director general of the Met Office. And the
other interested party there was Sir Charles Normand, just retired as government
meteorologist for the government of India. So he had just come home with Indian
independence at the same time as – who was the director general of the survey of
India? General Sir – somebody Lenox-Conyngham. You’ll know of him. He came
back to the geophysics department in Cambridge. But Charles Normand and Dobson
just devoted a few days to teaching me all the ins and outs of this instrument, which
then had to be packed and shipped via the crown agents in Millbank, to be put on the
ship. The ship was alongside at Southampton dock.
[0:18:28]
And do you want to go into the other members of the advance party now? David
Dalgliesh was a surgeon commander in the Royal Navy and was the expedition
leader. And he, it was, that had the instructions directly from the Royal Society about
what sort of a place he was to find and where it was to be in order to be suitable for all
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the other observations. Geomagnetic observations were going to be very big ones in
the following year but not for the advance party, you see. We were to go out in
November 1955 so that – it was actually January before we made landfall in the
Antarctic. And so we had a full year to build the base hut and all the ancillary things
for the main party of twenty men, we were ten, the main party of twenty men who
were coming out one year later to start the IGY observations. So I was just a bit of a
sort of preliminary tryout and obviously a meteorologist, who was David Limbert,
was another obvious scientist to take. The second in command was an army major,
Gus Watson, seconded by the army.
[0:19:59]
And in retrospect now, when I think back – well, clearly he was a mistake. I won’t
say that of any others of the members, they were all splendid, but I don’t know how
come – I was conscious of it at the time but thinking about it afterwards, I’m much
more – almost angry about it. His behaviour was deplorable in that he was second in
command and he didn’t back up David Dalgliesh, the leader. And surely that is
unforgiveable. I don’t know how strongly I felt about it at the time but I still feel
strongly about it now. He’s long since dead so I can say that. Or is that right, can you
say it? [Laughs] That was uncomfortable. It was the only thing that was of that party.
Otherwise, you know – I can’t quite say what a marvellous party it was but it was
except for him. And that was very unfortunate. And David just dismissed it by
saying, ‘Well, I wasn’t responsible for appointing any of the other members,’ except
George Lush.
[0:21:35]
George Lush was a warrant officer, Royal Navy, a bosun, you know, who’d risen
from the ranks, and he was every inch what you’d expect of a bosun. I mean, he knew
– he knew how to do everything [laughs]. There were two carpenters, because
carpentry was going to be a very big part of our job. Johnny Raymond had previously
been with FIDS, Falkland Islands Dependency Survey, at one of their bases so he had
Antarctic experience. His brother in law, Douglas Prior, was there because he was his
brother in law [laughs], he just knew about it. Hmm, how many people have I given
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you? Let’s think of the ones who’d had previous Antarctic experience. David
Dalgliesh had been at Marguerite Bay, as the base was then called, in George VI
Sound, with Fuchs, who was then known as Poppa. He later became Bunny Fuchs.
But Poppa Fuchs had been base commander at the Marguerite Bay base of the
Falkland Islands Dependency Survey. And they were to go out for two years. The …
no, Spivey wasn’t the leader of that. I’ll remember a bit later who the leader of that
party was. They were to go out for two years to George VI Sound. And in the second
year – at the end of the second year the ship didn’t get in, couldn’t get in, so they were
there three years [laughs]. And that was David’s experience and with dogs, that was
mainly dog driving, all their travelling. They didn’t have vehicles, as far as I know.
That was David’s experience. Johnny Raymond I mentioned, the carpenter, had been
at one of the relatively accessible bases for a year or maybe two years before, so he
had some Antarctic experience. Ken Powell, I can give you all these names in writing
if you want them, had also been at another FIDS base. Now was that the total with
previous Antarctic experience, David, Ken Powell, Johnny Raymond? Was there
somebody else with Antarctic experience? No. How many names have I given you
altogether?

Seven.
So my name, does that make eight?

Eight, yes.
Charles Le Feuvre was – or I think “Le Fever” as they pronounce it in the Channel
Islands, he came from the Channel Islands, was an army sergeant. He was
communications. I mean, he was your Morse code operator. All communication was
to be by Morse code to the Falkland Islands, only. Erm … so David and Gus, Robin
Dalgliesh, you’ve got him?

Yes.
And Ken Powell.
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Ah no, Robin Dalgliesh, who was David’s …?
David’s brother.

Yeah.
He was a captain in the army. But the – so we’ve got all the ones who’d had previous
Antarctic experience.
[0:25:21]
And I just assumed throughout – I didn’t regard it as a heavy weight of responsibility
or – which I do now when I think back. I just assumed that David knew what to do
about everything we would do. You know, he’d been out before and he was the
leader. So I hope – it doesn’t sound confident but I hope I was easily led [laughs].
That’s not supposed to be a good thing but I think it was there. So they all brought
different interests and amusements and skills.
[0:26:10]
But George Lush, the navy bosun, was a very strong character but deservedly so, and
of course absolutely loyal to David. I think everybody was with one exception. And
when I think back now, he was all the time having to take decisions about what to do
and it just struck me as a – you know, he – David knew what to do, but George always
knew how to do it. This was principally in the building of the hut. I wasn’t able to
get my instruments out until … midwinter anyway, you know, meaning August.
[0:27:05]
At first – well, first of all there was the voyage, yes. Perhaps I’ve said enough about
the people for the time being. The voyage, in retrospect, was very haphazard.
Captain Lief didn’t – you know, he was surprised first of all, oh, I forgot to get the
dynamite, you know, we might need the dynamite for breaking the ice up. And he put
into Falmouth expecting – you know, we’d only sailed from Southampton. He put
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into Falmouth to buy dynamite. I suppose every village shop sells dynamite in
Norway but they did not sell dynamite in Falmouth [laughs], he didn’t get it. But we
did get it somewhere later. Then in the Bay of Biscay it was tossed around quite a bit.
I was quite sick for a start but got over it, round the Bay of Biscay. But because of
that, the tossing around, Johnny Raymond had a fall and broke his arm. So we had to
put in at Las Palmas in Gran Canaria to have his arm set. Well, David had slung it up
but we were nearly there. So that was a pleasant interlude [laughs]. And he had his
arm set in plaster there. And then shortly after we’d taken off from there then Lief
said, ‘Oh, I find I am looking in the tanks and we have no fresh water.’ So we had to
put in at Cape Verde islands to get some water. And then it was planned to make a
stop somewhere on the north coast of South America – no, not the north coast, the
east coast of South America, and David said, ‘Well, I’ve been to Montevideo once or
twice with the navy and with FIDS, can we go somewhere else?’ No, we did go to –
no, we went to Rio, that was it. Pernambuco was a possibility. I’ve forgotten –
what’s the modern name of that? I’ve forgotten. That’s at the mouth of the Amazon.
But we went to Rio because he hadn’t been there before [laughs]. So that was just an
interlude, just for a day or so. I expect we needed more water, I don’t remember that,
what we were ostensibly there for. And then we didn’t go to the Falkland Islands, we
went to South Georgia, because – well, not because but as it happened the British
magistrate in South Georgia – you see, you had to have a presence because it was
regarded as a colony, or it was a dependency of the Falkland Islands. So to have a
civilian occupation you had to have a post office and a magistrate. And the magistrate
of course was the postmaster as well. They didn’t have a policeman but if they
needed a policeman they had to get him from the Falkland Islands [laughs]. What
was there to administer? Well, there were a large number of Norwegian whalers,
because this was just before seriously pelagic whaling started and if you were going to
do whaling you had to have a shore base. And you had to have a shore base – all the
likely places were British dependencies so the British could regulate the whaling
industry. Very shortly after that, you know, whaling factory ships were invented. I
don’t know if they were invented by the Japanese but they were certainly exploited by
the Japanese more than anyone else. I don’t think the Norwegians minded one way or
the other. So then it was all, so to speak, policing the whaling. There were at least
three – no, there would be three whaling stations on South Georgia, Grytviken, which
was where we landed and where this – I’ll show you a picture of the British
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settlement. There were no others. Oh, I think there was a meteorologist there. Oh,
and there was someone else from FIDS, a biologist. Yes, Nigel Bonner. I think
maybe the FIDS had one or two people on South Georgia at different times doing
different jobs. Certainly meteorology would be a big one and certainly there was
plenty of zoology and botany to do if they wanted. But the whaling stations were
Grytviken, which was right alongside – well, Grytviken was where the magistrate
was, Bob Spivey. He had been one of the party with David Dalgliesh at Marguerite
Bay, where they’d been, you know, three years. So Grytviken was one whaling
station. Stromness was another a bit round the coast and Leith was another whaling
station. We went to those also to get stores from the whaling slop chests. I mean,
they were equipment shops, so to speak, stores. Grytviken was where Shackleton
died actually. His grave is on the seashore, granite block, and there’s a cross on the
headland, King Edward Point I think it’s called, which I can show you. That was on
his third expedition. The famous one, the Endurance expedition, was when he
rescued them all to South Georgia after they got there in the boat journey, got the
people from – when he arrived in South Georgia he said, ‘When did the war end?’
And the answer was, it’s not ended and it’s not ending – it was 1916, you see. And a
great many of those men from Elephant Island after that then lost their lives in the war
in France. But then Shackleton had a third expedition. The first was the Nimrod,
where he got very near to the Pole but didn’t get there from the Ross Sea. And the
third expedition was the Quest, which – privately financed expedition – well, and
public subscription but no – no government backing. And they made anchor in
Grytviken harbour on the way out and he died in the night, so he’s buried there.
[0:34:44]
What diverted me onto that? Well, just the different stations in South Georgia. So
then the object was to get as far south as possible in the Weddell Sea. And James
Wordie’s advice, after all he knew something about it [laughs], had been to keep close
to the – to hug the coastline all the way from Cape Norvegia all the way down the
eastern side of the Weddell Sea. And I must take this opportunity to get in a point
here, that of course this was at the same time as Fuchs’ Trans-Antarctic expedition
was setting off and if you look through the papers, we were meant to be going
together, we were meant to be building a base together, in the same place, but with
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separate ships and separate orders as to what we were trying to do. We were building
a permanent base, they were just wanting a jumping off place for the main party to
jump off the following year. And they were in a different Norwegian sealer, the
Theron, and they actually left the UK, Southampton dock like us, two weeks before
us. And they got – they did not follow Wordie’s advice and they got beset in the
Weddell Sea. And so after a time – I mean, we were in radio communication with the
Theron, they’d been two weeks ahead of us in entering the Weddell Sea, I think
they’d stopped in South Georgia too. We left suitcases of tidy clothes in South
Georgia, which we weren’t going to need anymore. They got beset for three weeks
without moving, or without moving significantly. So we were going down the
coastline of the Weddell Sea, just keeping on the edge of the pack ice, and were by
then ahead of them. And we chose – then we got beset, but only briefly. And it was
just at the place where Endeavour had been beset and eventually – well, it moved with
the ice before it sank, but it was the place where they never got out of. So realising
that we turned back a little bit [laughs] hastily.
[0:37:14]
But we were still south of seventy-five, which were our instructions. And searching
the coastline, it’s an area where the land ice comes beyond the coastline or the
grounding line and floats out over the ocean and there it forms shelf ice, which is not
the same as sea ice. It’s not formed from seawater on the surface of the ocean, it’s
land ice floating out over the sea and it usually ends in an absolute cliff where it
breaks off, forming tabular, because they’re thick slices of ice. And sort of a few
hundred metres thick, a few hundred metres thick, so it floats anything up to – it’s not
solid ice, you see, there’s quite a lot of air in it. So it floats with ice cliffs fifty or a
100 feet high, a lot more under the water. So all the coastline looked like ice cliffs, so
we had to look for somewhere where we could get – drive tractors up. And we found
a bay – this was all in – it was all David Dalgliesh negotiating with the captain where
they went but it was entirely his decision. It was a little bay with some fast ice in,
which means old sea ice, and in the inlet which it formed there was a slope up. So we
said, this is the place. And … we could unload onto the fast ice – or rather not onto
the ice. David’s instruction was, everything that came off the ship must go, very
nearly everything, straight onto a sledge and be towed away, up to the bottom of the
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slope. He said, ‘I think this is permanent fast ice, many years old, because there’s a
penguin colony here and they will know, so to speak.’ [Laughs] Or there’s the
remains of a big emperor penguin colony, there were a few of them left. It had
obviously been much bigger, it leaves its mark. And I mention this unloading onto
the sledges in particular because he made it a rule, there was quite a lot of tricks of the
unloading of course, and I can show you pictures of it if you want, because the TransAntarctic party came in a week after when we’d started unloading, looked at it and
Bunny Fuchs said, ‘This is not far enough for us, we must get further.’ And they did
get further a little bit later in the season. They got to – I’ve forgotten what it was
called beforehand, kind of the corner of the Weddell Sea. And they did unload onto
the ice. And a storm came and Fuchs said, ‘Well, the ship has to go ‘cause if she
stays now, you know, we may get beset, we may not get out at all and that will
prejudice –’ and they left in a great hurry with their stores on the ice. And to cut a not
very long story shorter, they lost more than three quarters of their total stores. And
there’s a very good account, only just appeared, I mean, two or three years ago, after
all it happened sixty years ago, the diaries of the medical officer, Rainer Goldsmith,
who was with that first party. He just decided to publish them – perhaps it was five
years ago, it was quite recently I read it and an absolute revelation to me and I was –
even though we were continually in contact with them by radio and Morse code, I was
quite – and even though I knew all the parties ‘cause they all came out with us later, I
still didn’t get the full message I got when these diaries were published. It’s quite a
story but it’s not for me to tell. Yeah. So it was a very, very different experience.
[0:42:07]
And I’d like to say – it would perhaps be a good point to finish on if we are finishing.
I’d like to say, all the jobs in our instructions from the Royal Society absolutely all
were accomplished. Nothing of that kind went wrong. Ninety percent of the credit
for this must go to David Dalgliesh, but with help from us too [laughs]. He got to the
place required, we got the apparatus. He got the buildings they required.

Was the camera and the spectrophotometer – were they some of the things that were
unloaded at that stage? Were they on the ship?
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Oh, everything had to be unloaded in the space of – maybe it was two weeks we were
unloading. It was more than a week anyway. And that again I’ll look up. Yes. I
think actually I’m getting a bit hoarse now.
[End of Track 4]
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Track 5

Could you continue to tell the story of the Antarctic expedition for the IGY, from the
point at which we got to, which is essentially arrival and unloading onwards?
Yes, we talked about the unloading, that’s right. The general plan is perhaps – plans
for how we were going to load is perhaps worth going through. The idea was that –
it’s quite a big hut that was to be built, wooden hut. Dimensions, I’d have to look up
the records, but a long and strong hut with elaborate roof trusses and wall bracing and
so on, ‘cause they knew it was going to be buried by snow in the end. So one thing
one had to be very orderly about was on unloading the ship, how the materials were
stacked so that you could find the parts you needed in the order you needed them,
because stacking them, you knew that after a time they were all going to be covered
by a drift anyway. So, you know, all these different depots were staked out, about, I
think, two miles inland from the ice cliffs, the edge of the shelf ice. And during the
time we were building the hut we were to live in tents, two man tents, so there were
five two man tents. And I don’t exactly remember but I expect that at that time,
certainly later, we had a camp with some tents and some stores right away from the
main area where we were working, because one of the dangers in that situation is if
you have a fire you want somewhere else to go [laughs]. So two man tents were
pitched on the ice. Well, it’s technically firn, compressed snow, had to be weighted
with snow blocks. I mean, not much good in putting pegs in, though some posts were
put in and blocks of snow to weigh it down. And I have some pictures of tents if you
want to see them. The first layer underneath was just a sheet of rubber, the
groundsheet was rubber, because the ground was going to deform, it was an advantage
if it was fairly elastic material with the – well, not the weight so much as the warmth
of the bodies sleeping on it. But then the insulation was actually natural fleece,
sheep’s wool fleece. I don’t remember what thickness. And then of course down
sleeping backs, one inside another. And a Primus stove, which had to be operated
between where the two of you were sleeping. So it was quite cramped of course. But
standard practice with the FIDS, as it then was, for sledging and the food was what
are called sledging rations, which means pemmican hoosh to make in the evening, you
know, you just melt a bit of ice with it and stir it up and make a thick soup of
pemmican. And in the morning – we had the pemmican in the evening, it takes you
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most of the night to digest it, and have the porridge in the morning. And to give you a
bit more calories with that you would stir in a great lump of butter into the porridge.
No milk of course. And of course the whole thinking about rations in those days was
just in terms of the calories you needed to keep warm and to work. Now I think
they’ve got that right but we’d nowadays regard it of course as very unhealthy to be
eating all that fat. But that was that. Then with the building of the hut, the two
carpenters were key of course. Then you had – well, and George Lush the bosun, he
knew how to lift and move heavy things about and get them in position with all his
ropes and tackle. He was marvellous at that. So the idea was just – it was a long hut,
I should have had a note of the dimensions, and the idea was to start at one end and
having built some distance along sufficient to include a little lobby where you got in
at one of the doors, a dormitory with ten bunks on one side, and a kitchen and that’s
all on the other side, just that amount of hut, so there was space for those. The
framework was built and then we clad the outside with just tongue and groove
cladding but several layers with – I don’t remember what it was cladded with on the
inside. Now was that tongue and groove again, wood? Oh, I think it was – no, I think
it was heavy duty plywood on the inside, yes. And in between packed with fibreglass.
So the weak points were the windows but the windows were quite small of course and
were I think probably triple glazed, and weren’t very important in the end because in
the end it was all going to be buried, but one didn’t know quite from which direction
or for how long. And certainly the windows were the weak points because ice would
build up on the inside of those. But if you didn’t have any windows you’d got to have
some form of lighting from the very beginning, which we didn’t otherwise have.
[0:06:26]
But then that allowed us to get out of the tents and to sleeping in the dormitory and
cooking in the kitchen. And then the rest of the – and that took us I think until May,
so we were in tents for – well, certainly for four months. And then there was still
time, ‘cause of the way it had been ordered, to get the whole of the rest of the
framework of the hut up, which included, you know, separate rooms for meteorology,
the ozone, for – the magnetic hut was going to be completely separate but several
other rooms and a workshop and diesel generators. So we got the framework of that
amount of the hut after we’d moved to sleeping in the bunks and we got it clad on the
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outside, though not all the insulation and not the panelling on the walls on the inside,
we got all the outside done before it was getting too dark to work very well outside.
So that then work on completing the interior of the hut could continue from the
interior and that amount of protection. What else would it be useful to say about the
construction of the hut? I mean, facts and figures might do it, I ought to have
produced …
[0:08:00]

I wonder what your role in particular was in terms of – in this period of construction.
Oh, our role – I mean, not being a carpenter and not being George Lush, we just did
what we were asked to do [laughs], lifting, carrying, bolting. Yes.

Did everyone labour?
Oh yes, oh yes.

Of whatever rank or …?
Yes, yes. Well, I think we all took that quite for granted. Obviously some were more
useful than others. [both talking at once] And it wasn’t the case with the TransAntarctic party who were just 100 miles down the coast, as was revealed to me only
fully in the book I mentioned last time. The carpenter there didn’t want help, it
wasn’t up to the standard he wanted, but that’s another story. But when I think about
it, it was nothing like that with us, nothing, no. Everyone was working on the
building until the time when that was quite secure and one could begin to turn
attention other specialist tasks, which in my case were the all sky camera and the
spectrophotometer. And it was then just the right time, by the time the place was
covered in it was then just to the right time to be getting the all sky camera going, you
see, because there was going to be plenty of hours of darkness, which I did manage to
do. That was a simple, very simple piece of apparatus. I didn’t get the
spectrophotometer going until the spring, so it was the autumn I was – which was
probably June, July that I got the all sky camera going. And I got the photometer set
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 99
C1379/51 Track 5

up in the loft spade, made a hatch in the roof. I mean, those sort of things were
improvised – as we came to the problem we sat round and thought about how to do it
and solved it. It wasn’t all decided beforehand.
[0:10:24]

Could you describe the – or give us a tour really of the interior of the finished hut,
including the – I suppose the things that came last, the construction of the bar and of
a bathroom and of a dining room. At one point in the articles that you wrote for the
Manchester Guardian you wrote of the keenness to have the dining room finished in
time for the Midwinter’s Day.
Midwinter festival [laughs].

So it’s …
Well, nothing was called a dining room. I doubt whether I used that word anywhere.
Meals were taken in the kitchen but at a decent – a good sized table, you know, plenty
of room for ten men. The main party was to be twenty men so there was to be another
dormitory like the – I mean, we’d built it by the time we’d finished, but not early on.
And so that makes me wonder where they were going to eat their meals. The kitchen
wouldn’t have been big enough [laughs]. Perhaps it was, it was an L shape, perhaps
you could go round. Perhaps you could get another table in. I don’t remember what
the plans were for them. But the kitchen – but there was this sitting room, lounge
space, but we didn’t eat meals in there, but that’s where this fake Olde Worlde bar
was built and a fake fireplace was built [laughs], all carved out of bits of wood. But
the kitchen was very important of course. It had an – I think it was an Esse cooker,
not an Aga, but same thing, with anthracite fuel, which we had in half hundred weight
bags, twenty-five kilogram bags, in a stack at some distance for safety. It was quite
interesting when we first opened up that stack. It had got buried by the snow before
we were ready to start the stove going. Quite a strong, you know, smell of gas when
we uncovered all this anthracite, but it does gas a bit, I suppose that’s not surprising.
A little bit of a problem in that the stove couldn’t be lit until there was water in the
boiler and the boiler couldn’t be filled till the stove was lit sort of thing. I don’t
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exactly remember how we solved that. I don’t think Primus stoves would have been
enough, so I suppose we just had to light it carefully and get snow blocks into the
boiler. And then a separate – there was a big tank standing in the kitchen because we
wanted to have a tank where the snow blocks could thaw out and be on the – you
know, piped into the cooker boiler. I seem to remember that was 160 gallons, that
tank in the kitchen. It was big certainly. It was up two or three feet off the floor so
that it would circulate with the Esse boiler. And I think it went above six feet high
and might have been four or five feet long, something like that. So each day – by the
time it was working then there would be the job of cutting snow blocks and putting
them into the water that was already there to raise the level and it melted, because the
water was circulating with the cooker boiler, the Esse boiler. But those sort of jobs,
such as bringing in the snow block, we had a rota, of course, naturally, couldn’t do
much else, but it ran a week at a time and one person was to be the cook for a week
and then another person and then another person. Being the cook for ten very hungry
men was generally accepted as the hardest, heaviest, most tiring job in the whole
place [laughs], cooking. So much bread was consumed as it was baking loaves, many
loaves every day – because of course it’s fresh when it’s cooked and it’s delicious so a
lot gets consumed. But the cook would have to – so the cook was a fulltime
occupation, you didn’t have any other duties. So presumably with ten men it must
have come round roughly speaking four or five times in the year for each one of us.
And I remember there was talk, you know, of selling your – what would you give for
swapping the duties. They never were swapped. But the cook would have two gash
hands, who just came in for whatever it was, half an hour or an hour before the meal
and for some suitable time afterwards to clear up. The cook didn’t have to do any of
that, setting out the meal or clearing up afterwards. You’d got quite a big enough job
without. So there were two gash hands who did sort of an hour at a time with meals.
I think that was a tradition from – I’m sure it was, from FIDS and Operation Tabarin.
So that was the cooking. The thing you feared most if cooking is you put the meal on
the table and it’s greeted in silence, you know, you don’t get any oohs or aahs or
sounds of appreciation [laughs] and your heart sinks. It didn’t happen too often.
[0:16:38]
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But the other room you were asking about, the sitting room or lounge, I don’t
remember what we called it – there again everybody could sit down in there on
different sort of benches and chairs. I think they were mainly benches fixed to the
wall. And that was fine for us but again I can’t remember what the plan was when
there were twenty men. Perhaps it was big enough, I don’t remember, sorry. But an
elaborate fireplace was built, you know, making little shapes of bricks out wood
[laughs], but just for fun. And a bar.

And could you describe – I mean, standing in that room and sort of picturing it in
your mind, what do you see?
Well, across the far end it was bookshelves, which was a very nice thing to have.
There was actually a record player. That was at that end. The fireplace was in the
centre of the long wall, so called fireplace. Didn’t provide any of the heat. What did
provide the heat in that room, I’ve just begun to wonder? ‘Cause we had different
stoves around the place. Perhaps there was – yes, I think there must have been – I
think there must have been a closed stove in the centre of this bogus fireplace. Yeah.
So there was, so there was. And the provisions, I forgot to mention that perhaps, all
the food except some kept as an emergency at, you know, a mile away, was stored in
the loft. And Robin Dalgliesh was the quatermaster, so he would – at the beginning
of your week’s cooking he would be the one who measured everything out and you
passed it down from the loft and stacked it in the kitchen and that was the food that
had to last you for the week. And so it was all fixed rations. And it was before –
well, certainly before frozen foods in general were invented, it would have been so
convenient to store them. But of course meat could be frozen then, always was. So
we had bought, I don’t remember how many carcasses, probably three, probably –
probably two sheep and there was some beef so we must have had a side of beef of
some sort, which we just stored in a snow tunnel and could be sawn up and unfrozen.
Once a week did we manage to have meat? I think perhaps we did, the carcasses, but
otherwise it was tins. And no frozen vegetables, you see. Frozen peas hadn’t even
been invented. There were dried peas. I don’t mean the tinned ones, the canned ones,
there were little dried peas. I think they were called surprise peas.
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Was it necessary to, if you like, invent your own – while you were on as cook for the
week, to invent your own dishes?
Well, you tried very hard to do something different and hopefully popular.

Do you remember any of your inventions?
No I don’t, no I don’t. But big – as well as the, you know, a main course, the potatoes
were – there were just a few tinned whole potatoes, they weren’t very nice, so the rest
of it was dried potato powder, which we got a bit better at. Couldn’t do with it now
but you were hungry then. So things could be made with that. Pastry was made, you
know, steak pies and that sort of thing. And puddings were very popular, I mean,
heavy steamed puddings.
[0:20:45]

You were in quite an unusual situation, being in the Antarctic at this newly
established base, and I wondered whether a particular language developed, whether
there were sort of slang phrases or names for things which occurred there but
nowhere else?
There must have been. What would they be? Oh, there were these – certainly there
were, you know, lots of in jokes. That’s what you mean isn’t it? So all these fictional
characters were invented, well, semi fictional, like David Martin, who was executive
secretary of the Royal Society, was just known as Pincher, of course, that’s a naval
name for anybody called Martin. But one of the things Robin Dalgliesh used to make
jokes about was the way the Americans had to – if speaking of, you know, Moscow or
Venice or something, they had to say [adopts accent] MoscowIdaho or
VeniceVermont, or something like that. So in the little cubbyholes we had in the –
there was a bathroom space with a wood burning stove in and a tin bath. So we all
had fictional names on the pigeonholes with our toothbrush in, you see. And I can’t
remember all of them but Robin’s therefore was – so he was Pope. And so on his
cubbyhole I think it said PRI, PopeRomeItaly [laughs]. And Lord Adrian, who was
the president of the Royal Society, he was at first, you know, just to make it sound
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silly, described as L Adrian, and then there was speculation as to what the L stood for
and we decided he was called Len. So that was another name, Len was Lord Adrian.
I don’t think I can remember anymore. Erm … no, probably not.

What was your nick – what was your fictional name?
I can’t remember that, I can’t remember. I really can’t. It’s not that I think it would
be embarrassing or anything.

Now this probably doesn’t apply – this question apply to the period or the week when
you were on duty as cook, based on what you said, but at other times when you were
not working and before the scientific work had started, how did you occupy
yourselves when the work was finished, if such a time occurred? In other words, what
did you do socially?
Well, I think you were physically quite tired and though you may have seen pictures
of the bar, there was very little alcohol and I’m quite sure it was never misused.
There was – you know, there were drinks once a week perhaps. But what did we do
when not working? Probably slept, I think. Well, parties for birthdays, parties for
midwinter. There was quite a good little library of books. I wonder what better
answer – there should be one.

Any playing of board games or cards or …?
Not much. There was a strong feeling we must never form a bridge four, ‘cause it
leads to so much argument [laughs]. So bridge was banned [laughs]. I suppose
simple card games were played, not – not to any significant extent. This is not quite
the same thing as you asked but it just comes to mind that we could get Morse code
communication with the Falkland Islands and occasionally direct to Portishead, that’s
a station in – I don’t know which county but near Bristol, south of Bristol, on the
Bristol Channel – there was some shortwave communication channel in this country
but it mostly it was passed via Port Stanley. But just occasionally one could hear
some BBC World Service on the shortwave, not very good. So that was listened to a
bit. But after some – at a later stage in communication with the BBC, they asked us
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what we found interesting to listen to on the World Service, and roughly speaking the
answer was nothing. And I think this is what happens, the outside world becomes
irrelevant to you, to a certain extent, not totally but to an extent. Things that are
happening that are never going to affect you and are far away and you don’t know
about them very well, you just lose their interest. And particularly there – this was
1956 therefore, so there was both the invasion of Hungary and there was the invasion
of the Suez Canal. And we did hear – we did hear news bulletins about the attempts
to retake the Suez Canal when the Egyptians nationalised it. And we know now there
was a lot of skulduggery with the French and the Israelis, we know now. But we
listened to those broadcasts and news then with more interest perhaps then because,
you know we were still empire builders, remember. And the attitude – our attitude
was, you know, what are these Egyptians doing thinking they can tell us how to run
this canal or how to manage it. And I believe what we heard on the news – what they
told us was true but it was not the whole truth. We had no impression at all that the
public were so divided over this in this country, you know, there were riots in the
streets like the Iraq war. We knew nothing of that, we weren’t told that. So you think
of that when you hear news bulletins nowadays and you think, well, it may be true but
it won’t be the whole truth. But as to other pastimes, we used to speculate a lot about
what outdoor games it would be possible to play without being very successful and
we did little sledging trips, you know, more in the spirit of a picnic than the spirit of
exploring [laughs].
[0:28:22]

Would you like to tell the story of – I know one trip you made, which was out to a
particular spot in order to watch the emperor penguins coming on shore.
Oh, well the emperor penguin lifecycle is, well, highly unusual for any bird. They
arrive as a colony and we thought, and it wasn’t wrong, it wasn’t quite as we thought,
but that if there was an emperor penguin colony there – I don’t remember now what
the numbers were estimated to be but thousands anyway, then this must be a place
they return year after year. There was quite a popular film a few years ago called the
March of the Penguins, did you see that?
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Yes.
He, I think, failed to make it clear – lovely film, I was very excited by the film, but I
think he failed to make it clear that this extraordinary thing of laying the egg in the
autumn and keeping it through the winter on your toes is just the emperor penguin,
it’s not any other penguin. The others all, you know, incubate them in the summer
time, as you might reasonably expect [laughs]. And I think that wasn’t clear in that
film. It was a good film. So they arrive in the autumn, that was sort of – by the time
we first arrived of course they had – that was then well into summer and most of them
had gone away. But we pick up the story at the time the whole – all the males and the
females arrived in the autumn. Oh no, that would be – no, I’m getting this the wrong
way round. That would be the time – I think it was the second year before I saw this
mass migration. I don’t remember seeing it the first year so we must have been a bit
late for that on our arrival. But the males and the females arrive, having come a long
trek, in some cases I think 100 miles over the – and they walk. Well, they can
toboggan, go down on their fronts and paddle, but mostly they walk, presumably
coming back to the same spot each year, presumably. And I think they’re believed to
– I don’t know if they mate for life but they keep the same mate if they’re still alive, I
think. But the female lays the egg and leaves the male to incubate it over the winter
and she goes off to feed in the winter. And you know the story, he keeps it on his feet
to keep it off the ice, with a flap of skin and feathers to cover it. And they shuffle
round very slowly on their heels, partly what changing their position in this great pack
that they make to keep warm and I think sharing out between them duty on the outside
edge where it’s cold. And there’s sort of a cloud of steam hangs over from those
conditions. And when the females come back – I don’t remember if in most cases the
egg has hatched by then, I think it has. I’m not sure. Then the male is free from his
however long, perhaps five month, fast, which he’s had to keep warm there in the
winter. So it’s a very strange lifecycle to have developed by a process of evolution.
And then the chicks leave, well, when they’re big enough to swim basically. And the
sea is nearer by then, in the summer time, so they don’t have such a long walk to the
sea. And the danger to them is chiefly the leopard seals. But there are films and
books about this and I don’t know much more about it.
[0:33:03]
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Could you – last time you described the all sky auroral camera in detail as an object.
Yes.

But you were talking about it in relation to the brief period of training you had in
using the two key instruments that you took before you left.
Yes.

So I wonder whether you could tell us now what was involved day to day in running
the camera in Antarctica, which began during the winter, at the time of the winter.
Yes, yes. Well, there wasn’t a big distinction between day and night but there’s some
distinction. So I was the permanent night watchman, so to speak, when everybody
else slept. I don’t remember how that was fitted in with my cooking rota, I don’t
remember. Some arrangement would have been made. So I was usually up all what
counted for the night, because then I had the longest period of greatest darkness for
photographing the aurora and ran it. It wasn’t an arduous duty at all. It was a simple
instrument. You loaded the film in, you know, the Bolex sixteen millimetre cine
camera and set it running at what repetition rate you thought was appropriate for what
sort of conditions you were seeing. And probably I saved film but I don’t remember,
if there was nothing to be seen I probably didn’t have it running. But then the films
were to be developed there so you knew if you were getting it approximately right, the
repetition rate, and the exposure too. So there was a sort of tank where the film – but
it had to be done in the complete darkness and we didn’t have such good sticky tape
for putting over the cracks where the light was coming in in those days, but we had
somewhere dark enough. And the film would have been in seventeen metre, fifty foot
lengths, I think it comes doesn’t it? Or was it more than that? But that at least. And
that had to be wound onto a frame. And I had a developing tank, which was a – it
wound onto a flat frame and then could lower the thing into the tank, develop it, wash
it. And of course keeping those solutions – we kept the – that part of the hut where
that sort of work was done had to be kept above freezing. I remember how it was
done for that bit. There was to be a – there was a meteorological office and then there
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was the office I was using for the ozone. I don’t know what it was going to be later
when they had so many more things to incorporate. But we missed out the wall
between the two, between the meteorological office and the space I was given,
because there was a stove in the meteorological office and that was sufficient to heat
the lot. So the darkroom must have been somehow in a corner of that, to do the
developing and drying. And I presume I got the water from the kitchen tank. And I
did also, having those sort of facilities set up for that, I did also develop the ordinary
camera, thirty-five millimetre camera shots that I’d taken on this then invented colour
film called Ferrania colour, which, you know, came with solutions so you could
develop it yourself. And they still look quite good [laughs].

And once you’d made the prints of the photographs taken by the all sky camera –
I didn’t make prints. No, I just had to – I had a slightly magnifying viewer to check
that it was – check strips of film, to see that the exposure was reasonable and I was
getting, you know – it wasn’t a question of what the field of view was. The field of
view was defined, the whole hemisphere down to about five or ten degrees’ elevation.
So that took some of the time but it wasn’t strenuous work at all. But you had – you
know, somebody had to be up anyway so I did that so that I could run the camera at
that time.

And presumably you had to then store it for the return …
Yes, it went in film cans.
[0:38:03]

And did you report on findings during the process of taking …?
On the all sky camera I think only in terms of just saying it seems to be working well
and getting this and that and what frequency the aurora was, just in sort of chatty
messages to James Paton via the Royal Society of course. Whereas with the Dobson
spectrophotometer I was sending the actual values measured, measured values,
because it’s just a few figures, you see, date and time and some figures. And notes of
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the methods used, ‘cause there were various ways of using the spectrophotometer
source of light.
[0:38:43]

Could we now then – could you then describe now the – I realise you started to use
this instrument just as the Antarctic winter was ending.
Yes, well you needed something resembling sunlight, though I did use moonlight. I
don’t know if they were considered good values or not in the end but I’m not sure if –
no, I think there was provision made for calibrating moonlight, yes, but not so good of
course.

Could you then describe, in as much detail as you can remember, the operation of the
Dobson spectrophotometer from the hut, from the loft space in the hut?
There was choosing – you could see the spectrum and you chose which part to work
on. You wanted two lines – and there were clear preferences in the instructions that
went with it as to what had been found to be best. And it was a matter of … putting
the chosen lines in the field of view and adjusting the intensity of one of them, I
thought we’d mentioned this before, with a neutral wedge.

You described how the spectrometer works but I wondered whether there was
anything particular to say about how you used this instrument in Antarctica. In other
words, is there …?
Oh, special to Antarctica. I think perhaps not, no. It – I think I did describe the quaint
recording mechanism with the smoked drum. Well, you see, that’s perfectly alright
under those conditions [laughs]. And you wanted an average – you sat for some time
adjusting the wedge to try and keep the things equal so that you got an average over a
time.

And you reported this back to home via …?
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Via the Royal Society to Dobbie, yes.

Did you get any feedback or response? Because I know that you posted some …
Well, they were surprised by the figures. So, erm, their surprise I don’t think was
conveyed to me then. It was as soon as I got home.
[0:40:52]

And apart from the then communicating with people about the scientific work, who
were you either writing to or sending radio messages to just yourself personally, who
at home were you …?
To my mother, possibly the odd one at Christmastime to other friends or relatives but
not significantly. I mean, that was the channel of information. And I don’t think
there was any limit on the amount we were allowed to send but it was limited by the
time it took anyway. Charlie sent everything by Morse code, mainly to the Falklands
and they passed it on. I believe there was a codebook for what might have been
thought sensitive messages. Well, I know there was a codebook but I’ve not idea
what it was used for, what it would have needed to be used for. But David Dalgliesh
had that facility.

And do you remember the sorts of things that you would tell your mother about your
experience while there?
… Well, I think it chiefly had to revolve around variations on, you know, we’re all
well, sort of thing [laughs]. We went down and saw the penguins today, something
like that. There wasn’t much in the way of excursions possible there without going
very considerable distances on the ice shelf.
[0:42:40]
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What do you remember of communication with or even contact with – I should think
this is limited to radio communication with other advance party bases established by
…?
Well, just the TAE. I don’t recall that we communicated with any other – most
countries weren’t putting in advance parties, I think. We communicated with the TAE
at the base, which then became called Shackleton, but not for some time because they
weren’t set up to do it. They had big setbacks with their provisions and
accommodation and everything. So I think it was quite some months before we made
contact with them.
[0:43:37]

Could you give us a sense of the relations between the ten of you on the base, formal
and informal, in work and not at work? The –
Relations between one another or the party as a whole? Well, the first impression is
good, it was great fun, but then you think, well, there must have been disagreements.
They don’t rank high in my recollections at all, except I think I had mentioned before,
there was one member, specifically Gus Watson, who I felt, and feel much more
strongly now than I did then, that he more than misbehaved in not supporting David,
who had to take all the decisions, you know, what it was necessary to do for safety,
which part of the construction or our work in general and at what time should some of
us, for example myself, be directed now to get on with their scientific work and we’ve
got enough people to do the rest of the building, that sort of decision. I don’t
remember much in the way of disagreement about that. But if I remember a little it is
that Gus did not – did not give the support he should have done to David, who was
having to take all these decisions. I didn’t at the time realise what a lot of decisions
he was having to take every day, what shall we do today sort of thing. I just assumed
he knew all about what to do [laughs]. And of course tricks were played on one
another but by tricks I mean jokes, sometimes perhaps cruel [laughs].

What sort of thing?
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… Can’t think of an example. I can just remember the sort of atmosphere. Some
were teased more than others, of course. I think David Limbert, the meteorologist,
could always be teased because he was so serious about all his meteorological
terminology and so on. And Doug Prior, Doug Prior and Johnny Raymond were the
two carpenters and they were brothers in law. Doug was teased good naturedly by
everyone [laughs] and responded. It’s just that some characters you do. I don’t recall
any straight falling out or argument, which is strange, really rather strange, there
wasn’t something like that. I think because we all – no I mean, what I’ve said about
Gus was mutterings in the background, it wasn’t stand up arguments ever, as far as I
can remember.
[0:46:57]

Could you then tell, I suppose, the story of returning home after this expedition? I
sense from the newspaper articles you wrote that there was a certain level of popular
interest in the expedition and I wondered what happened when you came back to
Britain in terms of, I don’t know, reporting on the scientific work or any marking of
the fact that you’d returned from this advance party? What happened when you
returned home? I can’t imagine that you just then all drifted apart and carried on
with your life a – straight away.
[laughs] To a certain extent, but not totally. I think – I was reminded by those articles
that our first visitors, the first people outside ourselves that we saw in by then the end
of 1956 or maybe it was into January 1957, was an American party led by – Finn
Ronne was one of them, he was a veteran of earlier American expeditions. I don’t
know where they finally settled. What did they call the base? They set up a base on
the more southerly part of the Weddell Sea the following year, following the year that
we went in. And so there was great excitement about seeing different faces for the
first time. There had not been excitement about hearing the news bulletins but real
people coming seemed to be quite different, the atmosphere that created. And in
particular George Lush had had some sort of an injury, I can’t remember what it was,
but he was helicoptered out to the icebreaker they were on to have something done to
it, and I do remember how he was bombarded with questions when he came back,
what did they do about this, what did they say about that, you know, it was for the
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first time something different outside our own circle. And one or two of the
Americans but not many came ashore and then they carried on. So the relief ships
were to be the same Tottan again but also the Magga Dan and, as I think was
mentioned somewhere else, we saw it as a race between the two of them. They were
just, each of them, getting there as best they could. And so it was rather nice that the
Tottan won by a few hours [laughs]. Wasn’t significant in any other way but it was
fun. But we didn’t return on the Tottan , we joined the Magga Dan and went onto the
TAE base, by then called Shackleton, and spent quite a bit of time there, more than a
week I think, unloading their stores and building their – doing some of their building
work. I expect that’s all in Fuchs’ book. And then we came back – I mean, the
Magga Dan was the height of luxury, with hot water and showers. And the men that
had been at the Shackleton base all the year without proper accommodation [laughs],
they were in a fairly messy state when they were picked up, took two or three baths
for them [laughs]. But they seemed to be – and two of the party that had been at the
Shackleton – you know, largely abandoned, marooned at the Shackleton base for the
first year, two of them came back to join the – and stayed as part of the main party,
Royal Society main party, for the following two years.

Gosh.
Pete Jeffries and Tony – Tony, er … Tony somebody. As to the voyage back, not
much, I mean, we just thought it was very luxurious. The Magga Dan had air
conditioning. Er … and we came – so that – yes, then we came back to the Pool of
London, we didn’t come back to Southampton, and came up the Thames with all the
ships in the Thames blowing their sirens for us. It was rather nice [laughs]. And they
raised Tower Bridge for us and we anchored in the – well, came alongside St
Catherine’s Dock[correction: Butler’s Wharf]
[0:52:23]
And then what did we – what did we all do? Oh, you said we can’t all just have
dispersed, well we did more or less. I went back to Jodrell Bank after a holiday in
Scotland. Bernard was a bit cross I didn’t go straight back there [laughs], I took a
month’s holiday I think. And that was, you know, the beginning of the Sputnik
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excitement. But most of the others – oh, and David Limbert went back to the Met
Office and David Dalgliesh went back to the navy of course, and Robin went back to
the army, so pretty well dispersed. But you may be wondering why wasn’t I going to
Oxford and working up the ozone results or going to Edinburgh and working up the
aurora results. Well I did, I was able to, at Jodrell Bank, write up – I think I wrote a
couple of auroral papers, one about, well, just where the quieter auroral zone appears
to lie when there aren’t magnetic storms, but also about – I think there were two
papers. The other one I think was about the movements indicating – not necessarily
indicating winds in the – in fact probably not indicating winds in the upper
atmosphere but that’s what we call them for the sake of a name. But I think of
individual – I don’t know what was thought about that afterwards in terms of the
geomagnetic variations associated with them. But I did work out their average – an
average diurnal movement.
[0:54:16]
And I was able to write those whilst I was at – I can’t have finished it because – I’m
rather surprised more pressure wasn’t put on me now, come to think of it, because I
was back at Jodrell Bank for nearly two years, a bit less than two years with all the
Sputnik excitement. And so that when I later got the enquiry from Gordon Robin at
the Polar Institute in Cambridge, would I like to go there, he’d got a post, the general
idea of that move in the first place was to do some more writing up of Antarctic
results. That developed differently too as it happened. But the intervening year and a
half in Jodrell Bank was very eventful and that was because of the Sputnik activities.
[0:55:18]

So are you saying then that there was no sort of formal reception when you returned
home?
Oh yes, formal receptions, yes. There was a conversazione at the Royal Society,
which we all went and had, you know, boards explaining what we’d been doing,
which was very nice. I think we probably had royalty again for that. And, erm …
well, the only other thing, you see, in that aspect was the meteorology, which David
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Limbert had been doing, because the rest of it had all been building work and
preparing for the main party. Lots more was happening in later years in that context.
[0:56:08]

Returning then to Jodrell Bank in 1957, what was the level or nature or extent of
Bernard Lovell’s interest in what you’d been doing for the last few years in your …?
Oh, generally supportive but not – oh yes, he’d encouraged me to go when the
opportunity first came up. Erm, but he had plenty of things he wanted me to do and
that I wanted to do that were part of their mainstream research there. In fact I came
back specifically to be into the moon echoes experiment. Sandy Murray had been
running that but had gone by the time I came back. But he’d built up quite elaborate
apparatus for getting moon echoes, which became almost routine – I mean, they could
get moon echoes whenever they wanted. And you might ask what are you going to do
with them. You don’t ask that too much in the case of a lot of that kind of research
‘cause you never know what it will turn up and I don’t think it was known in that
case. One line you could imagine is it would lead to a refinement of the astronomical
unit, which is a unit of distance. Do you know about that?

No.
Oh well, it’s the – it’s the radius or the diameter, I’ve forgotten which, of the earth’s
orbit around the sun. And it’s a good unit because that’s the largest baseline you can
ever employ for observation. You know, you can observe in spring and you can
observe in autumn and they’re as far apart as you can possibly be if for example,
you’re trying to measure by geometry the distance of a star. It’s the only – by its
parallax. You see, if you’ve got some that are so distant that they look the same from
the two sides of the earth’s orbit they’re too far away for you to measure but if
amongst them you see one that moves by parallax when seen from this direction and
seen from this direction it’s much closer and you can work out its distance. And it
depends on the size of the earth’s orbit. Now something about that was learnt from
the time delay of echoes to the moon but that wouldn’t justify it, it was just sheer
straight curiosity in the first place. One other curious relationship that came out of it
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was that if you have a plane polarised wave – I wonder how to explain that. Well,
light waves or radio waves have electromagnetic fields and in the simplest case the
electric field is at right angles to the magnetic field and both are at right angles to the
direction of propagation. And so you generally talk about the orientation of the
electric field as being the plane of polarisation. Well I mean, you know about
polarised light, you can have polarised lenses, make very good sunglasses for driving
[laughs]. Well, the plane of the radio waves, in passing through the ionised
atmosphere, rotates slowly under the influence of the earth’s magnetic field. And so
you can measure the total amount of rotation on the way to the moon and back from
this [laughs]. And that tells you the total amount of ionisation in the space. And then
you can measure some closer ones, with satellites now, because you know the rest is
in the space beyond. That sort of thing’s just straight astronomy. But it began to be
apparent that you could transmit from one side of the earth to the other via reflection
from the moon, erm, broadband signals such as television signals, not just speech,
audio. And so already floating the idea that if you had – because there was talk of
artificial satellites, none had been found, if you had artificial satellites you could use
them for communications. I mean that was what seemed a slightly science fiction
idea then, you’d be able to broadcast from one side of the earth to the other via the
satellite, obvious now [laughs].

Had anything been achieved in terms of using the moon for that?
Well, we tried, yes, that’s certainly what we were trying. Erm … but no television
signals, no. But I mean, it all began to look a possibility.
[1:01:28]
And when the first artificial satellites – well, Sputnik 1, there was only the one, in
1957, at first there was only that one – and you know if you’ve looked at that book of
Lovell’s that it was a complete surprise to the Americans, who had a satellite
programme which was getting behind hand and was to launch what we called the
grapefruit, meaning it was about the size of a grapefruit, the satellite they were going
to launch. Whereas the Russian one turned – well, the carrier rocket I think turned out
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to be fifty feet long [laughs]. Russians just went for size and power. You know, you
could sort of imagine them building it in a blacksmith’s shop [laughs], and succeeded.
[1:02:18]
So there were immediately frantic efforts, and as I’ve learnt since there were also US
military efforts, to persuade Bernard to undertake, you know, surveillance operations
with the telescope. I’ve forgotten how he got around that. I mean, he did do some
and certainly Americans turned up at Jodrell Bank with some apparatus of their own.
And we had very good, very good relations with them. But they were very scared
about how the Russians appeared to be getting ahead. And Bernard was, as it turned
out, mightily relieved that all this publicity helped, it didn’t actually completely
convince the government sources that, you know, this telescope was something they
ought to be supporting more strongly. In the end it was private money that paid off
the debt. It was Lord Nuffield paid off the debts, of an unthinkable figure of half a
million then, that was quite an unthinkable figure then to be in debt. But it was, of
course, because Bernard had driven on even when it was clear that costs were going
up, when it was clear he wanted more and more refinement and this and that aspect of
it and more things they could do with it. He was just so convinced of the importance
of this that he pushed on and caused a lot of trouble and got a lot of results [laughs].
And that’s what it needed, it turned out.
[1:04:21]

Were you there on the day then that the – that Sputnik 1 was …?
Yes, we used the moon – this was what led me into it, wasn’t it, the transmitter and
receiver design for the moon echoes was the one we turned on for the – for detecting
the Sputnik, with various wild calculations of where we should be looking with it and
what we could measure. And we were very surprised at the strength of the echo,
saying, you know, it can’t be the size they – the satellite must be much bigger than
they said. And it was sometime afterwards we realised we were getting echoes from
the carrier rocket, not from the Sputnik. And then I think our moon apparatus, as I’ll
call it, broke down and – what was his name, Greenhow, pointed out that using even
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lower – these were all low frequencies by the modern radar standards. The moon
apparatus was on 120 megahertz. But Stan Greenhow pointed out that, although his –
the power of his apparatus wasn’t so great, if you’d put all the figures and the sums,
he should get better – stronger echoes and more easily to find the satellites with. He
was with a thirty-six megahertz apparatus, which he’d used for measuring winds and
drifting meteor trails. And he was right but we got more precise – and certainly that
took it forward because he could get echoes pretty well every time ‘cause the beam
wasn’t so narrow, but nevertheless he was getting stronger echoes, though particularly
at the time when ours was broken down. And I don’t remember how long it was
broken down but for some days, and then with what had developed in the meantime
we were then beginning to get regular strong and quite precise measurements, echoes.
And that certainly made the Americans sit up and take notice. They said they had no
– no radar apparatus in the United States which could detect artificial satellite echoes
and – or what they were more interested in was intercontinental ballistic missiles. So
as I say, some Americans descended on Jodrell Bank, but as I remember it, it was –
relations were very good indeed.
[1:07:07]

What do you remember then of the day in which it was first known that the Russians
had launched a satellite in terms of what people were saying about it, about, you
know, the immediate reaction?
What we were saying amongst ourselves?

Yeah.
I don’t think we knew much about what people were saying outside because Bernard
kept us there the whole time [laughs], which I’m grateful for now [laughs]. Perhaps
wasn’t then. What do I remember of that day? I think he probably has it in his book
better. He was keeping a diary at that stage. I think we were very excited, you know,
thought we were very important, that sort of thing.

Because you could – you and you alone as a place could observe it and track it?
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Yes. Yes, we thought we were making, you know, world news.

So presumably when you came back from Antarctica you started working – I believe
there was a moon observing hut on the site of Jodrell Bank?
Well, there were several huts all on the same pattern except the Park Royal, except the
bigger one which was a central lab. Yes, there was one of those buildings was called
the moon hut.

And is that where you worked during this whole period, 1957 to 1959?
Yes, yes.

And the equipment itself, what did this entail? You described the equipment you used
in the earlier period involving –
Well, it was very like the meteor things but more precise, somewhat higher frequency
and certainly more sophisticated receivers. But it still took – there’s a thing called the
post office rack, on which equipment was always built then, because it was developed
by the post office for telephone exchanges. So while I thought we had – it was like a
tall filing cabinet. And there were at least half a dozen such racks with the transmitter
and receivers in. Well, the transmitter had to be in a – we always had it in a separate
room. Those huts all had two rooms. And the transmitter side had big double doors
‘cause the transmitters were big [laughs].
[1:09:41]

And what was involved then in making predictions about where the satellite would
appear or where the equipment ought to be orientated in order to track?
On the station, that fell entirely upon JG Davies, but with information from KingHele, which I think you pointed out isn’t acknowledged in Bernard’s book. Well, I
know that King-Hele was supplying information.
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 119
C1379/51 Track 5

Were you aware of it at the time?
Yes, mm.

And over this period then what did your particular research entail? Did it become a
matter of tracking the satellite and the carrier rocket?
Yes and accounting – not so much for the orbital information but accounting for the
manner in which it was reflecting and, you know, determined our detectability a bit.
But orbital information was gained. And of course … whoever was the Russian
president then – who was it? Anyway, I know he – it was said that he made sure that
whatever they launched, it must be something that would be visible to the naked eye.
So I mean, over time that was yielding more precise orbital information. It doesn’t
yield any range information of course, but more precise and easier to find directional
information.
[1:11:41]

Why then – why not continue at Jodrell Bank, why in 1959 do you move?
Did I move to the Polar Institute? Well, it was Gordon Robin that approached me in
the first place. He knew of me – I had met him. I’d been sent to see him, he was in
Birmingham before I went to Halley Bay, and David Martin said this is somebody you
should go and see, you know, he can tell you about conditions of doing scientific
experiments, because he’d been with Charles Swithinbank on the Norwegian, British,
Swedish expedition. And then sometime – he was in Birmingham, he was Australian
by birth and was – very shortly after I saw him in 1955 he was tempted back to
Australia. And then in 1957 – I don’t know what he went – I don’t remember what he
went back to in Australia, erm, the professor of physics in Birmingham at the time
was Oliphant and Gordon was always very grateful to and appreciative of him and
saying how generous he was about, you know, his comings and goings [laughs]. So
that was nice to know. So Gordon went back to Australia roughly during the time I
was at Halley Bay. But then was tempted back again to Cambridge when they had a
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vacancy in the directorship of the Polar Institute. And he was chosen and he accepted.
So he must have come back in – end of 1957 or 1958. I think it must have been 1958
because then it was 1959 when I went there. He got in touch with me after that, when
he reckoned he had another post to fill there. And I don’t remember the details but I
presume he wrote to me at Jodrell, certainly that’s – something like that. And why
did I choose to do it, now that’s the question isn’t it? Was there some little thing, like
I implied before, that first of all excited me to go to Jodrell in the first place and then
the chance that I went to Halley Bay because of Jack Ratcliffe examining me? What
was the next chance, I’m trying to recall? [pause] It must have been pretty evenly
balanced, I think, but I can’t remember what tipped the scales in favour – I just – I
think I had by then got some Antarctic in my blood, whatever that means. [pause] I
can’t identify an individual incident or factor, which surprises me ‘cause I thought
there were always such things. I’d met several of the people in Cambridge and I’d
met several other – quite a lot of other Antarctic people at – there was an annual
dinner, the Antarctic Club dinner, and I think there was an element of, I just thought,
you know, what a lot of interesting people there are [laughs], which was something
that had grown on me at Halley Bay too because we were quite a different selection of
people, people I wouldn’t otherwise have met. And I learnt to value all of them, with
one misgiving [laughs], for who and what they were and what they did. I should think
it was quite a lesson in that, how interesting and valuable everybody else is. And I
think I got carried away by more of that, meeting other, in some cases, Antarctic
veterans. I just thought this was again, you know, a world I’d like to be in.

Was it a more, a mixed group of people then than you might expect to meet at Jodrell
Bank at the time?
Well, they were a pretty good selection too [laughs].
[1:17:03]

Last time you told me quite a few stories, for example, about Shackleton’s expeditions
and something about Poppa Fuchs or Bunny Fuchs expeditions
Yes.
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And I was wondering, at what point in your life you began to read those sorts of
stories?
Oh, not until I knew I was going. The only one I can recall reading earlier was
Ommanney’s book about – there were three generations of Ommanneys. Simon was
the boy, I’ve forgotten what father was called now. He was on the Discovery
expeditions, those were – Discovery was probably Royal Naval, I’m not sure, but a
research vessel, principally – principally, entirely perhaps, oceanographic work of a
whole southern ocean. And those so called Discovery investigations went on for – I
don’t know if it was twenty years, more than ten, probably before and after the war,
spread over.

So wasn’t it –
Physical oceanographic but also whaling and other marine life.

So it wasn’t until you realised you had this invitation to go to the Antarctic that you
began to read stories of previous …?
Yes, yes, yes. And we had books there of course, that’s when I read most of them.
Not so many then, but …

So thinking about then the reason why you left Jodrell Bank at this time and …
And I seem rather unclear about that.

Well, I don’t know, I think from the things that you’ve said it was – so through
Antarctic Club dinners, among other things –
Among other things, yes.

And perhaps –
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And you see, that included veterans. When I first started going to those there were
members of the Southern Cross expedition. That was in the – well, it was in the
1890s. Well, these were rather wonderful old people to meet. And there were all the
so called heroic age people, you know, Scott’s Discovery, then Shackleton’s Nimrod,
then Scott’s Terra Nova and then Shackleton’s Endurance. And then – oh, and then
Shackleton’s Quest, on which he died of natural causes. And then nothing till the
1930s, the British Graham Land Expedition. [pause] And one view is that that was
sort of empire building motivated [laughs]. It’s only a partial view, I think, but I’ve
heard that view expressed recently, you know, establishing a civil occupation, waving
the flag. But they were all good and interesting people, were all good and interesting,
none of them left now.

And so, was part of the reason for going to the Scott Polar a desire to go to
Antarctica again yourself, for example?
I think it must have been, yeah.
[1:21:03]

And what sense did you have of what the job would entail when Gordon Robin wrote
to you and said …?
Well, as I say, we were thinking only in terms of writing up the – writing up more
auroral than ionospheric work, and to a certain extent geomagnetic work, you know,
of which there were vast data stores. It was part of the IGY plan that certain
institutions would become repositories for data gathered during geophysical years
from all countries, and quite a lot of it was in Cambridge. The ionospheric work was
in Cambridge. Meteorological work went to the Meteorological Office archives. So
it was thought there’d be plenty for me to do there and there was in a sense but it was
– well, don’t get me wrong, but library work [laughs], a lot of reading up and
pondering interpretations and explanations.
[1:22:23]
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And then there was this accidental observation of the curious property of some
ionospheric soundings from stations built on ice shelves. That was the trick there.
But that wasn’t what took me to Cambridge in the first place but it was what
transformed what happened in Polar Institute afterwards. So what would be the date
when Piggott turned up from the radio research station at Slough, with these records
saying looking at these funny things, can it be anything to do with the ice shelf?
‘Cause he didn’t see it on other stations, you see. And that was a big turning point.
But that was after I was there, so that doesn’t explain your main question.
[1:23:20]

Could you give us a sense of what the Scott Polar Research Institute was like at the
time that you joined in 1959?
Well, very limited accommodation. I sat at a – oh, I did eventually move into the attic
but I sat for a time, I don’t remember in which order, just at a table in the museum,
where the public came in each afternoon and I was sitting there going through films
and things. And, er, there were very few staff. And even the university appointments,
apart from the – this was the first time there’d been a fulltime director, it had been a
part time job for someone who had another university appointment who would look
after the Polar Institute, started by Debenham. I think – did I – didn’t I talk about
Debenham before? Ah, well, he’s quite significant. Frank Debenham was a member
of Scott’s Terra Nova expedition, erm, you know, when Scott’s pole party lost their
lives. He’d recruited Debenham, I think in Australia, he was of Australian extraction,
as I think maybe he was called – maybe he was called a geologist then. I’m not sure
what he was called at that time. And Raymond Priestley was another member of that
expedition, or maybe he was the earlier one only. And after Scott lost his life there
was such a wave of public sympathy and admiration and emotion in general about this
that the money started to flood in and it was called the Mansion House Fund, so it
must have been – we didn’t have a lord mayor – yes, we did have a Lord Mayor of
London, we didn’t have a mayor then. So I think it was the Lord Mayor of London
who got it up and called it the Mansion House Fund. And they found they had so
much money coming in by public subscription, not knowing quite what to do with it.
You know, you could have a statue here or there but they’d got a lot more than that.
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So Debenham and Priestley made the suggestion that it should go to their having a
polar institute. And in the – so that must have been – that must have been – certainly
the idea was in the 1920s. When they first rented a house in Cambridge and called it
the Polar Institute and started to collect, you know, library material, specialist library
material, that was thought to be the main point of it, and still is, that was – we were
perhaps into the ‘30s by then. I ought to know all this story accurately but, you know,
dates I’m not sure of. Charles would have known the dates if you’d asked him, but he
didn’t talk about the founding of the Polar Institute then? Oh well, I’ll do my best.
Debenham was appointed the first Professor of Geography. There hadn’t been a chair
of geography before. And so it was whilst he was holding that chair that they got the
Polar Institute going. And then they got – they had enough money to build their own
building. Very, very pretty building by – I’ve forgotten the architect. Very attractive
building then, it’s been added to a lot since of course, which doesn’t improve it
architecturally but does make it very much more useful [laughs]. So Debenham
remained as director. James Wordie, who was by this time Master of St John’s
College, James Wordie from the Endurance expedition, was always in the background
of the Polar Institute’s work. You would have thought he was very closely connected
with it and I think it must be that the two of them didn’t get on, must have been. And
Wordie turned a lot of his attention to taking expeditions to principally East
Greenland, including undergraduate expeditions. But he was part of the – what was
called the committee of management for the Polar Institute and that seems right. But
after Debenham retired who was the next – no, so the director was just a part time
appointment for somebody who had a university appointment. So I can’t remember
the order next. There was – well, it must have been … I can’t fit the dates together
here, Lancelot Fleming for part of the time. He’d been another – Debenham – no, not
Debenham, sorry. Now I’m getting it. Yes, Debenham had retired, then it must have
been – then it must have been Bertram, Colin Bertram. Didn’t actually have a
university appointment but he had had a college appointment, he was senior tutor of
St John’s. And he’d been on the British Graham Land Expedition in the 1930s. And
he was part time director. But whether he came before or after Lancelot Fleming I
can’t remember. Lancelot Fleming was also on the British Graham Land Expedition
in the 1930s. He was a cleric, he was a dean of Trinity Hall at the time. But he also
was – I can’t remember the order here, I’m sorry. He was half of the time – a part
time director of the Polar Institute. He must have come before Bertram. I’m working
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it out now, because I know the lady, still know the lady, who was his personal
assistant. And she told me – she has told me before, she was on the point of resigning
when he – was about to offer her resignation when he said, well, please don’t resign
now because I’m moving to become Bishop of Portsmouth [laughs] and that was
when Colin Bertram came in and she decided to stay with Colin. I think she’d found
Lancelot a bit exasperating, not quite of this world [laughs]. And Colin Bertram
remained part time director until Gordon Robin, until they made it a full time post. So
where was that leading us to? It was all trying to lead up to why I chose to go there. I
didn’t know any of these people, perhaps I knew of Gordon, until – well, I knew about
the British Graham Land Expedition ‘cause that was something I’d read about in
books at Halley Bay but that’s all.
[1:31:45]

I’d asked you who your sort of colleagues were at the time that you started –
That’s right.

You were – you had this –
So at the time I started – it had been very small before that but when Gordon was
made fulltime director then there were some posts established, of which mine was
one. Terence Armstrong had a post called assistant director of research and there
were several of these – and so was mine, mine was called senior assistant in research.
Bu they weren’t – they were fulltime appointments, university appointments, but they
were – I think for – was it four years at a time, might have been five, and then had to
be renewed. And quite senior people, there were so few established posts in the
university at that time. Martin Ryle, who, you know, became very important and
directed all their radio astronomy work, was in a temporary post like this for a long
time, till he was – chair was endowed for him. And Jack Ratcliffe never had a
professorship. So there was Terence Armstrong, with a more senior post called
Assistant Director of Research, my post, there was – and these were ones that were to
be renewed every few years, might have been five. There was a librarian, Harry King.
There were a couple in the office, you know, as office assistants, typing and so on.
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And there was one other library assistant. I’m sure all those – I think the librarian was
a permanent post like the director. I mean, he was, you know, an established post, so
he could stay in it indefinitely, as the director was, but the others were temporary.
Oh, and Brian Roberts, another member of the British Graham Land Expedition, and a
great force in himself – yes, I should have mentioned Brian sooner. He had
encyclopaedic knowledge is how we usually call it, isn’t it, of all polar affairs and
things, and by that stage had a foreign office post. It was paid by the foreign office at
what they – it wasn’t the polar desk then, you know they have desks in the foreign
office, yes, it was South American then [laughs]. But he nevertheless worked part
time – he managed to get time off from the foreign office and worked part time in the
Polar Institute and was a fanatical bibliographer and really, although there was a
fulltime librarian there, it was Brian all the time who was insisting on this being done
properly and that being done properly in the matter of the collections. And he was a
huge force in them getting collections from all over the place, I suppose with his
foreign office connections as well and getting established grants from – from
dominion governments for what he called the information service. So he was there
but only part time, but very strong doses when he was there [laughs]. That may be the
lot then. Oh, there was the editor of the Polar Record, that was the journal, Max
Forbes. He was retired from the colonial service.
[1:36:02]

What links at the time with the Glaciology Society?
Yes. Oh, the link was that they were given space, a little office, and they had their
own – what was her title? I think it was just secretary. She got it changed to
executive secretary after a time. That was Hilda Richardson. Oh, and there were two
or three research students, three I think at the time I arrived there. And Charles was
there being paid by the FIDS, by the British Antarctic Survey, I think. But he was
there because he was doing the ice atlas and, I mean, that’s where all the records were.
So I keep thinking of odd ones one more, making quite a total, but all part time and
only loosely connected, many of them. Was that the total, was that – we were – what
we were after, the total number there? So it was quite a diverse but quite a friendly
relationship, all doing different things, different interests. And perhaps to give you a
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slight flavour of it, the Polar Record was published four times a year, or maybe three
times a year, I think it was four times a year, and these periodicals were printed and
delivered to the Polar Institute and they had to be put into envelopes and labelled and
posted all round the world. So the whole staff sat in a big circle in the library and
some were doing stuffing into envelopes and some were – I can’t remember how –
because there weren’t printed labels then were there, you see, so you couldn’t print on
your computer onto a lot of envelope labels. I can’t think how we got them
addressed. But everybody was packing and posting these things. It took a few hours
one morning. It was very bad form not to turn up to help with that. So I think even
the glaciological lady, Hilda Richardson, although, I mean, she was supposed to be a
secretary, I think she – I think she joined in, I’m not sure.
[1:38:55]

So at its beginning there was a sort of formal link with the geography department
through Frank Debenham, as it’s first being …
Yes, and it remained a sub department of geography – I think it still was when Gordon
Robin came, it must have been changed during his reign, it’s been changed back
since.

And Gordon Robin wasn’t a geographer?
He was a physicist. And it was James Wordie – he was a geologist by training but
had a very wide experience otherwise, erm, I think it’s – I think it was James Wordie
who said to Gordon Robin, you need to get a physicist in there, although he was but
he was director, you see. I don’t know quite why. And they did after – some time
later got Martin Holdgate, who might have become director of the Natural
Environment Research Council sometime afterwards, something like that. He was a
zoologist. He’d been on … Tristan da Cunha, somewhere, another Royal Society
expedition. What’s the other island even more remote in the South Atlantic?
Anyway, Martin Holdgate came along a few years after me. So he was the zoologist.
And again Brian saw him as, you know – Brian Roberts saw him as we need someone
with biological – Brian was a biologist himself but we need someone there all the time
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to help with this cataloguing [laughs]. Everything in Brian Roberts’ mind went on
cataloguing and conserving. Good thing it did.
[1:41:07]

And what was your view of, I suppose, the discipline of glaciology at the time that you
started at …?
Yes. The key thing was, particularly the work I started doing, that – you see, I told
you I suspect myself as being more interested in instruments and methods than in the
results. And I think this could be said again at this point. So really the key element
was that when this suggestion was raised and was found to be valid, that at certain
bands of radio waves the ice was going to be transparent, you could look through it,
the key thing was that Gordon Robin was in the same institute at the time and said we
must – we must build on this, we must … you know, develop it for glaciological
purposes. And I thought about this more recently coming here because somehow we
got in touch with a character in the US army signal corps called Bud Waite. Erm, and
I don’t know how I got to know of him. I suppose I started reading up in the library
what I could find on something that led me to him, because – oh well, I can see how it
might happen, yes, because there were all sorts of reports, including army reports, in
this library which was growing very well there. And he had been agitated within –
agitating the US army, telling them that their so called radio altimeters – it’s not
strictly an altimeter in that it doesn’t tell you your height, it tells you your ground
clearance, they call it, your height above the ground below, which is quite an
important factor for a pilot to know, but it’s not the exact same thing as the altitude.
And it was a very crude little cathode ray tube display they had. It’s certainly smaller
in diameter than that. And the time base, meaning the spot, was driven not backwards
and forwards to measure the range but round and round. So of course it might be
more than one circuit it had gone before the echo came. You had to eliminate that –
the ambiguities as best you could. But anyway, you knew if the ground was rather
near [laughs], if it was in the first circuit. And it was a very crude measurement
within that, just a blip on this circle of light you had, but it was a standard radio
altimeter, not meant to be accurate but meant to be a great safety feature, on US
military aircraft, the SCR718. I think SCR stands for signal corps radio. And Bud
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Waite had observed or interpreted something or other that had happened with aircraft
flying across the Greenland ice sheet, that they’d got false readings on this instrument,
and it occurred to him that he could measure ice depths with it in order to convince
the military the seriousness of this. And he did measure ice depths before we got
started on this at Little America, that was the US base on the Ross ice shelf, opposite
side of the ice shelf from the – well, from where all Scott’s huts had been and from
McMurdo Sound. He’d made two measurements there, which means, you know,
getting the instrument out of the aircraft, putting it on and switching it on and seeing
what you could see and trying it somewhere else. I emphasise the fact that it was
done like that for reasons I hope will appear presently. So he had measured ice
depths, erm, those reprints I have say – so we got in touch with him. I don’t
remember how or exactly when. And that was very important because he was very
keen to impress the seriousness of this on the military but wasn’t particularly
interested in glaciology, you see. So he’d got the same clue by a different route that
I’d got but he wasn’t in the presence of glaciologists [laughs], you see. And so that
aspect of it hadn’t been pursued.
[1:46:11]
Nevertheless, he decided there were several ways of measuring the depth of the ice,
seismic was the traditional method, though largely pioneered by Gordon Robin. So he
said we should get as many institutions as we can together to do some experiments on
the Greenland ice cap with the US army logistics, persuading them. So he persuaded
the US army that this was important for them to know about. And they issued
invitations to us, to Hans Röthlisberger I remember, as a glaciological institute in
Zurich, to some other radio labs within the US military and to – who did the seismic
work? That might have been – that would have been, er, Bentley – what’s his name?
Charles Bentley at Wisconsin, he came to do seismic work, measurements, with one
or two research students in tow. He was at the University of Wisconsin. And he was
a glaciologist in Gordon Robin’s tradition, seismic work. Where he’d worked before I
don’t know, his history. That may have been the lot. So there were four or five
different groups that Bud Waite got together, all at US army expense, flew us to
Greenland from Mildenhall, the military base quite near to Cambridge, which was
very convenient [laughs], and any equipment we cared to take. And we just worked
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on the edge of the ice cap inland from Thule, the US base in North West Greenland.
Now did I have – did I have any research students with me then? No, I didn’t have – I
didn’t have Jeremy Bailey on that. That was 1963, so he called it – Bud Waite called
it - he was the driving force and organiser. He called it something like International
Comparative Measurements of Ice Depth in Greenland, or something, he called the
whole expedition. And they took us in these huge caterpillar tractors, where instead
of the traditional tracks, which may be fourteen or eighteen inches wide, they had
tracks four feet wide each side, you know, to lower the ground pressure, they’re huge
things. And they towed a train of sort of caboose – one could be a living van, one
could be a laboratory, and we hung aerials on them and stopped from time to time and
they did their seismic measurements. But we didn’t go very far inland, about thirty
miles or something. But it was at a place, TUTO, which was just their abbreviation
for something take off, somewhere where you could drive up onto the ice cap. ‘Cause
Thule itself is on the rock volcanic ash, it’s off the ice sheet, doesn’t cover that.
Greenland mainly discharges through huge valley glaciers, it doesn’t have ice shelves
like Antarctica does. The land ice doesn’t spread out over the ocean, it comes down
in glaciers, which we’d been more familiar with, huge glaciers. And it’s getting faster
year by year just now. I mean, the actual speed of the glaciers. Erm, but Terry
Randall came with me. I don’t remember if Gordon Robin came the first – oh yes, he
must have done. Not sure that he did. Terry Randall had been with Bunny Fuchs in
the party that got left for three years in King George VI Sound. He’d been recruited –
he’d been a radio operator in the Falkland Islands at the age of nineteen, I think. And
either Fuchs lost his radio operator or hadn’t got one and he picked him up in the
Falkland Islands and persuaded him to come with him and that was three years
[laughs]. And he came back – I don’t know what sort of qualifications he had but he
was a very livewire. Erm … and so when we’re – I first needed – when we needed
some of this apparatus first built in order to take to Greenland with the US army,
Bunny Fuchs said to me, ‘Well, there’s one member of our party at Marguerite Bay,
Terry Randall, who went off and set up his own electronics company. He might help
you get it built.’ ‘Cause we had no workshops or laboratories in the Polar Institute
then. They’ve got good – they did have good workshops. They don’t any longer, all
because of health and safety, but they do have good laboratories. So I was – in fact
Bunny Fuchs took me to see Terry Randall, who had a little hut on, erm … some
private airfield, where was it? It wasn’t Harpenden. Hemel Hempstead? Where is
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the school, Haberdashers’ Aske’s? You can’t remember, you don’t know? The
airfield was alongside that. It was a little airfield, little private airfield, and he had a
hut there. And what was he making at that time, was he making central heating
controllers then, something like that? You know, he was assembling some electrical
gadgets and running his own company, and he said, yes, he’d like to help. And he did
build apparatus for us. And he said, yes, I’d like to come to Greenland with you
[laughs] and he did. And he was a huge asset for many years after that. Erm … but
on that trip, as I say, we didn’t go very far. Yes, Jeremy Bailey was with us, now I
remember, one research student of mine, he was. He’d come from Bristol. I’d written
round when I was looking for research students and John Nye was one of the people
I’d written to and he said – he found Jeremy Bailey from his recent graduates. Funny
how all these connections mesh here and there. So we got enough encouragement
from that first trial in Greenland to know, you know, we’re definitely going to pursue
this more seriously and get some more money to do it to build more specialised better
apparatus, which we did. We got it from the Royal Society in the first place, called
the Paul Instrument Fund. Well of course, I knew who to talk to in the Royal Society,
all that helps too. And the Paul Instrument Fund was set up by somebody, Mr Paul,
who had a lot of money and thought it would be nice for them to have – be able to
give grants to people who were developing new kinds of instruments, to measure
anything. So we fitted nicely into that category. So all the Greenland work was
financed by the Royal Society. The Antarctic work later was financed by the Natural
Environment Research Council. Erm … so where had we got to?
[1:55:19]

Could you describe what then in practice you did on the 1963 Greenland visit?
That was in lighter vehicles. When I was talking about the big tractors that was the
following year and I – but it’s bound to happen if we’re just doing things in
conversation, I get things in the wrong order.

It’s fine.
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I don’t know if you’ll be allowed to rearrange them later. That was in smaller
vehicles, not the Weasels, I don’t know what they call them. They had a little cab on
them and they had benches inside. You could get half a dozen people in probably,
sitting on benches either side. But we managed to – had a workbench and I had our
earliest apparatus. And I think at that stage it was valves, I mean, you know, vacuum
tubes, as Americans call them, but it is a more descriptive title, you know, when
you’re talking about valves it could be anything, in the transmitter and receiver. I had
a pretty good idea how to make transmitters and receivers, you see, that was one thing
I had learnt at Jodrell Bank. And it turned out that the favourable frequencies were
the sort I was familiar with. That was – so that patch of Piggot calling our attention to
the ionospheric record, Gordon Robin being the force asking us to pursue this and
develop this for glaciological purposes, and then the fact that the techniques needed
happened to be the very ones – I even bought the same kind of recording cameras as
we’d used at Jodrell Bank. And what I very early on began to plug, this was the
contrast with the early work that Bud Waite had done, if you just switch on an
apparatus and you see a bit of a blip and you say, well, that’s the bottom of the ice, I
can measure the distance, it might be, it might not be. The huge aid to interpretation,
reliability, and accuracy as it turns out, is that you have a continuous record as you
move from a moving vehicle. A continuous record from a moving vehicle was the
most important single factor about the apparatus. You could then see if you were
looking at a surface or you just happened to – just got one blip in one place. So it
increased reliability, accuracy, absolutely essential. And for that you had to have
some continuous recording and to do that you had recording cameras of the sort we
had for observing meteors. They were made by a firm called Shackman, I think they
were in Aylesbury or somewhere there, a firm that had pre-war been I think – not
exactly jewellery but some sort of fine engineering of that kind. They didn’t make
cameras. But then somebody had to be found to make recording cameras in wartime
and the factory was commandeered to – you will design and make recording cameras.
And they were of a type that took thirty-five millimetre film in – they designed – they
invented and made the suitable cassettes to take it in fifty foot lengths and it drove
past the – well, it might be advanced in individual frames or it might be continuously
moving, depending what sort of recording you wanted. For the meteors we needed
both, for the glaciology we just – we wanted the slowly moving film, which we
eventually managed to tie – not too difficult by nowadays’ standards, tie the
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movement of the film to the movement over the ground, which made a nice record.
So I was able to buy the same cameras and use the same radio transmitting and
receiving techniques as I’d got familiar with. So there were plenty of people that
could have understood the principles but it all happened to come together. Very
interesting, it’s very nice too, at that time and with me in that place. So having been
unable to give you a reason for going to Cambridge, but it did turn out very fortuitous.
[2:00:19]

Could you – you mentioned Piggott turning up with records.
Yes.

But you haven’t said exactly what he brought and showed, which …
Er, I don’t think I have any record of that. It was as a result of that I started to pour
over the worldwide ionospheric records, which were held in Cambridge after the –
because it was designated as the world data centre for ionospheric records. So that,
you see, was another chance. It was only two or three hundred yards down the road
that all these films were stored [laughs]. And I went looking for the ones that were on
ice shelves, of which I found four good stations. I can’t remember what they all were
now. So I got copies of, I may have showed you earlier, of the – of those showing the
curious records with the gaps in on the ice shelves, but I can’t actually remember what
particular record Piggott brought or whether he just came and told us that he found
this. And he came to ask, you know, what are these ice shelves, how big are they,
what are they made of, is it possible that this is interference between the wave going
up and the wave going down.

And do you – you talked to me off the recording about this the first time we met, that
there were gaps in this record.
Yes.

And –
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Well, they’re gaps – the standard ionosondes in use at the time swept the frequency,
varied it steadily from about I think one or two megahertz up to about twenty-five or
thirty megahertz, to look at the properties of the ionosphere. And it was at a given
station that showed this effect there were always gaps in the echoes received at
whatever height in the atmosphere at certain frequencies, regularly spaced in
frequency, gaps in that sense. Only when you plot it in this way can you call it a gap
[laughs]. So he came to question, could it be that the intended wave transmitted
upwards but that the antenna also by chance transmits something downwards through
the ice. And if when that comes back it’s exactly out of phase with the transmitted
waves – do you have an idea what I mean?

Mm-hmm.
Then it weakens or cancels it. If it cancels it it’s got to be of the same strength,
meaning, you know, there’s not much loss going through the ice. And that was the
other exciting thing, these were very deep minima, meaning the wave that had been
through the ice was hardly being reduced in strength. Hadn’t gone very far, of course,
with an ice shelf.
[2:03:29]
Well, the Jeremy Bailey that I mentioned, we then built a more – better apparatus,
Terry Randall, with huge help from him. And I think by that stage it was transistor
operated then, I’m pretty sure the first set that Jeremy took – and so as to get him to
try this out in the Antarctic he was tacked onto the BAS party going to Halley Bay.
And it was he and the party of four of them that were travelling a few hundred miles, I
think, out from Halley Bay – they were in tractors and one man was driving dogs and
the three of them – the tractor went down a crevasse and they were all lost, three out
of the four of them. One man wasn’t in the – I don’t know if it was a Muskeg tractor
or a Weasel, but anyway it was a vehicle. And they were lost.

Including James Bailey?
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Jeremy Bailey, yes.
[2:04:49]
Now a few weeks ago it was brought to my attention – I was invited to a ceremony at
the Polar Institute to unveil – they’d had a ceremony in St Paul’s. They’ve got a
plaque – some group of people, including Jeremy Bailey’s brother, whom I knew
from that time and I knew his parents of course as a result, but a group of people got
themselves together saying, it’s time we had a fund to establish a permanent national
memorial to those who lost their lives in the – I think it is Antarctic, it’s not polar
regions in general. I didn’t understand at the time, I sent an email asking only the
other day, what were the constraints on this. One I understood was it was British
people, it wasn’t all people [laughs]. I don’t think it necessarily had to be British
Antarctic territory, as we call it. And I didn’t understand what the cut off point was
when they’d started counting, so to speak. They had twenty-eight names. I found out
since that for some reason they started after the war and I made the point – it wouldn’t
have been much different if they’d started with the dawn of history, or let us say 1900,
‘cause there weren’t many lives lost – I mean, there was a Scott party, there was a
Mawson party, but not big numbers, three or four, you know, in a very long period of
time. No loss of life in the British Graham Land expedition. And I – when I got the
full information about this only the other day, through enquiries after I’d been to this
ceremony, it showed that losses had got pretty bad, some years with three or four,
almost all, almost all British Antarctic Survey employees, not surprisingly, until –
until about the incident I’ve just described, the 1960s. There may have been
something else in the 1960s and then there’d been no loss of life from then, some date
in the 1960s, until now, except for two people who got carried out to sea on the sea
ice and disappeared and were never found and one person, a woman, who was scuba
diving and was attacked by a leopard seal. No other loss of life in that forty-odd
years. So things have changed there. Anyway, this group, calling – I’ve forgotten
what title they adopted but an entirely appropriate title, had a ceremony unveiling a
plaque in St Paul’s Cathedral, which I didn’t know about at the time, there were
several hundred people there. But then they had – they also wanted to have some sort
of sculpture at the Polar Institute in Cambridge, as a place that people could see it,
because there’s a lot of people connected with BAS there. And this was a wooden
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structure, I’ve forgotten the name of the artist, two shapes going up, parting and
joining again, about twelve feet high, and on a lawn so you can see it from the road.
In fact they had so many people there – we didn’t block the road with the ceremony,
we did block a wide footpath and all the space on the lawn in front so it was a good
turnout. I don’t know what the – I mean, the wood was a beautiful colour now but it
won’t stay that colour in this weather [laughs]. So there were a lot of, you know,
friends and relatives and colleagues of people who’d lost their lives, a total of twentyeight and it was since 1945. Well, it might have been a year or two earlier. Well, the
Operation Tabarin started during the war, you see, that was a naval operation, well,
concerned with preventing the use of the Falkland Islands as a naval base by the
Germans.
[2:09:54]

With the very earliest piece of equipment then that you took across the Greenland
icecap – could you describe how it – for someone with absolutely no sense of how you
might do this, you know, how the instrument is attached to the vehicle, what is done in
order to transmit and receive.
Well, as I say, I think we were then in these quite modest little trucks. The following
year we had the very big tractors, which permitted us to have very big aerials. And I
think that first year, that we had an aerial which we thought was rather clever but
wasn’t actually very good, which trailed on the snow surface, which just dragged
behind the vehicle on the snow surface, an arrangement of, you know, wires and
insulators, and a bit of a network dragged on the ice. And I thought that might be a
rather good way but it wasn’t [laughs].

And was this a transmitting aerial and a receiving aerial?
Yes, yes. You can use one and the same, has its snags, you can imagine. So the
alternative is to space them out. It’s a great advantage if you can have separate ones
but it’s twice the ironmongery, of course.

And then inside the truck what did you have in terms of instruments?
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Well, the transmitter and receiver by this stage are nothing like the size of the ones
I’ve been trying to impress upon you at Jodrell Bank, nothing at all. Terry Randall
made sand castings, because I said they had to be cast aluminium to be sufficiently –
the transmitter had to be in such a solid case that none of the power leaked out except
what we took to the aerial, you know. And I had it firmly in mind that only a cast
case would do this. I don’t know if I was right but it certainly did do it. Whether we
could have got away with anything else I don’t know but, you see, he knew how to
make sand castings and he made them [laughs]. That was only about this size, you
know, the transmitter.

So it was about, what, thirty centimetres.
The receiver was another little sand casting. It was about the same footprint, as we
now say, but it was only about this high. So that was a big change, a big change,
when we went to transistors. And the transmitter power pulsed – I think I got to ten
kilowatts. That’s not the average power, that’s just the pulse. But that’s a crude but
effective, reliable way of – and then you just wait for the echo and the pulse, you see.
Much more sophisticated methods used nowadays but it was simple and
straightforward.

And what at this stage was the sort of visual …?
Yes, fair question. We used commercial oscilloscopes, battery powered ones,
available only from a US manufacturer, Tektronix, and it was twelve volt battery
powered oscilloscope. And it was thought quite a feat to be able to drive an
oscilloscope with a twelve volt battery but of course it was quite easy to have – strong
twelve volt batteries .. the vehicle batteries, or extra batteries of the type, such
batteries exist, so these big lead acid batteries, heavy, to power it. And so we had two
oscilloscopes. In fact I smuggled some out of the USA, because, you know, we didn’t
want to pay import duties on them [laughs], and somehow I fiddled that to get them a
bit cheaper. They were very neat instruments, very, very neatly made, but still quite
big, so they would be about this depth [demonstrates] with a little screen on the front,
you see, and a lot of little knobs. And one of them I put one of these Shackman
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cameras on with the – how was the film driven then? It wasn’t – I don’t think it was
clockwork. It was later I went to the drive with what’s called a stepping motor. It’s a
motor, you know, and you send a train of pulses and it steps so far each pulse. And
that was just what you wanted if you had some means of measuring the distance you
were travelling on the ground. No, they were driven from a clock, I remember now, I
mean, some timing signals, so they were stepping motors. At the very beginning I
can’t remember. I know Shackman did make a clockwork driven one, you just wound
it up and, you know, it had a regulator on the speed [laughs]. And I can’t recall if we
used that at first.
[2:15:24]

And to what extent did the results of this first trip over the Greenland icecap, I don’t
know, encourage you that this was a way in which you could measure …?
Oh well, it was completely successful on the small scale and it hugely encouraged us
‘cause we got strong echoes in this bit that we tried but that wasn’t very deep there,
you see, on the edge of the ice sheet. I remember we left Jeremy Bailey behind to do
more measurements after we’d come back, with US army support. We still had all
those facilities. And one thing he did, just showing how confident we were, I
suppose, I was, was by putting the transmitter in one place and then making
recordings as you move the receiver away, or something equivalent to that, if you’re
in a region where you think it’s pretty uniform thickness and pretty flat, not a
mountainous region, then you can see – if you look at it in cross section, in profile,
you get recordings when the receiver’s near and you get recordings when it’s far
away. And by comparing these you can separate – see, what you actually measure is
the time delay, but if you assume this simple geometry you can separate that total time
delay – if you assume this is uniform as well, you try to choose a place where you’ve
found it to be uniform, you can separate the total time delay into the velocity and the
depth separately, instead of just being the product of the two, or do I mean the ratio of
the two? Yes,[no] time divided by the velocity.[incorrect] Anyway, you can separate
the two. So we – because what we very much wanted to know was the velocity of the
radio waves in the ice, you see, which is less than in the air, you might expect. If
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you’re going to interpret the time delays as depths or distances in the ranges then you
need to know the velocity.

Otherwise you don’t –
So quite a lot of work’s been done on that since, you know, on how velocity varies
and so on. But the fact that you could do it at all gave us huge – and that he got good
records gave us huge confidence that, you know, we could put a lot more into this.

Otherwise would you only be measuring relative depth of different points as you
moved along?
Yes, you would be measuring, yes, the change in time delay and you could assume the
velocity was constant, but you’d have to assume a value for it in order to say what the
depth is.
[End of Track 5]
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Track 6

To start off today’s session, could you continue to talk about the Scott Polar Research
Institute and the early testing of radio echo sounding equipment?
Yes. We did – we did talk about what the size of the staff was when I first went there.
It was quite small. I think I ought to add to that a little. Harry King, I had mentioned
as the librarian, his assistant was Ann Savours and, though she had nothing directly to
do with my career, she did continue, even after she married and moved away from
Cambridge, she did continue to keep an interest in the subject she’d had there and
wrote several books while she was on a job, which I think was fulltime when her
children got a bit older, at the Greenwich Maritime Museum. That was one person I
didn’t mention earlier. And I also failed to mention – I got my research students in
slightly the wrong order because the very first research student was Michael Walford.
I must have gone round asking people that I knew if they had any likely students and
John Nye – no, this wasn’t John Nye in this case, no. This was – I was desperate to
recruit someone, actually I went to the university appointments board and they turned
up Michael Walford, who was on their books and still looking for a job. And it’s
rather remarkable how very suitable he was for this job but of course hadn’t suggested
to the appointments board that he might be looking for a job in the Antarctic, it hadn’t
occurred to him. But he was eminently suitable, and at quite short notice – I suppose
quite a few months – in fact I can’t see how it was less than year, but the very first
equipment we built I built with him, so that was before Jeremy Bailey, who we’ve
already mentioned. I got those in the wrong order. With Michael Walford the first
receiver we built, which he used, was a valve receiver, vacuum tube valves, lined up
on a brass chassis in the traditional style that I’d learnt at Jodrell Bank, of course.
And I, though I’d heard of transistors, said, well, the heat that the valves generate
might be a lifesaver. And I especially paid attention at that stage to finding a suitable
cabinet into which to house the whole apparatus. By the way, the transmitter
remained valve operated I think throughout my whole – the rest of my career at the
Polar Institute. So that would be until about 1973 or ‘4, since the valves were
eminently suitable for pulsing hard and then leaving them some time to recover, it was
just a heating problem, the case with valves, but they had so much greater heat
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capacity within themselves than transistors that you could pulse them hard and then –
without blowing them up instantly.
[0:04:18]
Well, Michael Walford’s apparatus, transmitter and receiver, were in a sealed – sealed
I mean with a rubber seal and a huge door with a huge handle, which was used by
some company who made industrial recording apparatus. And I was very keen that
the whole equipment was protected in a very strong metal box. And the method of
recording was on something called Teledeltos paper, which I think was used – I think
was used for seismic recording and other – and probably industrial recoding as well,
and that came with this steel cabinet used by a company in I think Letchworth at the
time for whatever industrial recording apparatus they were doing. But it was for the
sake of the steel box that I built it into that. So the Teledeltos recorder was not very
satisfactory so that when – Michael Walford was taken by the – I don’t know whether
they’d changed their name to the British Antarctic Survey by then but anyway that set
up. He was tacked onto their party going to Halley Bay that year, which would have
been 19 …

I had a sense it was 1963.
’63, that would be right, yes. He was taken there. And he was able to – I don’t recall
what sort of antennas we were using then … I’m afraid I don’t recall. And I don’t
know where that might be written up.

At one point I think that the antennas might have been fishing rods, does that ring a
bell?
Yes, certainly they were but I think that was – that was one of the types we tried in
Greenland shortly after Michael – while Michael Walton was away in the Antarctic
when we branched out a bit more. He may have had fishing rods as well. No, I think
he had something, just remember now, that was dragged on the snow surface, an
arrangement of wires and insulators and coils, behind a tractor.
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[0:07:10]
So he largely – the record which he obtained was not terribly continuous with this
Teledeltos recorder but it did – when he came back one year later we couldn’t make
any sense of looking at these records, seeing what to do with them, and I said, well,
we must plot them out by hand - read them off, you know, the ruler or the paper, plot
them out clearly at different scales to see what sort of a pattern’s in them. And I
remember we had to lay these out on the floor, on the floor of the museum in the Polar
Institute as then was, a nice polished wooden floor, and it then became clear, when the
– we got clear records plotted out, lots and lots of sheets of graph paper glued
together, that we for the first time saw this pattern of overlapping hyperbolae. Now a
hyperbola is the shape of curve you get if – a more familiar example would be, well,
let’s say a train passing by at a certain distance, and the range of the train from you
decreases as the train approaches but it misses you by a certain distance and then the
range increases again. The shape of that curve, range versus time that the train is
travelling at a constant speed, is a hyperbola. And what this meant in the case of the
radio echoes was that, as the vehicle moved, if there was a point or a line reflector in
the ice below, its range – you see, the radiation from the antenna spread over a wide
range of angles, we couldn’t help that, so you observed the range for some time before
you were vertically over the reflecting object, and then it was just a point. Then the
range decreased and then, when you were vertically over, it reached a minimum and
then increased again as you went on your way if you were travelling at a fairly
uniform speed. And the whole of Michael Walford’s records were a series of
overlapping hyperbolae, meaning individual point – apparently point reflectors spread
about on the surface below. And even at that stage we guessed this is presumably due
to the fact that it’s an undulating or rocky surface. And if you imagine it with light
and the appearance it would be as if you were seeing various reflecting facets, one or
two at a time, from a rough surface. That sort of picture and that interpretation of it
remained throughout the whole of our period of observations, I mean, over many
succeeding years. But it was an enormous advantage when we had the steadily
moving film and a very clear record of all the ranges that might be – generally several
echoes in view at any one time. Some of them form a continuous record, so
presumably from a much smoother undulating surface, gradually increasing and
decreasing range, and always overlaying with lots and lots of hyperbolae from
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individual reflecting points which come into the field of view and go out again as you
move.
[0:10:57]
So that was a very distinct first step with Michael Walford. Then we went to the – we
got the opportunity to go to North West Greenland with the US army, organised by
Bud Waite. And if I didn’t say so before, that was a whole series of techniques – that
is to say, seismic techniques and in some cases coring. And the radio echo – two or
three different radio echo schemes, his [meaning Waite’s] that the US army signal
corps had developed and also I think some preliminary moves – oh no, the University
of Wisconsin team in those parties, that was with Charles Bentley and they were using
seismic techniques they were very familiar with. But the difference in having the
continuous recording was really brought home to us then when we saw one or two
seismic soundings and an absolutely continuous record from the radio echo.
[0:12:10]
On the second expedition in Greenland with the US army, when it was planned to go
very much further inland, in fact to Camp Century in Greenland, we ran out of echoes,
we failed to get echoes as the ice increased in thickness. And it was Gordon Robin
who just said, ‘Keep going, keep watching,’ as the elevation of the surface increases
the ice will be much colder and, according to what we’d learnt, some – that’s so far
from the literature, the absorption would then – of the radio waves would then be less.
And sure enough, as it got deeper we began to detect echoes again because it was
getting colder, higher altitude surface. So that was a big step in our understanding of
it as well.
[0:13:07]
Now I’d like to go back to Terence Armstrong at the Polar Institute, who, like Ann
Savours, was in no way directly connected with my career there, but he was a very
great friend. His subject was the Soviet Arctic, because he had read modern
languages at Cambridge, and he and, it must be supposed, his wife Iris, directly and
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just possibly deliberately were responsible for perhaps certainly the greatest event
determining the whole of the rest of my life, that is from the age of thirty. They
introduced me to Margaret Elbo. She was a house guest and I was invited to dinner at
their house. Fifty years later, now, I have the clearest image of that scene and of my
feelings. So I’d just like to introduce Margaret Elbo for a short while. She read
Cambridge geography under Frank Debenham, who was the Professor of Geography,
the first ever Professor of Geography in Cambridge. The post – the chair had been
created in the middle ‘30s, maybe late ‘30s, I’m not sure, and he was head of
department of course. And it was he who – he was a member of Scott’s Terra Nova
expedition, as was Raymond Priestley, subsequently Registrary of the University of
Cambridge. And they hatched the idea – when it became clear that a lot of public
money had been subscribed in memory of Scott, it was Debenham and Priestley who
had the idea that a proper thing to do with this was to found an institute for polar
studies. So at the stage I’m talking about, 1959, Frank Debenham was also – no, he
wasn’t – he wasn’t director of the Polar Institute then. I think it had then passed to
Colin Bertram. I may have the directors in the wrong order, I’m sorry. Anyway,
Margaret, whom I’m supposed to be talking about, graduated in geography shortly
before the end of the war and went to OSS, which was the forerunner of the US CIA.
OSS stood for Office of Strategic Services and they had an arm in the embassy in
London and Margaret’s job was assembling and cataloguing captured maps and
fragments of maps in not actually the main embassy building but in a house just round
the corner, some sort of house. After the end of the war, Deb, Professor Debenham,
invited her back to Cambridge to take the post of librarian in the Department of
Geography. So that’s where she was then, some time after the war.
[0:17:21]
John Elbo, her future husband, was a graduate student at Trinity Hall, studying
Eskimo languages, and employed part time at the Polar Institute. In fact I think he’d
been part time employed there on what was called Scandinavian studies or something,
title, even before he took his first degree at Trinity Hall. So anyway, he was at the
Polar Institute, Margaret was – it was a sub department of geography and Margaret
was the librarian in the geography department so that’s how they met. He, John Elbo,
had already had treatment for a brain tumour, it recurred and he died in 1954 at the
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age of thirty-one, leaving Margaret with a two year old daughter, Clare. Clare, the
daughter, was eight when we first met, and as I said, we met at the Armstrong’s
house. She was ten when the first of our two boys were born. So this is what I will
call the family foreground, I won’t have it called the background, to the rest of my
scientific career. I marvel now to think of the times, which I counted up recently to
have been seven during the 1960 and 1975, when I was away for several months at a
time on fieldwork and Margaret kept the whole act together, yet I don’t think of it as a
debt. I think the bonds were too strong for that to be appropriate. So, er … I think
perhaps now’s the point where we go back to the radio echo soundings.
[0:19:55]

Okay. But would it be okay just to ask about what Margaret told you of her
experiences of studying geography in the department, whether she did, and also of her
work at the Office of Strategic Services, as a view on geography of that period?
… I don’t know anything about the geography tripos then. And in subsequent years,
by the time she talked of the OSS to me, of course it was all rather a sort of
remarkable joke that she should have worked in such a place at such a time and doing
such a job. I don’t think it was demanding. And incidentally resulted in several new
friends, one American friend, who, after they left that job, she went back to America
saying she’d like her next posting – she said to whichever arm of the US government
it was that employed her, she’d like a posting to Hawaii, but instead she was sent
straight back to London [laughs], where she still had – this must have been at the time
Margaret was still there. She still had her own flat in London but because it was
overseas work for her she was paid twice as much as Margaret was paid to live in her
own flat in London. That was more the sort of story I heard about that time than
about the work. She, her friend, Sue, subsequently married Roland Oliver, a
distinguished African historian, and we still know them, or did until very recently.
[0:22:09]
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Could you then talk next about the first airborne testing of the radio echo sounding
equipment, which I think was in 1965 and happened through links with the Canadian
Defence Research Board?
Yes. Gordon Robin was the one who had the vision and the drive. I just enjoyed
doing the work but I don’t think I had any particular vision. And he was the head – of
course he was very keen to get the glaciological results. I mean, I just had the
satisfaction – if I succeeded in getting some results I wouldn’t have known what to do
with them having got them. And I think that was an absolute key to why we got
ahead where several other people who were in a position to get ahead didn’t, because
they didn’t happen to have just the right mix of people and interests together at the
right moment. Very chancy but lucky for us. Well, Gordon was keen to get – to see
if we could work from the air instead of dragging things along the surface of the ice
on the ground, not only is it quicker, not only do you get a more continuous record but
of course you could go in places where it wouldn’t be safe to go with a surface
vehicle. So I don’t know – remember exactly in what order he was casting around for
who it was might provide logistics for that, because of course we didn’t have aircraft.
And one of the lines he pursued, and we got quite some way with it, was the idea of
taking advantage of the fact that then Eddie Shackleton, the son of Ernest Shackleton,
Eddie Shackleton, Lord Shackleton, I don’t remember if he was by then, I think he
was, one of the first Labour peers, was minister of defence for air. And they had
some regular business which took them flying from the UK to Canada to and fro.
What their business was I don’t know. But Gordon suggested – and that’s – Eddie
Shackleton had himself, following in his father’s footsteps slightly, mounted an
expedition to north west territories of Canada before he became anything like a
government minister. And so he had some interest and he had the power by then. So
Gordon suggested to him that they might divert these flights to and fro from the UK to
Canada, each time to take a slightly more northerly route, so we got a – we got a
profile across – a track across Greenland at several successively different latitudes as
they would fly these. And I remember this was discussed in the Ministry of Defence
on Whitehall and John Heap, whom I hadn’t previously mentioned I think, and
Gordon Robin and I and Eddie Shackleton – John Heap was there because he was by
that time in the foreign office at what they call the polar desk. And the exact time that
this could be fixed if we knew our history, because I remember Dennis Healey putting
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his head round the door and saying ‘Smithy’s done it’, meaning Ian Smith of Southern
Rhodesia, as it then was, has declared unilateral independence [laughs]. So whenever
that was was when we were meeting to discuss flights across Greenland. So that must
have been in the 1960s, might have been 1963 by then. It came to nothing, which I’m
still a bit surprised about, but very fortunately I think Geoffrey Hattersley Smith must
have been visiting us. He was employed by the Defence Research Board of Canada
and had been so employed for a good many years before that. His history being he’d
been on one Falkland Islands Dependency Survey a year or maybe two years before
he went to Canada. And I think he presumably went to Canada to find a job in polar
related work, having got the interest from FIDS, as it then was. And in parallel there
was also – or also operating there was the, what was it called, Arctic shelf – Arctic
shelf survey perhaps, or something. Canada was wanting to establish a presence in
the North West Territories. I remember just a few days ago seeing in a journal of
1954 that it was a matter for a newspaper report that five Canadians had travelled to
Ellesmere Island in the North West Territories, thinking they’d seen I think signs of
pitchblende in air photographs and there were some sort of geological survey
company who wanted to go and have a look. But the fact that five Canadians went to
Ellesmere Island was a matter for a newspaper report. There wasn’t much presence
there in other words [laughs]. So by the time I’m talking about they were – they’d
certainly started the Arctic shelf research project, that doesn’t sound like quite the
right initials but it was something like that. And the Defence Research Board were
being encouraged to find something to do in the North West Territories, I think, too.
So Geoffrey Hattersley Smith said, well, they couldn’t provide these heavy aircraft
but they had light aircraft, which they hired from operators in the Arctic territories,
and they would provide the flying time and we would provide the apparatus, which
was ideal.
[0:29:24]
The operator … sorry, I don’t remember the name of the aircraft company but we got
quite friendly with their pilot and with their – one of their engineers, who just said,
you know, where do you want antennas fixing on this aircraft, we’ll fix anything
anywhere. They didn’t worry about airworthiness or efficiency or anything. And in
fact they were a great help in designing the wire antennas we used, erm, there’s
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pictures of them in that Cambridge research paper I’ll find for you. Perhaps you’ve
seen it.

Yes, in Radio Glaciology. I’ve got it. [looking through papers]
Oh yes. You can see bits of the antennas there. They were slung under each wing,
kind of double folded dipoles, pegged out to the wing tip. No, it’s not that article
actually. No, there’s much better pictures in another article I’ll find for you.

Thank you.
And they provided the wire, they – highly competent people provided the wire from
the antenna itself into the cabin. So this was a Canadian de Havilland Otter aircraft,
single engined. Since that time –perhaps since seeing it with us, the British Antarctic
Survey adopted Otter aircraft and very soon adopted twin engine versions. They had
a very low stalling speed, something like forty miles an hour I think it was, which was
the attraction, and they could wear skis permanently. So they were very much the sort
of aircraft you could just drill holes in and bolt things on. I ought to find the obituary
of that engineer who did that work for us, fixed the antennas on. So I made some
visits to Canada to see to this work being done.
[0:31:49]
And then I think we first went – or maybe the only time we did flying operations,
radio echo flying operations, was that 1966 by then? I think that’s right. Yes, that’s
right, 1965 I went and we did trial flights and fitting things on but we didn’t go to the
Arctic. 1966, Geoffrey’s plan was the best place to go was Ellesmere Island, which is
the northernmost and quite big island, reaching to Cape Columbia, which I think is
still the northernmost land in the globe. The Danes have tried to contest this [laughs].
The Danes have tried to contest the territory. At that time there was – Eigil Knuth
was still working in that – the anthropologist was still working in that area saying, you
know, this is Danish territory, I can go where I like. There was nobody to stop him.
And we also took another research student, Julian Paren, who was working just purely
on the dielectric properties of ice for me, another research student of mine. But he
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was left in – in Axel Heiberg Island, but I can’t remember why he was left separately
in a hut there, with Fritz, Fritz Müller. Perhaps he was part of the – no, Fritz Müller
was a university staff member in Canada at that time, I think, though he was a Swiss
himself. Why we left Julian on Axel Heiberg Island I can’t remember. I know we
thought it was something of a joke, that we should remember to come back for him
[laughs]. So Gordon Robin and I and Geoffrey Hattersley Smith and the pilot were
the only ones in the particular place on the fjord, was where there were some huts. I
think they’re called Jamesways, they’re steel cylindrical framework, pipes with
canvas over them, but semi permanent huts and they had a station there then, the
Canadian Defence Research Board. There was nobody else there. So we all four flew
in all the flights and the thing that absolutely sticks in the imagination about taking the
records was – one of the difficulties is to – for the receiver to have sufficient dynamic
range, the range between the smallest thing it can detect and the largest thing, - I mean
return signal - that will either damage it or at least go off the scale that can be
recorded, is never as great as you would like, because you have such enormous
variations in the echo strength to deal with. And in those days you didn’t have very
good tricks for dealing with it, or I didn’t know of good tricks for dealing with it. I
did later. So I used to sit with what you might think of as a volume control but
actually a step attenuator, trying to keep the echo within the range which is reliably
recorded on the film. But the stepped attenuator was accurately calibrated so you did
know what strength you were getting at the time. But watching it as we flew down the
Gilman Glacier, which flows off the – out of the icecap in Northern Ellesmere Island
– Tanquary fiord was the name of the place where the buildings were. We flew down
the Gilman Glacier, I had a steady echo down the centre of the glacier towards the
snout, I had a steady echo and I saw the depth decreasing, just exactly as you would
expect, as we flew down the glacier to the snout [in Otto fiord]. And I saw it peter out
on the snout and then we just got the rocky ground below. And I think I can honestly
say that was the first time I really believed in my heart that what we were recording
was the depth of the ice, wasn’t some complicated fault of the apparatus [laughs],
producing this sort of result.
[0:37:07]
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And for some – and so we got, I don’t remember how many flights, at least a dozen
I’m sure, it may have been more now. And I was for some reason marooned at Alert
[correction: Eureka]. Gordon Robin must have got back earlier than I left and I
therefore found myself marooned at Alert [Eureka] Weather Station on – perhaps it’s
called Cornwallis Island, or one of the medium sized islands, with a splendid
collection of weathermen who were there. I was the only one left from our party, I
don’t remember how that happened. But at this weather station they had a darkroom
and so I developed the films. I was very thrilled with the results, you know, we got
echoes everywhere, you could see everything clearly. And this was the first ever from
the air, it was really very – so I started to write there and then at Alert [Eureka]
Weather Station, and I actually – and I made the prints necessary for a publication in
their darkroom there. And I wrote the whole of the paper I proposed on, you know –
Glacier Depth Sounding from the Air was the title. And of course it just had to be a –
I suppose it was something less than a week I was there but it was quite a few days.
And I got home and got this typed out, of course with Gordon Robin’s editorial
comments throughout and tidying up and clarification and filling in references
properly and everything like that, but that can’t have taken more than a day. And I
remember that it was no more than – it was less than two weeks between the time I
dropped this paper addressed to Nature, the editor of Nature, who was John Maddox
at the time, into a letterbox in Cambridge. I well remember dropping it into the
letterbox, and it appeared in Nature with a notice on the front cover within two weeks
of that. I think he subsequently told me he didn’t send it to any referees, he just put it
straight into print. So that’s probably the most exciting publication I can lay claim to
and, you know, this was a real announcement. [laughs] Plenty of other more
distinguished people have had many such moments but I think that was my moment.
[0:40:17]
And I suppose it opened doors too. How it was that he began to take the US National
Science Foundation seriously, or that they began to take us seriously, I’m not sure.
The personal contact was with Larry Gould, who was presumably chairman of some
NSF committee. Erm … can we have a pause?
[0:41:00]
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I’m just going to ask some questions about this early testing and use of the radio echo
sounding. And the first thing that I wanted to ask is whether you got from Geoffrey
Hattersley Smith any sense of why the Canadian Defence Research Board were
persuaded to supply the Otter and to become involved in this? Did he himself say
something about this?
I don’t remember he said anything about it but my impression overall was that the
Canadians were anxious to be active in the Arctic and that was something the Defence
Research Board could finance. It wouldn’t be very big finance, would it, by that kind
of expenditure, just hiring a light plane. And of course Geoffrey was employed by
them so, I mean, lending us the personnel and quite a lot of expertise back in Ottawa
in the first place, you know, pouring over their air photographs and things. There was
one famous photograph – there’s one special point on the icecap of Ellesmere Island
they wanted us to look at because there was a meteor crater in the ice. So we were to
go back and look at this site, fly as low as we like or land and have a look at it, ‘cause
there’d been several – several novels and science fiction stories about meteors in the
Arctic, hadn’t there, carrying rare minerals [laughs]. We found nothing, we found
nothing. And we went back to the film from which they’d produced this print and
found it was a drying mark on the film [laughs]. You know, you could see it [laughs].
But as to why they were willing to finance it, I think it wasn’t big finance and it was
presence in the Arctic, which they were quite touchy about then.

And a related question is why you think that the US army were involved in the earlier
Greenland testing? And in particular the US army signal corps, what and why were
they developing what they were developing there in terms of –
Well, the signal corps in this context – in fact it might have been in their title. The
signal corps is what they called it colloquially but I think it was an electronics
research development lab, something like that. So it didn’t just mean signal
communications, it meant electronics in general, I think. And, well, I thought I’d
mentioned that before, it was that they got suspicious about aircraft flying into – I
mean, their radio altimeters giving wrong readings. And Bud Waite in particular was
pressing for tests to be done of their altimeters and did demonstrate – before we got
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going he did measure ice depths on the ice shelf at Little America, that’s on the Ross
ice shelf, the other side from – the other corner from McMurdo Sound. So the army
themselves were interested in that but he must have persuaded them a bit further that
they ought to see comparative trials. I mean, this was – he had – he’d got a personal
interest as a result of this and he must have persuaded them that they ought to have
comparative trials. The signal corps produced some radio echo apparatus of their own
but it didn’t have any recording, still less continuous recording. You know, they just
had a look at what they could see with different antenna arrangements on very
different frequencies from ours. And I don’t think anything came of that. But the
idea was to have some comparison. And the seismic recording was – and that was
particularly the brief of the University of Wisconsin, Charles Bentley. But Charles as
a result became much more interested in pursuing radio echo sounding from that time
onwards. And he bought our apparatus – I had mentioned also early on Terry
Randall. He was somebody that had been with Fuchs and Bingham with FIDS, must
have been in the late ‘40s or middle ‘40s, immediately after the war. And Terry
Randall, after he’d come back from that, had set up his own small electronics
company, which Fuchs told me about when I was looking around how to – because
we didn’t have anything in the way of electronics laboratory facilities initially, we did
built up very good facilities later. And he said, well, talk to this man with the small
electronics company on Elstree Airport, in a little hanger there, and Terry became
very keenly interested in the project as a whole. And he came to Greenland with us in
1963 with Jeremy Bailey. He didn’t come the second year when we did the longer
traverse, and by which time Jeremy had gone to the Antarctic. So Terry Randall
stayed with us for all my time, building apparatus and helping us build apparatus and
could just – just knew how to, you know, call in people to do jobs for us and paid for
it, he paid for it. And he paid for, later on, much later on, trips to Norway and the
Alps when we were trying to sound temperate glaciers. That’s another problem, turns
out to be quite a different and a much more difficult problem.
[0:47:25]

And, given that glaciologists have tended to write about what they do in terms of
enjoying the sort of close contact with snow and ice, I wondered what you could say
about the view of traditional glaciologists of this new technique of radio echo
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 153
C1379/51Track 6

sounding. How did – how was it received within glaciology, the idea that you could
measure ice depth remotely in this way from aircraft?
If you’re asking was there any hostility from that sort of attitude, none that I noticed
[laughs], perhaps not very noticing, but plenty of enthusiasm, oh yes. Erm … one of
the, you could call traditionalists, who was in the – one of the Greenland trips, it must
have been the 1963 one, the first one, when we only went a short distance inland and
we left Jeremy Bailey behind doing these measurements, which – you know, spaced
antenna measurements. But one of the traditionalists in the party then, invited by Bud
Waite, was Hans Röthlisberger, a Swiss hydrologist, and he it was who much later got
Terry Randall and I to try to do work on Swiss glaciers, it was more difficult [laughs].
So I mean, that illustrates that Hans Röthlisberger was interested to pursue this more.
And, erm the Norwegian hydroelectric board also got interested. But that all came
somewhat later, the temperate glaciers. And we didn’t realise then that we happened
– by going to Ellesmere Island – we must have accidentally gone to the easiest place
to get the most dramatic results we could have happened to go, because it was plenty
deep enough to be impressive, you know, a kilometre or so, big enough and cold
enough to get – we got continuous records there. We must have been by chance in the
easiest place in the world to try out radio echo sounding.

What else about the geography of that particular place meant that it was suited to
getting this impressive record?
Well, it happened to have a big enough ice sheet of its own, cold enough, accessible to
light aircraft. I don’t remember that light aircraft were used in Northern Greenland at
all. So are you saying in what way was it special? Well, the next thing would be the
Greenland ice sheet, which is a lot more logistic problem, distance is much greater.
And it seems to be warmer round the edges. I don’t know if that’s true but it seemed
to be then.
[0:51:04]

Did you visit Camp Century on the second one?
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Oh yes, the second trip was 1964, wasn’t it? So we drove all the way with a massive
train of these caterpillar tracks with specially widened tracks, eight feet wide they –
two four foot tracks, one on either side, so that, you know, you had the lowest
possible ground pressure, as they say, but they were massively heavy vehicles. And
towing huge box like caravans on sledges with – you know, this was American, there
had to be a canteen wagon, there had to be several dormitory wagons. I don’t mean to
mock. Everybody had jobs to do but they just allow it to be a very big operation. But
it was extremely convenient for us. Jack Rinker was the man from the – he must have
been with CRREL then, US army coal regions research and engineering laboratory, in
Hanover, New Hampshire. And he was a great supporter too, though his traditional
expertise had been in air photo interpretation.

And could you describe Camp Century as you remember it, given that it’s a place that
not many people will have seen?
That’s right. There the huts were ...they dug, they dug huge channels in the – with
snow millers in the ice sheet, wide enough to build relatively conventional wooden
huts but well insulated, but freestanding within this. And then, having put the hut in
or – I don’t know what stage that they put the hut in, but they then put a roof over it,
you see, by – I don’t know what sort of framework was put there first but they’re what
they call ‘Peter snow’, meaning snow blown from a Peter snow miller, is known to –
it comes just down in a cloud of very fine particles but it’s used as a snow plough in
Canada and in – it’s actually a Swiss invention. Peter snow somehow locks together
into a very rigid solid, lightweight rigid solid, very quickly and much more so than
ordinary snow that compacts gradually on the surface. So it was what was used to
cover these excavations in the first place. But then the snow was blown over so then
the wooden hut sat in a tunnel. And there were many such huts in a network of
tunnels built in that manner. And, erm, they didn’t have to be particularly strong, they
didn’t have to be particularly resistant to the elements. There were two or three ramps
in the nature of a badger set, I suppose. You’d have more than one entry and exit so
you can get out in case of fire or something. So they were meant to be freestanding
and sufficiently well insulated so that within the hut you could be reasonably
comfortable and warm but you’d keep it cold in the tunnels so that the tunnel sustains
itself. That didn’t work as – it might have been Borge Fristrup who was the Danish
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geographer, he was there at the time we were there, and I remember him – when they
were having a lot of trouble with the tunnels – you know, the material creeping –
gradually coming in they were having to pare the sides of the tunnel away all the time
so they didn’t encroach on the hut. And I remember him saying [adopts accent], ‘You
cannot teach the American to close the door’ [laughs]. And they made the huts too
warm, of course, for their calculations of – so it was a continual battle to keep them
open. And, well, it was very comfortable. He was there with a couple of research
students. What they were there for I don’t know, but anyway he was interested in it,
in Greenland. That may have been the case of the Danish government wanting to
have a presence in Greenland and wanting to be seen to have given permission for the
Americans to build a station there. Though another of his sayings I remember was
[adopts accent], ‘It will be much cheaper for the Danish government to take the whole
population and keep them in the best hotels in Copenhagen, [laughs] than sustain
them in Greenland’. The hotels in Copenhagen are famously expensive [laughs].
And he it was, Fristrup, who saw our radio echo work there on the ground and went
back and said he must find someone in Denmark who would take this up. And he
contacted Preben Gudmandsen, who was professor at the Technical University in
Denmark, in Lyngby, just north of Copenhagen. And that was a very fruitful
cooperation that came up as a result of that. In fact it takes us back to some point we
left off about the US National Science Foundation. At a very early stage Preben
Gudmandsen, he became fanatically interested in the whole project and gave me lots
of important technical ideas and produced, I mean, lots of their own, which improved
the apparatus enormously, such that we decided to built apparatus jointly, I mean, that
could be used together. And he wanted to work in Greenland. But all started by
Borge Fristrup in the first place, that it was brought to Gudmandsen’s attention.
[0:58:18]
And so Preben Gudmandsen suggested that, since we were getting the National
Science Foundation to equip one or more of their Hercules aircraft to take our
apparatus for use in the summer in the southern hemisphere, wouldn’t it be a good
idea if they were – they lent that to the Danes for use in Greenland in the northern
summer. And this idea was so reasonable and logical you would think it wouldn’t
have a chance [laughs]. But it did, the National Science Foundation bought it. And
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 156
C1379/51Track 6

this happened for a period of several years. The same aircraft was used in
Greenland[correction: Antarctica] in the months of, you know, December to March,
this period, and then they were used by the Technical University of Denmark in
Greenland – out of the American bases, you see, there were already American bases
there so they worked out of Thule and did a great deal of work on the Greenland ice
sheet and – which was at that stage becoming, just becoming of interest for climate
change investigations, you see. And at the same time the added interest, from the
point of view of climate change, was at least you could look at the past climate record
in ice cores and the broader features of what you would find in the way of variations
in the precipitation from time to time, were visible in radio echo records anyway. The
main function being they told you where was a good place to drill if you were going
to drill. They told you – if you were getting – when you think of the size of a drill
hole, perhaps like, you know, this, ten, twenty centimetres, and you’re sampling a
continent of thousands and thousands of square kilometres you want to know if
you’ve got a representative sample. And that’s something you could at least see from
the radio echo records, you’re getting much more detailed information, like radio
isotopes and telling the temperature precipitation. But you had a record of past
climates of a sort over, well, roughly ten thousand years. So the Danish government
were interested from the point of view of what was the cost of Greenland to them or
what were the possible benefits of Greenland to them, but more particularly, and at
that stage very academically, past climates and what does this tell you about what may
happen to future climates and what can you record to see what is happening. That
was only just beginning, that interest, then.
[1:01:35]

Is it possible to say what were the technical improvements that came through this
collaboration with the University of Denmark, improvements to the original …?
Well, it ought to be possible. The one I was thinking of when I said that was the idea
of a logarithmic receiver. The receiver, instead of responding proportionately to the
size of the signal, responds to the logarithm, the size of the signal. That means to say
that low levels are not suppressed but increasing levels are seen at effectively reduced
and reduced sensitivities, so you get a scale, an accurately defined scale, that’s the
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difference. I had used tricks before that, very crudely designed to suppress the
sensitivities of any stronger signals, but he knew how to design a receiver which
responded accurately to a logarithmic law. So that for example doubling the echo
power – let’s say more realistically multiplying by ten is one step on the record scale.
Then the next step on the record scale is multiplying by 100 and then 1,000, and you
want to be able to deal with at least, well, ten to the seventh.

Is this the trick that allowed you to increase the range without …?
The dynamic range?

Yes.
Yes, yes, exactly.

Without having to use the …?
Yes, yes, exactly, yeah.

And is there any reason why these improvements were likely to come out of the
Technical University of Denmark rather than anywhere else? Is there a reason why
they were likely to be able to suggest these improvements?
Well logarithmic receivers were known for other purposes but not known to me.
They were much more technical experts in that field [laughs].
[1:03:36]

I’ve got a whole list of other places that, according to the literature, developed radio
echo sounders in the few years after your prototype. And I wanted to know to what
extent you collaborated with these other places.
Which have you found out about, the Russians?
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Well, would it be sensible to say them in turn and you to indicate the significance?
Yes, yes.

Well, the first one I’ve got is the British Antarctic Survey.
Oh well, the – I don’t make any particular distinction there. They didn’t start
developing apparatus of their own till quite a bit later than the period we’re talking
about. And they’ve developed very sophisticated apparatus subsequently, erm,
coherent receivers, the possibility of which I always knew about but sort of balked at
the idea of having to design and build one. A coherent receiver in this context means
that – of course it only takes a few microseconds to – for one particular echo to return
and what you want to be able to do is add together a lot of records. I’m speaking over
a period of seconds now, not more than that, where if you’re moving you’ve not
moved significantly in that time. So you’ve got a few thousand echoes received in
that time, how do you add them together so as to increase – to find the signal you
want amongst all the background noise. And I was using a rather crude way of doing
that. In fact the photographic film did that to a large extent, that, you know, the
display consists of – the spot recording on the cathode ray tube is moving across the
face of the tube at some such speed that echoes up to a certain range, a few
kilometres, will appear on that trace. And then it starts again and does it again. So
you’ve started by the transmitter pulse and then the delay, some different delay, and
they all overlap on a photographic film and the photographic film integrates them.
But it’s much more efficient, much more effective, to do the integration before you
ever come to that stage in the receiver, to do it right at the beginning of the receiver,
but it’s more difficult technically. But the principle was well known and known to me
but I never got to it myself. Who might have been first with that I don’t remember but
certainly … British Antarctic Survey, I suppose from the early or mid ‘70s onwards,
they started developing their own apparatus. And very specialised apparatus
exploiting that kind of principle was what John Nye and Michael Walford were doing
by – well, starting about then, ‘cause Michael Walford had been overseas in some
other job in the meantime. But they weren’t doing it within terms of broad
glaciological surveys. John Nye became interested in very specific detailed work and
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the business of synthesising not only over time like that but over an area I’d
mentioned earlier.

Did you work with those at BAS who in the early ‘70s were starting to develop their
own?
I think during my time all the personnel that did radio echo sounding were based in
the Polar Institute, though some of them may have been – thinking about it, some of
them may well have been BAS employees just put there to get on with this. I’m not
sure.

But it’s perhaps why you said that you didn’t make much of a distinction between …
No, I didn’t make any distinction in my mind, no. No, I think actually it was BAS
people working in the Polar Institute for a time and then they took it on themselves
and did very well.

And other places –
Light aircraft, I think, in all cases.

Otters and things.
Yes, yes.
[1:08:50]

Another place was the Arctic and Antarctic Scientific Research Institute of Leningrad.
I thought we were coming to Leningrad when you started on a long title [laughs].
But also the Institute – Institut Geograficheski [just guessing] USSR as well, those two
places, but I think especially the …
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I don’t remember them.

Okay. So this is the Arctic and Antarctic Scientific Research Institute of Leningrad.
Well, who was it – we had a meeting in Copenhagen. Bogorodsky and – who was the
American there? We had a joint meeting which Gudmandsen got together. Erm,
well, certainly the Russians were under the impression that they’d started all this.
And certainly their approach was, you know, get the biggest possible transmitter – just
like their approach to satellite, get the biggest possible one and drive it as hard as you
can and see what you get. But they used – they actually used some US air force
equipment, which in the Russian literature you will be – you will find described as
‘Giuss’, well, as the maker or manufacturer or type and brand or something. That’s
actually a transliteration from the Roman alphabet. We call the firm Hughes, H-U-GH-E-S, you see, which became Giuss, the H and the G get transformed like the B and
the V do when you go into the Russian. And they don’t say it’s American, they just
say it’s Giuss model so and so. Well, you’ll find their version, with which I don’t
agree, in a book which Bogorodsky, Bentley at Wisconsin and Gudmandsen, they
were joint authors of a book called Radio Glaciology, or in Russian [inaud] you know,
[inaud]. It’s clear that Bogorodsky wrote the book, from the style of English, it was
written first in Russian and translated, that Bentley was in because – I don’t know
how they got together but Gudmandsen was obviously involved so as to write – he
certainly wrote the chapter on, you know, electromagnetic principles. Bentley wrote
chapters on glaciological results. And there’s a very long chapter on – with
photographs of – have you seen this book?

No.
Oh, it’s very long – well, you must see it. There’s a very long chapter with
photographs of Russian equipment, it literally just shows photographs of equipment.
They’re all different radar equipments they had for other purposes, at least that’s my
view. But I have a grudge here with Gudmandsen. He and I worked very closely, I in
Copenhagen quite a lot of the time, he had a sabbatical year in Cambridge at the Polar
Institute. We collaborated very closely on everything. And Phil whoever he was
from the National Science Foundation had initially been dispatched to meet us,
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whether it was in Cambridge or Copenhagen I don’t remember. But what I do
remember was we saw the report he afterwards made to the National Science
Foundation. And his object had been, we then learnt from this report, to find out if
we, I at the Polar Institute and Gudmandsen in Denmark, really were collaborating,
really were, you know, keen to work jointly on – you know, was there subterfuge
here. And it was quite amusing to read his report, which said he had found how
familiar we were, that our wives knew one another, that our children played together.
He actually wrote this in a National Science Foundation report of his trip because this
is the thing that made it clear we were, you know, good friends and collaborating
throughout. I say that first because we were good friends and we have seen them in
the years since quite a lot. Well, last is now ten years ago but that’s nobody’s fault.
But it was just after I’d left the Polar Institute, Gudmandsen never told me they were
writing this book. Well I’m hurt by that, after we worked so closely, he never told
me. So that was one thing that I have a grudge about. I have to get over grudges
[laughs]. The other thing was basically what you asked me, what I regard as a grossly
distorted version of the history of the development. You know, it’s written by the
Russians and, you know, they were writing scientific papers in all fields then saying
the Russians did it first, finding some reference to it. So that was a second grudge.
And the third, which is unforgiveable, was that the chapter, written by Gudmandsen,
on the electromagnetic principles was so slapdash as to be unforgiveable. You know,
erm, intellectually, technically, just taken no trouble to express things clearly, got
them wrong and the electromagnetic theory. Er, I never put these three grudges to
him personally, thought it wasn’t worth it. And I mean, as families we remained
corresponding friends and we had a holiday together, was just ten years ago now, in
Bornholm, an island in the Baltic. So that was definitely odd and still rankles with
me. But I think this arose out of your question about what work had been done by
other institutes.

Yes, and whether you – and presumably then you didn’t collaborate directly –
The Russians had done some but it was on so much different approach and line and I
don’t think they got any especially interesting results. And I don’t remember the
exact dates.
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[1:17:08]
But in a – I think I had ignored this book in my own mind until what you might call
the last turn of the century. Erm, no, it must have been a bit earlier than 2000. The
Institute of Physics approached me about writing a review about what had happened
in radio echo sounding in the previous forty years, since I’d been there, you see. And
I thought this might be an interesting thing to do but that I couldn’t write the
glaciology, I didn’t know about it, but Gordon Robin would do that. And there was
one other technical assistant in the Polar Institute who I thought would bring me up to
date or write the part on equipment development since I’d known anything about it.
And over a period of years nothing much happened except I thought I’d written quite
a bit, which – mine was to be about the principles and as well as I could about the
apparatus, until we all knew that Gordon Robin was suffering from dementia. And
the Institute of Physics would write once a year, you know, we haven’t seen anything
of your manuscript yet, when might it come. For Reports on Progress in Physics,
they wanted it. So eventually persuaded Gordon it wasn’t going to happen, was it,
and wouldn’t it be a good idea if I asked the present director of the Polar Institute,
Julian Dowdeswell, if he would like to do the part Gordon was meant to do. And
fortunately Gordon said, yes, that’s a good idea, and that must have been very hard for
him to concede, ‘cause he was enthusiastic about it. We’ve jumped quite a lot in time
now.

That’s okay, yeah.
But it arose because of your asking about other institutions. So Julian Dowdeswell is
tremendously efficient. So I slogged on with my part, because I decided – I could
easily write, I had quite a lot to get off my chest about the principles, but when it
came to the current technicalities I had a lot of reading up to do. And it came just at a
time when I was … winding up the work I’d been doing for the National Physical
Laboratory. I’d long retired by then and then for some years I’d been working for the
National Physical Laboratory and that was beginning to fizzle. They were running
out of money, in fact. And it was before the time when I was fulltime occupied
looking after my wife. So I had the time. And it was right nearby – I mean, the Polar
Institute is only two or three hundred yards from where we were living in Cambridge
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then, so I could go in for an hour or two whenever it fitted and work through the
literature. And I did work through a lot of literature in that time and did write the
technical section. And Julian Dowdeswell kept saying, oh, I can write that when I’m
– I’m going on, you know, a survey ship, I’ll have time there to write that. And I had
my doubts but he did, he just zipped it off like that. And even at a late stage, when I
discovered errors in my part and was emailing him – by that stage he was on summer
holiday in USA, and he got them to change things like that and just emailed me back,
you know, Institute of Physics have changed it. And everything he said would be
done was always just done, it was marvellous [laughs]. So I’ve got great regard for
him. And you can read the review I wrote there, which admittedly emphasises our
contribution but somewhere it mentioned other people, which is what started this part
of the conversation. And I sent a copy to Preben Gudmandsen saying, this is my
answer to that book [laughs]. He never replied to that question. We’ve corresponded
since but he never replied to that or commented on the review. So there you have it.
Oh yes, go ahead.
[1:22:00]

The next one I have, which I think you’ve mentioned with reference to Bentley, and
that’s the Geophysical and Polar Research Centre, University of Wisconsin.
Oh yes, they became very enthusiastic for it but they were buying our apparatus
manufactured by Terry Randall. Terry Randall allowed him – so his business – he
made his pennies, plenty of them, by selling central heating controllers he made
[laughs]. And like a lot of other things, if you really get into a subject it is quite
interesting, even central heating controllers. But nevertheless he was enthusiastic
about our work. And the equipment which the University of Wisconsin had, and that
the Japanese had, electronic equipment the Japanese bought from us, that must be a …

Radio echo equipment?
Yes, they took to their Antarctic station, all manufactured by Terry Randall.

Is there any –
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He collaborated throughout with the parts of the design that, you know, were very
practical.

Are there – this might be an absurd question, which you can just simply say, but is
there anything similar about the parts of the equipment that he made and central
heating controllers? Is there a …?
I don’t think so, no [laughs].

Fine.
But he had the enthusiasm and he had a factory.
[1:23:25]

US Army Cold Regions Research Laboratory, which you mentioned.
Oh, Jack Rinker was there but I don’t think they were at any stage making radio echo
equipment were they? I don’t know. Jack Rinker was the air photo interpretation
man. And there were lots of glaciologists there. So which of those glaciologists,
other than Charles Bentley at Wisconsin, actually got into the field with radio echo
apparatus? I don’t recall any at that stage. I know who they are now. They’re the
University of Ohio and – what’s the other one? There are two of them, two big in this
field working in Greenland. Another university in the US. With very, very highly
developed apparatus. And of course recording is quite different now. You record
every digit [laughs].

The Canadian Department of Energy?
Department of Energy I don’t know about. I mean, have you found reference to that?

Yes, but I mean, this isn’t necessarily correct, this list.
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Well, not at the time I knew about. I mean, what these people have done since I don’t
know.

And the last one was the Stanford Research Institute.
Stanford, there was somebody there, that’s right, yes. What was the name there?

Don’t know.
No, I can’t remember. I don’t think – I don’t think there were other US – any US
institutes building apparatus, until after I left the Polar Institute. And we asked NSF
why they were supporting us and not Wisconsin and they said we’re already
supporting Wisconsin in a lot of other fields and they are overstretched, was their
answer.
[1:25:43]

And last thing I’ll ask before we have tea and that’s just a rumour that I’ve heard,
that radio echo sounding was contemplated at one stage in relation to the Vietnam
War as a way of – as a method of finding things hidden in undergrowth. I wonder if
you …?
Oh, I didn’t know anything about that rumour. It could well be true. And of course,
there are all sorts of – yes, but it would mean in – it would mean what everybody else
would call radar, which is a well known technique [laughs] when you give it that
name.

I see. But this isn’t something you were approached about or …?
Oh no, no, no. And there are also the Swiss, the Swiss and the Norwegians were
keen, but weren’t developing apparatus of their own. They were keen for
hydrological and hydroelectric projects. They weren’t doing anything on their own at
that time and I wouldn’t know, you see, after that, what they do now.
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[End of Track 6]
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Track 7

Could you talk about the beginnings of the collaboration with the US Navy in the use
of radio echo sounding in Antarctica, which I think begins in the late ‘60s?
Yes, late ‘60s, that’s right. Their envoy, whom we got to know quite well, who
appeared in Cambridge from time to time to see us and I met at NSF in – was it in
Washington? I suppose it was, erm, was Phil Smith. But I think the important
decision maker in the NSF would have been Larry Gould. So they were not service
personnel at all but obviously the NSF made large grants to – for scientific research
and probably other research that I don’t know about – to US universities. And how it
came about that they first made contact with us, I think you learnt from some other
source that Charles Swithinbank went to see people he knew in NSF after his first trip
with BAS, radio echo equipment in the Antarctic. And that at about the same time,
perhaps slightly preceding him, Gordon Robin had been in touch with Larry Gould, I
suppose but I don’t know how he knew him in the first place. Certainly wasn’t a
world I moved in. But there came an offer from the National Science Foundation
when they – I think particularly all this followed from the huge success of the light
aircraft soundings in Ellesmere Island, supported by the Canadian Defence Research
Board. And Gould said there was a possibility that they could provide logistics for
work in the Antarctic. I mean, the whole idea of wanting to do a major survey of the
Antarctic was all Gordon Robin’s dream and was planning for to find means to do
this. And it didn’t seem likely there could be any possible British organisation that
could do this for us. I don’t know what aircraft the British Antarctic Survey may have
had then. I know it was a bit later that they got Otters and they certainly weren’t
talking about transport aircraft, that would be needed to fly the distances he, Gordon,
was interested in doing in the Antarctic, long traverses. So Larry Gould had –
Laurence, I suppose, formally, gave us the idea that they could call upon US Navy
logistic support at McMurdo Sound and out of McMurdo Sound in US Navy aircraft,
about which Gordon of course was very excited and arranged it all. And the first
flights were to be – were in 1967 in a Constellation aircraft, which even then looked
quite quaint, though they had been – what is it they call it, Air Force One, that was a
Constellation that the president used or had used until nearly that time. Well, it’s
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piston engined, that’s the thing that seems quaint nowadays. And I don’t know what
gradient it climbs at but it’s very, very gentle [laughs].
[0:04:36]
And perhaps it was in a Constellation, it certainly seemed to take days and days and
days, that they flew us from – well, some base in the eastern US but I remember
stopping in Singapore. Not – sorry, stopping in … where is it in California? Oh dear,
oh, wherever it was, then setting off across the Pacific. And that seemed to take days
and days grinding across the Pacific, stopping in American Samoa and then to New
Zealand, because the Antarctic flights were out of Christchurch, New Zealand, which
was a very agreeable place to wait till that was possible. And on the first flights in
1967 there was Gordon Robin and Charles Swithinbank, and I was in Christchurch
but I did not go on the flights for some quite different reasons. And Bev Smith was a
research student supported by – as far as I remember, entirely paid by British
Antarctic Survey. I don’t know who Charles was supported by at that stage, I’ve no
recollection of that.
[0:06:09]
And we fitted – in the workshops, the aircraft hangers, in Christchurch, New Zealand,
we had to fit suitable antennas. They were fitted to the tail. The Constellation has –
what’s the technical name for the tail fins, the vertical bits anyway. Vertical
stabiliser, perhaps it is, is it? Erm, they have two or maybe three, I’ll have to look
back at the pictures, vertical tail fins and an unusually large horizontal stabiliser. So it
was decided to fit the wire antennas on small pylons to be fixed to the outer tips of the
horizontal stabiliser, the tail to you and me. They were manufactured there and then
in Christchurch and fitted there and then. And it was taken on a trial flight around
about the Christchurch area, with no more than the expected wires connecting these
pylons on the tip to the fuselage – to a pylon on the fuselage in the centre, underneath
the horizontal stabiliser of course, which was to act as a reflector behind the antennas
at the appropriate distance. That was the reason for the little pylons. And one really
needs to see a picture of these because on the first flight the drag on the wires must
have been such, or something as such, that it bent the pylons on the tips and broke the
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wires, which might well have got entangled round the elevators and been extremely
serious. But they didn’t get entangled round the elevators and it landed safely and it
was decided stronger pylons had to be built, which they were there and then in the
workshops there.
[0:08:29]
Then Bev Smith took the apparatus, the radio echo sounding apparatus that then
existed, in a huge frame, probably steel, I don’t remember, might have been
aluminium I suppose [laughs], I suppose it was aluminium, but with all the different
parts of the apparatus bolted in. There is a photograph which shows that where the
time keeper, which controlled everything in the apparatus and was the only way it
could be linked to the navigational apparatus in the aircraft – oh no, we had some
navigational apparatus of our own, I’ve just remembered, chart recorders, chart
recorders with pens and inks on paper, recording total and static pressures for altitude.
But I don’t think much, if anything – there were certainly no compass bearings
recorded, so not much for dead reckoning, which was up to the navigator of course.
And the only way to link these separate records was by the timing and the time was
provided by a Swiss Patek Philippe clockwork clock, which featured on the front
cabinet of the apparatus, I remember. Presumably it had some electrical output, I
can’t remember, which enabled us to link it to the records as they were taken,
probably just flashed a little light every so often. That I don’t remember. But that
was the only way to correlate the navigational recordings, which the aircraft navigator
had, and our films was through the time and hopefully our clock was the same as their
clock. So that was pretty crude. The apparatus was huge and there’s a picture of Bev
Smith dwarfed by this apparatus inside the Constellation [laughs]. But the
Constellation did have useful features, of course, it could fly very low and it could fly
very slowly. So they could fly up valley glaciers in the Antarctic where – what you
had to be careful about was it had a very large turning circle and so you had to be
careful not to reach a cliff which you could not climb in a valley in which you could
not turn round. Well, they managed to avoid that situation. But that’s kind of the
limitation.
[0:11:13]
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The records of that first year were nevertheless – first Antarctic season were
nevertheless very – they were all film records on the Shackman cameras, which I
think have been mentioned already. I don’t think they can have been developed till
we got them back home. I don’t remember if they managed to develop some there
and then on the base in McMurdo. So – but in any case at the time of taking the
records you’re in the dark until – you don’t know whether you’ve succeeded or not.
You have a monitor oscilloscope of course but its other oscilloscopes that the cameras
are recording, you hope the film’s moving through steadily. Don’t have a very
reassuring record of that until you take it apart and see if it’s run through the length of
the film you expect in the time you expect. So without developing some there and
then you don’t know what you’ve got and what you haven’t got with the record.
Nowadays of course you can have instant records and see them. The extent of the
first year’s survey I don’t remember. The three years of that kind that we did, or
maybe four altogether, seasons, certainly three, the flight lines as a whole that they
form on a map subsequently produced principally, I think, by David Drewry who
came along later as a research student. I’m certainly very familiar with that pattern of
flight lines covering a very large area of what we call the Western Antarctic and
certainly covering all around South Pole and Vostok, where we landed once, force
landed once. And I don’t think the records extended at any density as far as Halley
Bay but we certainly flew to Halley Bay and landed there, or landed as near to there
as we could get the plane down. So I haven’t a clear distinction in my mind of how
much was obtained with that Constellation flight ‘cause later years, two or three years
later, two or three seasons later – I mean, we didn’t go every year, that’s the
distinction I’m making. I think it was 1979, 1971. No, 19…

’69.
Sorry, no, 1967 first of all, ’69, ’71 and maybe ’73, so there were generally – that’s
right, there were two year gaps, I think, in each case while we worked on our records
principally. But I don’t remember which years were the most productive, I think they
were all productive, but it was just a matter of doing more and more hours flying.
And I don’t remember the big instrumental developments in that time. There was a
big instrumental development between the time of the 1967 flight and then we went to
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a much more electronic timing and control of the film movement. The film was
controlled accurately by a clock. And it was linked directly to the aircraft
instruments.
[0:15:08]

On what surfaces were you testing the equipment out of Christchurch?
The only thing I can think of, maybe what you mean, is we did do flights out of
Christchurch, well, first of all to make sure the antenna stayed on, of course, that was
one thing. And from that time on, after 1967 all the flights were in C130 Hercules,
which even then looked – I mean, the Constellation definitely looked antiquated but
even then the Hercules looked a bit old, and they’re still flying in very large numbers
now. Extraordinarily reliable aircraft it’s been, versatile transport aircraft. They’re
turbo powered of course. So the only flights out of Christchurch were just checking
that the equipment and the antennas hung together just by doing short flights round,
but would it have been there or would it have been at McMurdo Sound that we
attempted to assess the directional performance of the antennas by flying – you could
– of course the antenna has a directional pattern in the direction of the – in the plain of
the – the vertical plain of the line of flight and in the vertical plain at right angles to
the line of flight. Well, you know a bit about the directional pattern, how the strength
varies with the angle in the line of flight, because you pass over individual obstacles
and you can see how the range and the signal strength vary on certain fairly shaky
assumptions. But as to – you would very much like to know how much the record is
affected by echoes from either side of the, an angle in the vertical plain transverse to
the line of flight. So we had the idea that the reflector we know most about is the
surface of the sea, it’s horizontal and you can choose times when it’s fairly smooth,
and they can fly at different bank angles over the sea. And I do remember, when they
got to – I think when they got to seventy degrees bank angle they said, ‘How far do
you want us to go?’ And we said ‘How far can you go?’ And they said ‘We can go to
ninety degrees.’ And I said, ‘No thank you, no.’ [Laughs] Whether we went to eighty
I don’t remember. So that’s all that I recall about test flights.
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Do you remember anything of someone being in the hotel room at Christchurch
watching the television to see whether the radio echo equipment affected the local TV
signal?
No, I don’t remember that and I don’t remember how it was that for years – all those
years, I never heard any official complaint about our transmissions, because we had
no license and you used to have to have transmitting licenses then. I had a sort of
technical answer ready if we were challenged but we were never challenged from
official sources at all. I’m sure it could have been easy to find a regulation which we
were breaking.

What was the answer you had ready, if you were challenged on this?
Well, it was based on the spectrum of the signal that’s transmitted, so how much of
that – and the average power we were transmitting. The pulse power may be very
high but it’s spread – it’s so short as not to be detectable on any audio band. And
whether it would be detectable on a television band, yes it might, yes it might. But
the average power was very low. I mean, it might have been a ten kilowatt pulse but
it’s only got a duty ratio of at the best one in 100, so that’s down to 100 watts. And I
think it was a much bigger ratio than that actually, if I thought about it, more like one
in a thousand. And it’s not only low averaged over time but it’s also very low
averaged over the band of frequencies, a much wider band than anybody would have
been using for anything else at that time. That’s not the sort of thing that would wash
with some writer of official regulations but that would have been my technical
answer, that I don’t think they can detect it. Well, I would say that but I wouldn’t be
sure, you might well detect it on a television channel. And the channel that then was
– I think at that time we were using thirty-five megahertz, which was a bit low for
television channels then, but once we began the intensive cooperation with the
University of Denmark we were all on sixty megahertz, which was right in the
television band in those days, not now.

And which of these US Navy collaboration flights were you actually flying on? I
know you didn’t go on the ’67.
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Oh, which was I – oh, certainly the succeeding three, because the last one I had – I
was already just out of time and already shifting my job to the University Department
of Engineering and so I was a bit late. That was in January, I was a bit late in January
getting back for that, I was supposed to start January 1st. So I came back a bit earlier
than the others, I think.
[0:21:27]

Would you be able to pick one of the ones that you went on and describe exactly what
you did during the flight and what other people around you were doing, to give a
sense of the different roles of the people involved in actually radio echo sounding
from an aircraft?
Yes, well there would be a total – normally, I suppose, a total of four of us, Gordon
Robin and I. I suppose the principle research student subsequently was David Drewry
and I suppose on all flights David Petrie was with us, I mean, in the three seasons.
And there may have been other odd ones from time to time, I mean, from other
universities. The University of, er … some university in southern USA, I’m trying to
remember which one now. They often turned up with a few students. And Charles
Bentley turned up with students from time to time but wasn’t part of the – our
programme but certainly joined in from time to time. And so what was the question,
what were we each doing?

Yes.
Well, because the flights tended to be – once up and you wanted to go to the farthest
most points you could and do as much as you could whilst up, then flights would be
quite typically fifteen hours at a time. And so if they were coming – and they had
more than one air crew, we were only approximately four people. So you had to fit in
some time to develop films and to sleep in between. So we weren’t all on all flights.
But I still think there were probably three on most flights, we were rarely down to two
I would think, but I’m not sure about that. Certainly one person is monitoring the
display the whole time because you want to know if you’re getting anything that looks
interesting, you want to know if everything is working properly. Gordon Robin
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insisted that we ran two cameras simultaneously so you weren’t changing films, when
you were changing films there was another one running, but just for general safety to
make sure you weren’t losing things, after all the trouble you’d been to get there it
was well worth another oscilloscope and another camera. So in fact I think we had
three so we could change films and always have an overlap, so there were two
recording at any one time. You could make a mess of the film, you know, something
cut have shut or jammed or something silly like that, you don’t know till you develop
it. So Gordon was absolutely insistent we ran at least two at a time. So one person
was certainly monitoring. David Drewry, as a rule, was sitting with the – when he
was on, which was a great deal, most of the time probably, was sitting with the
navigator deciding where it was most efficacious from a glaciological point of view to
fill in, though flight plans had to be produced beforehand, but that wasn’t to say they
couldn’t be modified in flight, but usually were not. Usually we stuck to the flight
plan because it was – you know, you had to be a line out and then the line you were
recording on and then getting back to base sort of shape, triangular very often. And
so as to stack a series of lines regularly spaced over the greatest area we could reach.
So not only – there would be at least two there and I think quite often three, so what
the third man might be doing I don’t know now. And the man monitoring was
keeping a continual handwritten log as well, all as backup to be sure you don’t lose
track of some data, what’s happening when. Keeping a log of apparatus that’s
running was something I learnt at Jodrell Bank, which was something we’d learnt
from the military [laughs]. You know, I didn’t want that emphasised when we were
talking about that, but that kind of thing.

So what would you be recording in the log as it was going, as you were flying and
looking at the …?
Where you think you are, what the air was looking like, what state you were and
things like that, when the film was loaded.

Was it possible to look out of the window and then look at the oscilloscope to sort of
compare the views?
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Yes but I don’t think you’d find much to compare. I mean, mostly it was featureless
terrain, not – no, there was quite a lot of nunataks in places, but – and some dramatic
huge valley glaciers, of course, coming down onto the Ross ice shelf. Erm … so quite
spectacular views some of the time and other times absolutely featureless. But yes,
you could see out of the window.
[0:27:18]

And it sounds as if it worked rather well but I wondered whether you could comment
on, I suppose, the practical difficulties of getting these recordings of the radio echo,
of the under ice – you’ve got various pieces of equipment in a plane and you’re flying
across the Antarctic, what are the sort of key difficulties in getting what you wanted in
securing these records?
Well of course, I was always scared that something would breakdown in the
apparatus. I don’t think there was much, if any, of that. [pause] No, I think once the
flight plan had been agreed and the timings agreed, in retrospect there doesn’t seem to
be a lot to do. Sometimes it was quite exciting, probably the most exciting during the
flight was when we began to see things we thought were lakes under the ice sheet, at
very great depth. And on the last flight one of the research students was Gordon
Oswald, he’d only just joined us. I mean, he joined us and we got on the plane within
about a month of his joining. But he’d obviously got to know us quite well because
when we said – Gordon Robin must have been resting at the time and he said, ‘Yes, I
agree they look like lakes but don’t tell Gordon,’ meaning Gordon Robin [laughs],
‘Otherwise, you know, he’ll get so excited.’ [Laughs] Of course we did tell him and
of course he was very excited. So that must have included quite a number of us,
‘cause David Drewry was still there then and it might – no, it was a previous year that
the Belgian, Hugo Decleir, came with us. That was when we, for a long time, were
frustrated. We got to McMurdo Sound and they couldn’t find any flying time for us.
We were hanging about for a long time. And David Drewry, in a very characteristic
style, said, you know, well, we must get on with doing this, that and the other, and he
was making maps and doing expeditions from McMurdo Sound. I suppose I just
pretended to tinker with the equipment. Most of the time the – the civilians there
were mostly with USARP, US Antarctic Research Programmes, other university
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people for the most part, or government research establishments. They had a building
of their own and they provided us with bench space to work on, usually – but I
remember the last time for some reason they couldn’t or wouldn’t, at any rate didn’t,
provide us with anywhere to sort of unpack and the US Navy provided us with a
splendid – said, well we’ve, you know, got a spare hangar here, there’s a bench here,
there’s power here, can you manage here. And it was just fine. The air crew were
marvellous once in the air. At the base itself it was a, I thought, fairly dreary
existence of different arms of the US services, you know, arguing amongst themselves
about whose job was what. Just too big. But in the air they were great, hugely
supportive.
[0:31:37]

At this point would you be able to comment on your view of Russian developments in
radio echo sounding, and that is your view of those developments before what you’ve
talked about already and that’s the publication of the history of radio echo sounding,
which tended to emphasise their role. But this is your view of Russian radio echo
sounding before that.
I don’t think I spared much thought for them, honestly, I wasn’t thinking about it. Er,
laziness, arrogance, some of each of those. I don’t consider them a force to be
reckoned with, quite wrong in some respects but I certainly wasn’t using up any
energy thinking about them.

Why was it technically not something to be admired, their approach?
Well, my impression was that they were just trying out existing radar equipments of
various kinds, and modifying them to a certain degree. And some of this impression
is based on firsthand meeting with Bogorodsky in Copenhagen, with Gudmandsen
who arranged this. We thought that technically their approach was very naïve. Not
on a lot of evidence but that was what we thought. Whereas Gudmandsen was
absolutely on top of technical developments, first rate.
[0:33:40]
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Could you then tell the story of the – I suppose the next sort of stage of your career,
which is the change from working at SPRI on radio echo sounding to doing something
else.
I moved to the Department of Engineering, yes. That wasn’t with any disaffection
with the work or the people at the Polar Institute, it was with quite a bit of heartache,
that. But I suppose I felt – well, one element would have been a bit on the fringes of
university life, being no undergraduate involvement. That would have been in my
mind. Erm, and the thought that career wise – I don’t think I spelt this out to myself
or anybody else but there must have been the thought that career wise where could I
go from there. Well, I could have imagined myself when the directorship became
vacant, going there, could have imagined. That wouldn’t have been something I
wanted or was interested in. So I suppose there was an element of must have a new
challenge. But I … I could have happily gone on for a few years in the Polar Institute
but I might have come then more to question where, if anywhere, is this leading me.
And I did feel it was in safe hands. And I just happened to see a lectureship in
engineering advertised. And I went to see Bill Beck, who was the professor of
electrical engineering, saying, you know, would it be an embarrassment if I applied
for this. And he made the obvious and quite right reply, the larger field we get in the
way of applicants the better we’ll be pleased. And I said, but I’m going to be quite a
bit older than most of them. Well [laughs], I mean, he didn’t want to consider that. I
mean, he didn’t think that a factor. So I think it was just generally thought I was due
for a shakeup. I was thoroughly enjoying everything at the Polar Institute and quite
proud of where we’d got to. So it was basically on the business of discovering lakes
that I – that was the point on which I left them. And Gordon Oswald, it was, and
Gordon Robin, it was, that wrote this up. So I was able to tell the – that’s another
thing that Nature published very quickly [laughs]. I was able to tell the appointments
committee I went before that we had made the front cover of Nature and the front
cover of the Cambridge News [laughs]. And I think a large part of their thinking was
they wanted people with practical experience in a variety of fields. And they had a
long tradition of – in stark contrast to the Cavendish appointments, the engineering
department had a long tradition of appointing outside – people from outside their own
department, whereas Cavendish appointments are almost all internal. Both been quite
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successful [laughs]. And of course you’re no sooner into an undergraduate teaching
subject than colleges come after you for college teaching. I don’t know that I’d
thought about that much beforehand but I think the then director of studies in
engineering in Jesus College, Ken Johnson, wrote to me before I took up the
appointment saying would I be interested in an appointment at Jesus. And two other
colleges did actually. So you see, there were people on the lookout for college
teaching as well. And it was to Jesus that I went. That must have been – well,
certainly not a year – a month or two later, not a year or two later, that’s the extent
they were very keen to fill that gap in their teaching. So a college that size, which
was average, it’s not one of the big ones, nor one of the small ones, would have at that
time close on 300 undergraduates. And as director of studies in engineering, which I
became shortly, as Ken Johnson retired – oh no, it’s because he was appointed
professor, then he was no longer allowed to be director of studies. Professors are
supposed to profess, you see, not to be distracted [laughs]. In fact there was a time
when they weren’t allowed to do undergraduate teaching, college teaching,
undergraduates, but they are now. So I was – when I was director of studies shortly
after that, I was admitting usually twelve engineers per year. We got up to eighteen
one time and that definitely wore me down [laughs]. But with twelve and I made a
point of – there’s about – well, there’s more than half a dozen different branches of
engineering that they have to do. They have to do all – in Cambridge engineering
they have to do all branches of engineering. They don’t enter to read civil
engineering or electrical engineering or mechanical engineering. Subsequently it was
only – they restricted it to part one, which was the first two years out of three, and
then they could specialise in the third year, have a choice. I’m always against choices
for undergraduates [laughs], though I have to be careful where I say that. So of the
six or maybe eight different things I could list, you know, like material science,
electrical engineering, structural engineering, thermodynamics, a few more, fluid
mechanics, and some I’m forgetting, I made sure to teach the bulk of those. I couldn’t
quite do all of them all the time but I taught the bulk of those, always to the first year
so that I got to know the individuals very well. And they were meant to imagine that I
knew everything about them and what they were doing and what they weren’t doing.
That was my intention [laughs]. So that I would see all of them at least once a week,
generally in twos, not individually, twos worked pretty well. You soon found out
where you’d mismatched them. Though they’re quite like young children, probably
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all are, in that if after one time I said, oh, I’m changing the … I’m changing the
supervision groups this term, you know, so and so will come with so and so and so on
and so – oh why are you doing that, I always come with so and so [laughs]. They
don’t like changes. But I did make some mistakes in pairing them up sometimes. It’s
not necessarily pairing ones of similar ability, though it’s probably mainly that, but
you can get really bright ones who are very good at teaching the others. There’s
nothing like, you know, your contemporaries. And they would pull together, because
my message to them was, you are not in competition with one another. If you care to
see yourself in competition with other colleges that’s fine by me, but you are not in
competition with each other. And sometimes you’d get very bright ones who were
very good at helping the others, much better than I could be because they’d take it
from them. So you got some really good, really good years, and that was – sometimes
they were, you know, indifferent to one another, not often.
[0:43:10]

And what decisions did you make in terms of the teaching itself, I suppose, the content
or the structure or …?
Well, in a subject like engineering and probably all the sciences, the content has to be
pretty strictly laid down by the department. And by that stage, and probably
increasingly now, the work of the supervisor – and I could appoint anyone else as
supervisor of different subjects in different years, that’s what the director of studies
does, finds the best supervisors from other years and other people. But the
department was a great help to the supervisor in the department issued examples
papers, work to be done, set work on the lecture courses. So a very large part of the
director of – the supervisor’s job is covered by this because you tell them which
example sheets they’ve got to do and when they’ve got to bring them in done and to
answer questions on them. And it’s the face to face contact – you see, people being
given work to do and handing it in can – but the fact that they’ve got to face you with
it and account for themselves and account for how they’ve done things and be able to
answer broader questions about it is very effective. It meant I had to keep a week or
two ahead of them the first few years I was doing it but then I got to know it pretty
well and I got to know them very well. So you get quite a trust too between you.
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That was very rewarding, undergraduate teaching. So for that reason alone I’m very
glad I made the move. Though I lost a lot, I gained a lot.

And what was your – the period of service, if you like, as director of studies for Jesus
College? So soon after –
I remember we had something of a – I don’t know if it was a record, in the past fifty
years we’d only had three directors of studies. And I think that was Alan Pars
[incorrect: should be Percival], Ken Johnson – no, that must have included mine
therefore. Yes, I knew that the previous two had done sort of sixteen or seventeen
years each. And so I thought I had to – I was starting fairly late, you see, I was – what
age was I when I moved? Forty five, forty-six, not sure, late forties I think. So I
mean, most of them were starting college teaching much earlier. Some of them, you
know, just straight through, some college very often. So I did about sixteen years,
which is up to my, well, possible retirement age, by which time it is a bit more
difficult to relate to the young quite so well. It’s bound to happen.

And what was the proportion of female undergraduates in engineering over that
period, early ’70s to the late ‘80s?
Was very few. My first few years I don’t think I had any women reading engineering.
And then there was one, then there were two, then there were three or sometimes even
four, out of my – well, the fourteen or sixteen. I don’t think I ever fell less than
twelve admissions in a year, so as long as it was a three year course – it’s a four year
course now by the way, but not in my time happily. That would have been a
complication in my rotas [laughs]. So I suppose that was something like – no, we
were certainly below the university average for my first few years because in the
department as a whole I think they got it up to twenty percent fairly soon after – and I
think twenty percent – I haven’t checked recently but I think it’s remained something
like that since. So that was a very worthwhile increase. And there was a time for
quite a few years I was able to say all the women I ever admitted have got firsts.
They had to be – you know, it was tough for them so they had to be the really good
ones to make it when it was as tough as that. So they did very well.
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Did you – from that vantage point did you gain any impression of why fewer women
than men were taking engineering?
At the beginning it was just … they accepted tradition initially. I mean, women
weren’t expected to apply in the same numbers and they presumably knew this and
reflected on the admissions as well. I mean, the applications I should say, not the
admissions. So not so many were applying, but that has increased by efforts all
round, I think, visits to schools.

Were you involved in attempting to increase the numbers applying and, or being
admitted?
Only in so far as I was interviewing all the applicants. Erm, no, sending our people
round the schools, no I don’t think I played any part in that. But open days, yes, we
worked quite hard on open days, but you have to make them apply even to come to an
open day in the first place, you see. So certainly we put on some sort of a show for
people who were coming to – the department had open day and did – or days, and we
tried to have our open days for the engineers either the day before or the day after
that, you see, or at the same time.
[0:50:34]

Now over the period that we’ve been talking about, which is the ‘60s and now into the
‘70s –
Yes.

Could you – as far as you’d like to, could you give me a sense of what you did out of
work, time spent out of work? In other words, how you spent your time in the part of
your life that you’ve actually described as being the foreground.
Oh yes [laughs].

Not the background. Which gives us a sense of how important you –
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Well, you will know but not as fully yet, that family life can take up any amount of
time you can give it and be very rewarding. So yes, there was a large element of
family life. Undergraduate teaching was partly what in the afternoons and partly what
in the evenings, so latterly – but then of course the family was reasonably grown up to
look after themselves by that time. So latterly I’d be working late two or three
evenings a week, I mean, teaching in the evening. And that was possible because we
had a house in Cambridge itself at that time, very – I mean, walking distance, where
tutorial pupils and engineering students I was supervising or directing studies could
come to the front door, and did. I suppose that’s a bit like the housemaster
relationship in a public school [laughs]. Not that I ever experienced that.

And at the time that you had younger children, what memories do you have of time
spent with your children, of things done together, of places gone to, of games played,
even that sort of …?
Well, certainly holidays. A lot of the time during that period holidays centred on the
west coast of Scotland where I had a house, er, lent to me by the Laird of Inverailort,
Francis Cameron-Head, and we adapted it slightly, improved it slightly, but lived in it,
very often for three or four weeks in the summer and sometimes at Easter, sometimes
very nice weather at Easter there. Never in midwinter. So that was quite a lot of
holidays at that stage. Holidays at a later stage tended to be on the continent of
Europe in a campervan, when – no, there was plenty of space for camping so far as,
you know, you didn’t have to go to campsites then, which we didn’t. I never used a
campsite. But time at home with the family, well, would be taking them round
friends, you know, or friends coming there, a lot of that, a lot of ferrying. We were in
quite good walking country at our own home in the country. And they became quite
good walkers [laughs], they were taught that’s what they did. They still do, I have to
say.

And as they became older and aware of what you were doing, what was the nature
and extent of their interest in or involvement in your work?
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Well, I wonder … I mean, neither of them, you know rebelled against it in the sense
of looking for something completely different to do. They do do rather different
things but by a gradual process of development. The elder boy, Julian, went from A
levels straight into local businesses in Cambridge and around and became, by his
standards of that age and his age, quite wealthy and bought his own house. And after
some time he gave it up and said this is never what I meant to do, I want to see the
world, and he spent some years seeing the world, then got an interest especially in
what we call the third world and as a result went to the University of East Anglia,
where they then – more do now but then they were amongst the first who ran a course
in development studies. And that’s a theme that’s been with him ever since, not
surprisingly, but he’s now in the university administration in Cambridge, but they [laughs] he’s taking his family off to the west coast of Scotland next week, similar
area, very similar area. We don’t have the house anymore. And the younger boy, I
don’t think what I’m saying now is much of an answer to your question but partly
what – out of the blue from somewhere, I don’t know where, but at the age of fourteen
or fifteen said – oh, I know what might have taken his interest that way. They had a
very good … I don’t know what subject he taught. Tony Billingshurst was a teacher
at the Perse School in Cambridge, where Marty went then, and he used to take parties
of schoolboys, they were all boys, to Spitsbergen. So at what age did – and he
managed to finance this and raise equipment they needed and such because he was the
school’s – what do they call it, army cadet corps or something. Well, they didn’t
actually do any marching about in uniforms or anything of that. He took them to
Spitsbergen with the money he had for this [laughs], which was splendid. So I can’t
remember in which order it came, did Marty first – I think Marty knew about this and
I think it was before he went to Spitsbergen with Tony Billingshurst and a lot of other
boys, well, more than half a dozen of them anyway, he had the idea he wanted to go to
Iceland, where I’d never been or had anything to do with. Well, I had had a bit to do
with Helgi Björnsson, who took up radio echo sounding in Iceland. Yes, I had quite a
bit to do with him. And so they needed to raise some money. And he had three other
boys he fancied to go to Iceland with him. And I do remember him saying to his
mother, would you telephone so and so, the mother of one of the other boys, you see,
and ask if Thomas, he was called, can come to Iceland with me. And she said, no,
you must telephone. ‘Oh, I couldn’t do that,’ he said, ‘I should just ask her straight
away as soon as she answered the phone, “can Thomas come to Iceland” whereas
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you’ll wrap it up,’ he said [laughs]. I’ve forgotten who did it in the end, but anyway
that was alright, all the mothers agreed. But they were only fourteen or fifteen, these
boys, and they had somehow to raise some money. So there was one particularly
energetic one, he’s a barrister now in Brussels [laughs] – but they started writing
round to everybody they could think of for sponsorship for this expedition to Iceland
[laughs]. And of course boot manufacturers would send them tins of polish or
something like that or one of the manufacturers would send them some pairs of socks
and that sort of thing. But one morning at the breakfast table Marty opened an
envelope and in it was a cheque for 500 pounds. He’d never seen a cheque or
certainly not for 500 pounds before. And all we knew was that he went very red and
tears came into his eyes and he slid under the table [laughs]. And this was a firm –
what inspired them to write to them in the – but they wrote these letters themselves,
which was very fine, of a hand cream manufacturers which they advertised as, you
know, protecting your hands under the most extreme conditions. And they’d sent
them 500 pounds and of course they’d promised to write reports and do research for
them, the boys did I mean. But this 500 pounds which they – I suppose there were
some other costs. I suppose we paid for part of it, we must have done, but I don’t
remember that it – they did pretty well themselves for that age. And they were I think
four weeks away, of course mothers worried, and I said I can think of no place in the
world that would be safer for them to go, more so now than then. They were four
weeks away and for two of those weeks they never saw another human being. Now
that’s a pretty good experience at fifteen years old. And he has been going back to
Iceland ever since with his family [laughs]. So I think you asked me something along
the lines of what was their reaction to my work, I don’t think that’s very direct but the
idea of going to the weird places of the world, I think I must have indirectly been
responsible for that, ‘cause Julian travelled all over the world and worked hard in the
Far East quite a lot. So there must have been an element of that. But day to day, I
don’t remember any very direct effect, quite a lot of visitors as a result of contacts
through the work at the Polar Institute, quite a lot of people came to stay and did stay
with us, and were interesting of course and must have had some influence. And of
course quite a lot of them were people that Margaret half knew or in some cases knew
better than I did because of her experience in the geography department, and the
people she’d met before. So I don’t have a very clear answer to how it influenced
them.
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No, that’s fine, thank you.
Very indirectly, I would say.
[1:03:33]

One of the visitors to your house was Hubert Lamb.
Oh yes.

And I wondered whether you could now tell the story of relations with him.
There again I can’t remember how we knew him in the first place except I’m sure it
arose through the fact that glaciology in general and radio echo sounding in some
particular aspects was beginning to reveal information about past climates. Quite
early on I remember I got Hubert Lamb to come and give a course of lectures at the
Polar Institute. I mean, one a week for six or eight weeks, I suppose it was, on
climatology, just because I thought it would be good for glaciology research students
to hear and anybody else who cared to come. But how I got hold of him, how he
might have been interested, why he might have been interested to come and do that –
he did do it, and whether that came before or after - he was beginning to think that the
Meteorological Office where he worked wasn’t looking very favourably on
climatological research in general. I’m not sure who was the director of the Met
Office at that time, whether this was before B.J. Mason or after or during his time, I
don’t know. But I know that he was – during his time there he was not – I think this
must have been part of the influence on Hubert Lamb – he was not thought to be very
sympathetically disposed to spend what funds they had on climatological work. And I
think it’s probably true to say, he changed that view rather abruptly and significantly
some years later and began to think the Met Office should be interested in
climatological work. But I think perhaps what you’re thinking of is that Hubert Lamb
getting the idea that he wasn’t getting the support he’d like within the Met Office,
began to wonder if he couldn’t find a university department that would take him under
their wing. And I don’t know of all the places he went but I know it included the
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 186
C1379/51Track 7

University of Surrey at Guildford, the University of East Anglia at Norwich and
whether I got him to come to Cambridge or he was coming anyway I don’t know but I
certainly got him to see a few people in Cambridge, the one I remember clearly being
– I’ve forgotten his name – Harry Godwin and his pollen analysis, which he’d
developed, and its relation to more ancient climates than we were able to relate to in
glaciology at that time. They have pushed it a bit further back now. And I remember
distinctly the talk with Harry Godwin where one of the things he said to Hubert Lamb
was, you’re very well off in the – in the Met Office, you’ll never get that sort of – no
university department will be able to raise the sort of money for your work that you’re
getting in the Met Office. He proved to be wrong about that but I remember it was
kindly meant [laughs] certainly and might have been largely true but Hubert Lamb
managed to get round it. And I think he got the best offer anyway, he decided to go to
the University of East Anglia and he was the founder of the climate research unit there
and probably has some things named after him there, I rather think. And that has been
– and how many years he was there I can’t remember before he retired, and he stayed
in the area after he retired. Erm, I did meet him there once or twice. And they of
course have been very successful and a very significant factor in climatological work
in general, until very recently they put a foot wrong, by accident, but it was a pity they
did. So that damaged their reputation but it’ll recover alright, I believe.
[1:08:41]

I think we’ve got time just to begin to talk about the development of your research,
having moved to …
Oh, in engineering?

Yes.
Yes. What was in my mind, and which didn’t actually work out, not very well
anyway, but my initial idea was – and I’d certainly told Professor Beck this before I
even got the appointment, we talked about what I might do there. I thought in general
terms about material properties, electrical properties of materials, having spent some
time in the labs, in the cold rooms in the Polar Institute which we had by then, cold
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rooms in the new part of the building, we spent some time measuring the dielectric
properties of ice and snow in various – in laboratory conditions and in the field
conditions, taking measurements in the field which could then be interpreted in terms
of the electrical properties of snow and ice. So one thing in my mind was, well,
there’s lots of other materials besides snow and ice that it might be of engineering
interest to measure and as I’d learnt some of those techniques – that was one thing
that was in my mind. But more in my mind was the fact that there are some material
engineering – materials of much more engineering importance than snow and ice,
rocks and soils and minerals and concrete, and it might be possible – I mean, a nice
easy example to think of, to be able to penetrate a block of concrete to see where the
rebars are or aren’t [laughs]. And this would require the development of a different
sort of radar, the parameters of which one couldn’t be sure of, but I’d like to try. And
I had two or three research students on this – certainly providing – one thing
throughout this research, which, as I must say, wasn’t as spectacularly successful as
glaciological radio echo sounding, we didn’t reach any spectacular successes at all,
but it did provide very good problems for research students to train on, which was I
suppose the more prime purpose of my job then, and certainly was very enjoyable.
We had some very, very good research students, erm, which is always cheering, to see
the young coming up. The idea of sounding rocks and soils, either for engineering
purposes or for archaeological purposes – I did have one archaeology research
student, who stayed in this field actually. And – but funding was very difficult. I
can’t remember where I got bits of funding from, I never got major grants for it, so it
was all very makeshift. Don’t remember where I got bits of money from. And of
course at that time it was still the time when there were still departmental funds,
which the professor could distribute as he saw fit, not by that time the predominant
source of funds for research but still existing. I don’t think it exists at all now. And
likewise, you see, when very early on I talked about Blackett, the head of department
[in Manchester] had an allocation of maintenance grants which he could disperse
amongst the potential research students, much simpler. So I don’t remember how I
got funding but I tried to do sounding of rocks and soils. The first research student I
remember, Theodorou, was a Greek, who I’m still in contact with [laughs]. Erm, he
went back to Greece and set up his own electrical engineering firm. So two or three
or maybe four on that subject in particular. Yes, the one archaeologist, as I said, and
we tried to get grants. We did get a grant at that stage from some archaeological
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institution, I’m ashamed to say I can’t remember which it was, which enabled us to
park a caravan on the area of a Roman villa in St Albans, and very vague records were
obtained, which the so called expert eye could imagine they could detect – ‘cause, you
see, the archaeologists are very used to working with very faint records and guessing
what’s in between in the gaps, so I think they thought there was something in this and
still do. And the other institution that – there’d been a bit of work done by Clarricoats
at Queen Mary College, London, but entirely, I think, from the point of view of
providing interesting problems for students probably, I don’t know that for sure. But
not thinking of the end product, the application, so much. But the Electrical Research
Association, which was at Leatherhead in Surrey, is a sort of consortium – it’s one of
these institutions that engineering companies subscribe to in order to turn for expertise
or probably laboratory work to be done and so on. They’ve got quite big laboratories
there still running. They recruited David Daniels, who’d previously been with British
Gas and had been trying to find gas pipes underground and especially as they were
turning to plastic, which they all are now, you know, metal detectors didn’t find them
anymore. And overall he – he’s still in the field, we got to know him quite well and –
I was going to say we shared results but I’ll tell you of something that throws light on
that in a minute. But he’s been in that field ever since and has been, you know, called
in in forensic investigations, with the Electrical Research Association. And that
review paper, which I’ve leant you, talks about the regular manufacturers now of what
they call ground penetrating radar, and I didn’t get as far as – well, certainly not as far
as they’ve now got but I didn’t get as far as others at the time. But we certainly
provided interesting educational problems. Now what was the thing about David
Daniels?
[1:16:57]

Shared results, you …
Oh yes. I had a Chinese research student. Immediately after the Cultural Revolution
an exchange mechanism was set up between the Royal Society in this country and
whatever the Chinese Academy of Sciences is called. And under this exchange
agreement Fanian Kong came to me as a research student. And of course it was
impossible to know anything about his – but he’d been in university work before the
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Cultural Revolution, then he’d been several years in the fields and the factories. So I
think he was in his forties or about forty by the time he came to me, terribly polite,
careful, wanting to do the correct thing all the time. And not knowing anything about
him, I must have said in my report that I would accept him on a trial period and he
must go on a British Council course in English language in London, which was only
for about a month, I think, but still an intensive month can get you a long way, and it
did, he was fine. I used to say that in talking with him it took about twice a long to
understand or explain something he was trying to tell me as it would do with a bright
young British student, and what does that matter, twice as long. I mean, you think
about what you’re saying more carefully [laughs]. So I had no problems with that,
though he had some very endearing [laughs] terms of speech. Endless stories about
that. But I first met him at the Chinese Embassy in London when all this was agreed
and after some – he came to Cambridge after he’d done this English language course,
and how I was keeping him occupied at first I can’t remember now but I know he said
to me after a month or so, ‘When is my trial to be?’ You see, I said for a trial period
[laughs], when is his trial to be. He was quite upset about this, I was quite upset about
this, that he’d interpreted it in that way. And we found, you know, he was such a very
nice man to deal with he was certainly staying, but he left all his family in China.
And he must have come to have supper with us sometime and he’d been told you
write a little note afterwards. You know, all this was part of the instructions from the
British Council and he was very keen to abide by the rules. And he wrote a very
polite note afterwards, for which I thanked him. But he said in the note something
like ‘the first time I’ve been happy since leaving China’, some heart rending thing like
this. So I talked to him about this afterwards and I said, you write to your wife, don’t
you. And he said, ‘Oh yes, always writing very happy, we agreed beforehand.’ He
knew his letters were going to be read, they knew their letters were going to be read
whatever they wrote, you see. And there were also several incidents like this. But
eventually – he was with us four years and by the fourth year he was living in my
attic, because the – Wolfson College he was with said they wouldn’t have him any
longer than that. But he fitted in very well with the family then, the boys were at
home then. And he did manage to get his wife to come for a visit and I remember him
leading her into the dining room and saying, ‘And this is Formal Hall’ [laughs]. I
don’t think she stayed with us. She must have done, but I don’t remember. And
Marty, the younger boy, was very amused by him. Again always – we don’t need to
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record all this, do we, or perhaps we do. I didn’t mean to – you know, I was getting
onto more – you asked about more personal things from time to time, now I seem to
have got onto them. At breakfast time of course he was going to be introduced to
cereals and he said, well, could he have a smaller bowl. And I said well, that’s
alright, you use that, just put the amount you want in it. And Marty said, ‘He thinks
by asking for a smaller bowl he’s being less trouble.’ [Laughs] So we had many a
laugh over that sort of expression.
[1:22:20]
But after he went back to China he was very keen to get me to go there and that was
arranged between the two academies of science. And the deal was that the Royal
Society would get me there and I suppose, I suppose the university was continuing to
pay me. I’m sure they were, I don’t remember what arrangement had to be made
about that, because I went for a whole term. And the Royal Society gave me the air
fare and when you get there, you see, all the expenses would fall on the Chinese
authorities. Well, the air fare they gave me, I don’t think it was first class but it was
quite enough to buy two fares from the cheap airlines so my wife was able to come
too. Though I went beforehand, she came later, and we both had our tales about what
the cheap airlines were like then and probably still are. But it was quite a gruelling
journey. And we stayed in – the Chinese authorities provided accommodation. And
I’d given a list of places where I would like to deliver lectures [laughs].
Unfortunately named somewhere there wasn’t – you know, I’d learnt from talking to
Fanian and from the tourist literature, I named some places where there weren’t any
universities [laughs], but mostly I got away with it. And I was quite concerned about
how we would carry money and how we would pay for things if we needed to. But
I’d managed to get – must have been shortly before that, I’d managed to get a vac job
for one of my undergraduates who wanted – could I get him – they all had to do
vacation work of some kind as part of the – work experience we call it now, don’t we,
as part of the engineering course. And I’d managed to get him a job in Hong Kong
and he told me when he came back – I still know this man, I saw him very recently.
He said, well, he thought he’d try going into China, the trains came into the station in
Hong Kong, he thought he’d see if he could get in. He had no travel documents apart
from his passport and he got in, presumably through being naively [laughs]
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independent. And I said, but how did you – what did you do for local currency there.
I mean, I don’t know how long he stayed in China but he travelled round a bit. I think
he may have gone as far as Guangzhou, but he certainly got beyond the – what they
call the territories. And he said, ‘Oh, I used my credit card,’ he said [laughs]. And I’d
been in the banks here to ask if I shall be able to use my credit card when I go to
China and they just laughed in my face. I got much better information from an
undergraduate who’d been there, you see. Of course you couldn’t use it very freely
but you could – you know, it was a very good supplement. So we stayed first of all in
Peking, where I gave lectures, which lasted more than two hours because everything
was translated, you see. There again, it gave you time to think about what you were
saying. You didn’t gabble away like they do here. And the institutional
accommodation offered was extraordinary, huge, huge rooms, largely bare of
furniture, you know, and largely bare of plumbing. But quite an experience, I think
they must have been … we were away five weeks altogether and I think only one
week was in Hong Kong at the end. And half the time we – the Royal Society said,
you know, they’ll need to know date and port of entry and your date and port of
leaving. Date and port of leaving didn’t matter at all. The papers mattered getting in.
But we stayed two weeks after I’d been – Margaret came out after one week. We
stayed in Peking one week more – no, we must have gone off to some other
institutions where I gave lectures, to Xian, which had been Fanian, my host’s, home
university. Xian where the Terracotta Warriors are, you know. And many places we
asked to go people said, oh no, can’t go there, not safe and so on. Mostly they’d
never been and were afraid to go. We just pushed and were able to go, if you pushed.
And you never had to worry about whether you’d get accommodation or not, they just
turned the natives out, you know. Most embarrassing in places where if you were
going – well, for food on the train, I remember, they just cleared the coach for us to
have lunch there. So we were observed having it. Of course, most of those things I
couldn’t eat, which was very difficult, getting them out of the window when nobody
was watching [laughs]. Very embarrassing sometimes. I got very hungry, I didn’t –
the food didn’t agree with me at all. But it was a marvellous experience. And we
finished up in Hong Kong, where there was another research student, whose father
received me and was determined to pay for everything for us.
[1:28:25]
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And subsequent to that I got an application from some NATO organisation saying that
this Chinese student, Fanian Kong, or as they would say, Kong Fanian, had applied
for a NATO scholarship to go to Norway. And I thought, why Norway and what does
he want to do there? He’d been on the soil sounding so it was early on in my
engineering career. And then I realised, Norway and Canada were at that time the two
countries that were very willing, if not anxious, to take refugees or anyone. You
know, they both had plenty of space and a shortage of labour. And so I wrote a
reference for them and he got the job in Norway and a short space of time after that he
managed to get the wife there. And he wrote me charming letters saying he found out
you could buy things without having any money, you could buy a house, you know,
you can borrow the money [laughs], it was just – and shortly after that, after she got
there, came Tiananmen Square and he joined the protests in Norway and said to me
afterwards – I’ve forgotten how and when, we met from time to time. He said, he
could never go back to China after that, he’d never dare go back, but he has now.
They now travel freely. He worked for the Norwegian – can’t remember the exact
title but government research establishment in geophysics and he worked specifically
on sounding of soils and quite new techniques he developed and he got quite wealthy
[laughs]. And has now just retired. Last time he wrote to me at Christmas – they go
freely to and fro to China, I think he said they’ve now – I think he said they’ve now
got a house in Shanghai. Yes, he was telling me they go winter in one place and
summer in the other, I think – that’s right, they go summer in Norway. So, you know,
he’s arrived alright and so has China in that sense. And one daughter – one daughter
lives and works in Shanghai, one son is in California [laughs]. So that’s quite a story,
yeah. I did – perhaps it was the last time I met him. No it was quite a while ago, I
must have met him since. But I met him at the Building Research Establishment in
Watford, where they’d been employing him to try and do some sounding for them,
you know, with building materials. So he has really followed up with that and got
quite a group together within this Norwegian lab. And I think they’ve all branched
out a bit independently too.
[End of Track 7]
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Track 8

At the start of today’s session I understand that you’ve recognised some small errors
in previous accounts on the recording. I wonder whether you could just make those
corrections but also mention how you discovered them.
Yes, we could do that. I think the earliest one – going back furthest in the account,
the one I discovered shortly afterwards, I – on going to Halley Bay and starting our
life in tents, as we had to, building the hut to begin with, I think I said – I had it in
mind to say that we were in tents for five months, because I do remember that it was
five months – I think the thing about the five months, it was five months before we
got a wash or a bath or a change of clothes of any kind. Actually when I looked at the
official account, the Royal Society four volumes of the expedition, which was sold at
the time at the astronomical price of seven pounds, huge bound volumes, you know,
one thought who’s going to pay seven pounds for a book, well, four times seven.
Now of course you pay twice that for a paperback. Well, from the official account I
learnt that it was something between one and two months we spent in tents, after
which we were able to sleep and to cook and eat in the first section of the hut. It was
a long hut and we built the little bit at the end with a kitchen and one dormitory and
put the outside walls and roof on it before we built the rest of the hut so that we could
do that. So five months was a gross exaggeration there. Was there anything else of
that nature that came up at Halley Bay?
[0:02:13]
No, I think the other things I wanted to correct were probably about the first flying
operations in Canada. There’d been the tractor operations in North Greenland out of
Thule in 1963 and 1964. Incidentally it was on those tractor expeditions that we got –
that I got, I think Gordon Robin knew beforehand, but I got to know Charles Bentley
and so on at Wisconsin. And that was a fruitful cooperation for many years
afterwards. But I also got to know Hans Röthlisberger, who I don’t think was
mentioned in this account. It was he who afterwards invited us to go, with a different
type of sounder for temperate glaciers, meaning glaciers that are virtually at the
melting point, as the Alpine glaciers are, he invited us to go to Switzerland to work on
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– in that case it was the Jungfrau was the most accessible. And the Swiss interest of
course is in hydrology in general and hydroelectric power in particular and water
supply. So it was he – and the continuing contact with him after meeting him in
North Greenland in 1963. All that, I think I said correctly at the time, was organised
by Bud Waite and the US army. So that was first meeting with Bentley, first meeting
with Rothlisberger. And Terry Randall was – came to Greenland with us. And that
was first meeting with Børge Fristrup, Professor of Geography at Copenhagen, which
eventually led to the contacts with Gudmandsen at the Technical University. So that’s
how those individual contacts were made there.
[0:04:34]
And then we come to – I see a book published about the Canadian north called The
Unbelievable Land. I came across a copy of this, which I believe was the copy I had
given to my mother, because I marked on the maps our flight lines in Ellesmere Island
from Tanquary Fjord and on the other map I marked the flights by which I got there
and got out again afterwards. They turned out to be rather complicated but not very
interesting. But the flight lines out of Tanquary Fjord, which was where the base was,
there were no personnel there but it was a, what do they call them, Jamesway hut left
there by either the Defence Research Board of Canada or the Arctic shelf project. I
can’t remember which university it would be that was administering that. And it was
Geoffrey Hattersley-Smith who worked with the Canadian Defence Research Board
in air photo interpretation and that kind of thing. It was he who knew the base at
Tanquary well, he’d worked there before, and that was where he got us flown by light
aircraft who operated out of – Resolute is the station on Cornwallis Island where the
light aircraft company operated. And I mentioned that after we’d done that flying,
that I was marooned for a few days at – and I believe I said before Alert weather
station, that was quite wrong. Alert is the station at the extreme northern part of
Ellesmere Island, which is very nearly the extreme most northerly land in the northern
hemisphere. In fact the station I was marooned at was – marooned is putting it rather
strongly, it was a very comfortable place, was Eureka, which is also on Ellesmere
Island but further south from where we were flying. And I can see on this little map
the flight lines there, including – we also did some flights over Axel Heiberg Island,
but out of our base at Tanquary Fjord and Eureka and not putting down in Axel
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Heiberg Island. Julian Paren, whom we’d left there, was doing measurements of the
electrical properties of the glacier snow and ice in situ and his career, he was a PhD
candidate, continued mostly and after that in the cold rooms of the Polar Institute
measuring electrical properties of ice and snow, in so far as it was possible to have
snow, under laboratory conditions in Cambridge. Now was there something else I
was going to correct, some other subject?

I thought those were the two.
Oh right, that’s …
[0:07:58]

When did you give your mother the book?
Oh, I suppose just after I’d come back from Canada. I presume I bought it – I’m
pretty sure I remember buying it in – I bought two in Canada.

And do you remember anything of the nature and extent of your mother’s interest in
what you were doing at this time?
Oh, I think nothing more than a natural mother’s pride in her son [laughs]. I don’t
think – no detailed interest and I don’t – I suppose she read some of it, I suppose she –
yes, I suppose she did, because there’s some anthropological articles in there. It’s
meant to be a survey of what the Canadians are doing in the Arctic and probably all
part of their policy of making it clear they are doing something in the Arctic.
[0:08:51]

Now last time you kindly gave me a book, which I’m enjoying, by Francis Spufford.
Oh yes, that one. It is good, isn’t it?

Yes.
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And he’s written several others.

It led me to want to ask you about your imaginative geography of Antarctica before
you went. So your …
Oh, I think it was very last minute. I don’t think – the only book I can remember
reading beforehand I must have picked up by accident. It’s called – turn round I can
see it on the bookshelf. It’s called South Latitude by Ommanney, the father of the
Ommanneys who became secretary general of the Glaciological Society [laughs].
And the father – I can’t remember his first name, his initials are FD as far as I can see
on the spine. He was with the Discovery investigations, which was the royal research
ship Discovery, principally doing hydrographic work all round the southern oceans
and particularly, you know, counting whales and how effective the management of the
whaling industry was. It was all very much more straightforward then because until
about that time or shortly after that time the – you needed whaling stations based on
land to deal with the whales, they had to be towed in, and the most favourable site was
South Georgia and that was British administered. So the British could control the
whaling industry at that time until pelagic whaling was invented and then it was free
for all.

So do you remember what sort of landscape you were expecting?
Not very much. By the time I got as far as the Royal Society, I mean, they decided to
include me, then they did show us the film from the Shackleton’s Endurance
expedition, the one where they eventually lost the ship, or quite early on lost the ship.
But that was a good film. Other films have been resurrected more recently from the
archives. But, erm, what else did I know? It was – it arose directly out of scientific
interests at Jodrell Bank. I’d been particularly involved with – as well as the meteor
work, with auroral radio echoes and polar regions were where you went to look at
aurora. I think I’d cherished thoughts of going to Alaska because the University of
Alaska – at that time I’d thought about it, the University of Alaska were active in the
upper atmosphere studies in general. I never did go to Alaska as it happened, but I
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think I’ve already told the story of how it happened that my PhD examiner, Ratcliffe,
was asked to find someone to go on the Royal Society party.

I’m asking partly ‘cause I think I would be slightly fearful of going, well, at that age
particularly.
I don’t think you’re fearful at that age [laughs]. I don’t remember that, no. I just
assumed everybody knew what to do [laughs], except me.
[0:12:52]

I’m quite interested in how pieces of equipment come to be made, if you like, and I
wanted to – if we could just take the 1963 prototype of the radio echo sounding
equipment. There seemed to be – or there is more than one person involved in making
it. There’s you, there’s Terry Randall and I know there’s Mike Walford involved.
Well, Mike Walford was the first research student in this field and I – we’d arrived at
the idea that it might be possible to sound polar ice as a result of the ionospheric
records showing – giving us the clue. And Gordon Robin was very anxious to get
building apparatus, though that was not his field, but he was very anxious to get
results. And so I went looking for a research student. And Michael Walford had just
graduated in physics, the Cavendish, and I found him because he was on the list of the
university appointments board looking for work [laughs]. So he’d had no thoughts
whatsoever of going to the Antarctic beforehand. And by the time I came to the Polar
Institute, of course, I had because that was after I’d been to Halley Bay. And I think
we got Michael Walford – I’m not sure if he was employed by the British Antarctic
Survey, although it was still FIDS then, I’m not sure how he was paid, I don’t
remember. But certainly the logistics were supplied entirely by the British Antarctic
Survey. In fact, when we were looking – I think your question was about how did we
start to build the apparatus, I had this fixed idea in my mind that it was the casing that
was important to protect and insulate the apparatus and we found some company in
Hemel Hempstead or somewhere thereabouts who had a very convenient cabinet
enclosing this Teledeltos recorder, which I thought would be the way to avoid having
to process photographic film. The Teledeltos recorder – I looked up the record after I
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 198
C1379/51Track 8

mentioned it before and found that it was a complete failure and that what Michael
Walford did – I reread the paper after I’d talked about this before. Mike Walford
fortunately had the wit to just take measurements from the cathode ray tube screen
and write them in a notebook as fast as ever he could the whole time. So that was
how – you know, he just wrote down the ranges, that is to say the time delays, of the
echoes that he could see and kept them in a notebook. That was why we had to plot
them all out later on the floor of the museum, I believe that did get into the record
before. But I had forgotten that the Teledeltos recorder was no use for this purpose.
And after that of course we went to photographic film, which I was very familiar with
because that was exactly what we’d used at Jodrell Bank.
[0:16:31]

But starting from no machine at all, no piece of equipment at all, who did what in
terms of designing?
Well, I knew we had to build a transmitter and a receiver, which was just the sort of
thing I’d been doing at Jodrell Bank. And not a very different – I had to decide what
range of frequencies to use. Well, we’d got the fixed idea then, which turned out to
be roughly right but not so overriding as I thought at the time – I’d got the idea that it
had to be the lowest possible frequency because the absorption – what we’d been able
to learn from the literature about the absorption of radio waves in ice showed that it
was less per metre, not less per wavelength but less per metre, distance travelled
through ice, the lower the frequency. And I said, because of the ionospheric effects
we’d already noted, that we must therefore go above thirty megahertz otherwise what
we should see would be the ionosphere, whereas above thirty megahertz nearly
everything goes straight through the ionosphere. So we wouldn’t be getting echoes
from overhead as well as from underneath, which is the ones we wanted, the exact
opposite of the ionosonde work, which – I think that swept from about one megahertz
to somewhere near thirty. So I said we must go higher than thirty, said in my own
mind. And I knew we wanted a considerable bandwidth, all from Jodrell Bank direct
experience, and so I thought we’d better have ten megahertz bandwidth. So we went
to thirty five megahertz, meaning we were trying to occupy the band from thirty to
forty megahertz. And I thought this might interfere with television transmissions, or
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reception rather, but we’ll wait and see if it does, and there was never anyone aware
of or noticed anything of that. So I suppose it was illegal, I don’t know.

And so having decided on these parameters, having decided what you thought you
wanted …
This frequency band, yes.

Who drew it out or drew a picture of it, who bolted the bits together, who went to buy
the bits or made the …?
Well, I think, without being immodest [laughs], I think I can say that I did all that.
And the very first – as we had no workshop facilities at the very beginning I did
actually go to Marshalls Airport, they had some sort of electronics laboratory, and
they actually made the first receiver to my specification, which was just what we
would call an IF strip, intermediate frequency strip, just a – so it was a valve amplifier
and you always built it in a straight line and as narrow a channel as you could manage
to try and avoid feedback between the output at the end and the input at the beginning.
So it was very traditional IF strip design, but entirely from scratch, bending bits – you
know, start by bending bits of metal and drilling holes. That didn’t last very long but
that was the set that Walford took. And the transmitter – transmitter at that stage – I
can’t remember how we encased the transmitter so as to avoid, you know, the very
high power there leaking into the receiver. I can’t remember how we made the – they
both went inside this big cabinet with, you know – steel cabinet, but how they were
screened from one another I can’t exactly remember, I can’t remember at all. And I
don’t think any of that apparatus survives.
[0:20:34]

And what did Terry Randall do for this first one?
Well, the Mike Walford set, which I suppose we called mark one, I don’t think he was
involved then. It was Bunny Fuchs who drove me in his E type Jag to the company
who had the metal case I rather fancied, because he thought his name – he thought
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quite rightly his name would get things done. So it was that – you know, it was that
close a cooperation with the British Antarctic Survey. And it did get things done. But
then he told me, probably on that very occasion, that one of the party that had been
literally marooned in this case at Base E –Marguerite Bay, as it was then called,
where the ship didn’t get in the second year and they were left for three years, that one
of that party was Terry Randall, that they’d picked him up in the Falklands. How it
came about that it was only there on their voyage out, as part of the FIDS it was then,
Falkland Islands Dependency Survey – why it was that they realised they were short
of a radio operator not until they got to the Falkland Islands I don’t know but there
was Terry Randall, at the age of nineteen, being some sort of radio operator there.
And they asked him if he would join them and he did, not knowing he was going to be
three years [laughs]. Anyway, Fuchs told me that this man, Terry Randall, who’d
been with them at Marguerite Bay, now had his own little electronics company and
perhaps he would help build things for me, which he did. But the building was very
much a joint effort, because after a short time we’d got a workshop organised in the
Polar Institute as well, in the basement in the old boiler room. It was a very good
place for it [laughs].
[0:22:58]

And what did it have, this basement workshop at the Polar Institute?
Well, you know, a bench and some tools and, er …

This might be where you made the second.
Yes.

The mark two.
Yes. I then became very daring, very up to the minute, by acquiring a bit of printed
circuit board, and that was something quite new then, to assemble the receiver on, and
didn’t really think, after my, you know, initiation with heavy brass strips for making,
that we could build all this on a bit of Tufnell - Paxolin, whatever it is. And we built a
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transistor receiver, from scratch absolutely, just bought the components and soldered
them together. And the transmitter, transmitter, that was the principle assistance that
Terry Randall gave. He got – I was obsessed still with having a very solid case for the
transmitter and he said, well, we’ll get it cast, and we got a casing cast in aluminium
alloy, sand casting and machined smooth and a lid that could be screwed down. Well,
the front panel screwed on with all the connections and controls on the one panel. He
got that made in his own workshops and with others around. You know, it was small
electronic companies around. So I think they built – and the transmitter – the
electronic design was mine, because by that time much more compact transmitting
valves had become available for television work. But I did actually – I mean, I was
working with a Mullard catalogue of valves to find out which was the right one for the
job, to make the power we wanted or to run off – we decided to make it all twelve volt
batteries so we could use motorcar batteries. Twelve volts turned out to be very
convenient for everything except you wanted a high tension supply for the transmitter
but quite low average current. I think we built that from scratch. You know, you buy
resistors and capacitors and solder it up.

And when you say we, who was doing the soldering?
Well, who would be the research student by that time? Jeremy Bailey was there. Bev
Smith came slightly later. Whether it was before or after Jeremy lost his life – I think
it might have been just slightly after. And he came from Manchester, I think, so
presumably we had advertised for people. And he was a whizz kid with the
electronics. He was much more up to date than I was by that time. So he did the
designing from then on.

And what was Terry Randall’s role in the field, ‘cause you’ve mentioned that he
joined you actually …?
He came to Greenland with us. He didn’t come to Canada with us, he didn’t come to
the Antarctic with us, because he was running a business, he said, he couldn’t be away
for that long. But he continued to make the apparatus. So the one we call mark four –
we skipped three because that was the number I had reserved in my mind for the
valley glacier type design, which I knew was going to have to be very different. But
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 202
C1379/51Track 8

Bev Smith essentially designed – and that included the mechanical design as well as
the electronic design, of the mark four, because he was just very up to date on the new
digital techniques that were coming along. And I wasn’t. And he had, you know,
separate pluggable little units, pluggable into one major unit. It was all very much
more convenient, very much better designed [laughs].
[0:27:47]

I wanted to ask about climate change, because – for two reasons. One is that in your
– in the conclusion to your Institute of Physics review of radio echo sounding, in the
conclusions you note that apart from just the value of 3D mapping of ice sheets and
glaciers itself, the key application of radio echo sounding has been in studies of
climate change, the role of ice streams as key features in mass loss from ice sheets,
layering of ice sheets and the way that this can be correlated with data from ice cores
on past climates, and even the lakes, the identification of lakes raises the question of
whether there are sediments which themselves might yield information about
environmental change. And in the recording you mentioned that you thought that the
beginnings of an interest in climate change occurred in the late ‘60s, perhaps
connected especially with the Greenland …
I think – yes, I think the first time I heard words like climate change mentioned were
probably through the Danes. And, erm, though in – of course in the tractor soundings
in Greenland we first noticed this one very prominent layer on the way between Thule
and Camp Century, which Gordon Robin was very excited about again. He was very
good for keeping up the excitement [laughs]. And he, with his knowledge of
accumulation rates and ice flow, reached the conclusion that this was a one time
surface layer that had been buried by subsequent accumulation. And that’s quite a
difficult calculation to do because it involves compaction and a bit of vertical flow
therefore and horizontal flow at varying rates. But he reached the firm conclusion that
it was a one time surface layer of about a thousand years ago. It wasn’t very deep,
you see, even by the standards of Camp Century. If I remember, it was about a third
the depth of the total. And it was very prominent and we didn’t at that stage recognise
any other layers. That was published in the Phil Trans paper, or the sort of – that

© The British Library Board

http://sounds.bl.uk

Stan Evans Page 203
C1379/51Track 8

particular part of the story, a Phil Trans paper of 1969. I don’t know if I ever gave
you that?

No, that can be – be found …
I’ve got that here, I’ll get that out later.

Is it then from the Danes that the idea of climate change as a concern …?
I think they were concerned because – keeping population in Greenland was quite an
expensive operation for the Danes and so when there was a fear that the climate might
be going to change one way or the other that might be critical for the indigenous
population of Greenland. I don’t know if they count as indigenous, I wondered when
I said that. Erm … I think that’s why Danish government began to take an interest in
this, what the long term prospects were in Greenland. It is called independent now
isn’t it?

Yes.
I don’t know exactly what that means either [laughs], in this case.

The climate change concerns of a modern kind though are about loss generally of ice
and about warming –
Yes, yes. And that’s becoming more obvious – I won’t say day by day but certainly
year by year now.

And I assume, but perhaps I’m wrong, that there was no concern of this kind, the
concern of the modern kind with warming and loss at this time?
At the time I’m talking of, no, I don’t think we thought that then. There was no – I
don’t remember any talk about it, no.
[0:32:10]
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Could you describe the Polar Institute cold rooms and the work that was done in
them?
Well, the Polar Institute extension from the original 1930 something building, very
nice 1930 something building, that was a grant from the Ford Foundation, wasn’t it? I
think so [laughs]. I remember there was an agonising moment when they got the
decimal point wrong in the telegram about the grant, but I’m not very clear about that
now. I was at the time. Anyway, the extension built then was basically something of
an extension to the museum but major extension was to the library. And then on a
floor above to provide lots of – well, a number of separate research rooms. On the
library extension floor there was to be – there is an archive room, which was
temperature and humidity controlled, and it even had to go up a slight step at the
entrance at the insistence of Brian Roberts, who said if there’s going to be a flood on
that floor we don’t want the flood going into the archive room. And he wouldn’t have
any water above that floor, so we didn’t have any water in the electronics lab on the
top floor. We didn’t really need it anyway. The geological sort of – geological lab
working space was on the ground floor. All those were new in the extension, built in I
suppose – well, round about 1970, wasn’t it, thereabouts. Working very – it was very
agreeable working so closely with the architect because, you know, we were going to
then get lots of laboratory space which we hadn’t had before. So it was very nice
working that out with the architect. What was it that you asked me? [Laughs]

I was really wanting a description – I don’t know what a cold room looks like to start
with –
Ah, the cold rooms.

And then what was done in it.
Cold rooms were in the basement, seems obvious, don’t know why it should be but
that’s where they were. And what Gordon Robin was very anxious about was that
they shouldn’t generate a bit of permafrost underneath, or worse still not permanent
frost underneath, so that ice lenses started to grow underneath due to the cold above.
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And so there had to be – underneath the cold rooms there had to be electric heating
put in the floor to make sure you weren’t freezing the ground underneath, even if it
was only from time to time frozen. That way ice lenses could grow and cause frost
heave. That was one feature of the design I remember. There were two rooms,
massive doors and massive insulation of course. The entire basement was – I suppose
the building floats rather than – and I suppose that’s true of many buildings in
Cambridge, rather than, you know, sits – they certainly don’t sit on native rock
foundations. There isn’t any. And so the whole basement space, when it had been
excavated by diggers and the walls built inside, the whole of the outside was then – it
was said to be – what’s the term they use? Anyway, it was painted with pitch thickly
throughout so that you were tanked, that’s what they call it, the basement is a tank.
And as I see it, it’s probably supporting the building by just floating, or to a large
extent. Anyway, the building hasn’t cracked in the years since. The cold rooms, apart
from the fact that there was refrigeration machinery and that – I remember that it was
wired up to a little warning light on the ground floor, where you’d see it always going
in or out to ring alarm bells or flash red lights if the refrigeration failed, because one
of the jobs of the cold room was just to store cores. This was before the British
Antarctic Survey built their new building in Cambridge, before they brought
everything to Cambridge, they had it – you know, they were scattered about among
institutes all over the country before that. So one object was to store ice cores for
subsequent analysis. And there were work benches, which Julian Paren worked, to
make measurements in his case of the dielectric properties of snow and ice samples.
What else can one say about the design of them? You had to wear warm clothing to
go in, that’s obvious. And the temperature they were kept at I don’t remember. It
would probably be below minus twenty or about that, I don’t know. There are experts
in this field and I’m not one of them.
[0:38:11]

And so he would just take blocks of ice out and use some sort of equipment to measure
them?
What sort of equipment to measure with was very much our problem, particularly if
you wanted to measure over a range of temperatures, so the geometry of the sample
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you’re looking at changes a bit, you’ve got to take account of that. And – and over a
wide range of frequencies. We wanted to know, you know, the properties at all
frequencies so we could develop our ideas further about what equipment we used for
different purposes. So it would be within – it was certainly within a temperature
control cabinet inside the cold room, because sometimes you’d want it a bit warmer
than the cold room was and sometimes you’d want it a bit colder.

And what was the piece of equipment that was used to measure the extent of radio
wave – ?
Well, you had measuring cells of different geometric design for measuring dielectric
properties but the – it was broadly – for the lower frequencies it was just a disc shaped
parallel plate capacitor with what are called guard rings, I don’t think it’s worth
describing those [laughs], but they’re a way of making sure you know where the
electric field is within the sample. And various other geometries were tried to take
account of the expansion and contraction of the sample of ice you have with
temperature. That was quite troublesome to take account of. I’ve had a lot more
experience of it since with the NPL, National Physical Laboratory.
[0:40:07]

I was going to ask you about your experiences of Soviet glaciology and I wondered
what you would be prepared to say of the Copenhagen meeting and any other
meetings where you interacted with Soviet glaciologists concerned with radio echo
sounding or otherwise. I don’t know whether perhaps you had experience of Soviet
glaciology in Antarctica. You mentioned a forced landing at Vostok once but I don’t
know whether you ever went to a base or a …
Well, Vostok was a base. I’m not the right person to talk to you about the glaciology
but I can perhaps think of a bit. And no doubt there have been lots of conferences in
Copenhagen but I can only remember one, which was a quite informal one, organised
by Preben Gudmandsen. And the part of it that I remember is the part that I was
concerned with, it was discussion of the, you know, different parameters of the
apparatus. Not the electronic design but what overall parameters you’re aiming for,
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transmitter power, pulse length, frequency, receiver sensitivity, type of receiver was
coming into consideration now. It was Gudmandsen that introduced me to the idea of
the logarithmic receiver. I may have mentioned that earlier. So that you could record
an enormously greater dynamic range of echo strengths, because you’re sometimes
looking at large highly reflecting things close to and you’re sometimes looking at very
slightly reflecting things far away or through – through heavily absorbing medium in
between. So you have an enormous range of certainly – certainly a factor of ten to the
sixth, ten to the eighth more often. Gudmandsen introduced the – introduced me to
how to make a logarithmic receiver, which we took up straight away. I don’t know
where he’d got it from. And then subsequently I think he made the first moves into –
after my time, into the coherent receivers, which I think I’ve also mentioned before –

Yes.
Something which permits you to integrate some though records over a period of time.
By a period of time I mean a few seconds at the most because don’t forget you’re
transmitting the pulses at several hundred or several thousand per second and it’s very
– you can do very much better in sensitivity if you add – and as the target is
essentially static you’re probably moving but very slowly, you can move as slowly as
you need for this purpose. So you can sum lots of echoes over a period of time and
there are some very good ways and some not so good ways of summing them and
increasing the sensitivity. So that the maximum system performance, as I called it,
I’ll tell you what that means, in my time was about 160, 170 dB. That means a factor
of – let’s take the 160, that means a factor of ten to the sixteenth, ten to the sixteenth,
between the transmitter pulse power and the receiver sensitivity, the smallest received
signal that you can detect. And ratios as big as that are quite uncommon in
measurement [laughs]. That’s all this fuss about seeing the transmitters inside a cast
metal box, you know. And it poses questions about whether to have separate
transmitting and receiving antennas, that sort of thing, all of which I’d been familiar
with at Jodrell Bank. Their transmitter powers were much higher still and the power
consumption much higher too. Well, I think with the coherent receivers they’re now
approaching 200 dB, that’s ten to the twentieth in power ratios. I’m out of date on
that but that’s a guess.
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And what were your impressions of Bogorodsky on this occasion? I think he was the
only …
He’s the only Russian I remember. I think Gordon Robin knew some others and
[inaud] had friends over time. Well, Gordon Robin had been – was quite a close
collaborator with Kapitsa. Kapitsa junior, I might get their names mixed up. Peter
Kapitsa is the elder, isn’t he, he was the physicist, and Andrew Kapitsa, his son, was
the geographer. And he did seismological work, which – it was through seismology
that Gordon Robin came into this, you see, came into the glaciology. Well, I don’t
know which order around that was, because of the glaciology he got into seismology,
I’m not sure. And so about Bogorodsky, well, I remember faintly humorous, only
faintly, things about his character. Of course we were consumed with interest about
the Soviet regime and what it was like to live under it and he was equally inquisitive
about the capitalists of the west, but all at a very subdued level, I think. And
scientifically, I think Bogorodsky was – he had one or two collaborators in the – so he
was probably principally based in the Arctic and Antarctic Research Institute in
Leningrad, wasn’t he?

Yes.
I think that was it. Leningrad as it was then called. So there were certainly colleagues
there but I wasn’t aware then, and I haven’t learnt since, of any particularly close
colleagues of his. At the time I knew him I think he was a bit of a lone figure,
perhaps, I may be wrong about that. That’s what I remember of that. Of course there
were quite a number of quite serious glaciologists in that institute then and there
maybe still are, more of them.

Do you remember what he said or what his sort of contribution was at this meeting in
terms of discussions of parameters?
No I don’t actually, but there is a report of that meeting, which I don’t have myself
but it’ll be in the libraries. There had been another informal meeting organised by
Bauer in Strasberg. But that was very informal. And Bauer’s interest of course was
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mainly in the Alps, Alpine glaciers, as far as I know. So I don’t think I’m doing very
well on Bogorodsky.

It’s okay.
[0:48:47]

Could you describe work that you did in Switzerland and Norway in terms of radio
echo sounding with …
Oh yes, I don’t think we did that before, did we?

No.
Erm … I think the Norway came first and – yes, must have done. This was at the
invitation of Gunnar Östrem, who was in the – something hydrological or
hydroelectric – hydrologic in general, I think, institute in Oslo. I can’t remember its
formal title. And how did we come to know him? Well, I suppose all the
glaciologists knew one another and I didn’t know them all so it would have been
Gordon Robin who put me in touch with him or the other way round. Östrem might
have approached Gordon Robin, that way it came to me. So I think there were two
trips to Norway, where they were principally interested in hydroelectric power, as far
as I remember. The idea being that if you knew where the bottom surface of the
glacier was you found out what was the highest point above sea level, I mean, at
which you could tap the water, ‘cause the higher you tapped it the more hydroelectric
power you got, the greater the fall. And I think the interest in Switzerland later was
much the same. So we went to principally – I think there were some flights – I think
Bev Smith did some flights over – is it Folgefonn, bit north. But the main work on
the ground that we did was on Hardanger jøkul. Terry Randall came there and there
was a Canadian research student, Les Davis. He came to Switzerland. I don’t think
he came to Norway, I think that was – yes, Hardanger. We took the train from Oslo
and Gunnar Östrem came with us and whichever was the nearest station to the icecap
on the line from Oslo to Bergen [Finse] there was a, you know, ski hut place, a big ski
hut place for skiers, but we tramped from there, having to cross a river, I remember,
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icy cold water [laughs], onto Hardanger, where there was a hut and where the weather
was very bad. It rained some of the time. But we had an antenna to be dragged
behind a small sledge. We didn’t have a tractor so I suppose we were man hauling –
oh, sort of skidoos at the – that’s right, at the ski resort. And the antenna was a
framework of Dexion, if you know what – that’s big Meccano, which we had to
assemble there then. I remember we’d unpacked it in a hotel in Oslo and assembled it
in the basement to try it all out first. And I think we got very little from that. We got
lots of echoes but they were all from – we had the photographic recorder, still the
same Shackman cameras, but the thing was all sort of wrapped up in a groundsheet on
a small sledge and towing these Dexion antennas. We got plenty of echoes but they
were all from the body of the ice, very little of a clear bottom, because so much water
pockets cause reflections. I can remember the records fairly well, what they looked
like in general, but I don’t think they were ever published anywhere. And Bev Smith
and I had written a paper about what the effect of water pockets, and for that matter
air pockets, but they weren’t significant, what it might be like, and the general
conclusion of that paper I remember was not that they reduced the signal to too low
levels to detect but that there was just so many echoes that you couldn’t tell what was
the bottom amongst them. And that was the way it was, that was the way we found it
there. So that was in that sense a failure. I remember Terry Randall phoning home –
phoning his wife at home and I don’t remember exactly how he greeted her, but he
had, you know, fairly intimate expressions for greeting her [laughs], and he told me
afterwards, he said, they do know us, don’t they, meaning our wives. He said, ‘I only
just greeted her –’ what did he – I think he always called her popper or something,
because she straight away said to me, he reported to me, it didn’t work did it? She
knew from the tone of his voice in the greeting [laughs]. So that was, well, nice in its
way.
[0:55:45]
And we subsequently – and again Terry Randall came and in this case with Les Davis,
the Canadian research student. He’d been a technician in the engineering department
– before I went to the engineering department he’d been a technician in the electrical
engineering department there. And something about his qualifications didn’t allow
him to proceed to a Cambridge degree. Well, he wasn’t taking – he wasn’t registered
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as an undergraduate, but he asked as a technician to be allowed to go to the lectures.
And, you know, he was a likely lad, promising, so he was allowed to go to the
lectures. I can’t remember if he was allowed to write the exams but he wasn’t going
to get a degree for it. And I don’t remember what his qualifications were from
Canada but there were some, there was some qualification from Canada, some
university qualification. So he was therefore registered for MSc, not PhD, in
Cambridge because of something to do with this and the regulations, which he got.
But that’s how he was working there then, and a privately funded maintenance grant.
And he came to Switzerland with us, the Jungfrau, went up on the Jungfrau railway,
which I don’t remember what altitude it takes you to. But Hans Rothlisberger, who
met us at the station at the foot of the mountain railway, said we must spent the night
at Kleine Scheidegg, that’s half way up, to acclimatise to the altitude, which I thought
was being a bit fussy but he was dead right [laughs], very necessary. I was affected
even so, although we spent a night at Kleine Scheidegg. From there on up it’s a cog
railway then in a tunnel, hewn by hand.

Gosh.
Have you not been up there?

No.
No? Marvellous, marvellous, solid rock the whole way. And in places holes – you’re
going up in the tunnel and holes through the rock, you can look out, there’s a window,
through which climbers have been rescued, I think, sometimes. And a sort of research
student [presume ‘station’ is meant] in the rock, completely out of sight, at the railway
terminus, all inside the rock, and then doors out onto the glacier, or a door. And we
assembled the antenna on the glacier there. And that was more successful. It’s bigger
and broader and smoother, the Aletsch, and it descends to, what’s it called,
Konkordiah platz, where two or three other glaciers come in, so you get a bit of a sort
of puddle on a large scale before it descends right down into the [Rhône] valley. Erm,
and Hans Rothlisberger was very familiar with the topography of the whole area and
he’d skied all the way down more than once. And we got it all working and Terry
Randall and I, and Hans actually, left Les Davis there to do – ‘cause there was another
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sort of hut he could live in at Konkordiah platz, accessible only through a long ladder
[laughs]. And he definitely got results there and I’m sorry these weren’t ever
published. And the history of – subsequent history of sounding temperate glaciers has
advanced but only slowly. It’s always – it’s a lot more messy than polar work, but
there are much more suitable apparatus now for sounding temperate glaciers. You
have the choice, when you find your trouble by the clutter from reflection from water
pockets in the ice, you can either go to a very much higher frequency so that you can
have shorter pulse lengths and narrower beams and so not illuminate so much volume
of scattering material, or you can go to a much lower frequency, where the water
bodies scatter less, for reasons we won’t start on here. And it was Bev Smith that
persuaded us to go to very much lower frequencies so one of the Swiss apparatus was
, I think on twelve or fifteen megahertz, so it was a fairly slow business. And I’ll find
you some pictures of those antennas. They were made of bamboo, not Dexion. I
thought I’d invented, well, I don’t know if anyone else has done it, a way of building
bamboo structures – the Chinese must have much better ways, but so as to make this
antenna with bamboo struts I had the idea of – the way you could have two bamboo
struts joined together, perhaps crossing, perhaps foldable, was by having each one
held by a jubilee clip and the two jubilee clips, you know what I mean, riveted
together. So you didn’t drill any holes in bamboo or anything like that or put screws
in, you got hold of it with a jubilee clip. Well, and that way you held a plate and that
could be hinged with the other bamboo. So you could make a foldable structure out
of bamboo. It was quite nice and it worked up to a point. And Bev Smith designed
that receiver entirely digitally, it had no traditional radio frequency components in.
But it wasn’t published.

It sounds –
And at the other end of the scale, to go to the lowest possible frequencies, you just
generated an impulse. And Gudmandsen started this, now I think of it, with an
avalanche transistor, was the technique he introduced me to. You see, he produced
these ideas, which I didn’t know about.
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It sounds as if the place that you choose to do radio echo sounding is very important
in the outcome. You mentioned that you thought that Ellesmere Island was an almost
perfect place to try …
By accident we found we – we realised that we’d come to the easiest possible place,
‘cause it’s really cold and dry and not all that deep. In fact, the first trials with the
tractors in North Greenland, the snow was warmer there, ‘cause we were starting near
sea level, or why ever it was – I don’t know it was warmer. And it was there that
Gordon just said, well keep going at higher altitudes, it’ll be colder, and it was, it
worked.
[1:03:41]

Were there good and bad places in Antarctica on the long surveys?
I think all the continental ice sheet was – I don’t like to say it was easy but it was
[laughs]. And the ice shelf was also a relatively easy target because it’s smooth and
uniform. It is that bit warmer but it’s not that – you know, it’s a few hundred metres
thick, not a few kilometres thick, and highly reflecting where you meet the seawater.
So by these standards they were all easier places. And of course where the clutter did
arise obscuring the bottom echo, it was interesting in itself because that was the ice
streams, it was all churned up. I believe ice streams had been recognised before that
but I don’t think anything on that scale had been seen or envisaged till we found those
ice streams discharging from West Antarctica into the Ross ice shelf.

Now, given that it’s a life story interview, I thought that I ought to ask you some
questions about yourself beyond work in the period that we’ve been talking about,
which is really your research career as an adult.
We didn’t quite – well, perhaps I should have looked more carefully at your notes, but
I don’t think we quite completed – we’re still talking about research career or careers.

Oh yes, we haven’t – oh, I do know that we haven’t finished the engineering
department, we’ve got more to do.
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Rightho, rightho, yes, yes, not a lot but some.
[1:05:33]

But I wanted to ask you about your sort of political views or possible engagement
during the course perhaps of this period of working on glaciological radio echo
sounding.
I’m not quite sure what you mean. But what occurred to me as you said that was I’m certainly not a political animal but even in terms of, you know, planning what
would be useful to do, what is possible to do administratively, Gordon Robin did it
all. You know, I feel I – it was an ideal combination of … not so much skills but
attitudes and interests. He very largely determined where we went next. Oh, the
escapades into Norway and Switzerland were fairly independent, yes, except he knew
the people, you see. I didn’t make efforts in that direction. I had a rather narrow
view.
[1:06:48]

I wanted to ask you about a – I think I’ve detected something about the way in which
you see yourself in your interview concerning ambitiousness and that – I might be
wrong and you can correct me, but that you may see yourself as having been less
ambitious or career focussed than some people around you. The reason why perhaps
this has occurred to me is that ways in which you talk about Gordon Robin and also
there was a story of waiting for flights out of McMurdo and you talked about David
Drewry energetically organising surveys and mappings and you said I think I just
pretended to tinker with the equipment or something.
Yes.

And also you’ve said that you regarded your home life as being the foreground and
not the background and so on. Now I wondered whether there was some sense in
which you think of yourself as being – however committed and dedicated in your
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work, as being somehow less career focussed or less ambitious than some people
around you. Is this a complete misreading of how …?
I don’t know. I think one isn’t the best judge of oneself. But I see you’re finding it
difficult to know what the question is and so am I [laughs]. I think you are more
ambitious or just – not more reckless but I certainly for a long period felt I could do
anything I put my mind to, you know, but there are quite a lot of things I can’t be
bothered to put my mind to, I think would be true. And then you get a bit less sure of
yourself as you get older, perhaps after a few failures. [pause] I don’t think I’ve
thought about what is my attitude to all this, career things, I just found it very
interesting to do. And it was nice when some of it – well, certainly that it was of
interest to other people to get the results, and some of it might even be important
generally. That’s satisfying. But it’s a huge privilege, I mean, to have the opportunity
to work and think like that, I now see. I don’t know whether I realised that at the
time.

Did you – I suppose the question is, were there people around you who you felt were
more single-mindedly focused on career and work to the exclusion of other things in a
way that you weren’t?
I never thought of it like that, no. I mean, the time we’re talking about, it’s otherwise
– apart from my immediate research students, it’s other glaciologists. No, I didn’t
think of them as being any different in their attitude or being the same in the attitude.

Another sort of area of your life that I think we ought to consider is that if you had,
over your sort of life as an adult, fascinations with particular authors or poets or
musicians or dramatists and so on, that we don’t know about in the interview but
which are significant. I think it would be a shame if we didn’t record that. If outside
of work you had enthusiasms that you haven’t spoken of, I suppose is another way of
saying it.
Well, I think the enthusiasm is absolutely normal, it’s the family. And the first half of
this time we’ve been talking about it was a young family and that takes up quite a lot
of not only energy but – as I think you know. And incidentally, hopefully and
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truthfully in my case, leads to a great deal – the keenest pleasures you have are going
to be at that stage with the family and afterwards perhaps the keenest satisfaction
you’re going to have in life. [pause] I can’t think of a particular – you asked about
reading and other activities. I mean, of course we went to concerts, of course we did,
there’s so much on offer in Cambridge and – without going to London. And I think
whatever I read was completely haphazard. I do find it easy to get completely
immersed in a book at the time, not to easy to remember it clearly sometime
afterwards [laughs]. But I can get life and the book quite confused together when I’m
reading something I’m keen on. For something completely different, I mean, what am
I reading at the moment, I’m reading Christopher Hitchens’ biography.

Oh yes.
Now he’s not a character that you’d describe as loveable or that you could agree with
much but, by gosh, you can’t help admiring the intellect. As one of the reviewers of
this book said, you’d better be formidably prepared if you’re going to take issue with
Hitchens [laughs]. And actually I’ve been laughing out loud at some of his more
outrageous things. Er … I’m not particularly thinking about him and his character but
I do admire his prose, it’s fabulous, how accurately he can say things, apparently
offhand. However we don’t want to – that’s perhaps enough of that.

Now in terms of your career, we’d got to the point of being in the Department of
Engineering and you’d described one of the features of your research there, which
was the ground sounding.
[End of Track 8]
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Track 9

Could you describe other research undertaken at the Department of Engineering?
You’ve mentioned already ground penetrating radar but only that so far.
Yes. Well, that had been a thought in mind, perhaps the only thought in my mind,
when I moved there as a research project, that it would be good if we could extend the
idea of depth sounding in ice to be able to investigate soils and very probably things
like concrete. Other places had been interested in sounding in concrete and two of my
former research students had followed up the impulse radar methods, one is Gordon
Oswald, I can talk about in more detail what he’s doing now. But the other was
Fanian Kong, the Chinese research student who came in some sort of exchange deal
between the Chinese Academy of Sciences and the Royal Society in London. And he
was – he eventually got out of China before Tiananmen Square and has been working
in Norway ever since. He started on a NATO scholarship but got thoroughly involved
in the geophysical world in Norway. And he has developed more soil sounding
techniques, quite different but still radio and radar techniques but quite different
modulating systems than I’d thought about, and particularly applied to archaeological
investigations and more recently to - by oil companies. But one archaeological
application of interest was with Thor Heyerdahl, do you remember, the Kon-Tiki
man? He’d been working with him. So they in fact got further with – those two got
further with the impulse radar and in Gordon Oswald’s case also with glaciological
data, further than I did when I moved to engineering.
[0:02:31]
But it provided – one of the problems associated with it, generating suitable
waveforms by electronics wasn’t particularly difficult, but suitable antennas for it
were quite a part of the problem. And so one or two research students worked on
antenna development for this purpose. And it was at a time when the idea of cellular
mobile phones was being considered as a possibility and where it would be necessary
to have transmitters dotted all over the country, as it turns out now all over the world,
each covering a limited region round the transceiver, so that people could have mobile
telephones. Seemed a fairly farfetched idea but it meant that money was available
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from the research councils for antenna work and that’s how I got grants for research
students to work on antennas, which I didn’t foresee having any connection with
mobile phones and they didn’t. But we did make some very broadband good pulse
response antennas. Might have had more effect on the design of digital TV antennas
now, come to think of it. Well, that was going along slowly but most of my time from
then on was going to be spent in undergraduate teaching. And I don’t want that seen
as a sideline. People talk about my work meaning just their research work, I saw
teaching as a very important, a very rewarding part of my job. I suppose really
because we got such very good students who were, with very minor exceptions – well
of course most of them were quite gifted but the main thing was they were keen. And
if you get a group together of twelve or fourteen students, that’s about the optimum
size, I varied it from year to year, but a size something like that, you can usually get
them to cohere very well so that the strong ones help the weak ones. They really do.
I mean, they can do far more than any teacher can do in helping one another. They
understand one another’s problems better and they probably express themselves in
their language better. So I did feel I’d succeeded if I got – if I got them to cooperate
with one another, which in many, most cases worked very well. But that was the
undergraduate teaching in college. And you have groups of that size because there are
however many, at least two dozen, different colleges, all with their own, in this case,
groups of engineering students. So you can have, if you wish, in your mind, in their
mind, a bit of – quite a lot of competition between one college and another but not
between the ones in your group. That was my style, I hope, and quite often it worked
quite well. So I really enjoyed that, really found that satisfying and just some of them
still correspond with me and that’s rather satisfying too, to see where they go and
what they do.
[0:06:12]
Now we were actually – we’d got as far as, well, the engineering department and the
impulse radar and the possibility of soil sounding. It happened quite out of the blue
that in addition there came an enquiry from a medical research council unit, a small
unit in Cambridge called the Cryobiology Unit. And the enquiry came onto my plate,
not because of the cryo aspect of it, when they were looking at all sorts of things to do
with low temperatures and the effect on living tissue, but because one aspect of it was
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that they hoped to use cryo preservation of whole organs for organ donation. And this
is distinct from just refrigerating organs, which you sometimes see rushed about the
country in polystyrene boxes where, you know, they reckon they’ve perhaps got
twenty-four hours to get from one patient who’s donated the organ to someone who
needs it. But cryopreservation they were envisaging could last very much longer,
would able you to have an organ bank and so to do proper tissue matching, about
which I know nothing except I can use the words and I see it’s a problem. And it
came to us in the electrical engineering part of the engineering department because
they wanted to know if radio or microwave methods could be used for reheating
cryopreserved organs according to some specified temperature time profile. Basically
they’d been able to do slow warming by conventional methods and, you know, they
had little graphs of something which measures damage to the organ, and I don’t know
what the index would be, - against rate of warming and, you know, for different
perfusates and things, meaning antifreeze, for freezing the tissue. And on such plots
there would be contours of damage versus profile of temperature change over time.
And it wasn’t necessarily known that rapid re-warming would be more beneficial, it
was just they weren’t able to do that, they needed to investigate it. Not only did they
want it to be rapid but they wanted it to be uniform, not too much temperature
difference between one part of the organ and another. So rather like the beginning of
the radio echo investigations, I saw what it was necessary to do was measure the
dielectric properties of cryopreserved tissue. Something which the first research
student in this field, Tim Marsland, was able to establish was that – you know, where
we’d get bits of liver from the butchers and so on, but no, mainly we had materials
provided by the Cryobiology Unit, which was within the Department of Surgery in
Addenbrookes Hospital. Erm … and they had different perfusates, which was
something of, you know – a lot of fashions in which institutions in different parts of
the country favoured with perfusates for the tissue when you freeze it, so they all had
their favourite recipes. I think they were rather keen on butane 2,3 diol in the
Cambridge unit, and certainly that was one that we investigated a lot. But what Tim
Marsland was able to establish pretty early on was that the properties of the perfused
tissue were absolutely dominated by the perfusate itself. So that gave you a lot of
control. It also meant you could spend your time, a lot of your time, measuring the
properties of different perfusates without the mess of dealing with the tissue, then you
could check it out later with the tissue. So that we saw as a great simplification and it
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was, it remains so. The difficulty was not in the matter of delivering sufficient
electrical power to the samples we made but to make it uniform. And whether or not
it – one of the things – several things determine whether or not it’s uniform. If you’re
trying to reheat it very quickly, so we’re talking about, well, if possible, ten kelvin per
second, ten degrees per second we’d say colloquially, and – and you didn’t want
temperature differences more than one or two degrees between one part of the organ
and another. And this would be – you had a measure of control – you had free choice
of what radio or microwave frequency you used, you can readily imagine that if you
used a very high – like a microwave oven is two and a half gigahertz, which is a
wavelength of a centimetre or a few centimetres, twelve centimetres actually the
wavelength, in air, much less within the material. So that if you have a wavelength –
this is not precise but I’m just giving you the idea, if you have a wavelength which is,
let us say, smaller than the dimensions of the sample you’re dealing with you won’t
be surprised if the heating is non uniform, the shortwave length things don’t penetrate
so deeply. And it’s worse than that because in certain sizes the thing starts to resonate
and so has quite deliberate hot spots and cold spots if you hit one of these resonances,
which you can very easily do. And it also depends on the shape of the sample. So in
an attempt to reduce this to the simplest possible thing we made spherical shapes.
And because the principle organ we were concerned with in the first place was the
kidney, which isn’t quite spherical but has some bits sticking out, but we – we used a
ping pong ball as the mould and would fill this with perfusate, with hypodermic. And
latterly, or some of the time, we were able to dispense with the ping pong ball if you
made the perfusate into a gel, probably just with gelatine but again you have to check
which effect that’s having on it, but in order to get away from any possible effect of
the sort of celluloid ping pong ball. And we had to try and measure the temperature.
So that was a near – approximate size to a human kidney, a bit smaller I think. So you
have to try and measure the temperature at different points within, we’ll just call it the
ping pong ball from now on. And that’s difficult in a strong electromagnetic field,
you can’t have any wires in there. So there was a type of thermometer which used
fibre optic leads and there were one or two different tricks with what they could put
on the dot on the end which enabled you to measure temperature. One was with
certain phosphors, which would receive from the control unit, the other end of the
fibre optic cable, would receive a little pulse and light, which started the phosphor and
the rate at which the phosphor decayed was strongly dependent on temperature. And
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this was measured by the instrument which drives the fibres in general. You bought
the whole instrument, can’t remember the name of the company but it was US. An
alternative was you had – which I think was better but same sort of idea, you had a
phosphor with – where you looked at one or two different lines in its spectrum, not
how rapid it decays but you illuminated it continuously and looked at the line
spectrum and the relative strength of different lines depended on the temperature. So
these were fibres which were quite difficult to handle and you wanted to get several of
them into the ping pong space, so usually we’d have them distributed along the
vertical axis or along the horizontal axis. The axis – because the electric field wasn’t
– was in a certain plane, you see, so there was identifiable axis. And we had it inside
a metal container, which you can think of as a microwave oven but in this case it was
rather bigger, it was cylindrical and it was made to resonate, ‘cause that was – so you
chose a – you made the structure so that it was resonant at the frequencies you’d
decided to use and you decided that on the basis of the dielectric measurements versus
frequency. And I think quite a lot of progress was made. The whole of that research
was funded by the Wellcome Trust. I had originally made an application to the
Science and Engineering Research Council and I don’t remember exactly what they
said, either they didn’t like it at all or that this is medical work, it’s not our work. I’m
not sure what they said but they rejected it. So I went to the Medical Research
Council and I think – again I’m probably not being fair but my recollection is they
said we can’t consider this because it’s been rejected by another … research council.
I mean, my colleagues, who knew more about this than I did, said I should have just
written a different proposal and not referred – and, you know, made it somehow
different from what I’d submitted to the Science and Engineering Research Council.
And I can see that that was more likely to work but that was too late by then. But it
happened that one of the committee of the Wellcome Trust – I don’t think I knew this
at the time. I happened to be talking to Alan Cuthbert, who’s a pharmacologist, over
dinner in college and he said, well, you should apply to the Wellcome Trust. He was
one of the … committee whatever that gave grants. And he told me exactly how to
make application to them, saying that of course he would absent himself from any
meeting where they were considering my application. But having been taught how to
make an application therefore it succeeded, by somebody who knew the right way to
do it. But I hope the science was quite good as well. So they funded the whole of that
and I think it went well, as far as we could go as engineers. And as I came very near
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to retirement, just before that, the Medical Research Council decided that they could
no longer afford to have a medical cryobiology unit in Cambridge or anywhere else
and they closed it down with the loss of all their staff. Some of them may have found
jobs elsewhere with the MRC, I don’t remember. And some I know left the country,
went to the USA. But David Pegg, who was the Director and the one with whom all
our dealings had been as he’d taken a very keen interest in all our experiments, we
collaborated the whole time. I mean, he was looking for a job and was taken under
the wing of York University, where they established a new unit for him, which was
doing well the last I heard. Oh, and the other thing was that as I was retiring the
apparatus which we’d build for supplying the resonator, it was 440 megahertz was the
frequency we’d decided upon. I don’t think we regretted that at any stage later. That
was a compromise between uniformity of heating and being able to get enough heat
into the specimen itself. And particularly what we were looking for, and what we did
a lot of work on the perfusates for, is you wanted to try to – we could influence the
composition of the perfusates and what we were trying to do was arrange them so that
they were inherently stable. Now you can imagine how they might be unstable. If
you have electrical properties which change with temperature in such a way that more
power is absorbed as the temperature rises, you can see it’s highly unstable. All of
them were highly unstable in this respect, but some not so bad. Some nearly flat and
those were the things we had to go for. And that was probably the major contribution,
where it was turned over to the medics. As I was packing my bags, it was therefore
agreed with the Wellcome Trust that the whole of the apparatus, which basically they
owned, they’d certainly paid for in the first place, could be transferred to the
University of York and David Pegg’s unit there. And they used it and have continued
to use it but I don’t know what’s happened in the last three or four years.
[0:22:01]

Did the apparatus for this bear any relation to radio echo sounding of ice apparatus
in terms of its design or construction?
No, the problem for us was entirely microwave engineering. But we did have to
measure these properties over a range of temperature from liquid nitrogen to
physiological temperature, so it happened that I was somebody who wasn’t afraid of
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trying to make dielectric measurements at cryogenic temperatures, under cryogenic
conditions. And one lucky break was that the superintendent of the workshops in the
engineering department sent round a note to all staff saying, somebody who operated
a, we didn’t call them recycling units in those days, we’d called it a dump, had written
to him saying he had a big laboratory freezer [laughs], was anybody in the
engineering department interested in it. And superintendent of the workshops
probably didn’t know, he just circulated this to all staff, and I was extremely
interested in it. And I think we got this accurately controlled cabinet, which had a
working space inside of, well, not three foot cubed but a bit less but not much less,
plenty of space inside and means for getting leads in and out, and accurate
temperature control all supplied. I think we got it for about 150 pounds. It would
have been, well, more like – it would be over 10,000, I should think. But it had been
– you know, appeared on a waste dump somewhere and the – whoever was in charge
of that had the wit to enquire if anybody wanted it. So he probably got all the 150
pounds [laughs].
[0:24:16]

And what did the transmitter look like? You said it was …
Oh, you had to have – you mean for the re-warming?

Yes.
Oh well, you’d just got to generate a lot of power at the frequency you’ve chosen.
And by this time it had become possible to generate that with transistors, which you
did by having lots of them and had the right means of splitting the power and
combining it between them. And they, as they say, fail gracefully, meaning if one
goes there’s still a lot left. So a rather different approach from vacuum tubes. But I
found a company in the Isle of Wight, which wasn’t terribly convenient, how I found
it I can’t remember, but he was making microwave power – transistor microwave
power generators. And what I particularly liked was he made them water cooled.
Now normally we want to keep water out of your electronic apparatus but if you
design it to have water in in the first place you can keep them separate. And the life
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of transistors, where you generate the heat in a very small region, so you have to have
very good conduction of the heat to wherever you’re going to get rid of it, means that
water cooling is very suitable. So they could be bolted down, these transistors, onto
one half of a brass sheet, all of them, where machined on the other side are the
channels for the water running through. And it’s hugely important in the life of
transistors that they are kept cool when you’re trying to drive a lot of power through
them like this. So he made the power amplifiers. We made the signal generators in
the first place because we had to have accurate control over the frequency. As the
sample, the ping pong ball, warmed up, we had to be continually adjusting the
frequency to keep it in resonance, so we had to have means to measure how to control
that. And Tim Marsland, the original research student, designed the signal generators,
which were then fed to these power amplifiers bought from the company in the Isle of
Wight. He, the man that ran that, what was his name, Yeo, what was his first name? I
can’t remember. He became interested in the project too so he came to and fro, a bit
like Terry Randall, you see. They found it an interesting application of their skills.
That was a very nice piece of design, the whole – what you were calling the
transmitter. He wouldn’t call it that, he’d call it the power amplifier, you see, you
were delivering it all to this resonant cabinet. The usual terminology would be cavity
but that sounds wrong colloquially, it sounds like a little hole. It was a jolly big
cylinder, it was a dustbin size.
[0:27:31]

Is it possible to explain, for the general listener, what a resonant cabinet is?
Yes, I ought to try. I might need notice of that question [laughs]. I’m trying to think
of the best analogy. What do you think of as resonant?

I suppose when two …
A resonant string is easy to visualise.

I imagine two waves interacting in such a way that they are in sort of sync in some
way or that they are complimentary.
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Yes. I mean, supposing you have the water sloshing about in the bath. If you pad it
two and fro certain periods, frequencies, it comes in step and gets bigger and bigger.
And that’s very like the electric and magnetic fields inside a cavity. It has to go to –
well, in rough terms, like the wave has to stop at the end, the electromagnetic wave
has to be zero on the metal walls. So it’s – if you imagine it as two waves going in
opposite directions so that they add up to zeros on the wall and a maximum in the
middle.

Okay, yep, thank you.
And so you hit certain frequencies. And this whole – when I say what we would call
a cavity but it’s big in this case, 440 megahertz, dimensions – well, a small dustbin
dimensions, not a large one. And it had to be driven by – excited is the technical
term, by little rod antennas sticking into it. So we did accidentally sometimes get the
power so high that sparks would be leaping the whole cavity, you know, a foot across
the middle. That was a matter of altering the geometry then, putting knobs on the end
of the antennas [laughs]. And that way you reach much higher voltages, much higher
electrical fields if it’s resonant.
[0:29:57]

And so then if we continue to think about your research in the engineering
department, does this take us up to retirement?
Yes it does really, yes. That shipping the equipment to York was literally my last
month there. In a way – well, I suppose otherwise – otherwise we’d have just shipped
it to – had the cryobiology unit continued to exist in Cambridge I suppose we’d have
shipped it there, ‘cause nobody was following directly in that line. Some of the other
apparatus has been used since, some of the more general laboratory apparatus that
we’d bought with the Wellcome Trust.

And why did you retire at that point in 1997?
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Well, I was sixty-eight. Nowadays people are complaining at having to work till over
sixty, it’s been sixty-eight in Cambridge for as long as I’ve been there.

And could you then describe any scientific work in retirement, post 1997?
Yes, I did think of something. The – one or more of the research students who were
doing the dielectric measurements in cryopreserved tissue and so on, I had to find – I
had to suggest to the degree committee suitable external examiners. And one time I
suggested somebody from the NPL, the National Physical Laboratory, who I knew
was doing dielectric measurements. And coming from the NPL, of course, he did it
and he was very strict but that’s what you want in an external examiner. I’m trying to
remember which candidate that was but it doesn’t matter. It meant I then had a link
with the NPL. And so I started to meet those people at meetings and somehow
between us grew the idea, it would be nice to have a catalogue, a database, of the
dielectric properties of all sorts of materials, all materials other than metals, where
you can’t characterise their dielectric properties. So that means – well, the biggest
groups would be ceramics and plastics and they’re pretty big groups, I can tell you.
And I started to assemble such a database. And what was very agreeable about it was
I could do – I could do nine tenths of the work in Cambridge, going round the
libraries, rooting out the papers with the data in, sometimes textbooks but more often
original papers. So there was the University library, there was the Engineering
Department library, there was the Cavendish library and particularly there was the
Materials group library. And I could do it whenever I wanted, so I was on some sort
of part time consultancy basis. I think I just told them at the end of the month how
many days I’d done, if any. And I occasionally had to go to Teddington, where they
are, to talk about what we were doing next and what we were aiming for. And I
thought it got – and I wrote round to all the research institutes I could think of that
might be in this field all round the world, well, emailed them of course – you got
somebody’s name and address or email address from a research paper, you write to
the author for his data. Got masses coming in that way. And that went on till about
the year 2002, 2003, when, just as – several events came together then, just as the
NPL were deciding whether they’d really run out of money for this, and I am quite
sore about the fact that they never published it as it then was, but I could also see that
it was just becoming impossible to keep this anything like up to date. [laughs] With
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one person doing it, it was laughable. But the developments particularly in ceramic
materials, electro ceramics – I mean, ceramics deliberately made with very specialised
electrical properties, were so rapid and so varied that a general database like this
couldn’t possible cope. And the NPL said about that same time they’d run out of
money. And as it happened my personal circumstances were such that I couldn’t give
it the time anymore. So that was about then. But I have – I’ll put it on record here
because I’m probably breaking my – I presume I made some agreement with the NPL.
I did tidy it up myself and write all the instructions and made copies of it, which I’ve
just given to several research students who are in this field, some of whom are using
it. I won’t name them [laughs]. I suppose I wasn’t entitled to do that but otherwise it
wasn’t going to be used at all. I felt better for it anyway.
[End of Track 9]
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Track 10

Could you say something about the development of radio echo sounding of ice by your
research students?
Some of them – I can think of two, who have followed directly from the work they
did as – many others indirectly. But the two I think of directly are Gordon Oswald,
who was the one who, with Gordon Robin, wrote up the discovery of Lake Vostok.
Oh, I think the Russians might contest that too because Andrew Kapitsa claimed to
have – I don’t know if this was after the event, I don’t remember the sequence of
events, but he claimed to have a seismic record which showed there was a lake there.
I think it was even worse than that [laughs]. Gordon Robin being the expert on
seismic sounding, my recollection is that Andrew Kapitsa sent his records to Gordon
Robin, who lost them [laughs]. I’m not sure if that – how long that was for. I know
there was a bit of – it was certainly very dubious in my mind, I’m sure not in
Kapitsa’s mind, whether the seismic records showed anything or not. They’re quite
weird to interpret anyway. That’s why it was – he gave it to Gordon to see what he
could make of it, to Gordon Robin. But very clear evidence of a large lake in the
vicinity of the Vostok station appeared on our – it would be 1971, ’72 flight, must
have been December ’71. Is that right? There again I might be wrong about the year.
It was the last flight I went on with the US Navy logistic support in the Antarctic and
this was in some of the highest and the deepest – highest surface elevations and the
deepest ice cover in the central Antarctic, vicinity of Vostok station. And the echo
character was clearly very different from the surrounding rocky terrain, which had
been moderately mountainous. Suddenly, if you have an echo from water – it’s not –
in those conditions it’s not necessarily horizontal but it’s sufficiently near that you
wouldn’t notice just watching the cathode ray tube. But, you see, the pressure of the
ice can be different in different places. There’s quite a bit of dynamics, hydrostatics
and hydrodynamics, involved in that. But the character of the echo is, well,
principally that it stops fading. And fading is used as a technical term, not just –
colloquially it means just getting weaker, doesn’t it? But fading in this context means
varying in strength up and down, and quite rapidly, of course, if you’re over rocky
terrain. Well, suddenly the echo becomes not only stronger but steady, not fading.
And if you’re lucky you – and it’s not very deep, you see the rock surface beneath the
© The British Library Board

http://sounds.bl.uk

Stan Evans Page 229
C1379/51Track 10

water. I don’t think we did in that case but we saw this – and I think Gordon Robin
must have been – he was in the aircraft at the time but perhaps he was taking time off,
perhaps he was in the cockpit, I don’t know. But I do remember Gordon Oswald,
knowing how excited Gordon Robin got about any glaciological results, said, ‘Well, it
looks like a water echo but don’t tell Gordon,’ meaning Gordon Robin, ‘’Cause he’ll
say it’s a lake straight away and he’ll want it published straight away.’ [Laughs]
Which of course was what did happen. It was water, there was no doubt about it.
[0:04:38]
And a lot more detailed ways of – and certain ways of recognising water echoes, even
if it’s not very deep, even if it’s not a large extent, so you can’t tell very much if it’s
fading – quite detailed methods have been developed by Gordon Oswald himself and
quite recently, ‘cause he’s one of the ones that – not apparent at first that he continued
with this work. In fact he went to work for – after a series of smaller jobs, actually
selling seismic transmitters and receivers for some company I’ve forgotten the name
of, but he eventually got to Cambridge Consultants and became involved, or made
himself involved, in impulse radar, which means a slight distinction, the sort that we
were planning to use for sounding rocks and soils and concrete, where you just
generate a single impulse, not on a carrier wave of a particular frequency. You don’t
modulate a carrier wave, you just have the impulse itself on its own. And it has a
spectrum of its own, which I won’t attempt to explain now. But you hope by that
means that you’re using the lowest possible frequencies you can in order to penetrate
the material. And to get the resolution you make the pulses as short and sharp as you
can. And methods of doing this with transistors have improved and they’re quite
powerful transmitters now. So Gordon Oswald then becoming involved at Cambridge
Consultants in using these techniques for collision avoidance between vehicles, road
vehicles, and that became very high resolution, such – the one they were particularly
concerned about was side impact with cars, so that you see something coming into the
side and you’re able to – I suppose the main – the main object is to inflate the air bags
in time. There isn’t time by the time you’re hit on the side. If you’re hit in front
maybe there is. And anyway that produces an acceleration, a deceleration, I should
say, generally, which is sufficient to trigger the air bags. This was the work Gordon
Oswald was doing with Cambridge Consultants but he still had – he still wanted to get
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back into glaciology. And he some years ago now persuaded Cambridge Consultants
that they didn’t need his services fulltime, he wasn’t on several different projects, he
was just on the collision avoidance project, as far as I know. They might have kept
quiet for commercial reasons about anything else, I don’t know. And he managed to
get a large chunk of time off, I think maybe it’s four months per year, and an
appointment at the University of Maine, where he hoped to analyse glaciological radio
echo data available in the USA. How he knew it was available I don’t know.
[0:08:13]
But the two university institutions in the USA that have been foremost in developing
the most sophisticated radio echo sounding equipment for polar ice sounding have
been the University of Ohio, I’ve forgotten the name of who’s the key man there, and
the University of Kansas, where there’s a man called Prasad Gogineni, and I think
they have the most sophisticated apparatus of all. It’s referred to in the survey of
radio – review of radio echo sounding I did with Julian Dowdeswell a few years ago,
2004 actually. I picked this out – reading the literature then as I did, I picked this out
as the most advanced ice sounding radio echo equipment at the time. The institute in
which Gogineni works is called the Climate Change – it’s called the Centre for
Remote Sensing and Ice Sheets. I don’t know how widely they cast the net but it
seems to me that they’re extremely good at the instruments and the technique but I
don’t think he is surrounded by glaciologists, as I was when I got drawn into this a
long time before. So they were accumulating a lot more data than was being properly
used. How this came to Gordon Oswald’s attention I don’t know. But he found he
could get the post at the University of Maine and he could analyse data from the
University of Kansas. They supplied it to him there. And he has shown me in recent
years – theirs being flights in Greenland – he’s shown me the very clear evidence and
the methods he’s used to identify water under the Greenland ice sheet. It seems to be
quite differently distributed than under the Antarctic ice sheet, in that they get lots of
little spots all over the place. And it’s not clear – if you think of a network of flight
lines, it’s very difficult, unless you have very closely spaced flight lines, which they
haven’t yet but they’re doing more all the time, it’s very difficult to know what are the
shapes of these ice bodies. And you’ve got to decide what you can guess in order to
plot the likely boundaries of the water bodies. I think they’re still not sure whether
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they’re in the form of streams or in the form of little lakes, puddles. But most
recently, not published, I have seen or heard from him that he’s trying to produce
plots where you assume that the extent to either side of your flight line is of the same
order as the extent along the flight line. He applies some further rules to this, which I
don’t remember. But that’s the kind of problem they have, what’s the convincing
way, without assuming too much, of plotting this data so you can see what the water
bodies are. To me it’s just obvious that there’s a great deal of water under the
Greenland ice sheet. And doesn’t that make you worry about the stability of it as a
whole, if it all started to slide? It makes me worry. Because, you know, there’s been
plenty of analysis, oh, it’d have to warm up by such and such before it would flow
out, but that’s not the only way that flow takes place. If you get lubrication at the
bottom, as in ice streams, you get water underneath, then it starts to move a lot faster.
And it seems to be, what the maps I’ve seen, very widely distributed under the
Greenland ice sheet. I find that quite worrying.
[0:12:30]
One other research student, who has followed up this line fairly directly from what
they were doing in Cambridge, was Fanian Kong. He was a Chinese who’d I think
been fourteen years in the fields and the factories in the Cultural Revolution and had
got back into the university shortly before there was an exchange agreement between
the Chinese Academy of Sciences and the Royal Society in London. And the
exchange in this case meant that he was able to come here. I think the deal was that
the host country, well, I think paid the costs in that country. I’m not sure about that.
When I got this enquiry from the Royal Society as to whether I’d take this student,
what interest he’d expressed that led them to me I don’t remember, I said, well,
there’d have to be a trial period and he would certainly have to learn English. So he
went to the British Council School in London for a time, whether it was a month or
two or three months I don’t remember, and the English he came with was of the sort
that it took – well, you could say it took about twice as long to say something clearly
to one another as it would with someone fluent in English. And I thought that was a
very good discipline, you thought carefully about what you were saying and said it as
clearly as you could. I found that worked well. That was never a problem. And he
was most anxious to please and he was very pleasing indeed, a very nice man. Erm,
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mainly on antenna development, he was, but he was quite interested in this general
idea of soil sounding. And he went back to China and he managed to get an exchange
the other way so that I went – my wife and I went for a period of – well, it was rather
more than a month, giving lectures in China, which was hugely interesting and
enjoyable, and memorable, I think perhaps the word. And sometime after that I got
some communication from him, would I support his application for a NATO
scholarship being offered in Norway. Of course I supported him well and I’m pleased
to say he got this opportunity to go to Norway, where he’s been ever since, except
he’s retired now. It was some particular scholarship, NATO as I recall, that started
him off but he quickly got into the geophysical – I think it’s called the Norwegian
Geophysical Institute, and worked by quite a different approach to the soil sounding
than I’d used, using commercially available instruments, which weren’t very portable
as it happened but managing with that for some time, and certainly developing new
antennas of his own. So he got involved in both the work with oil companies and
work with archaeologists in Norway and did very well and has kept in touch, and that
was very nice to see. He managed to get his wife there after a time, just before
Tiananmen Square, and both his children then grew up there and both are in – I think
one is in Shanghai and I think one is in California, doing very well. And they’re able
to travel freely now. He said quite early on his time there he could never go back to
China because he’d joined the demonstrations in Norway protesting about Tiananmen
Square, but apparently all that is forgotten, he travels freely now, and he can well
afford to, which is rather nice. And Norway is a rich country now but they spend it
very wisely and carefully, erm, supporting their sparsely distributed population. But
also they’re very well known in international aid too, much more per head than almost
any other country in the world, I think. However that’s not my subject.
[0:17:31]

And are there other activities in retirement that were significant?
Well, did I talk about the NPL? I did, yes, yes, that’s right. I thought I had [laughs].

But not necessarily scientific activities but other …
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Well, by the time I’d finished with the NPL, as I say, it was about 2003, I had no time
or thought for anything else because of my domestic situation. My wife was ill.
[End of Track 10]
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Track 11

I’ve got two more questions. The first is if you could comment on the nature and
extent of any personal archive you have relating to your …
Oh, I don’t think I have any. You were thinking perhaps of letters. Erm … I have
found – I found that my wife kept all her letters and that did include some from me in
the Antarctic and I don’t at the moment remember what I did when I found them. But
as archives of my own, I haven’t kept a diary. I certainly wish I’d kept a diary during
the Halley Bay years and the Jodrell Bank years but, you see, I was having a very
enjoyable time then, an interesting time, and never thought of it needing to be
recorded. And I wasn’t very good at scientific publications either. Sometimes I got a
rush of them but sometimes I didn’t bother. What other sort of archive could there be
other than letters? Erm … I’ve not written any books …

Drafts of papers?
Well, I wouldn’t keep drafts, you see, I don’t – I don’t … I’m afraid I’m a great
thrower away. Not proud of this, proud of that. Some people keep everything, I tend
to clear things out. I’m sorry in many cases that I do, now.
[0:02:08]

And finally could you comment on your experience of being interviewed for National
Life Stories, you know, from the beginning of the process to the end, if you like,
without feeling you need to …
Well, the beginning of the process – well, I behaved badly the first time you wrote to
me in that I didn’t reply, and I’ve said a little bit about that. The second time I
suppose – that you wrote to me, I suppose my thought was, this might be an interest,
since I was floundering a bit then. And it certainly has been. I’ve been interested in it
and wishing I’d looked out more things for you and got my facts right, more nearly
right. That’s why we’ve had to go back and correct some things but there must have
been – I must have been able to do much better if I had thought about what I was
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going to say each time. You’ve said that that wasn’t really what you wanted, or not
what other people have done. Well, I suppose talking about yourself is quite
satisfying for a time but I should think this is quite enough. And there was a slightly
more general interest that anyone could want to produce oral histories, want to keep
them or see the need to. But more difficult to believe is that anyone could want to –
they might be interest in some particular aspect that I’ve been talking about, but how
they’ll ever find it. There’s hours and hours and hours of interview and if you’re
going to listen to them you’ve got to listen to them at the speed they were delivered
and that’s many hours. Who’s going to wade all through that in the hopes of finding
out if there’s anything interesting to them? I find that hard – I mean, you’ve had
much more distinguished, and probably much more interesting, people to contribute
but who would take the trouble to listen to it all? I can’t imagine.

They have the summaries, which they can use to look at the time code and find the
particular bit …
Are they in the exact form of these summaries that you’ve …?

Yes, yeah.
Well, they’re quite difficult to read. Well, you can see what the subjects are, yes. So
you write those after listening to – so you’ve listened to it all [laughs].

Twice, yes, yes.
My sympathies [laughs].
[End of Track 11]
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Track 12

Today you’ve got some additional material to add on to the end of the life stories
recording.
Well, I may have said so before but I did want to emphasise that all that I’ve said
previously has been without any notes in front of me at all or any preparatory work, so
it depends on fallible memory. So I want to make a distinction between things which
might be regarded as factual in the scientific work and things that – because they will
be well documented anyway if anyone wants to check up on anything to do about
scientific results. But otherwise opinions and stories depend on my memory and will
undoubtedly include fabrications, exaggerations and of course omissions, some of
which I have in mind now.
[0:01:08]
So we go through the – where there might be other helpful information about things
I’ve tried to remember, starting – well, we can start with Jodrell Bank. In that case
there is the book by Bernard Lovell called The Story of Jodrell Bank, which, it had
better be warned first, is very much concerned with the finances and the trouble he
had with raising the money, which was considerable. But you will get some idea of
the ambience of the place and the personalities from that book, more generally than
I’ve been able to do talking about individual people and forgetting to mention many
of them. You’ll find many of them in Bernard Lovell’s book. When we come to
Halley Bay, the next stage – and we only recently noted that we’d forgotten to say
when Halley Bay was named, but it was early in 1956. When we come to Halley Bay
there is unfortunately no published book and nothing about the personalities and the
life. And that seems a pity to me but it’s the fact, except that – not what I was
concerned with, when the main party came in two years afterwards, in the third year
that is, Joe MacDowell, a meteorologist, was by that time base leader in the third and
final year. Robin Smart had been the leader for the first year of the IGY itself. And
Joe MacDowell has written a book called, I think Two Years on Floating Ice. But to
give you a flavour of that, it’s in the form of diary entries and every day when
mentioned begins with the day’s temperature and pressure. This will give you the
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flavour of the book, I think [laughs]. So I don’t really count it as something that will
tell you much about the personalities. So I’m sorry about that, there’s nothing else.
And it illustrates for me, thinking about that period, I think probably like most other
people, my memory tends to obliterate unpleasant things. It’s nice that it’s that way
round. But I think that must have happened in the case of Halley Bay because - I
think I said we never had rows or something like that, but ten men isolated from the
rest of the world, not knowing one another beforehand, completely heterogeneous
collection, no contact with the outside world except a bit of Morse code, surely we
had rows. Well surely yes, but the point is I don’t remember them, I don’t remember
that there were. But I think there must have been. I am absolutely sure we never
came to blows, I wouldn’t have forgotten that, I’m absolutely sure. I think what
happened, if there was a disagreement, I think there was a certain amount of sulking
probably. That was perhaps the safest thing in the circumstances too [laughs]. Erm
… that’s not such a fact of my obliterating what might be unhappy memories in the
other periods that we’ve been talking about.
[0:05:02]
When we come to the Polar Research Institute in general and the radio echo sounding
development in particular, the Polar Research Institute in general, I hope made clear,
was an extremely agreeable atmosphere to work in. By the way, so was – agreeable
and exciting, so were the previous two, Jodrell Bank and Halley Bay, all great fun as
well as I hope fairly productive. Erm, Terence Armstrong, who I mentioned earlier,
was certainly, for the rest of his life, I think my nearest and dearest friend. But he
wasn’t concerned with the radio echo sounding at all. He became – he was Assistant
Director at the Polar Institute and when Gordon Robin retired he became Director just
briefly so as to avoid a gap. But the radio echo work, several key people I think I
ought to have mentioned were omitted, but it might be safer not to try and pick up any
bricks that I dropped, let them lie, but just accept my apologies, sincere apologies
please, for people that should have had more of a mention in that. There is the article
I showed you about Gordon Robin in particular but it’s about his whole life and that
work, but it’s peripheral to what we were talking about but undoubtedly will give
some further impression of the atmosphere and the personalities of the times.
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[0:06:47]
And I probably – I’m sure I didn’t say anything about – when I moved to the
engineering department, I’m sure I didn’t say anything about personalities there.
There weren’t any outstanding, or ones that were remarkable, in my work and
development I was able to do there. It was a very supportive atmosphere. I was
moving from one of the smallest, not the smallest, departments in the university to the
largest department in the university, so there were changes there to become
accustomed to. But that wasn’t going to produce results which were so exciting, you
know, as to make the newspapers.
[0:07:36]
What I detect, in looking back through those four, I think, different periods of
research work, is how in each case I, and this may be usual, I found I could apply
what I’d been doing in the previous research I’d been doing, and particularly the
techniques linked very strongly all the way through. Might sound something
completely different when I came to the business of – in the engineering department,
investigating means of rapid re-warming of cryopreserved organs, but the apparatus
and the techniques involved had considerable similarities with the work I’d been
doing before the radio echo in Jodrell Bank. I think that’s what determined that I got
into it in the first place, got into the organ re-warming.
[0:08:39]
And when I came to Jesus College, simply to say this was tremendously rewarding
and gives one confidence in the future to see the future generations coming up,
because I had such very good people to teach. And of course some odd characters
amongst the Fellows of the college as well to make life more interesting. But I was
very privileged there. And it gives me the opportunity to say, having got to this point,
that a candidate in the first batch that I interviewed when I was made director of
studies in – well, we were just changing over in 1976, amongst the people I then
interviewed and accepted coming up in 1977 was a young man of seventeen who has
just been elected by the college to be the new Master of the college. So I think that’s
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the kind of – gives you a good feeling that you’ve – others from that year went into –
several of them went into remarkable positions and of course there were a good many
years since. I think I was director of studies for sixteen years so saw quite a lot of
them, all – and during that time of course there was the admission of women, which
was seen to be a great upheaval beforehand and of course it wasn’t, it was all smooth
and straightforward and simple [laughs]. I don’t know the figures now for the
proportion, it’s – it’s not quite a half but it’s near a half, the ratio of women to men in
Jesus College. But to know that one of my former students has now been – he hasn’t
stayed in Cambridge all that time, has now been elected college Master is very
satisfying, to be – he’s a good friend still.
[0:11:03]

I wonder whether you could just spell out for us, what are the technical similarities
between, as you say, the four apparently very different scientific activities.
Oh yes. Well, at Jodrell Bank we talked about the recording of meteor echoes. The
wavelengths, wave bands, frequency ranges, we were using to detect meteors was
determined by the characteristics of the meteor trail, at what wavelengths it would
scatter strongly and strong enough echoes. And that was in what would be called the
VHF band from about thirty megahertz to – we did eventually, with the moon echo
equipment, get higher, but between thirty and 300 megahertz would cover pretty well
all the work at that time at Jodrell Bank in radar. Of course the radio noise
experiments, as they call them, what we now just call straightforward radio
astronomy, was using other wavelengths. Well, for the meteor echoes you therefore
wanted a transmitter, a pulsed transmitter was the only sort thought about at the time
because that came over from wartime radar. In fact they were wartime radar
transmitters, straight, complete. Receiver design and development had progressed a
bit, a good bit, following the radar techniques during the war. The big change, which
came a bit later than my time or just about the end of my time, was the invention of
the maser and followed soon afterwards by adaption as the laser. But the maser was
microwave activated stimulated emission of radiation, that was how the acronym
there was made up. It depended on a realisation that – until that time, anyone thinking
about, you may be surprised to hear, thermodynamic equilibrium, you can show by
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thermodynamic arguments how much noise you expect to receive or generate in an
electrical circuit according to the temperature which it is at, because it has to be such
that if you connect it to another circuit, passive but at a certain temperature, if they’re
at the same temperature they must be at thermodynamic equilibrium, it was said. And
in that way you arrive at a formula for how much noise there’ll be in your electrical
circuit, or at least what’s the best you can do before you start degrading it by failures
of the practical realisation. Erm, well, it was only after a few years it was realised,
well, you don’t have to assume thermodynamic equilibrium, it needn’t been an
equilibrium [laughs]. That was when allowed – it was that theoretical point that
allowed the maser to be invented and soon afterwards the laser. So receiving
techniques and the practical realisation of them, these were still vacuum tubes – really
semi conductors had not come in at all at the time I left Jodrell Bank. Must have been
very soon afterwards that they were in there but I think there was nothing of semi
conductors at that time. So that was during the 1950s. So you had a transmitter, a
receiver, a means of seeing what sort of results you were receiving in real time, that’s
the cathode ray tube display, and a means of recording it, that’s the camera in front of
it. And so I think I did say – none of this applied to Halley Bay because I wasn’t
doing radar work at Halley Bay. They were going to – they were and did do radar
auroral work, radio echoes from aurora, which is very similar. Had been developed at
Jodrell Bank and it was a member of the Jodrell Bank staff who came in the following
year with an auroral radar. It was very similar, if not identical, to the transmitting and
receiving apparatus and recording apparatus for meteors. I mean, that’s how
accidentally the auroral echoes was discovered, you had to interpret these other
echoes that you saw. So that came into Halley Bay but not in my time, so there
wasn’t any overlap there. The camera and the ozone was something quite different
that I was, you know, just trained to make a start in. But when I came to the radio
echo application in glaciology, then you wanted the same thing. You wanted a pulsed
transmitter. There are much more sophisticated ways of modulating them now but
you didn’t think in terms of anything other than the pulse and wait for the echo then.
And you wanted as sensitive a receiver as you could make. And what frequency
range, what wave band, did you expect to start in, to try out, before you had any
experimental details. Well, I reasoned we’d got our first intimation of the
transparency of ice from the ionospheric records. And so since we wanted to be sure
not to receive – not to have the records obliterated by ionospheric echoes, when we
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were wanting to look down instead of up, then I thought we’d better go to a frequency
which goes straight through the ionosphere, and that means higher than thirty
megahertz in round figures. So I did in fact choose to start at thirty-five megahertz.
Why didn’t we go much higher? I think … I think I can’t quite remember [laughs] at
this stage. I think probably the possibility of generating the transmitter power was
one factor. To go higher you could use higher frequencies, higher bandwidths and get
higher resolution, but you could only use higher resolution – higher angular resolution
if you made bigger antennas. So we started at thirty-five megahertz. The transmitter
remained a vacuum tube device throughout my time there. It soon afterwards was
ready to go solid state, as they say, semi conductor transmitters came in shortly
afterwards. Digital techniques for recording were not developed then. Bev Smith,
who was mentioned earlier, was an electronic wizard research student. And, to give
you an idea what the development was like, in order to have a read-only memory,
such that on receipt of a certain signal, in order to display it in a way we could read,
for example to generate characters on the screen to be recorded, he literally had to knit
these memories – [laughs] I think knitting isn’t a bad analogy, a matrix of little semi
conductor diodes soldered into a great sheet so that it could be accessed in one way
and generate the characters for the – you couldn’t buy a read-only memory then, never
mind a random access memory. That came later. So he was literally making his own
from the arrays of diodes. But the pulse transmitter, very soon after Walford, the first
research student – very soon after his first apparatus, which he took to Halley Bay,
where his recording apparatus failed, the Teledeltos paper was useless. So we went to
the film recording again and we actually bought the same cameras from the same
manufacturers as had been used at Jodrell Bank for recording meteor echoes. A great
overlap there. Over a period of years it has been found better to go up a bit in
frequency but not a lot. When we started to collaborate with the Technical University
of Denmark then they started on sixty megahertz and we – we were collaborating
completely on the apparatus by then so we all went sixty megahertz. Erm … and I
believe the current BAS, British Antarctic Survey, equipment is on 150 megahertz.
Much higher frequencies have been used for specialised applications but for large
scale surveys I think sixty to 150 megahertz is where it stays. You get less attenuation
in the ice. The absorption goes up at higher frequencies, not in a simple way so I
won’t attempt to summarise that. So that was overlap in frequency range. New
receivers were certainly developed, semi conductor receivers were being improved
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steadily throughout that period. By the time I went to the university engineering
department to start the re-warming of cryopreserved organs then there was no call for
highly sensitive receivers but there was call for highly adaptable – they weren’t
transmitters in the sense that they were broadcasting but generations of high power.
And microwave frequencies weren’t suitable, they didn’t give sufficiently uniform
heating, so we actually settled – after doing a lot of research on dielectric properties of
the biological materials we settled on about 400 megahertz for that, not a [it’s not a
critical bound]. So there you are. And just only – relatively small changes in
frequency, relatively small changes in technique. Of course the re-warming process
wasn’t any longer using a pulsed source, which is another reason which made it quite
useful – relatively easy, not quite useful, to go to semi conductors, because the great
virtue of the valve transmitters, or any valve equipment, is that it has quite, erm … I
don’t know what you call it. You could pulse it hard, which causes overheating, but if
you pulse it hard but very briefly it then has time to cool down before the next pulse.
You can’t do that with semi conductors. If you pulse it hard you blow it straight
away. There’s no – there’s no hysteresis in the failure of semi conductors. But we
weren’t pulsing it for the re-warming experiments and we weren’t recording it with
cameras anymore, but still there was a good overlap.

It was still generating a signal and sort of firing at something but in this case to warm
it instead of to –
Yes, within an enclosed cabinet, a resonant cavity, as I called it.
[0:23:47]

The second thing I wanted to ask you about is the – could you just say when the
introduction of women to Jesus College was? I think you said that it fell within your
…
Oh yes, it did. Well, there had been – can’t call it a gentlemen’s agreement – there
had been an agreement between the colleges that they would do this gradually in
stages because otherwise it, you know, upset the equilibrium a bit. And there were
some colleges that didn’t want to go – there’s still one all women’s college. I’m
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trying to think if there’s one all men’s college. No, I don’t think there is, I ought to
know. So when did it happen? Erm … I suppose it was in the – well, let’s see. It
would have been in the ‘70s. There again, I mean, this is all well documented but I
don’t happen to know off the top of my head. It must have been in the ‘70s. And as I
say, it was thought there were going to be all sorts of difficulties and I think there
were none at all really.

At that stage that – beforehand, what were people saying about what the difficulties
were going to be?
Well, you didn’t’ want to unbalance the admission process for one thing, you see,
where suddenly a lot of colleges were available to women that hadn’t been and the
women’s colleges would lose out. So the agreement lasted not very long and all the
men’s colleges started accepting women much more quickly than had been agreed
beforehand [laughs] because here was another great pool of talent.
[End of Track 12]
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