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Okay. Right, this is the interview with John Scott-Scott, 15th October 2010. John, I
was wondering if we could start this by you telling me where you were born, and
when?

Well it was all a long time ago, but it was in the right part of the country, because it
was up in Doncaster, and it was 22nd June, 1934. That was a good year for a lot of
reasons, England won the London to Australia race, and all sorts of things like that.
So I think ‘34 was a good time to turn up. And that’s where it all sort of started. My
parents, they were both around for a little while, put me in a kindergarten in 1938 of
all things. Now this is the first time I found that there was such a thing as a naughty
chair that people would get sat on, and they had this big black almost like a sort of
church pew thing in the hall of the house that was used for, er, well basically the little
school as it was. And the times I had to go and sit on this blinking thing in the hall. I
look back on it many a time, they really must have picked on me, because I don’t
believe that I could have been that bad [laughs]. And this is the way it was, and so
occupying the thing in the hall at the kindergarten, it must have taken quite a bit of
time. Anyway I stayed there till 1941, having a spent a few – well just a few years
with it, and that was – it was a good start, it was run by a quite fierce lady that meant
well, but what it meant is that she made sure you were numerate and also that you
could read. I can’t remember the writing being so good. She did, she used to get us
to write.

What was her name?

What was her name?

Hmm.

Miss Hazelby, you’ll probably never find her, but her name was Miss Hazelby
anyhow.

But what was the kindergarten like?
© The British Library Board
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It was –

Can you describe it to me?

It was just a big old house with cellars, and this – you’ve got to remember that in the –
in those very early days, people were certainly almost paranoid because they thought
there’d be Germans everywhere very soon. And so the actual basement of this shop,
sorry, house, the actual basement of it had been converted to a sort of shelter. And as
tiny nippers, I mean, obviously if this was ‘38, ‘39, I was only sort of – where are we
now, four or five at the time, because I left when I was seven, we had to sort of don all
these masks and funny things, and file all well behaved, file sort of thing, typical
school thing, down into this cellar and sit there in the quiet for a bit, just all practice.

This was before the war started then?

Yes, oh yes. People decided they had to do it, and Miss Hazleby [ph] was a very
thorough lady. And so we used to get marched down there and marched in other
places, that were alleged to be rather safe or unsafe what they were. And that went on
until 1941 when obviously things could have gone a bit wrong, but thankfully didn’t,
and at aged about seven I left that, and went to a junior school.

Before we move any further actually, do you mind if I ask you some questions about
your parents?

Yes, well –

What did your mother do? What was your mother’s name would be a better place to
start I imagine actually?

All right. Well mother’s name was – I think she preferred to go under Betty, but she
had a name of Bertha and didn’t like it, because there was a big gun that had been
called Big Bertha, and Big got associated with the Bertha, and it wasn’t so good. But
people who were talking to her on a sort of personal thing used just Betty, and she
© The British Library Board
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was happy with that. She had – she was a most peculiar person when I look back,
because she’d come through the back end of the first war, if you like, I don’t know
when she was born, I can’t – I haven’t got round to that one. My sister has done,
there’s a blue book over there, big thick one, and my sister did all that as a sort of
family history, but it’s so comprehensive I can’t understand it, this is the trouble. So
that would tell you when my mother was born, and all that sort of thing.
Unfortunately we haven’t got the sister either to go with it now, we lost her a few
months ago, which was a great shame. Anyway, this business of you saying, what did
my mother do; in the mid-’30s, well in fact even the early ‘30s, she seemed to be quite
out of – out of context. In that the basic family was a fairly ordinary family, because
my grandfather was a sort of, not exactly a draughtsman, but he was to do with
layouts of bits of things for towns and that, sort of architect as well. But they were a
fairly humble family if I’m rude about it, and yet for some reason, which we can’t
deduce now, and probably never will be able to, she got involved in higher society,
and almost became what we jokingly called the flapper, because she was always
going to exotic dances up in Ripon. And Ripon’s forty odd miles from Doncaster, so
you couldn’t just do it. Now who she knew and how she got there, I don’t know, but
she and her sister, who to us was Aunty Meg, used to go to all the best parties up
there, and you might say, how do you know this? The answer is I was shown lots of
photographs of her in distinctly one-off dresses, they were not the sort of thing you
could go and buy, I think they’d made them, and they’re really sort of very jazzy sort
of things. And as I say, they used to go to a lot of dances which involved fancy dress
of some sort, not silly fancy dress, not horses and carts, you know, but these were
quite … and there was one she particularly liked. I’m trying to remember what the
name of the thing was, it’ll come back to me soon. But it boiled down to having large
sort of silver stars all over it, and it’s the sort of thing that just stays in your mind. I’m
trying to remember what the name of the thing was. It’ll come back in a minute.
[Coughs] Excuse me.

Do you remember her wearing dresses like that at home?

No. Once we got – I mean, she married my father later on in the early ‘30s.

[07:00]
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And he was not a flapper, if you like, or any of that school at all, he was a motor
engineer up in Doncaster and had his own business. And I say motor engineer
carefully, he’s not just a garage man, he machined his own parts for spares, and that’s
what you had to do in those days. So he had a complete machine shop and used to
take me down there, and I could start to find out what all these different machines did.
Unfortunately this was – I was only something like five at the time when that was
going on, but it got to the stage where he took me down there quite a lot of the time.
But sadly he died when I was five, yes. Wait a minute, no, sorry seven. He died
when I was seven. And that was a great loss to me because he was teaching me
engineering at the time, we used to look at this drawing board, see what he’d got on it
at home. And he’d say, come down to the garage and give me a lead lamp or
something say, ‘Look, just hold that there, and the rest of them can see what’s going
on.’ But in so doing he was pointing out things to me, I was holding the lamp and
looking. He also took me to my very first air display, and it was in 1939, and they
had what were called Empire something days, Empire Flying Days.

Empire Air Days?

I’m sorry.

Empire Air Days?

Could be, it’s one of those anyway. Where obviously lots of old aeroplanes
performed, and Doncaster had its own airfield in those days. And he took me down
there and we wondered round all sorts of big things. But big because I was small, but
I remember the shapes and sizes of lots of things from that, and we only spent one day
there.

Anything particular that sits in your mind?

Yes, the enormous tyres, and wheels, and engines that were on a thing called a
Hannibal, Hannibal was the big – I don’t know who made these enormous bi-planes
they used to fly to Paris twice a day or something, and the Heracles, was it, probably
© The British Library Board
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Heracles and something else, I can’t remember the names exactly. But it was just
about the biggest airliner we’d got. And it was so archaic when you look at it later on,
you wouldn’t believe this, ‘cause the Americans were actually flying the early DC-3s,
which was the thing that broke all the sort of tradition, you know, it had variable pits,
props, and all sorts of things. Well these dear old bi-planes – they all died
incidentally, by the weather in the end, they only built about six. But they impressed
them for wartime service, and they blew over, every time a storm went through, these
things blew over onto their back and it wrecked another one. So, you know, someone
hadn’t quite thought of it, because in the middle of a developing situation, you’re not
likely to find a hangar, and they’re enormous things. Anyway I remember all those
sort of things from it, and the big engines and so on, which I subsequently almost
ended up working on the engines from them, it’s very strange. But certainly my
father took me there, and we both of us got balled out for coming home late and dirty,
because we’d been round looking at all these bits and pieces and he’d been showing
me things, and I’d got oil on all my pretty clothes in those days, overalls hadn’t been
thought of. Anyway …

What was his name?

Arthur, Arthur John.

Can you describe him to me? Do you still have any picture of him in your mind from
those days?

Yes. Large, taller than me, a little bit, so I put him at about five ten probably,
something like that. Very solidly built, and in those days it was the thing to do to
have a pipe always, which he occasionally lit, but mainly just sort of talked through it,
[laughs] a speaking tube if you like. But, yes, he was a … how can I put it, an
extremely good example of someone who’s got miles of patience, ‘cause we used to
go through all sorts of things where he’d show me on the drawing board, and this is a
lot to show to a kid of five, but kid of five picked up what was on this drawing board,
and sometimes didn’t, and he’d go through it one more time, and things like that. So
a very patient chap, enjoyed going out as a family when we could, ‘cause being a
motor engineer he’d got one or two cars at his disposal. So that was all okay.
© The British Library Board
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[11:45]

And then five years after me my sister turned up, which was very sad because I’ve
just told you he died when I was about nearly seven, or seven-ish, which means she
was only knocking on two. And one of the things that I’m convinced conditioned the
whole of her life, and I mean the whole of it, right up till there, which was only earlier
this year, was to find out more about her father. She felt she was fatherless, and so
anything we could find we sent to her, pictures, and bits of this, that and the other.
Pictures of the old cars we used to go – apparently he was keen on caravanning, and
they used to go onto the cliff somewhere, not exactly where it would be, it was near
Hornsey I think, and there’s a lot of pictures of an old motor car, well probably fairly
new for what it was, to us it’s an old motor car, and a funny shape caravan, because
they had funny shapes as well in those days. And these are up on the top of the cliffs
at these places, so you can sort of look straight out the window onto the sea. But I
know they used to go to these camping holidays, or make it into a camp if you like.
And that was it. Now she never knew anything about all that, and it was all quite sort
of an empty life for her.

What was her name?

Ann. And the upshot of all that was that right through her life, and she died earlier
this year, and she’s five years younger than me, and I’m seventy-five-ish, so she’ll be
about seventy, and still felt that she didn’t know who her father was. And as a little
family group, because there were no others, there was only herself and myself, we
tried very hard to paint bits of the picture for her. But I think she hadn’t sufficiently
grilled my mother, my mother had had all sorts of what I called sporting moments by
the sound of it, in this flapper bit, and wouldn’t talk about it. And yet in later life, she
actually introduced us, us being still only fairly small, to some of the crowd up in
Ripon which whom these parties had been held. In fact when I wanted to – was
making my mind up as to what I was going to do, because obviously it was something
in engineering, she said, ‘Well I think you should go and talk to a revered and
respected engineer.’ And she found a bloke who’d been knighted for service in India,
who lived in Ripon, and I had to go up and see this fellow, and we didn’t speak the
© The British Library Board
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same language at all. Because I was up to date on aero engines, and all sorts of
things, and he was still chundering away with his camels in the desert. But my
mother thought that was a thing to do, to go and talk to him, it would serve somebody
or other, Brayshay was his name. But anyway, erm …

How did you parents actually meet?

How did they meet?

Yes, how –

She never said, she never said. I have a suspicion though, and when we go back up
north, which we did only last week, we go up through a place called Bawtry, and then
we sort of – I head off. Now the houses, there’s a row of about of about four houses
in Bawtry that are something like seven or eight scale models of the one that we
actually lived in. And the story goes that she bought one of these houses, they
weren’t quite the same size, but not far off, but shape wise, almost identical. And she
lived there. Now in living there, a lady on her own with a motor car that would
occasionally play up I guess, erm, I wouldn’t be in the least surprised, and I tried this
on my sister years back and she seemed to think it was sensible, that my mother had
had some sort of failure on her motor car. Tell you another story to do with mothers
and her situation at the time. And I wouldn’t be surprised if she rang him up and he
came out to fix the car, and hence they got to know each other. You might say, where
did you get the car from, and a house, and all this lot. It was in fact her second
marriage, and she’d married a gentleman farmer, now this is a farmer who doesn’t
shovel anything, bar money. And apparently he’d got all sorts of property in Ireland.
And again she must have been donkey’s years younger than he was, and eventually he
conked out, and he left her obviously the contents of the house and a few other things,
not much in the way of cash, but enough to get another house. And so she got into the
property market that way. The chap died and that was the end of it, there were no
further contacts with any part of that family apparently, it went totally blank. And the
upshot of that was that you can have a lady with quite a posh car. Because the old
gentleman had insisted that she had a Humber, which I remember being told this,
Humbers being made in Coventry as you know.
© The British Library Board
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[17:10]

But the next thing you say is, ‘Now you won’t understand this at all, it’s a motorcar,
you’d better go on a course.’ Mother used to tell me these things. And what had
happened is he had fixed that she went on a course at Humbers in Coventry for a
week, and they taught you not only what the motorcar needed just to make it go, but
how to fix it at the roadside. And she was a dab hand at talking about bits of engines
and things years later when we did. And it’s quite an interesting thing. So there’s not
many ladies got sent on a proper driving and maintenance course, and you know, all
that went with it. So the old gentleman must have paid out quite a bit for that course.
But it put her in a sort of unusual situation where here’s this lady who knows far more
than most ladies would have done about machinery. So perhaps that’s why she and
my father got on well, I don’t know. But it’s just a possibility.

What sort of background was your mother from originally?

Well, nothing much really, because she sort of lived at home with this architect chap
for some time, you know, he was her father. And she and her sister lived again
somewhere in Doncaster, and we’ve traced it back to an ordinary, what do you call it,
when the houses are in a row, terrace house, nothing terrible exotic there, and yet they
were living in some way way above what the grandfather would have produced.
There are some associations with the railway, which was – Doncaster was famous for
its railways in those days. But we can’t find where it might have fitted in at all. And
so what they used as their means of support, we just do not know. But somehow or
other she got forked out of that environment, introduced to this old gentleman, also in
Doncaster, eventually married the chap, and they had servants at the house, complete
change, you know. Because we met some of those in later years, I imagine they’ve all
gone by now. But that was the situation, it was a real grandiose thing of upstairs,
downstairs, and all this sort of thing. And, er, from the time she moved out from what
were called the family home to live with this old chap, we’ve got virtually no records
as to what happened for those left in the family home, except that we then find her
and her sister still going to dances and things for a while, probably less, ‘cause of
having married the fellow you’ve got to stick around a bit, but I don’t know for how
© The British Library Board
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long. He used to go back to Ireland, you see, and this is why he left her this motor car
to play with, if you like, just a you can’t be stuck, can you dear, type of thing. And
she obviously sort of went and lived it up a bit whilst he was away, as far as we can
make out. It’s all quite mysterious, it’s not contained in that book there because my
sister still couldn’t find out anything that was true enough to record. And in the days
when she could have asked my mother these questions, she didn’t. Like a lot of us
didn’t. I mean, I left home to go off to study, and my sister stayed at home all the
time until she met a bloke who’d also come from, well, Yorkshire area anyway, and
my sister and this bloke seemed to get on quite well, and eventually they married. So
– and he was a – he was a linguist actually.

What was your mother’s maiden name

Lanfear, L-a-n-f-e-a-r. ‘Cause I carry it as my second name unfortunately, John
Lanfear Scott-Scott. And it has had me – my leg pulled endlessly since then, and it’s
a silly name. And the one thing you should never do, unless it comes off the tongue
easily is to plonk – is to lumber your children with a sort of original maiden name.
And apparently there was a lot of it done at this time, we’ve read about it here and
there, and so on. But it’s an unkind thing to do to somebody unless it’s something
simple, and Lanfear is not. I don’t know. Anyway there’s a load of research as to
whether Lanfears, and Langfears, and Lambedfears are fitted into Lincolnshire
generally, there are loads of them kicking about.

Is the John after anybody?

Is it? Er, I don’t think so. My sister had a brother, who poor fellow had his head shot
off in the First World War.

[21:53]

Sorry, who’s sister?

My mother’s sister, sorry. Yes, sorry, I got the wrong sister there, didn’t I, and the
time scale. But anyway, yes, he lost out all together. His name was Arthur something
© The British Library Board
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I think, but it wasn’t John. I really don’t know. The only thing I can tell you is that
my father has, or did have anyway, did have a very strange way of addressing himself,
in that he too had come from a very unusual family. Unusual in the sense that it
wasn’t traceable. We got him back as far as a college in Leicester, Ratcliffe College.
It’s a sort of totally run by priests and the like type thing, but it did insist on the right
standards. And as far as we can make out he only spent a couple of years there
anyway, and then got posted up to Glasgow or somewhere on an apprenticeship with
Clarke Chapman, the people who make bits for ships, well made nearly whole ships
actually. So – and his name was well, well we’ve got various versions of it, we’ve got
Arthur John Scott-Scott, but in other places we’ve got John Arthur Scott-Scott, and
this is in his own writing too. And he changed it just after the First World War, which
he’d been in, he’d been a sergeant in the REME, apparently. But for some reason or
other he wanted to do these name changes. Now it’s a silly thing to do, and I can’t
understand it, and he maybe just felt that the world owed him something, and it
flowed off the tongue easier, I just don’t know. When you find these things out,
which my sister did years later, everybody had gone, there was no one to ask, it’s as
simple as that. But I have up in the study one or two of the – you know, you can get
sort of engineers compendiums of sort of like a reference book for everything from
how to make a propeller, down to make wooden gates or something, and you just keep
dialling it up somewhere, erm, I’ve got one or two of these books which were his, and
even in those, his name can be changed. So he does it of his own volition, it wasn’t
people forcing it on him. And we don’t know why, there’s no obvious reason for that.

But he did this apprenticeship up north, and then he came back to Doncaster, ‘cause
he’d got some of his family, I hope I’ve got this right incidentally, but some of his
family had lived in Doncaster, and he had. And there’s another bit that’s unresolved
in that if you get the map of Doncaster, and you find out where they all lived and
whatever, quite a number of them, my father and my mother’s family, lived in the
same road. So now we’ve got a situation where they know each other, whilst she’s
still young and probably one of these flappers, but it wasn’t anything to do – at the
time the Bawtry house, as we call it, and all that, was way, way in the future. And we
don’t know why, and can’t find out why. So it’s all very mysterious. And my sister
used to find this quite intriguing to go through it, and get this variety of names, and
associations and all the rest of it. Most of which were a little bit sort of odd to
© The British Library Board
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understand, if you know what I mean. And certainly all this business of living in the
same road at one stage, and then there being a complete gap and then we find there’s
another group set up somewhere else. I don’t know.

While we’re on the subject as well, I was wondering where does the Scott-Scott comes
from, is that …?

That was the thing my sister tried to start off by finding. Now we think it’s all my
father’s fault, it doesn’t just come, it looks as though it’s been fiddled again. I’m
sorry, it sounds as though they’re a total set of rogues that changed their name and
everything whenever they felt like it. But it’s probably true. He, we think, was called
originally Arthur John Scott, it wasn’t double. Then there’s a sort of period I think,
and I’m doing my best to remember this, but it’s mainly over there I think, when he
was known as John Arthur Scott, he introduced this word Scott, just as a first name,
Scott, you see. And we’re convinced that his surname was Scott at the time. But for
some reason he’d put these in a line, and whether he did it, or whether some dubious
registrar did it, because my sister had found all sorts of things which you could blame
on the registrar, perhaps who didn’t hear very well, you know, and he just wrote down
what he thought fit when they were registering the birth thereof. And that the
existence of a Scott-Scott comes from something like that, we think it was probably
from a forename rather than a sort of maiden name. But she spent, oh, I should think
twenty, twenty-five years trying to chase that up, and sometimes you’d get it with it,
and the thing to do was look for the hyphen, and sometimes you don’t. And they all
changed their names as they felt like it, a set of real rogues and vagabonds from that
point of view.

[27:30]

[laughs] So taking you back a little bit further then, do you remember your
grandparents at all, or …?

Only the one on my mother’s side, and he was the one that was the surveyor and
architect or whatever. Very bad tempered, ‘cause he lived with us for some years
later on. And his name was Lanfear obviously, same as my mother’s maiden name.
© The British Library Board
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But he was very bad tempered, didn’t like anything I did at all, he objected strongly to
aeroplanes and engines and all sorts of interesting things. Erm, [laughs] I darned near
killed him once because I used to run my engines, which I’ve still got, used to run
them in the garage, which is fair enough, these are small diesel engines. Now at the
same time he’d moved out from wherever he used to live, and he was living with my
mother at the final place they all lived at, which was quite a nice house. But he had
decided he was going to cut down the cost of smoking by growing his own [laughs],
so he did. And there were sort of parts of the garden allocated, even I remember this,
to sort of this stuff that used to grow. And then you’d take it in and put in a bunches,
and dip it in something, and tighten it, and put it in the garage hanging there drying
out. And then after it had dried out, you can put it in a tray, put some treacly mixture
on top of it, and hold it down with bricks. And that becomes plug tobacco in the end,
so I was told. Anyway, I ran the engines in the garage where his stuff was hanging,
and [laughs] unfortunately the engine smoke got into this stuff, and the whole lot
made him cough dreadfully, cost him a whole year’s crop that did I think. So I was
not a popular lad for running my engines, and having a dialogue with him. He
wouldn’t talk about any of my subjects as you might say. I remember once raising the
point about satellites, because they were about to just be thought of, and he reckoned
all they were going to do was upset the weather, you see. So there wasn’t much
dialogue there, and er, he used to get very, very cross with me for even talking about
what are called modern things by his standards. He came from a totally different
world, and that was all we could do was just, you know, live in the same household.
But he had a very bad temper indeed, so that was about it.

[30:06]

Diesel engines in your garage, could you explain that one to me please? [laughs]

Well one of my interests over all those years, and still is, is small aeroplane engines,
and they just happened to be diesels. So by the time I saved up and bought my first
one, which was five guineas from a shop in Doncaster, he was still living at home
with us, that was before I left home to go and study, still in school days obviously.
And they do, they produce clouds of blue smoke when they’re running, and it’s a nice,
nice smell if you know what it’s all about. You don’t have to object to it, but
© The British Library Board
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apparently, you know, if you put it in a pipe, and then suck the thing hard, just about
puts you on another planet [laughs]. So he was not very happy with that.

When did you get your first diesel engine?

When? Not long after they were made, it was after the war, about 1947. I’d been
saving up for a year to get it, and that was it.

Was it for a plane, or …?

Yes, it was. That’s right, it was a Mills engine, and I’ve still got it, it’s the oldest one
in – well the oldest one that I have acquired in my collection. I should point out I do
have a collection of about 180 small engines, something like that. And it’s time, isn’t
it? All right. Can you hit the button?

End of Track 1
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Track 2

We were talking about diesel – well model diesel engines for planes, and I was
wondering where did this interest start?

Well it started way back when I was very rather small if you like, but this is what we
used to do, we all used to make model aeroplanes, and you start off by making the
wooden sort that just looked like an aeroplane, and then the bug bites you, and says
well these ought to fly. So you start making small flying model aircraft. And round
about I would think – well soon after the war small engines came onto the market,
they were mainly diesel engines, because the predecessor, which was the petrol
engine, required you to take on board a battery, and an ignition coil, as well as the
engine. And so the aeroplanes had a certain minimum size and they were too big for
us to build as little lads. But when the diesel came it didn’t want any of that, just put
fuel in its tank and off it would go, and we flew them on lines that are called control
lines, you’ve probably heard of those, and we could fly them at the local sort of
racecourse or anywhere for that matter. In Doncaster the middle of the racecourse is
actually a golf course, so there’s lots of nice greens, and we used to go and fly off
those and annoy the golfers a lot, used to say, they’re rather nice, aren’t they, you
know? Because these aircraft were on wheels and they would roar round until they
take off, then you do that. So, yes, and I bought that as being one of the first ones,
called a Mills diesel engine, M-i-l-l-s, having saved up for a year for it [coughs],
excuse me. But that was the first real English proper one. One or two people had
tried it, but this company was a precision company from somewhere in London way I
think, and their diesels to this day are still some of the best, except that they’re fifty
years older. And that fired things off, getting one diesel, which you can put it in a
variety of aeroplanes, but they’ve all got to be roughly the same size, because of the
power limitations. Eventually I swapped another one with a chap at school, and I
can’t remember what I swapped him for, but I’ve got his diesel as well, and they’ve
become quite historic things. Now it so happens that I just can’t help being fascinated
by engines, all sorts like that, and I counted up the other day, and to my surprise
there’s now a collection of very nearly 200 engines around here somewhere. And in
later life what I’ve done is to try and study the best points of many of them, it’s quite
an interesting exercise, and set to using my own machinery to make some. So I’ve
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made one or two engines in the last five years, and finished off another one that was
an old gentleman who lived down the road here, he made half of it, and so I undertook
to make the other half. Because I’m afraid he died, and the family gave it to me, they
said, look you’ve worked together for a long time, you might as well have all these
boxes of bits. So in amongst the boxes of bits there was enough to make a lot of an
engine, and it’s an enormous one, it’s about this diameter [demonstrates].

How big is that for the purposes of the tape? [laughs]

Yes, of course, it’s not television. It’s somewhere round about, oh, I suppose about
ten or twelve inches diameter. It drives a two-foot diameter propeller, it’s a petrol
engine, and it’s a four stroke, and it has Magneto ignition, so it’s quite a complicated
engine. It’s played me up for the last six months, but I think I’ve cracked it at the
moment, and it’s due to run again next week, if I’m lucky. But that is quite an effort
of an engine, though, people don’t normally build quite such large ones. And they all
ask the obviously question, and what are you are going to do with it? What are you
going to put it in? And the answer is nothing, because in fact it’s had so many manhours spent on it, that if it goes whirl, and bump into the earth, for some reason, I
think it – well it took three years to make it for a start. So you don’t do that sort of
thing, you just run them on stands at exhibitions at places.

[04:38]

So the original Mills engine that you bought in about, what, 1946, 1947, sort of time,
was it a kit, or did it come ready built?

Oh, it comes ready to go, it’s a little engine about only five or six inches tall, if that,
something like that. It’s 1.3cc displacement, and, erm, you mention it to anybody’s
who’s in the model aircraft world these days and they’ll start frothing at the mouth
instantly, these really were the defining engine that didn’t look like something out of a
dustbin. Now one or two people made engines, and they just looked horrible, and half
of them didn’t work anyway. But the Mills were – it was the starting engine for most
serious people. And I suppose for the next, oh, I don’t know, ten years or more, I did
what I could with it, and in later life I’ve got the whole collection of the whole family
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of Mills engines now from big one right down to a small one, and they’re in display
cabinets around the place. So that’s how it goes.

And you mentioned you got interested in building model aeroplanes as the original of
this, how did the model aeroplane interest come about?

Well, I’ve just always been fascinated by flying in one sort or another. Possibly it
could have been triggered by that visit to the original air day, which I don’t know, but
it could have happened. And then I think during the war a lot of people were very
much air minded, and – but you were banned from flying internal combustion engine
driven aircraft, you could only do those that were either a glider or those that were
powered by a rubber band of various sorts. So we had a lot of fun learning to fly
those things and, you know, we could take them down to these – the old racecourse
again in Doncaster and fly them there, and generally speaking you’d be able to catch
them before they flew right away, you know. But they were good, and that’s what
interests one. Now in later years, the interest changes slightly because it still wants a
flying aircraft, it would like an engine in it, but having put that much in it you want to
be able to get it back again, so this is where you now introduce radio control, and if
you’re lucky you get your aircraft back. Now a lot of this then overlapped into our
stay in Birmingham, when we were first married we lived in Birmingham, Smethwick
actually, very nearly, and, er, it doesn’t have big large green grass areas in it. So I
diverted my interest to model boats, again with an engine, you’ve got a boat, and you
could put early radio equipment in. Now this was the big thing that just didn’t work,
and very few of us knew much about radios. So we took these boats down to
Cadbury’s pool at Bourneville, and thankfully it’s only a finite size pool, so you just
let the thing go and sure enough it’s controlled for the first ten yards or so, you can
drive it left or right. But after that they just used to please themselves. And I
remember chasing round the pool at Bourneville with a transmitter in my hands trying
to get it nearer to the boat, but it didn’t make any difference at all. There were terribly
unreliable, but thankfully I belonged to a society called the International Radio
Controlled Model Society in those days, and we were a good lot, and we shared ideas.
So we did get something going in the end, but it was very much a shared ideas thing,
you’d go home and weep for a bit, and then try and rebuild something else. So boats
was a good way of testing radio systems in a way. Things have changed now once we
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got back here, and eventually – you’ve seen the workshop at the bottom of the garden,
well that’s – I think it fourteen by ten or something, and it allows you to sort of build
things in there that you don’t have to clear away at night, because you’re not using the
kitchen table anymore. And there’s also a collection of machine tools so I can cut
metal. And therefore I can make engines myself this time.

Talking about making things, I was interested in how – you know, back when you
were first building model planes, how does one build a model plane that flies?

A lot of the early things you crib the drawing from one of the publications of the time,
and you can just buy strips of balsa, and sheets of balsa. And so the strips become the
long thin parts of fuselage and the spires in the wing, and the sheet becomes the ribs
of the wing itself, and you put little notches in so that they fit into each other. And
you can make quite large structures that way. And then you cover them in tissue
paper, and then you paint that with a cellulose based stuff we call dope, which is,
that’s just what it’s called. In fact there’s one up there, I just did something to it even
the other night, where two strips had had to be cut under the wing and change the
dihedral angle, so I had a bit of repair work to do. And I did that the other night, two
nights ago, so it should be ready now to paint some dope on it with a bit of luck.

How long did it take to build, you know, a model plane that flies?

Well some people build them in less than a week. I’m one of the old school, now
these days I draw my own out, and calculate all the areas and this and that, and so it
probably takes six months.

How long did it take you at the start?

A long time, unless you crib somebody else’s shape. But if you don’t crib somebody
else’s shape, it takes a long, long time again. Unless you could save up enough to go
and buy a kit, and those became available probably again in ‘46, ‘47. There’d been
hardly any available during the war because of a shortage of even wood believe it or
not. And the upshot of that was the wood that did get through as not required for
Mosquitoes, for instance, that which did get through was terribly sort of badly
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grained, and you used to put a knife in one end, and it would suddenly split right
down the whole thing. So aeroplanes weren’t very easy to sort of build at all from
that sort of kit. And people went to simpler kits, and all sorts of odd ways of making
things that were just a shape, even cardboard, you know, if it’s nice clean cut
cupboard it’ll work quite well. And we could then go and fly them on this racecourse.

Who’s we?

The lads next door but one, they went to the same grammar school, and there were
two of them and one of me, so as a little team we used to sort of hold our things,
peddle our bikes down to the racecourse and fly them there.

What sort of reaction did you get from people?

Well, very little reaction from dog walkers, but quite strong reactions from the golfers
who wanted their greens back, and we said we’re using it as a take off area, it’s an
aerodrome for the afternoon, and they were not happy [laughs]. But that was it.

How far do these things actually fly?

Well that’s the thing you can’t compute to start with, because they’re very sensitive to
being involved in a thermal, which as you know is a column of rising air. And if they
got in one of those, they’d quite cheerfully go half a mile or more, and I’ve got a little
tiny one up in the workshop at the moment, it’s only something like – what will that
come out at? Twenty inches span roughly, it’s got a little engine on the front that this
time runs on CO2 from a sparklet bulb, you’ve come across those that makes fizzy
drinks, it’s a little thing of, pshhh, it makes the fizzy drink. Well that can also be
made to power an aeroplane, and you charge up the little cylinder that’s there, little
reservoir cylinder, charge it up from a bigger bottle, and then just flick the propeller
and away the little engine goes. And I’ve had those flying up to three quarters of a
mile, and it’s only this size.

[13:01]
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Where did this interest in flight first come from?

I really don’t know. But it’s been there all the way through because for twenty-seven
years I was an RAF instructor, teaching people to fly as well at weekends. So it was a
lot of it, and that’s full-scale aeroplanes.

When you were growing up, what sort of sciences and technologies interested you, if
any, were there any?

Well I’ve always been interested in things that produce lift, and so aerodynamic
forces if you like, that’s the first thing. The next thing comes to stored energy, what
can you do, so you play about with rubber motors, rubber bands for a bit. Er, you can
then go onto – once you start talking about a control system, crude, whatever it might
be, going back to the boats and things a bit, you find that electromagnetism and other
things like this, or the electrical side of science, starts to play a point – play a part
rather. So it goes on. You just add the bits you need. But in fact the thing that really
fascinated me and I think it was 1946, let me just check something. I think it was.
[Papers rustling] I can’t find, it is in here anyway. Sorry there’s a bit of a delay on
that. But it was rocket engines, I read about what had been captured by our lads from
the Germans, and I’ve still got one of the periodicals which I bought at the time for
about one and thru’pence or something, it was fascinating. And I thought, umm, this
is a sort of area to get interested in, and I started to make my first rocket engine. I
designed it on basically on one of the de Havilland’s engines as well as I could, and
one of the captured German engines, and was able to make the pattern, they call it for
when they cast things, and get a friend to sort of fix with the works he works with to
cast the shape of this combustion chamber, which I’ve still got upstairs. It never
actually ran as a combustion chamber for various reasons, but what it did do is I could
develop what they call the injectors, which was inject the two fuels one into the other,
so that they reacted with each other. And this was all done in the garage at home, you
know, doing the tests on hydrogen peroxide which was really a bit strong, it was the
strongest you could get at the time. It’s not terribly strong, but it’s strong enough to
do all that you need to do, it’s quite a good thing to use. The only trouble is, I had to,
well, persuade a chemist in Doncaster to get this stuff, because you’re not supposed to
have it privately. And he said, well, you know, if you’re sensible, and all the rest,
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we’ll see what we can do. And he produces this bottle of stuff which he doesn’t show
to anybody else, and he said to me, ‘Take it home carefully on the bus, and you don’t
shake it, you don’t do this, you don’t do that.’ So it ended up on a garage shelf where
it was cold, but that was early hydrogen peroxide. And to catalyze it you use one of
the permanganate series, calcium or potassium. Potassium is that sort of violet
coloured stuff that they paint all over you at hospitals and things. But if you mix it
with peroxide you get quite a vigorous reaction, it really does go. And one of the days
I’d been doing it, developing a new injector, and I’d got some alcohol in the circuit as
well, just to try and keep a permanent flame in one particular area, and still inject into
it. And unfortunately it all sort of just blew and it took off the front of my hair, and it
took off my eyebrows and covered the rest of my face with this potassium
permanganate spattering. So you got sort of dark brown spots all over your face, but
at that stage I thought I’d better go and wash it off. So I nipped into the house and
started sloshing cold water all over my face. My mother found out about it, and
played hell and banned rocket experiments for a long, long time. But it wasn’t – I
mean most people try and make a rocket and use a solid propellant of some sort, you
light it and run like hell, well that’s sort of struck me as a silly idea that did, and so
you had to have one that would work in a liquid, and was really a proper engine. And
that’s why I studied all these German stuff, and believe it or not it set me – I wrote up
a little story on that because it set me in good, you know, good – good place for
having a job at Armstrong Siddeley.

Can I pause you for one second?

[18:02]

We were talking about the early rocket experiments done in the garage at home, and it
says here a note I wrote the other day, it says, ‘Age 16, testing parts for peroxide
alcohol thrust chamber’. But the experience you learn from it is that stupidly it blew
up and burned off my eyebrows, and bit of hair and what was left, and put this mottle
pattern all over me. However, I learned a lot about injectors and things like that from
it. And when I went to Armstrong Siddeley motors, and did a sort of – you do the
usual sort of post-grad course thing to start with, and then you go into a particular
department you may have chosen. Well I didn’t bother to complete the post-grad
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course because I didn’t like the fact that I was going to be in some boring office for
the next six months. But I’d been out on the rocket test site, where they were testing
real rocket engines for another research vehicle, and I thought this is the place to stay.
So I found out who was in charge of it, asked for an interview, and the bloke, usual
sort of thing, he was a bit ignorant, although he was quite clever, he put his feet on his
desk and sat back and said, ‘Well, what do you know about rocket engine’, sort of
thing. I said, ‘Well, not a lot, but you know I’ve done this, and I’ve done that, and I
blew myself up, and I’ve done this.’ And to cut a long story short it resulted in an
immediate job offer [laughs], and I started the next Monday. And it was because I’d
been working on – because everything he was telling me I was like, ‘Yes, I know
about that.’ He says, ‘You can’t, we haven’t published it.’ I said, ‘I couldn’t care less
whether you published it or not, it’s what I did before I went off to university, I’ve
still got the parts.’ And this somewhat influenced things a bit, but as I said they then
did offer me a job to start the next Monday, and I stayed there ever since. In fact I did
slightly better than that, rather than stayed in the department, I ended up running it.

[laughs] Can we go back to this story about the rocket, building it in the garage, there
are a few bits that popped up I thought I’d like to follow up on quickly. Learning
about German experiments, how?

It’s surprising what was published after the war. If you looked in the aeronautical
periodicals, monthly things, or sometimes weekly, I have got one I can show you
sometime, it’s back upstairs in the study. They gave remarkably good cross sectional
pictures of a lot of the stuff they captured. And provided you sort of thought a bit
about it and did a few sums as well, [coughs] excuse me, you could get quite a
sensible approximation to a nice engine out of it. You didn’t have to have any
moving parts, I mean the clever bit, as I learned to my cost in later years, was the
terminal machinery, because that’s where you got to really have pumps and turbines
and things that raise the pressure of the propellants such that that pressure can then be
expended by shooting it into this combustion chamber, and there it will react and give
you a thrust. Now I was only, instead of making a pump, ‘cause I didn’t know how at
the time, you use a small bottle or something and you pump the bottle up to a bit of
pressure with a bike pump. And then you can turn the valve and it’ll just rush out for
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some time. But that’s what starts it all off. And you can therefore do that without too
much trouble. Now and again you do hit trouble though, but, er …

What sort of trouble?

Well largely bits of your clothing that tried to combust and things like that. Erm,
when peroxide gets loose particularly on woolly stuff, nothing happens for a bit, and
then you realise it’s fizzing, and a little bit of smoke rises off it, and if you don’t put
the fire out then, your clothing catches fire, it’s quite simple. It’s true. Everybody
used to find this trouble, and so that’s why you never worked on your own, this was at
Armstrong Siddeleys, you worked with someone else who’s job was to stand there
with a hose in his hand, and if you catch fire he just turns the hose on you and puts
you out again. Needless to say a lot of people were wetted because, ‘Oh, I thought I
saw smoke,’ you now, it’s the usual story, but that’s how it was done. Now all I was
going to say it fitted in, and I ran half the department, and a colleague ran the other
half, I think I mentioned it to you, ran it for the next, what, ten or fifteen years
probably, like that. Because it changed its nature over the time, but still using rocket
type technology, it came up with major contributions in the high speed water jet
vehicles, new types of fire pumps, new types of chemical pumps, and certainly new
types of aircraft fuel system. I’m not sort of bragging or being big headed here, but
Concorde had got a part of its test programme where it couldn’t make the climb rate,
the pumps got too much air into them. They’re a bit like – kerosene is a little bit like
some of the fizzy drinks we have that if you take the pressure down and shake it a bit,
all sorts of bubbles will go all over you, won’t they? Well thing tried to happen in
Concorde, not in the real aeroplane but on a test rig we had at Bristol, and the pumps
couldn’t cope with it. And so I got singled out by the Ministry of Aviation, whoever
it was at the time, they appealed to Armstrong Siddeley, maybe it was the Bristol
Siddeley by then, ‘cause it did change, but they appealed to them could they use me
for a month or something, and I got sent on special detachment to Lucas’ in
Birmingham, best not print that bit, to change the – well look into the problem and the
problem was the chief designer to be honest, not the machine itself. So got him out
the way and said, ‘Well, look I shall have to take these over and do it.’ And I know it
sounds big headed but what I did is redesigned all Concorde’s fuel pumps, and when
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they tested them they passed the test just like that, so they were all right. And that’s
how Concorde flew, with muggins’ pumps in it one way or another.

All coming, you know, building on this earlier experience in childhood with rockets.

Exactly. Yes. It’s all the same technology one-way or the other.

[24:53]

But what happens before the rockets, because, you know, are there other engineering
hobbies there as a younger child? What do you do for fun? What are your toys when
you’re younger?

I had one or two boats I’d made out of bits of wood which – which were propelled by
obviously a propeller at the back, the propeller then had a hook on the shaft, and a
strand of elastic up to somewhere on the front end of the boat. And you could get
these things racing up and down the bath at home. So that if you like was a
fascination with propulsion one way or another. Used to put oil on the shaft too to
make sure it ran smoothly, but I’m afraid that left a dirty line around the bath, so I was
always in trouble. But the fact remains propulsion I think is the name of the game and
things like that. But you just read up what you could as well, fantastic amount of
material was published after the war almost under the, look what we’ve found basis.
Things were different. And that’s how it worked. So a lot of things which you could
actually just read up, they didn’t seem to worry too much about classification.

What were the toys did you have as a child?

Well, everybody had a small railway set of some sort, but the one I had was a
clockwork thing to start with, and it wasn’t very clever so I modified it and made it
into an electric thing of some sort. Used to run off bicycle batteries and all sorts, and
you could run these up and down the landing at home, we had a long landing between
the bedrooms. So that gave me experience of electric motors and batteries, and
goodness knows what. Apart from that someone gave me a steam engine, which
didn’t work, I never could get it to work on its own, but there were things that you
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could do to it that told you how to make it work, so I learned a lot from if you like a
defective steam engine. And you just put those sort of, all the stories together. Had
the usual dinky toy cars and things like that, everybody had those, and used to take
them into school and swap them with one of your mates for something else, you
know. But the other thing that went down well, particularly at school, were making
different types of elastic band powered guns that would fire simple things, simple
things sometimes being a paperclip, or it could be matchstick, we had various things.
The ultimate thing was a thing that fired genuine pebbles, and this was not to be used
indoors because it would break windows. But developing weapons of all sorts was
the thing that people did at school in those days, and we could compete with them in
the playground then, because obviously you could tuck them in your pocket when it
came to the end of playground time. But those are the sort of main things. And then
we made, which I subsequently found out was an aboriginal thing, these arrow
launchers where you tied the string on the back end of the arrow and just pull the
string down and it propels the arrow out at twice the speed your hand can do it. It’s
called an arrow throwing thing, it’s just a little loop that stays over until it can’t stay
any longer, and drops off and so on, and so we used to go out pretending we were
going hunting with these things.

[28:24]

Because we lived in the country, you see, wasn’t in a town.

Where did you actually grow up?

Where?

Yes.

Outside Doncaster do you mean? Yes. It was a – we grew up in a place about three
miles outside the main town, near an area that at the time was called Bessacarr, or
Cantley might be simplest for you to write down, it was on the edge between the two,
and I think possibly Cantley’s a better way. C-a-n-t-l-e-y. I mean, it had all the right
ingredients, it had a woods, and places you can hide, it had a very fierce gamekeeper,
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so we used to have to lie in the long bracken and wait until he’d gone,’ecause rumour
had it that he shot anything that moved [laughs] and we didn’t want to be part of that.
So we’d have to wait for the gamekeeper to go passed, but we all got our sort of
pocket guns or some armament, and it was a bit naughty I suppose. But with these,
what did I say, pellets, you know, pebble guns, they’re reasonably accurate and they
go like hell, it’s quite surprising what you can do with them. And they’re fairly silent
as well, they just go flop, and out goes this pebble.

So what did you do with the pebble guns? [laughs]

What do you do with them?

Yes.

[Laughs] Well ping at other people who were sort of in the long grass, it was all great
fun.

Who’s the we you mentioned?

Different – different – I mean, the lads next door but one, I mentioned them, but other
lads would come up from other parts of the areas and sort of loosely form into teams
and go and hunt each other, or something like that. Again subject to keeping out the
way of the gamekeeper. But it was the way things were. And we also had these spear
launching things, which we didn’t use on people obviously because they really would
– they’d go straight through somebody, you can make a real weapon out of that.
Especially if you screw a nail into the front of them, and then cut the nail off so there
was sharp bits. You got sharp bits both ends, one inside this wooden shank and make
it into a powered arrow, and that works very well as well.

What was home like, can you describe your house to me?

Similar to this one here, yes. A standard, a standard thing for home, it was a –
actually it was a bit bigger than here. It was a four-bedroomed semi-detached with an
enormous garden, front and back, because we used to have rabbits and all sorts come
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into the garden and eat my mother’s plants. But – and it had a garage obviously
which was the place to go and do things. That was it really. Nothing special about it
other than that.

And where was your room?

Mine was at the back, but it was an interesting room, because what had happened is
that the people had built a house, then they’d said, I’m imaging this, you want a
kitchen and a scullery or something, and they hadn’t provided for it in the basic house.
So they built a half size house with its roof, roof files, almost level with the window
of this back bedroom. So you’ve got a roof going away from you. And what I used to
be able to do on there is to sort of crawl out my bedroom window, wriggle down the
roof, and watch the stars from there with a little telescope, because it was ideal. You
could straddle it with your legs either side, and sit out on there and nobody would
notice you because you weren’t sort of making a noise or anything.

Why were you watching the stars?

Just fascinated by the things that you can see. No particular stars, just stars full stop I
think it was the thing people liked to look at in those days.

I’ve never been a stargazer can you explain the attraction to me, I don’t get it.

Well in those days there weren’t any satellites, so if a star was moving it was
obviously some sort of meteorite or something like that, so you could go out and look
for those things. And if it was green one and a red one following each other, it means
it was a bomber as well [laughs], that’s another story though, isn’t it? Obviously used
to test guns up there, because I made one or two guns, they fired nails, they were
dreadful things really. But you could fire them off this roof, I’d know there was
nobody for a quarter of a mile either side, and if you did this at night, so you can pull
the thing like that, and then fire it, you got a terrific flame out of the end that tells you
where the nail had gone.

What were you using as propellant?
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What was I using as propellant on those? It was something I mixed up, or was it a
proper cartridge, I’m not so sure we didn’t get some small cartridges from
somewhere. I can’t remember is the straight answer but it didn’t half go. And you
know, a big flame came out the end of it sort of thing, which was taken to be quite an
achievement in those days [laughs]. Still got the gun.

What is life at home like?

It was interesting. It was interesting. Unfortunately my father died when I was seven,
and therefore he and I missed out on an enormous lot, but I have to hand it to my
mother, she was very interested in a lot of these projects. She moaned a bit about
when she found me straddled on the roof firing, you know, we had an orchard at the
end of the garden, so it didn’t really matter, I never really hurt anything. But a lot of
flame licking about and smoke.

[34:16]

What happened to your father?

He just upped and died full stop. I can only think that I was told it was a form of
cancer, and he wouldn’t be that old I suppose, he would be about … well maybe fifty
odd. I’m not sure, again there may be some evidence in there, but you won’t believe
this either, but we talked earlier about his funny background, and how he changed his
name and all the rest of it. For a long time he’d changed his date of birth as well, and
he sort of lost years and gained years, and did all sorts on different pieces of paper
that you found. So even I can’t tell you when it was that he died, but I’m guessing it
was about – he would be about fifty I should think, something like that. I’m afraid he
just came home, said he felt wrong, and they sort of said, well, did tests on him and
off he went, and he came back from hospital a bit later and they’d just sent him home
that was all. It was a great shame, I was only about, as I said, six or something, seven
actually I think. And we lost out on that link. But otherwise we were doing fine, used
to talk about sorts of things.
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Like what?

Mmm?

Such as what?

Water turbines, engines, all the sort of things a young lad ought to know about
[laughs], and he was very keen to tell me about these things in one way or the other.

What was his personality like?

What was his personality like? Very patient because obviously dealing with me, I’m
a bit thick, and he would say, ‘We’ll go through that one again,’ sort of gritting his
teeth no doubt. But we’d go through whatever it was again, as to how it worked and
took it from there. So I missed out on all that. But my mother was very encouraging
of something if I made something, she would look at it and perhaps say that looks
interesting, show me what it does, or she’d simply say, well, it looks interesting but be
careful. ‘Cause she heard various things going bang and bong in the big garden at the
back. It had to be the place where you did this sort of thing.

What was your mother’s personality like?

Well it was rather variable, she was actually either most helpful and very pleasant, or
she used to completely blow up, and when she blew up, you’ve got to move. The one
day I didn’t move, she blew, now I don’t know whether you know this, but when you
have a coal fire, you have to poke it with a poker and because you’re doing that the
end of the poker erodes and it becomes tapered and a bit sharp on the end. And it’s
still a poker, it’s a piece of steel about just over a foot long, tapered on the outer end,
and covered in black oxide, because of poking the fire. And I didn’t know, but to this
day, I’d obviously upset her for some reason, I appeared in the kitchen and she said,
‘There you are’, or something like this, she grabs the poker and goes, phoom, just like
the people did at the circus, and this thing whizzed down the hall with me going like
hell in front of it, and it stuck in my leg, it stayed there, it goes booiiinnng, and there’s
this thing vibrating in my leg. And that was it. So I said, ‘I don’t think that was very
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clever,’ you see. I said, ‘You shouldn’t have done that, should you?’ And she got all
sort of apologetic, ‘Oh, dear, oh, dear, what have I done?’ And I managed to very
carefully wiggle it so I could get the poker out without breaking the end off in my leg.
And I think I put it back in the fireplace and said, ‘Look, you know, let’s leave it at
that.’ Because it didn’t bleed much funny enough.

How old were you at the time?

Probably nine to ten, nine to ten would be a reasonable guess to that. She – I think it
pulled her up a bit short that did, she just realised she’d sort of exceeded the level of
discussion we used to have [laughs]. But she would throw anything she’d got at you,
just at this particular day she grabbed the wrong blinking thing, and it – it actually was
sticking there, vibrating, you know, not just making a hole and falling out. It was
stuck there straight out the front of my leg. It hurt a bit too.

[laughs] Did you go to hospital or anything afterwards?

No, no, no. We lived miles out in the country, so you just pulled it out and carry on
with what you were doing. That was it. No, we didn’t have hospitals there, they was
the other side of town.

What sort of pastimes did your mother have?

She liked her gardening, which I suppose , you know, gave her access to a selection of
sharp and funny shaped tools [laughs] to pitch at anybody who got in the way. So
when she was good, she was super actually because we had to see ourselves – my dad
died in 1941 I think it was, which put in the nasty bit of the war for four or five years.

[39:26]

And since there was no other bloke in the house, it seemed to be my job to sort of
check on the blackouts and all the sorts of things we had to have. And, er … I don’t
know, what was the object of that little bit there? I remember now, we had apparently
the house got blown up a bit one night, the Germans dropped a landmine that floated
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 30
C1379/32 Track 2

across the top of the house, so I’m told, and just beyond the end of the garden in a
field nearby is where it sort of touched down and blew. So in the morning there was
this absolutely enormous steaming smoking crater. But what it had done, it had
squeezed the two houses of the semi a little bit, caused lots of wall cracks which we
got mended thank goodness. But the other thing it did, is in the pressure wave that
sort of sat over the top of the house, also swept the chimneys, and what had happened
is, just like the chimney coughs, it had cleaned every little bit of soot, and it came
from the top of the hearth in the back of the house this was, the front was all right, and
it gave a sort of tapered heap if you like of soot that would go from here to there,
which is somewhere round about nine feet, something like that. So it was the height
of the fireplace at one end, and just tapered away. And I couldn’t see this, and my
mother went all sort of panicky because of my little sister, who was probably only
about four or five at the time, if that. I’m trying to think, yes, she’d be about four. So
my mother was upstairs wailing and moaning about that, I thought I’d better go and
find out what’s going on. And I toddled off downstairs and went into the dining
room, which is very much like these two rooms here, and realised that my ankles and
bottom of my legs were warm, couldn’t understand this, they’re not supposed to be
warm, and you can’t use torches and things because someone might see what you’re
doing all this lot. Anyway I turned round and toddled out of there, which I thought
was a good idea, and in fact in the morning we found these footprints that had gone up
to the fireplace and come away again, because it had blown out what was left of last
night’s fire as well. And all this was sitting on the carpet, you know, one way or the
other. Erm, and I sort of calmed these two down and got them back in somewhere
safe and all was well. But she would not believe that you can sweep a chimney so
that it comes halfway up your leg in some part of the room, and this that and the other.
So all I’m saying is when we had panic at home, muggins had to take over and
explain that it was all okay, and it didn’t really matter. And we got this burning carpet
out the way then next day, or the smouldering whatever it was. But it fetched in all
the windows as well at the back of the house, blew all those in and swept the two,
well mainly the one chimney, I’m not sure about the other one. But that was it, to
stop the other two getting worried. You have to take the job over.

How else did your life change when your father died?
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It just left a lot of gaps and mainly questions and things that couldn’t get answered by
anybody else. Erm, I had an uncle and one or two people like that, they were
absolutely hopeless, they were civil engineers, but that's what you can get, they don’t
know one end of a thing from another. So that’s no good. In fact, he couldn’t
understand years later when on these small engines I wanted to make a dynamometer,
and actually sort of measure the power of the engine. The dynamometer is still in the
workshop at the moment. Now the essential ingredient in this thing has to be a highspeed motor on its own ball racers, so you think what are we going to do? So I had a
word with my mother about this, and she surrendered her cylinder model of a vacuum
cleaner, it was a Goblin I think it was, anyway she surrendered this and said, ‘You can
have that if you want it.’ I don’t know what she used instead, but anyway, the Goblin
became the middle of this dynamometer. And my uncle came, they lived in Gosport,
which is miles away, he came up to go to see these – that’s the other thing, he came
up to see these people in Ripon that had always been part of some strange loop that I
could never crack, and he sort of said, ‘Well what are you doing then?’ And he
always used to call me Jacko instead of John, I don’t know why, it’s a horrible sort of
thing. ‘What you doing then Jacko?’ I said, ‘Oh, you can come and look at my new
dynamometer.’ ‘What’s one of those,’ says he. I said, ‘Well come and have a look.’
Looks at it, he says, ‘Where did you get these bits?’ I said, ‘Well actually it was the
vacuum cleaner, it had to be mounted in ball racers, and it does the following.’ He
couldn’t understand this principle of measuring torque, it just left him cold. So he
wasn’t any good. In fact I can’t think of anybody that was, until as you heard at
lunchtime, this retired superintendent down the road, from the railway place, insisted
on me going down them perhaps once or twice a week and he would tell me stories, or
we would run through things together, such that we could find out why torque was
important for that little engine, and so on.

[End of Track 2]
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Well it wasn’t until much later years that I developed a relationship with this
gentleman down the road who invited me down to his house from time to time, and he
was in fact a superintendent of the LNER, that’s the local railways, you know. And
he wanted to teach me all the things that nobody else did, if you know what I mean.
So I got to know how a big steam engine worked, and all the bits of it, and how you
set all those complicated valve gears for a steam engine, which most people don’t
even know to this day. Some of engines I hear, because when a steam engine isn’t set
right, it makes a funny noise. And we’ve just come back from the Great North – what
do you they call it, the Great North York Moors Railway or something and most of
their engines are very carefully set up and one the other day wasn’t, and you can hear
it even as it comes along, there’s one cylinder just not set just dead right. So I was
taught all that lot. Then we went onto astronomy, because he’d one of the these – I’m
trying to remember the name of the thing, where it’s a model of all the stars and
things, there’s a word for these things, isn’t there, and I’ve forgotten what it is.

Astrolight?

No, that’s a measurement device. I’m trying very hard to think. They’re all gear
driven and they run around on arms at different lengths, and anyway he was making
one of these. And then one day I went down there and he was all worried about the
thing, he’d got it in bits. I said, ‘What’s the matter?’ He says, ‘The moon’s got a
wobble on it.’ I remember him saying this quite clearly that as it was going round it
was doing this sort of thing [demonstrates]. So anyway he took that to bits to fix it,
and sadly whilst it was to bits to fix it, he died. Now I knew enough about the thing to
put it back together again. So I went down there the week after and his son was there
at the time, who was a real nasty type it turned out. He also worked at the plant
works, obviously his father had found a job for him, but the fact remains he was a
nasty type. And I went down there, he says [adopts abrupt voice], ‘What do you
want?’ I said, ‘Well I’ve come down to see if you’ll accept an offer,’ I said, ‘This, we
were running it last week, there was very little wrong with it, I can put it right, and we
can then do what your father wanted was just to give it to the local museum.’ ‘Load
of blooming rubbish,’ he said, ‘I’m not having that sort of thing there, and if you’re
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not out of here in a minute I’ll clout you with this broom or something.’ And so I had
to sort of leave the premises and he broke the thing up and it never got to daylight at
all.

What was the old gentleman’s name?

Rees, R-e-e-s. Don’t know his first name, I always called him Mister. But we used to
get on fine. And that was it. And then this retched son of his turned up with
obviously the same name, but not in any degree having the same persuasion or wish to
learn things about different things. Because the reason this gentleman made these
things was largely to teach himself as to whether these sort of star tables and things
really work out, and find out where it all fits together. And it’s fascinating, we
worked on combined projects I should call it for probably about a year. And then as I
say, he stopped in a sudden way.

How old were you by this point?

Sixteen, thereabouts. I remember it being towards the end of the early part of school,
then sixth form follows, but I think it was part of that early bit, the up to sixteen bit,
and then you’ve got the sixteen to eighteen following.

[03:53]

Haven’t talked about school that much yet at all, have we? I was wondering, you
mentioned at the start that you’d gone to the kindergarten, and then on to –

Went onto a junior school, yes, for about six or seven years I think then. Erm …

What were your memories of school, did you enjoy it?

Not to start with, because where we lived was outside town by about three or four
miles, and therefore we could set our own standards and we tried this and it was a
fairly refined group, not snooty, but sensible, sensible. And they had – it was a school
that had a uniform, green kit or something, and yet it had to interact at the school with
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people who had nothing in town, with just ordinary people who lived in town and
virtually had nothing to their name, no uniform, no anything, I don’t know how the
poor so and sos survived actually but they did, and they turned up. And they resented
some of us who looked like sort of posh people, even though my mother was – well, a
non-posh widow by that time, you know. So I never do know how she managed, it’s
to her credit that the whole place was ticked on over the years I guess. But the
townies as we called them used to pick on us so there were lots of fights in the
flipping road to the school, and if they could get me hat they’d jump and in – put it in
a gutter and jump on it, and all this other thing. They were, you know, pretty
determined that they were going to make their mark. Now this went on for a quite
some time – what was I going to tell you about it, about the people, and the bus, and
all that lot? It’s gone for the moment, I’m sorry.

Just so it’s clear in my head though, before you go any further, how far away form
school were you?

Three and a half.

So you’re in the country travelling into the town?

Yes.

Right, okay. How did you get there?

Mmm?

How did you get there?

A bus, a bus. Which you’d hardly believe I’ll think about this – oh, I know what I
was going to tell you. Let me just tell you this. The reason we eventually could sort
of balance the books with these townies trying to hit us, and do. My mother or other
people had said, ‘You’re not to sort of get involved in fights, you mustn’t do this, you
mustn’t do that.’ And so we were always being beaten up. Well one day I’d had
enough of this, so I says to this bloke, ‘I’ve had enough of this’, and popped him one
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right here [demonstrates], whereupon his flattened nose bled like a pig all the way
down the front of his kit. And word went round that you mustn’t toy with Scottie
because he’ll it you. And you know, I found some friends after that, people used to be
quite ordinarily friendly, but they knew where they stood. It’s the only time I really
have walloped somebody hard, and it flattened his nose for him, and that did the trick.
Anyway, to answer your question about what sort of buses and things do we have,
they were all sort of ex-something, and they had some ex-London buses. Now I
didn’t know this at the time, but London busses had an external staircase, double
deckers at the back, and this thing one morning turned up, and we could all stand
almost at your own gate, it was that sort of informality. Just down the road from our
place, and the bus sort of lurches down the road, the bloke must have put his brakes
on a bit hard because it finally goes [makes braking noise], erg, erg, and stops you
see. As it did it, the staircase detached, and the next thing is the bloke must have
decided we’d got on, and drove off [laughs] and he left this staircase in the road, with
us partly – someone part way up the staircase, and the rest of them shouting stop.
And it was great fun really, so we retrieved this thing and tried to lash it on with a bit
of rope, and that got us to town. And when we got to town of course we got in trouble
with the school people for being late. We said, ‘Well the bus fell apart.’ [laughs] Now
thankfully they took it away and they tied it on and got rid of it. But it looked as
though it was a sort of silly excuse but it wasn’t, because it was very difficult for the
people upstairs to get down at all, they’re all stuck up there. But I still to this day, I
can see how it stood there towering and teetering slightly, and the rest of the bus just
drove away. They were rather sort of rubbish, as you’ve probably gathered [both
laugh]. Anything. And it was in the days of severe petrol rationing, so when the bus
conked out, and they were petrol buses, I don’t know why, but diesels didn’t seem to
have got that far, it conked out a time or two, and the chap used to have to go and
clean out the carburettor because it was probably dirty petrol. And so he’d gone and
unscrewed this carburettor in a glass bowl, it was nearly full of petrol, and he come
into the body of the bus, and say, ‘Any gentleman here want their lighters filling,’ and
people used to say, yes, yes, yes. So they’d unscrew the top of the lighter and pour a
bit in his, and screw it back. Go down and refuel all the lighters for the smokers. It
was quite comic really, all of which takes an extra quarter of hour, makes you late for
school. But that’s the way it worked.
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What was waiting for you at the end of the bus journey? What was school like?

[09:22]

It was variable, there were one or two teachers that were distinctly a bit over keen at
walloping people, but on average I think it was very good.

What were your favourite subjects?

Er, if I recall rightly mainly mathematics I think. But there weren’t that many
subjects I don’t think we had. I didn’t like sort of English and all that sort of stuff. I
could do it, have to do it, but that was about all. I think mathematics came fairly close
to being the favourite because you could work out things that you didn’t think people
have really thought about. You know, you could apply it, can’t you, just to solve
some situation rather than equation. And yet, if somebody asked you in the street,
most people would just say don’t know, but if you sat and thought about it for a bit,
you could do some sums, and that’s what we did. So I think that was probably the
favourite of things.

I still don’t get it, I don’t get why you like maths, I hated maths at school, I have to
phrase it this way, what’s the attraction?

The fact that it will allow you to account for things that happen, apparently happen in
nature and you’re not sure why.

Could you give me an example?

Well, a typical example would be why do raindrops come down and not go up, things
like that. And er … we didn’t get as far as how could aeroplanes fly, we had to accept
that for a bit, we weren’t very clever at that. But there were all sorts of odds, I can’t
think of any in particular now, because I don’t look at life that way anymore I hope
anyway. But it was fascinating in that you could come up with a finite answer to a set
of initial conditions, and it’s almost as though this magic that you’ve learned was
saying to you, I told you so. Because we weren’t doing algebra or anything like that,
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it was just ordinary simple mathematics working out one or two things to do with
weight perhaps, or that sort of thing. Fairly simple stuff, but it seemed more
meaningful at the time, and that’s about all we could do, ‘cause … the other thing
you’ve got to remember is that in schools in the middle of the wartime period, the
only people that could be teachers were either rejects from previous schools, or people
who unfortunately had been injured, who could get around with a stick or something,
and then they say, ‘What can you do?’ ‘I don’t know.’ ‘Right, you can and teach so
and so.’ That’s the sort of thing that happened. Teachers were not, not sort of, if you
like, bouncing about type active, encouraging, and all that interacting very much, it
was just who was here today, and who isn’t, answering the register, pretty mundane
things actually.

Did you have any favourite teachers?

Not to remember. I think there was some ones who was more easy to approach, in
fact the headmaster was very easy to approach, he was a thoroughly decent chap. But
he was probably of retirement age almost before he started, or before we started. So
it’s difficult to say really.

Were there any teachers you didn’t like, is the other side of the question I suppose?

Oh, there are, there were plenty of those, because they used to whack people sort of
large groups, you know. That persisted into the grammar school incidentally, we
were whacked most days for something or other. And you used to have to line up in
the corridor and then you got slippered as you go into the classroom, something like
that.

Any particular reason, or …?

Not always, sometimes because you hadn’t finished the homework in time, if more
than half a dozen people still hadn’t handed their homework in, the rest of the class is
made to suffer because of that. So they get slippered, or caned, whichever. I
remember cutting one chap’s cane up though, and leaving just the bit that stuck out
over his cupboard. He had the handle of the cane, came out and turned round just
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with the handle you see, and there was something on top of it. So I said, ‘We’ll sort
him out,’ wherever he was, he’d gone somewhere for a bit. We whipped this off and
sawed the thing off, and poked it back down, it was just enough to hold it, and there
was the hook, and the rest we shared up after, I’ve got a bit of it upstairs. And, er, he
came back, it wasn’t long before so and so, out you, come here, you know, straight
away. And some poor boy has to sort of go and stand at the front and bend over, and
then he stands there and he whips his hand down, this silly little stump [laughs] comes
out. Well we couldn’t help it, we all laughed like hell, this made this bloke so mad
you wouldn’t believe it. Thankfully he couldn’t cane us that was the end of the cane.
So we took a bit of a bet on that. That was the grammar school, it wasn’t the
kindergarten. [both laugh]

[14:37]

So you moved from kindergarten to junior school to grammar school?

Kindergarten, junior school, grammar school, yes. Next to grammar school was there
up till age eighteen, and the only way to go further from there was either to go and get
a job down the mines, or something like that, or if you really wanted to sort of learn
something hard, you’ve got to go to university, haven’t we? So the question arises
how do you manage that in such a situation? ‘Cause my mother obviously couldn’t
afford to pay to just send me and sort of pay the – effectively like a grant. But what
you could do in the grammar school, you could work like hell, and if you were lucky
in physics and mathematics, and mathematics was a double subject in those days, you
could in fact take the challenge and try and get a scholarship. You’d try for a state
scholarship as it was called in those days, and but there were back ups. Now there
only a limited number of state scholarships, and I was next on the list but I lost out on
that bit. One or two of my mates got them but only one or two. But what happened is
monetary value was the same for other things as well. And the thing I managed to get
was a – a North Yorkshire County Grant, you did the same exam, they just assessed it
a different way. In other words, you know, if you could get a state scholarship, fine,
but if you can’t for the same work and effort and achievement level, you could get the
Yorkshire County – it was called a County Major I remember now. And that
provided the basic grant. So my mother didn’t have to pay anything in the way of sort
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of fees or lots of other things, but obviously she did an excellent job for me in keeping
me in clothes.

Did you mother have a job at all, or …l?

No. I never knew how she did it, but she did to her credit. And that did the trick, and
only – it was the scholarship entry to the University, it’s the only way you could get
there.

Before we move any further, could I ask you some more questions about grammar
school mainly?

Yes.

I was wondering how did it compare to junior school?

Oh, much better, much better. A higher grade of person in it, as a teacher, and more
encouragement to do things after school or through lunchtime. It had group activities,
different societies would meet and all sort of things happened. And I ended up as the
sort of secretary I suppose, or almost chairman because the masters didn’t do much, of
a thing called the Scientific Society. And I would fix a whole chain of lectures up
from various of my colleagues to be run through the term, and we’d stay on one night
a month, whatever it was, and give a lecture on something from just one of us, like
you do the next one, won’t you? And bloke goes away and thinks, oh, gosh what do I
do.

This was within the pupils in the school then?

Yes, oh yes. I remember giving one on my model diesel engines, and I ran this thing
in my hand and held it up, bit hot in places too, I managed to show the lads how it
worked.

What other sorts of topics came up?
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All sorts of things came up, yes. Oh, yes.

Could you give me – pick out one or two maybe if you remember them?

Well the other thing that was a popular thing to make was a gun that worked on, what
they call it, carbide pellets, and things like that. It’s a carbide of something, I know
carbide is only a collective term, but I don’t know what the thing was. It might be
calcium carbide, but I’m not sure. But it’s such that if you put in an enclosed space,
and you arrange for a few drops of water to drop on it, it produces an awful lot of sort
of spare gas, and you can use this to make some quite interesting guns, or things that
make flashes and bangs, and all sorts of things. One of the chaps was a chemist,
wanted to demonstrate his carbide gun, and things like that. That’s how we were.
We’d all got something to tell people, and so the word went round who was going to
talk next month type of thing. But you could belong to different societies as well. I
mean, there were various sports things which I didn’t have nay time for at all. I’m
afraid I’m not that sort of chap at all, so we just didn’t take part in that one. But that
was one of the main differences between the grammar school and the other one, you
might say, is the level of efficiency of the staff, what they could understand and what
they couldn’t understand. I mean, when I finished my dynamometer I was telling you
about, I took it in for a school open night, a conversazione thing of some sort, and
people were quite impressed with it because it’s all electrical and you can work a few
switches, press a button and it starts the engine up and does all sorts of things. It was
a good demo, that was all.

So what does it actually do, this dynamometer?

What does it do?

Yes, explain it to me in simple terms [laughs]?

Well, when an engine is running, it has a useful output of horsepower, and
horsepower is a combination of speed and torque, which twists the shaft, and you
multiple the two together, and throw in a few other numbers, it tells you what the
horsepower of the engine that started it all off was. So if you want to know what the
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shape of the power curve of an engine is, it has different speeds, it has different power
outputs, then you put the engine on something fairly substantial, you have this thing
called a dynamometer, which you couple to the engine shaft wise, and you arrange
that it runs somehow. Now when it’s running by making this thing absorb electricity,
in other words turning into a generator of some sort, the whole thing reacts and you
arrange that it can swing about and you measure the amount by which it can swing
about. It’s a form of balancing, you twiddle a little knob until it balances. But when
it balances you know exactly what the torque, the twisting moment was on the engine,
and you’ve got an independent means somewhere else, which took me ages to get it
right, of measuring the speed. And the horsepower of an engine is a function of speed
times torque, times several other things. But they’re constant, but the two that you
vary are speed and torque. And that’s why I put this thing on as a – well it was
actually when I was in the sixth form that was, I took the engine into the physics lab
and demonstrated it on its open day, and a few people could understand what it was
then. But as opposed to this civil engineer uncle I was telling you about before, sort
of looked at it and decided it still ought to be a vacuum cleaner, which is a shame
really.

What were your favourite subjects at grammar school?

Maths and physics.

[21:55]

Physics to the extent that we had an absolutely dreadful physics master, and several of
us were interested in pushing physics because it was a good thing especially for trying
to get decent scholarship marks or something, it was one we thought we could work
with, and it all worked quite well in that the physics master was thick. So what we
said to him is, ‘Look, let’s strike a bargain, next time whenever it is, next week in
lesson, you sit at the back and one of us will give the lecture,’ on a monthly basis this
was, each week for a month perhaps. And he said, ‘Yeah, that’s a good idea.’ So
myself and a chap I saw last week who was also quite keen on physics, although he
ended as a chemist funnily enough, and one or two others decided we’d chop it up. I
think the – I did two things I think, one was to measure the acceleration due to
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gravity, a machine that I’d built for them as well, built the machinery, and it all
worked, but the other thing was optics. I was fascinated by spectral effects that you
could dream up, one thing and another, anything to do with light, and came up with all
sorts of things like that. So we lectured on those things. Oh, discharge tubes as well,
which is where you put 10,000 volts across something, as you know, and you get a
series of pretty colours down it. Well that sort of thing. So I did the discharge tube
stuff and the gravity thing, and I built some equipment for some of the other lads to do
their thing. And this got us distinctions in physics with the bloke sitting at the back. I
mean, he couldn’t fault us, could he? Because he didn’t know any better at all.

How do you actually go about broaching a question like that with your physics master
[laughs]?

You just tell him his no good, it sounds – I remember saying to him, ‘Now look, this
is hard for you, you’re obviously not sort of following where we should be in page so
and so of the physics book, whatever, how would you like if as an experiment next
week we give the lectures, you sit at the back?’ He thought for a bit, and thought
well, ‘You could try it if you like’, sort of thing, cocky little so and so he was. And
we obviously did sufficiently well, when I said, ‘Where do you want to sit next
lesson?’ ‘Oh, at the back,’ he said, ‘it was fascinating,’ taking notes. I mean, you
can’t get much better, can you, than they start taking the notes. And it worked very
well. I don’t know whether he ever told the headmaster about it, I mean that was an
admission of self-stupidity. But whatever it was it worked well.

What did you like about physics?

Ah, well it had a practical application of some parts of mathematics. So the
mathematics was the main thing, but you can put it by demonstration of things in the
physics world, be it the speed of light, or all that sort of stuff, you know. It was
something you could sort of test and verify and actually set up experiments to do it.
Only snag being they hadn’t really got the experimental equipments, so I used to have
to go in and make it. I remember going home years after I left, this was probably
nine, ten years after I left, I was going down our drive having said cheerio at home,
and this blinking physics master was coming up the drive opposite, I don’t know who
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he knew there, but there he was. And he looks at me and he says, [hissing sound]
always did that noise before he spoke, I don’t know why [laughs], this was a regular
thing for him to hiss through his teeth. And he said, ‘It’s Scott isn’t it?’ I said, ‘Yes,
it is.’ He said, ‘Well, well, well.’ He said, ‘I want to tell you something.’ I thought,
oh well what’s this? He said, ‘You know you built a such and such’, and in fact it was
a wide scale dynamometer thing for doing different things, with a mirror actuator
thing, so you get twice the angle of reflection of the beam as you would without the
mirror, it’s a two feature thing. And he said, ‘You built this thing for us in whatever it
was, 1950 something … it’ll be ‘52 probably, yes, ‘52. But anyway, ‘You built this
thing for us’, he said, ‘And it’s still in use, we use it every day, it’s screwed to the
wall’, which is where I put it, and it’s become a standard school instrument. So there.
You know, just shows if you make something reasonably solid they can’t bust it.
Now it had got galvanometers and lights and mirrors and all sorts inside it to make it
work properly, but this spot of light used to move around the scale on – and they can
see it. And that did the trick.

You all right, bird?

[End of Track 3]
Track 4

I think I’ve got one. Yes, education, was your mother keen on education, or …?

Yes, she was. In fact, if it hadn’t been for my mother’s continuous support, I don’t
think I should have been able to even bother to have a go at the scholarship for the
university, or anything to do with it. And I sort of owe here that, I know I can’t pay
her back in any way, but what we’ve tried to do, obviously we can’t pay her back onto
ourselves, but we have made sure that we give our own children the same
opportunities if we could. And so they’ve gone and done something, you know, and
we’ve supported them through it whatever it was. And that being the case, we’ve got,
well, the two girls have ended up with teaching qualifications of one sort or another.
And my son, who’s down at Boscombe Down, he’s a young engineer with appropriate
things for that job. So, you know, we’ve tried to pass on the fact that our respective
parents did things for us.
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How did she support you?

Largely by making sure that – I mean, I got some clothes. You’re not going to believe
this but we used to wrap up my things, the major things if they got mucky, and post
them back up to Doncaster and she would do the washing and send it back to
Birmingham.

So when you were at university, or …?

Yes. That’s right, and that kept all larger items, I mean, the small items you can do
yourself, but the larger items she did that. But I don’t think it cost her anything
straight – apart from postage, you know, it tickles me the whole idea of sending dirty
washing through the post [laughs], but never mine. It worked, and I’m eternally
grateful. As regards cash, I don’t think it cost her any cash, because firstly there was
the – the grant covered – covered sort of residence in some approved place or other. I
followed one of my colleagues into the same digs and we overlapped a year there so,
we get on fine. In fact I saw him only last week, he’s actually an FRS these days,
which some of them are [ph], anyway That’s from fairly recently I think they did it to
him.

Who’s that, sorry?

Chap called Dr Whitely, he’s a chemist, and he spent almost his whole life trying to
understand polythene and come up with better ways of making it. So he’d acted as a
sort of consultant and adviser to lots of places. And he also was invited to rewrite the
chunk in Britannica on polythene production processes, which is a bit way out, but the
fact is he did it. And I say, we saw him last week, we still get on fine.

Did your mother have any interests?

Apart from the garden, no. It’s quite surprising. Because she was very, very bright,
she could twig onto ideas very quickly. But I don’t know, perhaps she thought that’s
where a woman’s place was in those days [coughs]. You’ve got to accept that the
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world itself had been through a war by this sort of time, and people came back with
different sort of attitudes towards where people should be. But I could not have done
what I did, because I studied mechanical engineering there for three years, couldn’t
have done that without her support.

[03:59]

Now the reason that eased the support was, I was going to tell you, it that there were
during the summer, summer vac, you had to have a proper industrial placement, not
just flogging ice cream or anything, which people seem to get away with these days.
But it had to something that the prof approved. And so the first year, for instance, I
spent up at International Harvesters, which is a company which makes tractors, and
that had a factory in Doncaster, still does. And so for the first summer break, usually
couple of months or whatever it is, I went down to Internationals – International
Harvesters and I tested all their tractor engines for them. There was a production test
line, but the fact was it was still very interesting. And that did the first year, and the
prof approved of it and I wrote a report on [inaud]. Second year I went back to
International, I was still living at home in those days, and this time I went to the tool
room, and I ended up, believe it not, as an approved tool room turner, and it’s helped
me ever since, because I’ve two lathes up there for a start. So I was a tool room turner
that year. Now in the final year I got to know a bloke who was the chief engineer at
Rugby where English Electric had got their research headquarters for big diesel
engines. And when I say big, I mean ones the size of this room with blowers on the
corners and so on. And it was in their research department, where they don’t let
people in most of the time, because that’s where all their very latest concepts. But I
got to know the chap who was in charge of that, the chief engineer, told him what I’d
like to do, and he says, ‘Well leave it with me.’ We did it through the prof, and
through to this bloke and back to me. And to cut a long story short I spent the whole
summer working on research work on big diesels, and he fixed it for me, and the prof
again approved of the course. So the reason I’m telling you that is that the – the
industrial placements did carry a very small salary, right, I didn’t have to pay them,
they paid me just a little bit, and that was enough to just sort of pay some sort of rental
for a doss house or something during the summer period where you just want to crash
out and then get back to the job tomorrow. It was rather a seedy sort of boarding
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house that I ended up in, but you know, English Electric had said, ‘Oh, it’s all right,
we send out blokes there,’ you know. Anyway that covered me, and therefore without
that I could not have done what I did. And I went straight from there, going through
the diesel research place, through the – after end of the term, and when it got to I
suppose it was August time, perhaps or whatever, er, I’ve got it down here
somewhere. Anyway whatever it was, it doesn’t matter really in detail, but that was
getting onto a further industrial training course at Armstrong Siddeley, which we all
had to do anyway, I’m sure you’ve come across colleagues who have done that, and
that too carried a small salary. So again my mother didn’t have to pay on that one, to
answer your question about how did she cope. But she supported me sort of morally
and firmly, if you like, but in anything else it really wasn’t required anyway thank
goodness. Because you can equally see that without the integration with these various
grant systems, I wouldn’t have got anywhere.

[07:46]

Right. While we’re on the subject of your mother as well, I was wondering if she had
any religious outlook?

Religious?

Hmm.

Difficult to say, we all got sent to church on a Sunday be it morning or evening. You
had to go if you were at home, you had to go. And I don’t whether it meant much to
her or not, but we just all had to go full stop, it was the way it was. Frankly I didn’t
sort of go in for any of it, I’m just a natural sort of anti, but you know, that’s the way
it was. I remember coming home one night during the war, and we were all walking
from an evening service, and there were some funny lights in the sky, and they
seemed to track about a bit, a bit. And someone in our little group, about half a dozen
of us walking home from church says, ‘Oh, you don’t want to upset about that, lad,
them’s only search lights’. I says, ‘They’re not you know.’ ‘Course they are.’ So I
thought, best shut up, I’m not going to win this one. Next morning, newspapers says
Northern Lights seen over Yorkshire. I was quite chuffed with that [both laugh]. I
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hope the other chap read it, I don’t know who it was, but I’ve never seen him since.
But, you know, people don’t tend to believe the youngsters do they?

No.

But that was it, I’d be about ten I suppose at the time, and I knew what Northern
Lights should look like, so there. And that’s another thing I’m quite fascinated with.

Actually brings me back to astronomy as well, when did that become an interest?

Probably about the same sort of time I would guess, probably. I’d done a lot of
looking around the world, borrowing bits of old field glasses and making bits of
telescopes up, much earlier than that just to try and look for rings on Saturn and things
like that. But only at talking point level, I was never bright enough to study their
orbits if you like, didn’t do that. In fact, to this day, take my hat off to astronomers
who can calculate that the blinking such and such was going to be in such a position
that we can see it for only two hours on such and such a date. And they’ll tell you that
for the next year. I think that’s … I just don’t understand it. But I did go out and look
at Jupiter again the other night, had a good look at that, because we were up north and
they don’t have street lights up there, we were out in the middle of nowhere, you
know, fields, hundreds of acres all round you, sort of thing, and there was this big star
stuck in the sky. I thought, oh, bit of all right, that.

[10:35]

Did you have any other interests as a child growing up, scientific or otherwise?

Well, yes, in fact I joined the local, when I was old enough, joined the local Air
Training Corps, and er, wasn’t long before I was quite well involved with them, and
got them to send me on a flying course, it was during the weekends. So I quite
quickly picked up my British Gliding Association, a certificate, it was only for a short
solo thing, but it got me going. I also was part of the squadron rifle team, so a bit of
competition there. And in fact I not only shot for the squadron there, but I shot for the
university in late life, so there’s always been this thing in the family that generally
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speaking can shoot straight. And at the moment I think the one that’s in the next layer
is our elder daughter, she’s a real Wyatt Earp, you know, no messing about it. [Makes
shooting sound], sort of thing [laughs]. One of those. So that was a major
involvement, because we were supposed to be out two nights a week or something, or
one night and an afternoon I forget now.

Is this when the war’s still on or afterwards?

It was just afterwards, it was 1947 to 1950.

What does one actually do in the ATC?

Well you learn all sorts of things that you wouldn’t otherwise learn, someone tries to
teach you about how wings work, and traditionally they get that wrong, because
there’s a big argument still going on on it, believe it or not. But that’s by the way.
You do get access in those days, if you had your little book in your pocket, which was
a sort of proof of who you were, you could turn up at almost any RAF station and ask
to be sent to the operations room or something, which they used to say, ‘Ah yes, it’s
up there lad,’ sort of thing. And you might yourself flying up and down the country
literally that day. And I used to have to tell my mother we’d been – there’s a place
called Finningley, and I used to tell her we’d been doing circuits and bumps round
Finningley. Whereas in fact we had done one circuit and one landing, yes, but the rest
of it was spent out in the middle of the North Sea, and they used to put the cadet down
in the front turret of a Wellington, or something like that, and you had to make notes
on what ships you saw, and all this sort of thing. It was a shipping survey sort of
thing. And so we’d do that up and down the North Sea on a sort of search pan, and
then come back up the Humber and turn left and go to Finningley. And that’ll take
most of an afternoon you see, and she says, ‘What you been doing today?’ I say, ‘Just
circling some bumps round Finningley.’ She would never have believed that we’d
been out on the North Sea all afternoon [both laugh]. But you could do it, and you
could also fly in other aircraft. I mean, we had on Doncaster airfield, I don’t know the
number of the squadron, but they had a whole line of about a dozen Tiger Moths, had
a half a dozen Avro Ansons, and depending on who was doing what, you could have a
ride on them as well. I spend quite a lot of time on Tiger Moths, and they used to let
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you fly the thing as well, because they were only logging up time. And I remember
one day there were about eight or nine of them in a line, and I says to someone, you
know, ‘Any chance of a flight then, coming up with you?’ And someone says, ‘Don’t
know about that.’ Then he talks to his mate, and ‘Don’t know about that’ sort of
thing. I says, ‘Well make your mind up, please, you know, I’m anxious to go,’ I says,
‘A chance’. ‘Well,’ he says, ‘If you can start all the engines, you can fly in the last
one.’ So I did, but you’ve got to go round swinging props. Well these days if you
told the health and safety man that you’re swinging this great big prop from 100 and
something horsepower engine, I know it’s only a Tiger Moth, but it could chop people
into smithereens. So I had to crank up nine aircraft and I could get in the last one.
But that was the way it worked. We grew up fast [laughs].

Was this actually flying it yourself at the controls, or in the back seat, or …?

Yes. In the back seat. I’ve subsequently clocked up, you know, more time as the
years have gone on, as a – flying of various sorts. But that was the – that was the start
of it there, it was through the Air Training Corps at Doncaster, 103 Squadron, and it
opened all these other doors for turning up in other aeroplanes you see. And then
you’ve just got to fudge the answer a bit at home [laughs]. But it didn’t matter, we
didn’t have any trouble. Except one day some idiot pulled – we were in an Anson,
cruising, and thankfully not far from Doncaster itself, and I was sitting right up front
with the pilot enjoying every bit of it. And suddenly a terrific sort of wind blowing
round the back of my head, you think what the hell is going on? So I said, ‘I’ll go and
find out, you carry on and fly it.’ And he says, ‘It feels a bit funny.’ And when I got
down there some idiot, they’d got a big level painted in black and yellow, black and
yellow, and he just pulled it to see what it did. And it jettisoned a great door out the
side of the fuselage for freight loading or something, and the whole aircraft was sort
of wobbling about, you know, minus this door. And we peered out and we could see
the door floating down like this over the Great Northern Railway line [laughs]. So we
went back to base, and the bloke never flew again, they made sure of that.

[16:02]
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This brings me onto another question actually, talking about behaviour, how were you
expected to behave while growing up [laughs]?

It’s almost a contradiction, isn’t it? Yes. And in fact it boils down to a continuous
number of sort of corrections of track as you might say, doesn’t it, really, no matter
what you do. But, yes, I mean it was accepted both at school and at home that for sort
of various transgressions you can be beaten and that was it. And one of my mother’s
favourite things, apart from this poker effort, was the copper stick, which was in fact a
stick about three feet long, say, looking just like a broomstick handle, and used for
pushing clothes down as they boiled in the copper thing on wash day. But it was one
of her favourite things. And I used to get beaten with a copper stick. Suddenly gave
her an arm about four or five feet longer than it should be, which means that almost
any way in one room she can get you like a fly, after that you get bashed all around
the room [laughs].

For doing what?

Oh, just some minor offence, I can’t think what, but what with that and the fact that it
was accepted we could be caned or slippered at school most days, life in fact was a
little bit more primitive. These days the perpetrators of those things would locked up,
we’re a bit too soft I think. But that’s the way it was. Get well and truly beaten.

That allows me to segway to another questions, which I was wondering, you know,
you mentioned the laundry copper stick there, I was wondering about technologies
around the home, what did you have?

Not much, not much at all. These were the days up to almost the late ‘50s when
people if you like hadn’t integrated with the stuff that was available, because I think
the prices were high as well, but a lot of things were only just developing. First we
didn’t have a television for ages, I don’t think we had a washing machine for ages. I
can’t remember the dates but these were big events. And we changed to a miraculous
type of gas cooker that looked a very smooth one from the thing that we’d had all the
way through the war, which looked like something out of a gas manufacturing plant,
pipes in all directions and valves here and there. It was all black and horrible, and we
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had this shiny white thing, or cream coloured thing, that turned up and so on. The
only trouble was that I remember quite clearly the installer had got an apprentice with
him who apparently didn’t do the right things one way or the other, and that they
wanted to light this blinking cooker. Put the gas on all the rest of it, opened the valve,
and the bloke then got distracted somehow, I don’t know how, I was some distance
away. But eventually he’d light something, taper or something, pokes it in to where
the cooker should be, and it was full of gas, and he’d come into the door like it with it,
and put this thing, trying to get it on the back burner. And there was an almighty
sheet of flame, and a bang and a wallop, and the apprentice cleared the sort of scullery
in next to no time, and ended up wedged under the sink [laughs]. It had blown him
right out there, we hastily turned the gas off, and then we tried to drag this bedraggled
lad. Now he was very unhappy because it was in the days when people had, a)
enough hair, and b) hair that went up and over the back, it was a sort of turned over
thing. And he sort of sat there, and we says, typical question, how are you feeling?
Does anything hurt particularly? He goes, ‘No, I feel rotten’, and as he did and all his
hair fell off. It had jumped out, it wasn’t burnt off, I think it had jumped out the roots
in sheer fright or something like that. But anyway he went, ‘Ahhh’ like that and it all
fell on the floor [laughs]. And then he saw it, and he burst into tears, because this was
his special girl catcher I suppose, but we didn’t go much on that, it’s your own
blooming fault. Then the plumber turned up, ‘What’s the silly so and so been up to
now,’ says he. And we said, ‘Well, we’re not sure, but [laughs] his hair’s just fallen
out.’ He said, ‘Serves him right,’ [laughs] He said, ‘I’ve been warning him for ages
to be careful, and he’s not been.’ So … but was it. The installation of the cooker was
a great day. So to answer your question as to what technologies were available, there
were some, but we couldn’t afford them for a start, certainly the telly didn’t come for
years.

What about radio?

Oh, we have a faithful radio, which had worked with us all the way through the
wartime, a little thing. It was a question of knowing which bit to tap, when it got a bit
sort of awkward you give it a sharp tap here and there and it would sort of recover.
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What did you listen to on it?

There were several serials, but there were two other things, one was the Dick Barton
thing which everybody listened to I think. Dick Barton was a famous detective; does
it ring a bell with you at all? Oh, well that shows one difference, doesn’t it, sorry.
But the name’s Barton, Dick Barton, and he was a very cunning detective who was
always there just at the right time to grab the villain, and all the rest of it. And there
was also another programme which I found interesting which was to do with space
travel, can’t remember what it was called now. But there was one. And for those that
had got a television, there was another one called Destination Moon which I managed
to see now and again, some friends had got a telly. But those were the sort to things
I’d listen to, and we’d also listen to the news as well as we could, which is obvious.
But that’s about it. It was only a little radio, and very temperamental.

What was the gist of the space radio programme?

Somebody had just gone to the moon, that was all, it was on going and coming back,
and they thought about things which accordingly to the illustrations in the Radio
Times, there was an illustration of some sort, they just decided you could do it in a V2
if you did it the right way round, you know. Obviously it was just a story, but it was a
good story, they’d got certain things right. So we used to talk about that in the old
school bus, or something like that.

[22:40]

Did you do much reading?

Mainly aeronautical stuff or air engine design, or something, yes. But in terms of
straight books, particularly, you know sort of storybooks, not an awful lot, not an
awful lot, no. I would probably read – well I still read aeronautical storybooks except
they’re a lot more complicated these days.

What sort of aeronautical stuff?
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The sort of thing – these days?

No, no, back.

Oh, then. Well people were beginning to think about the beginnings of jet engines,
going back to a previous discussion we had, and these stories had people who were
flying fast, and so they fired up younger people, well, you see so and so, yes, or hear
so and so last night? But that was it. But they had some advantage in that if you have
a decent enough story you make up the scenery in your own mind. I sometimes think
that’s a more inventive way of watching, or rather listening to something, and making
your own pictures, rather than what people do is sit here and they just get glued to a
square box and don’t even have to think about it, ‘cause the answer comes all in the
next frame. A bloke jumps off cliff, does he go to fall on the ground, or does he land
on a thing half way down? Well you just watch. Whereas in the other thing, you’ve
got to think, oh, crikey, he’s had it now. Sorry to make up a bit on the spot, but it’s
that sort of thing, isn’t it, I think.

On the subject of, you know, pictures though, did you go to the cinema at all?

Yes, oh yes. Used to go famously each Saturday morning to the Saturday morning
something club, Gaumont Club it was called, and there they’d have a bit of music, a
bit of young people singing a bit with the, what do you call it, organ going up and
down and the bloke all lit up. And then it would all disappear to nothing, and they’d
have – one thing I seemed to recall for quite some time was something about a series
of films about the US Navy and its interaction with all sorts of other navies, and it
always won, if you know what I mean, that sort of thing. It was just typical of the
times one-way or the other.

You’ve mentioned, well, the war a few times, and the course of this. I was just
wondering how much effect did it have on you?

Well very little I think on me personally. I was lucky, in fact this thing that landed in
the field and went bang the night before, there’s two things about that really. One is –
perhaps three. One is that I didn’t even hear it go bang, it had blown my mother and
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sister almost out of bed. It didn’t blow me out of bed, I just slept steadily through it
until my mother was shrieking on the landing something about the Germans are
coming, or they’ve done this, that, and the other. I thought, what’s all this about?
And had to promptly get up and almost take over the house ‘cause – assess its level of
damage or safety. So that was one thing it did. The other thing it did is throw at us
from all directions pieces of red hot bomb, and one had landed on the doorstep of the
people next door, a large bit of bomb, still got it upstairs. And that worried them, so I
said, ‘Well don’t touch it, just leave it there till the morning, it’ll be cold and we can
all have a look at it.’ So that was the next thing, we were all studying bombs the next
morning [laughs]. But the other thing that was strange, my mother went up to the
back of the back bedroom. Looks down the garden, and I think I told you, we’ve got
a very large orchard, and it was something like springtime. Lovely thing with leaves
everywhere all you’ve got, and there was nothing, just bare trees, like that. And she
comes back and she says, ‘I don’t believe it,’ she says, ‘you know that bomb?’ I says,
‘Yes.’ Because we were all talking about the bomb at breakfast time. She says, ‘It’s
brought on – it’s taken the leaves through spring through to autumn.’ She says, ‘It’s
changed the seasons.’ I said, ‘It can’t do that.’ ‘Yes, it has,’ sort of thing, she’d go,
and tells me off. So I toddle off upstairs to have a look, and there wasn’t a leaf on any
of her favourite apple trees, end to end. Not a leaf. So I went down the garden to
have a look, and they’re all on the floor, or whatever. And it turned out that the bomb
blast had sheared all the leaves off, as it had blown in the next field, and as the sonic
wave have gone through it just took the lot off and left these bare stumps. And for
some time that gave rise to some sort of a fable, you know, about how do you get all
the things off a tree in next to no time, the answer was to drop a bomb. But, anyway,
that was it.

[27:44]

Had you had any thoughts about what you wanted to do yet?

Oh, yes, rather. Right from word go. I mean, you know, when my father was still
alive, he used to get me doing jobs in the garage for learning purposes, perhaps
holding a lamp all afternoon whilst somebody else took an engine to bits under the –
over the pit, you know, or something like that. But the other thing was there was a
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chap up in the same area as my father’s works, when apparently my father had to
make something from a completely fractured lump, whatever it was, he’d piece it
together somehow, or even glue it together, supply it to the bloke at the other end of
this sort of big courtyard area, who would turn it into a pattern and cast a new one
from it, and give the casting to my father who’d then machine it and put it on a car,
and so on. Er, this was something that he did. Apparently in those days, because
we’re talking just before the war, apparently in those days car spares didn’t exist on a
shelf for a lot of cars, and I think Fords actually sort of made a sort of inroad into this
get it off the thing, and you hope it will fit. The rest were made to fit, made to order,
so you had to make bits of back axles and bits for gearbox shafts, and all the rest of it.
And he had a very comprehensive workshop there, which was all driven by a little
twin flywheel petrol engine in the corner that we used to crank up and it’s going, tuft,
tuft, tuft, tuft, quite cheerfully like that, driving all this overhead shafting, you know.
And that was my father’s workshop, and he could do all sorts with it. And bearings in
con-rods were lined with white metal in those days before they got up with bushed
bearings, you know, we put sort of split bearings into housings these days, don’t we?
Well we do, and they’re sort of called shells, bearing shells. They’ve got white metal
that side, and just steel that side, with some plating, and you just put them into the end
of the thing and fit it all together, and bolt them up tight, if you’re lucky you’ll be all
right, if you’re unlucky it’ll get just as bad as it was. But anyway, in the early days
they didn’t do that, they put the cap on the con-rod, there’s the con-rod and they’d
screw the cap on, put a bung in it, and fill the whole thing with white metal, and let it
set. And then you take the bits off that shouldn’t be there, and you bore the middle
out to a precise size, the same as the size of the crank on the engine. And he did a lot
of this himself, he’d just pour the white metal in and come back when it had set, and
we put it on another machine, and away he’d go and bore it. So I watched all that
happening, and that’s in about 1938, which it makes me sound thoroughly ancient, but
it was totally fascinating what he was doing. And then when he came home, I think I
told you before, he’d got a drawing board in the dining room, he was always drawing
something out. So we used to discuss that, and my mother used to shout at us ‘cause
we were late for tea. But it was that sort of thing. So, yes, I’ve been motivated on
that sort of thing since the year dot almost.
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So what did you want to be?

It’s difficult to say, because engines had to be part of it, and go as far as you can on
engines, and in those days there were all piston engines. So what could one do better
in the piston engine world, and things like that. But that’s more or less what it was all
about. I was fascinated with steam engines too, made unusual steam engines, and
tried those. Used to use my mother’s pressure cooker because it had a bit of a spout
on and a weight, so I could push a rubber tube down the spout and wire it on there,
and push it under the connector on the steam engine the other end and wire that on,
and then just stick the whole lot on the gas stove, tuft, tuft, tuft, tuft, work a treat. Still
go the engine that did that. So – so, yes, at a very early age.

So something that involves engines, but not formed any particular direction yet?

Yes, right. Well, they formed the direction that, if you like, you can relax them into,
don’t they? There’s no point in studying a great big railway engine if you can’t
actually make even a small one, sort of thing, the same goes for traction engine. Well
there’s a traction engine up in the bedroom here at the moment, and there’s the one
you saw in the dining room. The one in the bedroom’s the more complicated one, it’s
go a different type of valve gear on altogether.

[32:39]

What’s the attraction with engines?

I don’t know, it’s just me, it’s just me. You know, when we went see the aunt in
Gosport that I mentioned at one stage, Gosport is one half – is one side, and
Portsmouth the other side of Portsmouth Harbour entrance. Okay? They therefore
need a ferry. And in those days they had steamed room ferries with very open deck,
and everybody stood on the deck and tried not to fall off, because you’d be in the
harbour otherwise. And they’d got little two or three cylinder engines inside them, so
fairly small. But if in fact you sort of talked to the right sort of people, they’d let you
go down and have a look at these things. And I used to sort of pay up whatever it
was, so two or three pence a crossing or something quite silly, so I’d sort of say to
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them, ‘Look, if I give you sixpence, can I stay on here for three crossings or
something.’ ‘Alright,’ sort of thing. And I watched all these things, and I could work
out the differences in timing between the three cylinders, and all that sort of thing, and
find out how it worked. And it did work, and they were lovely little engines too, I bet
they’re all broken up now. But anything with an engine on fascinated me. So there
was really only – well, type of engine left when it came to sort of the end of the day,
what they go and do.

So when did you get into rocket engines exactly?

Well, I started my first one, it’ll say here I think, at home, I think I told you about that.
That’s the one where – where part of it blew up, but – yes, it was just after the war. I
didn’t make the solid rockets that a lot of people made, solid meaning having powder
inside it and a fuse and all the things, you light them. Didn’t do any of that. Always
went for the ones that would have been fed either by a pressure tank, or a pump, and
that was it. But it’s still upstairs that one. It never did quite get – that particular
chamber didn’t get finished, the supporting equipment did, but the chamber didn’t.
And the laugh of the thing is that there was a bit of awkward machining on this thing,
and I hadn’t got a lathe in those days. But it turned out that some lady from the high
school, one of the girls from the high school in Doncaster, her father was metal master
at another school, so I chatted her up for a bit, and said, ‘Do you think your dad would
help me?’ Cycled round with my little bag full of bits, you know, ‘Well what do you
want with all that lot?’ ‘Well if you can machine that, that, and that, and I can’t.’
Right, and he says, ‘Leave them there’. And they’re still up there with it, just as he
machined them.

Did you ever get it working?

No. But it would have done, because I’d carried out a small pilot test on little bits of
it and they’d all reacted quite fiercely. So, yes, it would have worked.

Could you actually describe how it would have worked, how the different parts would
have fit together? Because, you know, I’m thinking that, you know, I know what a
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combustion chamber is, I can’t assume that everybody who listens to this does, so if
you could just explain how it’s supposed to work together?

Alright, well the combustion chamber, as you’ve touched on, was the main item that
you’ve got to make, and it’s something that’s got to have some holes in one end, so as
you can inject the propellants through it. They’ll then mix in what is virtually a
mixing chamber inside it, that allows them to react chemically, such that the
temperate and the pressure would go up like nobody’s business. They then have to go
through a contraction, because that’s the only way you can get them to go to sonic
velocity, and then an expansion, which is the other half of the sonic wave. In
supersonic flow, to get there you’ve got to contract the flow thing, and then open it
up, otherwise it’ll go subsonic and won’t work at all. But to get it back to supersonic
you send it up a conical nozzle, and so on. So if you combine all those three elements
you end up with a thing that looks like a fire extinguisher with a sort of dog’s hat, the
sort the vets put on dogs on one end of it. Now all you’ve got to do, it sounds
delightfully simple, but it isn’t, is to inject into these holes, and other things at the top
end, the liquid propellants with enough pressure that they’ll still keep going in even
when all this reaction is going in process. And the hot gas will come out the end, and
because it’s got – coming out as you commented once before, a lot faster than it went
in, momentum being what it is, we get thrust. And thrust is what you want really. So
that’s how a rocket combustion chamber works.

Who did you talk to you about your early work building a rocket in the garage, or
rocket engine in the garage?

Who did I talk to?

Yes. Did you mention it to anybody?

Yes, I did. One of these – one of these funny interviews in the past, sorry, I can’t
remember whose it was, but they seem to think it was a bit odd, but I said, ‘No,’ I
said, ‘it’s the way to do it,’ you know. Then I got – I tested injectors in one bit of the
rig until I got that working, and was getting ready to put them into the other chamber
thing, and that’s when I left home and went off to studies in Birmingham.
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What I meant was, did you talk to anybody else at the time about making a rocket?

No. Because there was nobody else to talk to that I knew. Not really.

Did you have any particular, you know, idea in mind for it at the end of the day, was it
just something to test bed?

It was just something on a test bed, like a lot of engines are. They don’t have to go
anywhere, but you know, you learn from them. And it seemed that it was one of the
best, if you like, the closest to what I’d seen and read about being published, and it
looked like the closest to that. And it would have opened the door for a load of
experiments on different catalysts, different ways of decomposing the peroxide.
Because it’ll do it quite readily, even at the very low concentration that I could buy in
the chemist shop. That does bring up another point that, as I just said, before I could
finish the project I left home, it was the first term I suppose, and my mother went into
the chemist shop and this chap says, ‘I haven’t seen your lad lately.’ She says, ‘No,
you won’t have.’ And he says, ‘Well, is he still alive?’ [laughs] He says, ‘I’ve been
ever so worried about supplying him with this stuff, which I shouldn’t have done.’ So
she said, ‘Yes, of course he’s still alive, don’t worry, he used it sensibly and he’s now
gone off to study such and such.’ But the local chemist was so worried, he thought he
was going to be responsible for malpractice [laughs]. That was it. ‘Cause it had to
stay in a bottle – I mean, it was in a bottle in a darkened atmosphere in a second tin,
which you had to keep full of water, and I realised afterwards that these were way
over the top for sort of precautions, if you like. I mean, we stored eighty-seven per
cent concentration in tanks half the size of this room, and they’ve got nothing else in
them, just an aluminium tank, and you could store it safely in it for about a year or
more, because if it’s clean enough no decomposition. And it’s only when the things
go some contamination in it which might be a chemical, or it might be just muck,
that’ll set it off. So nothing to set it off, it stays there safely. So I put it under
someone else’s seat on the bus going home that time, I thought it’ll be reasonably safe
under there, as long as they didn’t brake hard and skid off down the bus, it would have
wrecked a lot of things on its way. I took it home, put it in something cold, and put it
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on the top shelf out of the way. So I’d taken all reasonable precautions [laughs] I
think. [both laugh]

[41:10]

Guess we should probably return to the narrative part of this. I’m thinking, you
know, you’re doing this sort of work when you’re at school, basically, aren’t you?

Yes.

And how did you do at school?

What – how do you mean? How did you?

How did you do, you know, at school? What sort of grades did you get?

We didn’t have grades like that, as far as I know. I mean, the answer was in ordinary
sort of working in the class, I was either top or second all the time. When it came to
the third year, whatever, the maths master who was a real serious chap, but an
absolute excellent bloke, he just lived and breathed mathematics, erm, he grabbed
three of us from the general pool, sat us right at the back of his place, and said, ‘From
now on we’re not doing the school rubbish, type of thing, what we are doing is
scholarship entry work.’ And the three of us were selected out and we sweated bricks
up at the back of that room, and all sorts of people came and went, came and went,
and we were still sat at the back of the room doing that. He’d worked it out that we’d
get excused from all sorts of silly lessons, English and things like that, you know, and
we’d just carry on with things that mattered, mathematics being the key thing as far as
he was concerned. And that’s the way it was worked. We’d already been pulled out
as the three, called as the three musketeers, and we knew from when seeing our own
colleagues in that room that we were at least a year ahead, so it’s difficult to say how
did you get on, you know, what sort of grades did you get. We weren’t in a grading
situation at all. And between myself and another bloke, we alternated with the top of
the class in the physics, and then ended up with the situation I told you about, where
we ran it anyway. So it’s difficult to say what were your grades.
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Who were the other two out of these three?

They’re both dead sadly. But it is a shame. One went on to be … what was he
exactly again? I’ve forgotten now. I’m forgetting one for a bit. The other one ended
up as the chap in charge of Europe in terms of – it’s a computer firm in Cambridge.
I’ve forgotten whose it is now. The one, you know, one of the top ones. And it set up
a subsidiary for Europe in Cambridge, and he became the managing director.

Who was that?

Needham. He ended up a Professor Needham.

Roger Needham?

Roger Needham, yes. How do you know him?

I’ve interviewed some of his colleagues.

Say?

I’ve interviewed people who’ve worked with him.

Yes, well there you are, you know who I’m talking about. He was number three in
the group with us. The other one was a chap called Mark Brewr, who I think became
a civil engineer, but I’m not sure. And the last one was me.

What was Roger Needham like at school?

Oh, difficult. Difficult. Not difficult relationship wise, but difficult to keep up with,
he was very hot on his maths. And so if you were given the classic problem where
they used to sort of say, consider the following, they’d give you a geometry of some
sort and say, now prove that this one goes through the middle of that one, and comes
out halfway through the other one. He’d sort of take one look at it and just go, [makes
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fast sound], ‘There you are,’ just like that, rattle it off. And the rest of us were
sweating, well, which theorem is that one based on? You know, how do you get from
there to there, and why is the angle halved, that sort of thing. But he was painful to
work with. He did his, what we call, I think, school certificate, they were basically
what you would call O levels, he did his when he was quite a young man at another
school altogether. Because his family lived in Sheffield, and he did it whilst he was at
Sheffield, which was at least I think two years before we were doing it. And we were
doing it a year advanced because we’d just done it, chap says, ‘Do you mind taking
such and such papers next week?’ We said, ‘No, have a go at them.’ He says, ‘Well,
you should be able to manage them’, you know, they’re last year’s papers or the year
before or something, whatever, in terms of level, in terms of work, so if you can’t do
them, you’re not going to get our scholarship, this is it. So you do the papers quickly,
hand them in and everybody’s happy. But, yes, Roger Needham, that’s right.

So did you still know him later in life?

Sorry?

Did you still keep in contact with him later in life?

A little bit, not much at all. The reason I say a little bit is that we both ex-Doncaster
grammar school, and he therefore came to one or two of the annual sort of dinners, if
you like. But the last one he came to he was worried, I could tell he was worried. I
didn’t know whether there was anything medical behind it, but he was worried. And,
er, it wasn’t Roger anymore, and he died soon afterwards. But I don’t know what he
died of. Perhaps just plain overwork or something, but apparently they’ve dedicated a
building to him, they call it the Professor Needham Building or something, and he
used to go in there at about half past five every morning. So there was one school that
thought he’d just worn himself out. And even when he’d lost his propulsion system,
he still went in in an armchair for some time.

How did the three of you get on in this little group at the back of the class?

With each other?
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Hmm.

Fine. If one was stuck, you just asked the other one. But often it would end up with
Roger ‘cause I say the other two of us were just ordinary bods, you know. He’d be,
well, probably a year in front of us [laughs]. Fascinating, but it’s true. Small world,
fancy you knowing of him, or whatever.

It’s a pretty diverse job, you know, it’s [laughs] …

Well, well, well. No, that’s the story anyway. It was that Roger, his family were
particularly generous as well, knowing that – I know it sounds a bit of sob story, but
it’s true. I hadn’t got a father, and therefore my mother couldn’t send me much on
holidays and things, so the Needham family used to take me with them. ‘We’re going
to so and so for a week, would you like to go and ask your mum if you can come?’
And that was it, bang, job done. South coast, all over the show they took me. It was
very good of them. They were both Birmingham people too, you know, studied there,
and Mr Needham who studied in the mining department, and I can’t remember what
Mrs Needham did, but that’s where they met, somewhere on the campus. Small
world, isn’t it?

I was just thinking that actually, so you used to go on holiday with the Needhams,
that’s –

Yes. Well that’s it.

[48:28]

So I was going to ask you about holidays in a moment actually, so that seems a …

Well there are only two possibilities, in later life they took me away, in intermediate
life and lesser in later, I went down to see an aunt and uncle in Gosport, and that was
the annual sort of break if you know what I mean. Now what happened was that I’d
get told to go on a train or something, and my mother would not come for a bit, I think
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she used the time for an empty house to decorate or something like that. But I know I
had to get on this train, might be about just less then ten, to give you an example, you
register yourself with the guard, this is like the old stories, but it’s true. And I’d got
with me my five-year-old sister, kid of ten, kid of five, he’s in charge. And off you go
down to London, first port of call, and there we were met by a little old lady, can’t be
much higher than us, I don’t know where she came from or who knew her, but we
were met anyway. And she used to escort us across London from King’s Cross to
Waterloo, and put us on the Waterloo to Portsmouth train, which was met at
Portsmouth by my uncle, and he took us across this little steamed room ferry to his
home in Gosport. But that was how to send the kids on holiday, you stay at home,
and just put them in the charge of the guard. These days it would be totally frowned
on.

Was this your mother’s …?

Mother’s sister. Now the other thing that you won’t believe, but it’s true, is we did
this trip one year, and when we got to Portsmouth Harbour station, and I mean
Harbour station, not Portsmouth Town station, you lean over and you open the door
somehow, and as I did so, nothing, no platform, just sea. ‘Cause this Harbour station
came out somehow thirty feet over the sea so as it could link up with the Isle of Wight
ferries, there was nothing. So I said, ‘We can’t get out that way.’ Shut the door and
went off down the carriage to the back of the train, and we found somewhere were
there was a platform, so we said, ‘Why doesn’t it have a platform in the other end?’
He said, ‘We did till last night, but someone bombed it.’ [Laughs] And that was it,
there was nothing, absolutely nothing, except lapping waves like that. And the train
had managed to run across the top of them and still stop. But we decided to get off
the other end, because you would have dropped thirty feet into the Solent or some part
of it. But you remember these things, you know.

Clearly [laughs].

That’s right. Now that used to be – excuse me, to answer your question on holidays, a
holiday of that type of thing, the meet, the travel, the transfers, that could work and
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did for several years, and that was the predecessor if you like of what a holiday’s
about.

[51:41]

It was in later life that the Needhams said come with us. We went up to the Lake
District as well, come to think of it, had a wonderful time. Mr Needham somehow or
another managed to get enough petrol together, it was still fairly scarce, I don’t think
it was rationed in the later days, but it was pretty scarce. And he used to take us
around. The other type of holiday which was the one with the uncle – my uncle was a
senior bloke in Gosport Corporation as such, he was their – like the chief engineer,
looked after all the equipment they had. In fact there’s two things, one is I showed
him how to drive the council steamroller, because I found it in its shed one night with
some petrol – some steam still in it, the gauge was still reading, so I says to him,
‘Would you like to see how this things goes?’ ‘You can’t do that, Jack,’ he says,
Jacky whatever it was. I says, ‘I can, look, the chap put it away and left plenty of
pressure in it.’ I says, ‘Come on let’s go round the yard in it.’ ‘You can’t do it,’ he
says. I says, ‘I can.’ He says, ‘Are you sure?’ ‘Yes.’ ‘Alright then, you show me
then,’ he says. He thought he was going to [inaud]. And so I set it up and, tuft, tuft,
tuft, steered it all round the yard, stopped it and backed it into its garage again. I says,
‘There you are, I told you I could.’ And this was as kid of less than ten. He says,
‘How do you know all that then?’ I says, ‘I’ve been watching your man today when
he was in such and such a road, and that’s exactly what he did, and that’s where he
put the levers on,’ this, that, and the other, and it worked. So that was the uncle who
didn’t believe in steamrolling.

Did you have any close friends at school?

Well, there was Roger, obviously, and sometimes we’d stay in each other’s houses if
we ended up just late one night, we’d just stay, nobody seemed to worry. Or if you’re
going to run on late afternoon or something, he’d just stay for tea or something like
that. Or if I was at his place, I’d stay for tea. But he was the nearest.

Is that doing maths work as well, or other activities too?
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Well, we did a bit of maths, yes. But I have to hand it to him, he was another one that
built and flew small aeroplanes, and we used to then take them down to the racecourse
and fly them. So he was quite keen on that. But it was a good mixture actually, we
got on fine as a sort of combined family really.

How many of you were in this plane-flying group?

Probably about five or six, because we put on a do one open day, or whatever it was,
and we took over the senior playground as they called it, and flew these control line
things round and round in that, and we did it for most of the afternoon, and it was
quite good. And the school encouraged us to do these things, can you put on a
demonstration for us, you know, between such and such time, and we’d fix it and do
it. And you could fly perhaps half a dozen different aeroplanes in half an hour. Sort
of amused people a bit, it was all right.

How much do you actually need to know about things like aerodynamics to actually
fly a model plane?

Virtually nothing.

How much did you know about aerodynamics to be flying a model plane?

Also virtually nothing, we were learning as we went along. Yes. ‘Cause I had a
rocket plane as well, which was – it was actually a commercial thing, and looked like
a Vampire, it was just a sort of half an egg shape if you like at the front, and then two
balloons going off from it. But in the half egg shape you put what I call a solid
rocket, this is the sort that you actually light, it was like a firework. And it went like
the clappers with this thing in it, quite unstable actually. Because you’ve got a silly
wing form it turns out later, the way you built it it had got a daft wing form. And –
you alright, okay – now this daft wing form it should have been a nice curved upper
surface, and because the wood was brittle and the way the thing was designed, I’ve
still got the drawing somewhere, it ended up triangular, just straight up straight down,
so that doesn’t work very well. So the thing would shoot off like fury, fairly stably,
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and then get the wobbles, and it would do an awful lot of this until the rocket burnt
out. It wasn’t supposed to do that at all. It probably if you could have got nice
smooth wings it would have been all right. But it was a bit of fun, and I only flew it
probably four or five times something like that, went to get some more rockets for it,
and was told you couldn’t have them, it was an offence against the Firearms Act or
something, and till only about nine, ten years ago it was an offence to use solid
rockets as a model aircraft propulsion system, believe it or not. So I’ve still got one of
the empty cases, the one that burnt out, and it’s an historic piece. Sorry, I’m talking
on, you want to, you know … it was an historic piece. And I’ve kept it as an example
of something that was legal for just a short time, or was sold for just a short time, but
the astral rocket plane is what it was called, and it was really quite something. But –
and it made its own mind up of what it did. But to generally just fly things around,
you just need to know where the centre of gravity is, how to adjust a bit for it, and
make it do some gentle turns if you can. There’s not an awful lot to it. But it acts as a
very good primer for later one when I – I mean, it’s all down here somewhere, but it –
excuse me a minute. [Papers rustling] Where did I put it?

[58:06]

When I finally went back to flying afterwards, I’ve put it under personal involvement
here, flying of light aircraft, well I’ve done a bit of that in Tiger Moths and all sorts of
things. But some of my colleagues then let me know that there was an air force flying
school which is primarily for cadets, down the road, and they were short of
instructors. And they said would I go down there. And I said, ‘Oh, I haven’t flown
for years, you know.’ They said, ‘Well, we’ll soon sort that out.’ To cut a long story
short they did, I stayed with them every weekend for twenty-seven years, or nearly
every weekend, ‘cause of other things. Left after twenty-seven years it says here. I
managed to get through from just a visiting instructor if you like that they hoped
might do some good, and it’s a bit bigheaded but it says, to the top RAF rating of A2
instructor, that is done by Central Flying School. So I became that sort of instructor,
did many years of it, and had a final – they also decided to give me a commission half
way through this thing, which I didn’t want.

Why didn’t you want it?
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Because I didn’t need it, it didn’t make me fly any better. And I did twelve years as a
serving officer at a commission, it says here.

In?

In?

In the RAF?

Yes. Oh, yes. It was – the RAF then ran the flying school.

So was this sort of as a reserve officer then, or a …?

Yes, exactly. It says reserve on what’s left of my little shoulder tab that I’ve got
somewhere.

From when to when was that? You know, about?

Oh, hang on. About ‘81 is says joined up, and went for twenty-six, twenty-seven
years after that.

So you quite recently retired then?

Well, you say that, it was about eight or nine years ago. Er, ’81, I don’t know, I
haven’t looked at it in detail. It doesn’t add up quite, does it, that bit? I know I had
twenty-seven years there, because it says so on all sorts of things they presented me
with when I left. They put on a big party at RAF Brize Norton, which somewhat
embarrassed me. Because I had a final rank – the rank didn’t count much, I was only
a flying officer, because, well, I started late, that was their fault, they invited me in
late if you like. And I stayed until they in effect became aware of the fact that they’d
got a sixty-seven year old on their staff. Now the rulebook says at fifty-five you’re
supposed to review things, sixty was some sort of reasonable permission, but if you
were doing all right. Sixty-five needs special permission. So each year we used to
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put in for special permission [laughs], sign a form, and it came back rubber stamped
sort of thing, I’d jump back in the aeroplane and off I went. And it finally got to the
next time, it got round to sixty-seven, and someone must have thought, ‘Ye Gods, you
can’t have this.’ And so they set up – firstly they said you’ve got to stop [laughs], you
can’t do this. And secondly they, unknown to me, set up this party at Brize but as part
of it, and a load of my students, ex-students, turned up and some of the instructors
from Central Flying School turned up, a lot of us there, it worked very well actually.
What was I going to say though? Something that went on that. Oh dear, oh dear. I
can’t think what on earth it was. I got that finally.

What were you actually flying?

A thing called a Grob 109. It’s a German old glass fibre aircraft, low end monoplane,
can glide when it wants to, so they got that in, if you shut the engine down, it does
glide quite well. But nobody ever shuts the engine down because it was just to get
round the loophole, because apparently the government didn’t want to think that we
were running an elementary flying school, just like the Chipmunk lads a bit further
down the road. But we got on fine. I mean, I’ve flown Chipmunks as well, you
know, that was it. And this was how it all worked out. They were the Grobs, and I
think, I’ve forgotten now, but it doesn’t say anything on here. But I obviously got a
couple of thousands hours nearly on – well tail dragger aircraft. And that’s it. And all
because one afternoon someone says, come on down and have a look and see what
you think of us. And that was in the days of ordinary gliding. So it worked quite
well. But they were a good lot, and they did this thing, and er, I can’t remember what
it is, it was some feature that I particularly wanted to record. But I can’t remember
what it was.

Do you want to take a short break?

[End of Track 4]
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Track 5

Right

This is an interview with John Scott-Scott, 4th October 2010. John, the point at which
we picked up last time was when you were at school and talked about your favourite
subjects so I was wondering if you had any thoughts about what you wanted to do
exactly after school. You mentioned wanting to do something along the lines that
your father had done with engines but …?

My after school activities very, very quickly stayed as technical as possible within the
amount of what you could get and what you can use. I mean I hadn’t got any machine
tools in those days, but I was totally fascinated with the small engines I mentioned
earlier on in this, and the airplanes that went with them. I even made a racing car as
well about sort of sixteen inches long perhaps, and put this engine, you could use it
for anything, put it in different things, put this engine in it and we used to take it into
town, into Doncaster, and we knew one or two roads that had virtually no traffic in
those days. And so you put the thing on the end of a long cable, car on the cable, and
get someone to start it up, and someone stands in the middle of this road and we had
the whole road to run this car on a circular track. And very rare would you have to
sort of abandon ship due to cars coming through, so that was quite fun. We also used
to run it on the Doncaster racecourse, which contained within itself a golf course as
well. A golf course has greens, doesn’t it? Nice smooth areas of grass. So we used
to set up on those as well. And this annoyed this chaps running around with their
funny sticks and their white balls [coughs] to the extent that one day I was walking to
somewhere where we wanted to go to the next green and try that, and the chap must
have been a pretty accurate bloke with his trajectory, if you like, ‘cause he took a
swipe at something and it hit me right on my buttock, and the white ball just dropped
on the ground dead. I turned round, I said, ‘Oh that hurt,’ sort of thing, and for about
a fortnight it left a bruise, just a blue imprint on my leg. So they made us feel a little
bit unwelcome sometimes, but we said ‘Well these greens, you know, they are public
greens, aren’t they?’ And the chap sort of thinks, well maybe. So we said, ‘Well
we’re using them for something different, that’s all.’ And it worked very well, but
that’s the sort of thing. Later on a lot of – any spare time got used up with this Air
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Training Corps thing because you can sort of do things either evenings or whatever,
you could go down on the rifle range or something, but a lot of the time you could
actually sort of go scrounging lifts on airplanes. You know, report to the nearest air
force base and see if they would let you in, which used to work very well, and under
those conditions you do find you’ve filled your time up.

Did you ever think about going into the Air Force or anything like that?

Yes I did, quite seriously about it. But in those days, and I don’t know why, it didn’t
look like quite the career thing that you’d want. You would perhaps end up doing a
fair bit of flying and this, that and the other, but it was a question of learning enough
to understand why these things worked. And so there’s an awful lot got talked about,
we used to have sort of meetings at home, with Roger Needham’s parents, both of
whom had passed through Birmingham University on their time. And I think it was
largely their advice, they said, ‘Look you really ought to sort of study a lot more
before you just go and fly.’ And it’s possible that the air force could have sent me to
university as a sponsored thing, but you can’t sort of depend on that working all the
time, it’s a bit of a spin the coin thing.

[04:00]

And so I think it was largely with their advice, and a visit to Birmingham, which they
took me down there and said you’d better sort of see who it is and what it is. And I
went down there and the Professor of Mechanical Engineering was an internationally
respected chap, quite an old gentleman even in those days, his name was Professor
Mucklow, M-u-c-k-l-o-w, and you would find a lot of papers written by him on small
two stroke engines, bigger than the ones I was using, and trying to improve their
performance and stability, and all sorts of other things. Well we really hit it off that
afternoon, it wasn’t an interview or anything like that at all. We got talking about
small engines and that did it, and he sort of said, ‘You’ve got to come down and have
a look at some.’ So we go down to his laboratory and we find all sorts of things there,
and he said, ‘Well you know if you come down here you can work on some of these
things if you want to.’ I said, ‘Oh jolly good, thank you.’ And that really changed the
sort of direction to make sure I got there. And what I used to do is join up with him at
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about eight o’clock in the morning, and we would do an hour’s engine running before
lectures started. He would go off and give a lecture, and I’d go and attend one
somewhere, but it worked very well. I had some quite interesting work to do there,
but it was that vital hour before the day itself got into sort of thing. And he seemed to
like having someone to do a bit of running about for him really, but we had a lot of
fun with those engines indeed, so it worked extremely well.

What do you actually do when you are running an engine like that? Can you actually
talk through what happens when you get there at eight am. What happens?

[05:48]

Well you’ve got to check that all the instrumentation works for a start, ‘cause you are
going to do something against which you are going to result in measurements. So you
spend probably quarter of an hour or so checking all thermocouples, and pressure
tappings, and flow measurement devices, [clears throat] excuse me, all of which are
going to be used when you come to analyse the data. The run is often the shortest bit,
so in that one hour you might only run it for quarter of an hour, the rest of the time
having been devoted to measuring things accurately, or as accurately as they could in
those days. And I’m sounding rather ancient there, but one of the things that I ended
up doing over at Rolls Royce here was making special instruments, some of which I
made at home, erm, because, in fact, measurement is often the most critical bit of an
experiment.

What sort of things were you measuring on the engines at Birmingham?

Well the simple things are obviously speed and fuel flow. If you’re lucky and you
have got one with a dynamometer on you’ll get some ideas of what the power output
should be, because you’ll come up with a weight, or a deflection, or something on the
dynamometer anyway and that will lead you very quickly to measuring the power
output. But having done that you then look at the fuel, you have a whole complicated
system for exhaust gas content – quality should I say, and what it consisted of. All the
various bits of unburned hydrocarbon, and all sorts of things. And when I look back
at it having run enormous rigs at Ansty where we wanted to measure exhaust
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condition, erm, it’s a wonder we got away with anything on these little engines just
because the state of instrumentation for one lot consisted of pouring things from one
bottle into the next, and noting the change in colours of the liquids. I mean, I’m not a
chemist, I don’t understand it, I just did as I was asked, pour this and pour that and so
on, but in these day and age which have things that analyse gases literally down to
parts per million, and they just do it. So, you know, you’ve got to check that it’s all
on calibration, and then bang connect it to the thing you want whilst it’s running and
then off you go. I mean I know we are jumping about a bit but to give you an
example, the little engines might only be four or five horse power. Some of the stuff I
was running on behalf of Rolls Royce down at Pyestock, which is another research
place, that was of the order of something like, oh, twenty or thirty thousand horse
power. So it was a totally different sort of system, and it can bite if you are not
careful. Many megawatts is a thing you have got to sort of play tunes on, and I have
had eight megawatts between these two fingers. In other words, one button will
produce a bit more, one will turn it down a bit, and that’s the sort of fuel flow. Now
that’s enough to fuel an ordinary medium sized village, and it was controlled just by
me, and the fitters wouldn’t do this. I would, ‘Well, you know, run the thing, I’ll tell
you what to do.’ ‘Not likely,’ they said, ‘You do it.’ So I controlled the whole
contraption, the whole building shuddering, and we are getting to the stage where nuts
on some parts are beginning to melt they were so hot. We’ve got one upstairs
somewhere still and it’s a very deformed nut, it was just on the point of starting to
turn to a liquid, so you can tell how hot some of these things have to be. And so that’s
an example of trying to get it right before you do the actual run, so that all these
instruments are calibrated and the range has been set, and all that lot. But it was a
very much smaller version of that that of course we were doing in the laboratories. It
helped, I think I might have recorded it on some other part here, that I ran one of my
small diesels suitably instrumented on a school open day. Did I mention that or not?
I can’t remember.

I think you did, but please feel free to recap.

There was an evening doing, it was an afternoon and evening thing and they used to –
the word I don’t understand is conversazione and it was a word for having a sort of
open day or evening, and I set this thing up. I had made my own dynamometer,
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you’ve referred to that, and one of my own small engines, commercial engine, and
coupled them all together with a special air cooling system and everything. And I ran
this thing in the physics laboratory, and nobody seemed to understand what it was all
in aid of, so I spent a lot of time, I remember that evening very well, explaining to
people what it was trying to tell them. They couldn’t understand this at all, this little
engine purring away on a bench, clouds of smoke, and the dynamometer balancing in
a very delicate way. But that was the start of it all, and the work we did down at
Birmingham was almost a sort of extension of that sort of a level. Small engine,
dynamometer, almost the sort of critical measurements that you can make, and it was
great fun, one way or the other.

[11:05]

What do you do with the data that you get from an experiment like that?

Talk to other people about it if you can. Surprising there were a few other people
wanted to talk about these sort of things, and that’s what we did. And in terms of the
ones at the university I guess the prof got one of his PhD students, such as yourself, to
write it up and make it into a paper and he put his name on it as well. I’m sure you
have seen enough of that, but a number of papers did arise from the data that we
generated.

What was Professor Mucklow like?

Physically tall and a white moustache, and, er, a real sort of older type of gentleman.
Did everything with a suit on, you know, even when we were running the engine he
would perhaps put a white coat over his suit. But it would be over the suit and this
was it, he’d take it off, most gentlemanly chap really. But very, very sharp indeed in
his mind and he could sort of, if you like, almost predict what was going to happen
and so it was quite different really from when you are doing it first time round on your
own, you’ve got to note everything. But he used to say, ‘No, perfectly all right, just
carry on,’ you know. And some engine would be thudding away somewhere, but that
was it. Very, very pleasant chap to work with, and the reason is, I think, is that he’d
got this quite a large laboratory there with all sorts of engines in it, and I think he sort
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of knew everyone backwards virtually by this stage. So that’s when I said earlier he
become an international authority on small engine behaviour and improvement, and
how you could not exactly tune them, but you can do funny things with the exhausts
on those, and you use travelling waves in a long thin pipe. It’s not to sort of actually
supercharge it at such, but it’s to play tunes on pressure waves. And we used to
sometimes have as much as twenty-five feet of pipe coming away from the engine’s
exhaust itself, and you actually sort of – what you’re doing really is tracing sound
waves up and down this thing, and if a sound wave comes back just at the right time
you can make it behave as though it’s a mechanical valve. Some motorbikes do it
these days, and they sound dreadful when they do it, but it’s a way of getting a two
stroke to really sort of hum. And we used to do it slowly so we could measure all
these pulses going up and down pipes, but it was jolly noisy. So, you know …

Just so I have got this right in my head you’re actually using the sound the engine
makes down this pipe as a way of actually … diagnosing, as a way of measuring
what’s happening?

Exactly. Very much so, very much so, yes. And it’s very sensitive because it’s an
organ pipe, and I’m sure you are aware of the fact that most organ pipes exist and they
have a little bit of a removal bit at the end. Oh well, next time you happen to be in
church or something say to the vicar I’ve only come to look at the organ [laugh]. But
whatever. Yes, the pulse goes down the pipe and when it comes to the open end, the
atmosphere, it says this is odd it’s not a pipe, that’s all it knows is that it’s not a pipe.
And the pulse believe it or not reflects against the atmosphere, it suddenly finds a
pressure that it wasn’t expecting to see, and comes back down the pipe. And the
engine at this time is supposed to have done another half revolution, or one
revolution, and its got it, putting it very crudely, its got its mouth open at the wrong
time, where normally it doesn’t make any difference. But if you open the actual port
with the piston just as this pulse is coming back, you get a type of supercharge and the
power goes up quite a lot. But because it is an acoustic system it’s quite noisy even
though we weren’t running it very fast. But tuned exhaust systems like that are now,
not exactly common place, but they’re certainly used a lot on racing machinery, and
they adopt all sorts of funny shapes to wrap it up. But we just had it in a nice straight
line so we knew exactly how many feet of organ pipe, and what was the speed of
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sound and all the rest of it, and you work it all out from there. And it tells you things.
And once more you’ve touched on the point, does it try to tell you anything as it’s
going, and the answer is yes. If in fact you change the conditions very slightly, the
pipe just goes off tune altogether, and says I’m not playing your game. And it’s either
very quiet or erratically noisy, but it wasn’t a nice tuned effect that you had to start
with. So you may find it a little odd that people can, if you like, amuse themselves by
playing organ pipe tunes on engines, but it is a very serious study.

[16:11]

And there are lots of papers written on it, many of which have got the name of the
prof, and as I say the one student who actually had to produce all the data. But it
probably didn’t do the student any harm, ‘cause he was an excellent prof to associate
with if you like. Where some of the things you come across these days, they’re very
naughty, people hitch themselves to other people’s work, I’m sure you have seen it,
and, you know, that’s the people they think are sort of being clever and they’re not
usually at all.

Sorry, did you actually just go up for the one trip to Birmingham before you went
there or was it, you know, a reoccurring visit to Professor Mucklow?

No, no. I said I’d like to come and work on these things, and he said ‘Well that’s the
sort of thing we are looking for,’ he says, ‘How soon can you start?’ You know, term
begins such and such, but if you want to come down a few days earlier and get a good
look at things, do. And that was it. It wasn’t exactly an interview, but it was just a
‘please come quickly we’d be quite glad to have you’, which I thought was rather nice
[laughs]. ‘Cause a lot of the other lads, well they weren’t terribly interested in
engines anyway, but this was a real ongoing thing. So you said what did you do in
any spare time? Quite often we’d just toddle down to the lab and do some more
running on one of the engines. You usually get one of the lecturers to come down
with you just so you have got someone who knows a little bit more about it, and we
forged along that sort of way.

When did you actually start at university?
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In 1955 sorry, ‘52. I was there between ‘52 and ‘55, and er, the starting term was
obviously the normal term time start. I shared digs with Whitely, I don’t know if I
mentioned Whitely, he was the other sort of chap that was part of our little link up. In
fact, we’re are still in touch, which is a good thing. He lives up in Yorkshire and we
go up and see his wife, and all that sort of thing and so on. They live on a farm, and
he’s actually having to work hard on the farm, which isn’t his line at all. He was a
chemist, and chemists are funny people at the best of times. But, erm, he was a year
ahead of me, and so the way we worked it is that I would go and stay at the same digs
as he did, there was a vacant room or something, and some dreadful landlady ran the
lot, and that started it off. Ken was down there, and I remember my mother saying to
him, ‘Now you have got to look after John,’ you know. I thought, I’m not that erratic.
But we started off with Ken, who as I say was a chemist, and there was one other chap
who was a chemist, so it was two engineers versus – say two chemists versus one
engineer. Some fantastic discussions going on, you know, all the time. ‘Cause the
chemists – my level of chemistry is very poor, and yet you have got to know a little
bit of chemistry about what goes on inside the engine, erm, you’ve also got to know a
little bit about thermodynamics. And these chemists, they have a totally different way
of looking at thermodynamics. And there is a thing called entropy, which I won’t
bother you with, but in the engineering world we can actually measure it and it’s a
number and you plot it out on things. Now for the chemists they said, it’s nothing but
a probability factor, and it can apply to almost anything, and you know, you can’t
have a number for it. And I was, ‘I’ll show you the book full of numbers,’ [laughs],
and this used to be terrible sort of arguments about entropy right into the night many a
time. But anyway, that’s where I started, yes, at the same digs as this chap called Ken
Whitely. That was helpful in some ways. The only thing they banned me from doing
was playing cards with them, because they tried to play cards and they said it would
be actually better to play with a dummy hand instead of me [laughs]. So they used to
actually deal these cards out with a pile the other side of the table and help themselves
from those. They wouldn’t let me near it anymore. Whist or something I think it was
called, and I could not do this. I just couldn’t work it out at all. And so in the end we
decided they would play better with a dummy hand.

[20:55]
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What else does an engineer argue with two chemists?

Erm, purely the practicality of doing things sometimes, and the energy levels at which
these things take part. I mean, in later years I went over to somewhere in Holland
anyway, it’ll come back to me, Utrecht, the university there, and they said that they
were doing some work on something that we were going to sponsor, which we did a
little in the end, and so I said, ‘Well, I’d like to see the test rig first.’ You know, we
were building one up and eventually I think I told you we got up to this eight
megawatt thing which is about this sort of diameter [demonstrates] and runs red hot.
Yes, probably about ten or twelve inches diameter I would think. But it runs at a
cherry red heat, and so you have got to insulate it, and it takes a day to cool down for
instance when you want to take it apart and things like that. Anyway, this university
at Utrecht said they’d got a small reactor, as they called it, that’s their word for a
chemical thing, they’re all reactors in one way or another they say, and we thought
well if it’s a small one it can get hot and cold a lot quicker, we might be able to sort of
use it just to grade things, good thing, bad thing, whatever it was, and we’d sort of just
do it more quickly and then use the big rigs to get into the real large effect. And I
went to look at this thing and I couldn’t see anything, there was just a mass of tiny
pipes. So I said, ‘Where’s the bit where the reaction takes place?’ And they says,
‘It’s there.’ And they pointed at one of these tiny pipes, literally in the modern world
it would be about three millimetres overall diameter. Now you said how do chemists
and engineers argue a bit, well they claimed that that was the test rig, and in our world
that’s not even big enough to measure pressure, if you see what I mean. So I sort of
said, ‘This can’t be, you know, show me more.’ And they said, ‘Well, we can’t show
you more.’ They’d got this cabinet where they lift the front up and all these pipes
inside it, and that’s the one that reacts. So, it’s an order of magnitude in your brain.
They couldn’t understand the fact that I was mainly concerned with multi-megawatt
developments, and they are talking micro-watts or something in this little tiny bit of
bent pipe. So I think that was one of the things, you know. Having said that. there
are some very good chemists who call themselves chemical engineers and they’ve got
to know a lot about both sides of the problem. And in fact on another of the projects I
was running over here we had a very good one in terms of – he’s now the professor
down in Bath. No, I tell a fib, he’s retired, but he became the professor at Bath on this
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particular type of reaction. And we worked very well with him, because he
understood, he had been out on oil rigs and things like that where energy exists in
large bumps if you see what I mean, and that makes the difference. So I think it’s
quite often a question of magnitude, physical magnitude, you know, this thing of
jiggling things about in little test tubes is all very well, shaking them up and looking
at the light through them, but it’s not what you should be doing at all. You should
have some proper connections to a big data logging kit, and it’ll run properly then,
you get some answers you can talk about tomorrow. So that’s one of the major
differences, but there they were these two and very, very academic with it. They were
very keen on these card games that they used to play. I don’t understand why, so I got
banned from that in the end [laughs].

Where did you live?

Where did I live in Birmingham? I’m just trying to remember now, it’s not far from
the cricket ground, one of the merry little side streets that was down there. It was a bit
of a mixed area as you might say, very old Victorian sort of stuff. And I ended up in,
as I say, in the same digs as my what became colleagues, one I had known well
anyway but the other I’d never met. And I think several people down that road took
in students as well, but the lady was awful. She used to sort of play card games
herself somewhere, and they were always in the evening and it was mainly an evening
meal that we wanted, ‘cause we perhaps we could go down to the Union and get a
sandwich or something at lunchtime. Anyway we started off on this sort of game of
evening meals, and we found out that what she was doing was actually preparing all
the lot in the morning, cooking it all in the morning and then just heating it up at
night. And we had competitions as to who could sort of break the skin on her gravy
and things like this. Now this all worked very well, we got round a lot of the things,
she was a so and so she really was. There were however some impossible puddings
produced from time to time, which you couldn’t cut up and you couldn’t chew, and
they’re like rubber. And so what we done is to wrap one or two of these puddings up
in newspaper and shoved them under the settee [laughs], meaning to take them to
Cannonhill Park, which was not very far away, where we knew they had got loads of
ducks, so we were going to feed the ducks. And we did this quite successfully several
times with, well three or four of these packages when they accumulated a bit, we
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would take them down the road and watch the ducks sink almost having eaten them.
And this was all very well, until one day, just shows what a sort of mucky place it
was, she decided to try to dust or hoover or do something under the settee, and she
found all these packages you see, all ready to go down to the park [laughs]. She got
all upset about this, and old Whitely actually copped it. He was first in the line and he
hadn’t really got, if you like, ability to think fast enough. So she said, ‘Mr Whitely,
this is something you have been doing,’ and all the rest of it, and told him off. And
the other chap and myself are sort of standing there as if to say, not us, you know,
[both laugh] it’s him he’s been doing it all sort of the last few weeks. But anyway
that’s the sort of place we ended up in. I stayed there for a year and then I moved on
to some other digs, but they’d moved as well by then. But it was a merry first year,
you know, and we had a bit of fun, one way or another.

[27:45]

Are there any benefits for a mechanical engineer living with chemists?

Very few indeed, the benefits of that, because we’re just on such totally different
tracks. I think had it gone on for more years, because we split up and went to some
other digs, but had it gone on you might be able to find something that made both
halves perhaps could behave a little like our chemical engineer colleague, who was
getting a smattering of both worlds. And we could have perhaps made our own little
chemical engineering group, if you like, with a smattering of both worlds. But
otherwise, no, it’s difficult to say. It does turn out to be a very important thing but
being thoroughly wicked in later years when I ran programmes where the chemistry
really mattered, I simply sort of delegated it to a chemist [laughs], if you see what I
mean. You get the answer that way, and we concentrated on the big machinery that
we were going to test it with. And it was big, I mean things that take more than a day
to cool down are a bit fierce, aren’t they? You know, there’s no way you can go near
them, everything is just too hot to get near for some time.

How was your university course funded?
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Well, I may have mentioned here that my father died [coughs] quite early on when I
was about six or seven something like that. And any effort to do further studies in
later life therefore would have to be separately funded, and my mother being a widow
[door bell], she couldn’t do it. I mean, she might well have tried, I don’t know, but
she couldn’t do it and so they said … someone, yes [talking about who’s at the door?]
… grants?

Thank you, yes.

The way it worked was that if you couldn’t afford to do these things yourself you tried
to sit for some scholarship, and what the grammar school set us to do was to sit for
what was called a state scholarship. Now there were very few of those awarded, and
Whitely got one, he was lucky. I was told I’d missed it by about one or something
like that, in other words if they had only got half a dozen to give out perhaps I was
number seven, I’m guessing. But I know they told me that I couldn’t have a state
scholarship, but almost on the verge of tears because that means your whole future has
just gone down the drain. They said, ‘But don’t worry about it lad, we’ve got an
alternative.’ And the Yorkshire area people awarded me what was called a County
Major Scholarship, I think. Some name very similar to that, and numerically it was
within sort of a short toss up of being a state scholarship, and that was renewed each
of the three years. So I did go in the end, and it didn’t cost my mother a ridiculous
amount. She very kindly kept me clothed if you like. How she did that I don’t know,
but as regards anything else it was all covered. You filled in some form each year,
and tell them what sort of books you’d bought, and all this sort of thing, and if there
were any special fees for different courses part of and, er, it worked.

How did you mother feel about you going away to university?

I think she thought it was a good idea and I’m sure it must have worried her that she
couldn’t in fact see a clear funding route at all to start with. Because here we had the
Needham family, for whom it was all set up and sown. I think Roger also got some
sort of an award incidentally, not because he was hard up but just because he was
extremely good, so he sat for these things. I think I told you before there were three
of us that were pushed along in the line of mathematics, and the award was mainly
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based, if I recall rightly, on pure and applied mathematics, that’s the bit they seemed
to sense, and a bit of physics as well. And, er, so that sort of paved the way, well in
Needham’s case even if he had come unstuck on that his folks could have just paid up.
But we were lucky I think, we all got awards of some sort. I mean it’s a system that
should persist today, because we know it’s all going crazy at the moment in the latest
news, but it should persist because it allowed the ordinary lad, if he could aspire to,
this to have a go.

[33:06]

The only trouble was each year this was reviewed and it was reviewed in Doncaster
by a long table full of miserable sort of business people who you’d almost have
thought the grant was coming out of their pocket. And this is not an exaggeration at
all to say that what they would do, is there was one year when I think I messed up
some metallurgy or something and had to do it again, I did it in the end, but there was
this fellow coalman, and he had taken his jacket off because this was serious on this
long table, and he said, ‘No look here lad, we are not here to sort of, you know,
sponsor you just mucking about, how come you’ve not got this here metallurgy or
whatever?’ So I said, ‘Well just not up to it, I’m afraid, I need to sort of study it
deeper but,’ I says, ‘It’s something I find difficult to understand.’ And he was one of
these that had got braces on, I’ll always remember, he had got great big thick braces,
looked like sort of mooring ropes for a blinking, you know, canal boat, and he sticks
his hand in his thing and says, ‘Well next year if you come in here and you haven’t
got it we are not paying any more,’ and that was it. And that was his attitude
completely that it was almost as though he was paying it, he wasn’t, he was merely
just reflecting the board’s opinion. But the other people spoke English, but he didn’t
and this was his attitude. You know, ‘I’ve not got where I’ve got because,’ and I
never did discover where he’d got but never mind, it was all part of that lecture. And
so I used to think, oh God, I have got to go and see the coalman again. But it worked,
it worked thank goodness, and they did support it as time went on.

And that was every year?
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Every year you would get this review, so it was an incentive to get it right and not
have to be told all about it by the coalman.

What did other people make of you getting this scholarship and going to uni?

Well, I’m afraid those who didn’t manage it, or other things, had to seek other ways of
doing it. And in many cases there were grants, as they called, them available, but a lot
of them required parental topping up. So quite a lot of my colleagues did go off to
university, in fact, the last year of school I would think three quarters of us went
somewhere, but a lot of them had to go on a partially parental funded thing.

[35:45]

So when you got to Birmingham, what did the course actually consist of?

What did it consist of? Well you might ask the question, what didn’t it consist of, it
was a very thorough thing. And it bothers me these days being if you like ancient and
the rest of it, but I have often had to sort of influence something or another to do with
the people in Rolls Royce about what content people have got in different courses
when they are studying different things. And so many things are done these days, and
I’m not just trying to sound ancient, in a sort of computational mode or something,
whatever it is, they are not impressing people with the practical side of things at all.
And I went across to Birmingham not long back on an open day last – oh, it might
have been June time, and they invited a few of us across there, the oldies as you might
say, to come back and have a look and see what they were doing. And I said to one of
these lecturers who was a bit of a spivey type, he wasn’t a nice lecturer at all, I’m glad
he wasn’t one of mine. And I said, ‘Well look, this is all very interesting.’ Because
he took us into what used to be the old drawing office where we drew with literally
pencils and T-squares and – all on a big drawing board. Saturday morning was total
spend it all Saturday morning in the drawing office, and that’s the way it worked, and
also sorts were literally hand drawn, none of this, you know, machine drawing and
whatever you call it these days. Now the upshot of that was he showed us round and
you could recognise the building as being similar, but instead of drawing boards there
were just dozens of computer-aided design posts, if you like, where there is a desk and
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all the gadgetry around it and so on. And so I said to the chap, ‘Well this is all very
well, but there is one thing I haven’t seen,’ and I said, ‘I haven’t seen the workshop, I
want to know where they learn about machining, actually cutting metal.’ I mean there
is more of a workshop on this site then there was on his site. So he looks a bit puzzled
and he said, ‘Well it’s all done on computer design, it doesn’t need that sort of …’ I
said, ‘Of course it does.’ That’s ridiculous because you don’t end up as chief engineer
at Rolls Royce without knowing what we need and what we don’t need. Tried to
point this out to him, and he was not very happy about it. But the upshot of it was that
he said, ‘We actually have a special course, you know, we send these students for
practical training, not on this site,’ he said. ‘But we do have a contractor who does
this.’ So I said, ‘Well that’s very interesting, how long do they go for then, you know
half a term or whatever?’ ‘Oh no,’ he says, ‘We dedicate a week to this.’ Well it’s
just not on, in fact in one of the breaks between years you were supposed to do
something that the prof approved of that was useful to your general training, and all
that lot. And through a friend that I knew anyway I managed to get a job, or he
arranged that I should go and work in, it wasn’t really getting a job because I wasn’t
competent to do anything much, to go and work in a tool room where almost
everything has to be made. And I’d be put, if you like, under the supervision of some
big hairy fellow who’d come up the hard way, who wasn’t quite sure what to do about
this thing called a student, you know, [laughs], didn’t normally have those. Anyway
it all worked quite well, and I spent a whole summer in that tool room and ended up as
a qualified tool room turner with a lathe. I’ve got my own lathes these days. Erm, it
worked very well because there’s no point, it is possible please just accept that it’s
possible to draw things on a drawing board that can’t actually be machined, ‘cause
you can’t actually get the tools in and things like that. So being a turner is an
excellent thing because it teaches you what you would have used to make that
particular component. And, er, this chap could not understand, the chap six months
ago or whenever it was I went round the place, that this wasn’t good enough. He said,
‘Well, of course, you see the machines are all computer driven.’ I said, ‘So they
might be but you have still got to decide how to design them to put this.’ I said, ‘I
think you’re missing the boat on this altogether, and I feel sorry for your present
students and happy that we were sort of learning all these things.’ It was a whole
summer course, and that’s the way to do it. Now the people that are coming, or were
coming, through my department at Rolls Royce many of them hadn’t got a clue
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practically, just doing their sort of post grad training thing, hadn’t got a clue. So you
would have to sort of take them down, in fact I used to take people, I had a little
laboratory where we had got a lathe, a drill, and a few other things, and give them a
sketch of something simple, give them something fairly soft, possibly a piece of
plastic so they cant hurt themselves, and say go and make that. In the end it’s good, it
teaches them the things they should – well should be well aware of anyway even in
these days of computer controlled things.

[41:20]

Do you think there are any other benefits of having that practical hands on experience
as opposed to a more hands off theoretical?

Being practically orientated?

What are the benefits of being practically orientated do you think?

Well they’re very significant, and people don’t always understand this, but I used to
run a lot of experimental programmes, because my full title was chief experimental
engineer, therefore ran a lot of experimental programmes. To do that you get your
thing built somewhere, wherever it’s going to be, and you take it up to a place that
will become a test rig, it might be just a big supply of air, it might be something that’s
hot, it might be a jet engine, and you use part of it, I don’t know, it can be all sorts.
And that’s what you need to do your experiment. Now there is no point in just
writing it all down on a bit of paper and handing it to the foreman or whoever, or the
superintendent, and saying you can fix that can’t you? I mean, he knows he can, but
it’s much better if you go along and work with them, and you discuss each little thing.
‘Well we’ll have a special valve there, won’t we?’ And you know what this valve
does you see, and he sort of thinks, yes, all right, we’ll fit one there. And all of the
specialities of it, having a practical background enables you to go and work with the
team that you are one day going to be given. I mean, I’ve had all sorts of funny teams
over there, and it’s only three miles away sp I keep pointing in that direction. But it’s
because of that you can develop a relationship with the people that are going to be in
affect think they are working for you, because they can kid you on if they feel like it,
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and that’s the time to catch them out. Now thankfully it doesn’t happen – didn’t
happen too much in this particular test area, but I did a load of testing out in France
for a year on rocket parts. And the French are notorious for cheating, and I caught
them at it, because they didn’t seem to know, the thing they had overlooked is the fact
that muggins asked the company to put him on a technical French course, and so I
could understand everything they did and I caught them out several times on just plain
and simple cheating. When they put our equipment on they used to fiddle the zeros
on all the measurement equipment so it would have to run a little bit faster before it
got there or something. And then they could say, ‘Oh, his has to run faster than ours
because …’ and it wasn’t that way. They are a funny lot the French, and now we
have gone and got another liaison with them which won’t work, but never mind, that’s
all by the way.

Would you mind must, just for future reference, what was the project you were
involved with on that occasion?

It was a liquid oxygen pump for a rocket engine, and what a mob called ELDO, which
at one stage controlled – European Launcher Development Organisation, right –
controlled all the rocket programmes. They set a task for people to have a go, if you
like, and see who could make, sounds like a bit childish, but who could make the best
liquid oxygen pump. Now the best, funny word, it might mean what parameter are
you choosing, but in fact there was two things, one was the efficiency of the device,
and two was its ability to suck, and there is a thing called a suction performance
parameter, but don’t worry about it. If you can achieve good results in both those
areas then in fact you end up with a machine that’s a lot lighter, and it can faster and
therefore in a rocket it can develop the thrust that you want, but it can actually take
more pay load, because all this is lighter as a result of it. And, er, what happened is
that they set this task that we should compete with a French company on making a
liquid oxygen pump. They wrote down the flows, the pressures, and all this lot they
wanted it to do, but the design was completely open. Now in fact the French had
made a row of liquid oxygen pumps for their rockets, so they knew actually quite a lot
about operational effects on a daily basis. We’d run a pump test programme here but
not on liquid oxygen, it was always on water. I mean most laboratories were run on
water. So I’d got the lads together and said, ‘Look, we’ve got a real problem here,
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we’re going to have to sort of use our best water technology and read it across to
liquid oxygen.’ Now to cut a long story short we actually won the competition with
the first pump we had ever made for liquid oxygen, and this made the French very,
very upset because theirs was almost a proven thing, ‘This thing is, you know, we
have used it for years.’ So I said, ‘Well you’ve been doing it wrong for years,’
[laughs], sort of thing. They didn’t like this at all, but the European people funded us
quite sort of well for that, and as a result of it I mean I’ve still got some of the
impellers and things we had to develop, erm, a lot of new ground was sort of thing. I
held a lot of patents on different things, different aspects on the design of these
pumps. And so when you say how did you get on and how did the French accept this,
the answer is very badly.

[47:00]

They’re like that because in later years I was working on something else, not rocket
engines this time, it was underwater propulsion systems. But you can use pump parts
for them, just accept that for a moment. Now in order to make this thing, if you like,
be exposed to as near reality as possible, you get yourself an enormously long test
tank that looks like a lake, perhaps quarter of a mile long, right, very, very accurately
sided lake, dead straight, quarter of a mile long. And when I say dead straight, it’s
straight that way, you’ve got to remember it’s also bent that way, we actually got it …
well that’s the curvature of the earth, and you actually have to work to limits of the
curvature of the earth, and that’s how you set these things up, strange as that might
seem. So you’ve got to know a little bit about geography and other things as well.
Anyway, er, this – the French had made a very good what became a test tank because
you got a very long straight lake and you put a bridge over it that’s on wheels and run
the bridge along, and you can put your model underneath this bridge if you like. So
it’s like a sort of bridge travelling down a road, there’s a lot more to it, they might
have put it in a building to keep the rain off it, but that’s the principle. And the
French had got a very good one, bigger – well faster than the ones we’d got because
we had taken all our good ones to bits. You were down talking to Ray the other
week? Ray, in the Isle of Wight. Ray Wheeler, yes, erm, his water tunnel, as they
call these things, test tank, was operation up to about six months ago, someone just
knocked the end off it. Did he tell you that? No? Well they just drained all the water
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out, knocked the end down and said, ‘It’s no use is it?’ It’s totally illogical actually
because they wanted to do an experiment somehow in it, and when they finally
measured the thing it wouldn’t go in in the first place so they’ve broken his tank
down, drained thousands of gallons of water out, millions of gallons probably, and we
have now not got a facility like that that’s worthwhile anymore. But the French had
this particularly fast one, very fast actually, they even used a jet engine on top to make
it go faster. And this was all doing fine and there was some experiment underneath,
and I was just sort of hanging on generally whizzing up and down with this thing.
And, er, it wasn’t doing very well this French thing, there were bubbles coming out all
over the show that shouldn’t have done, you know, ‘This isn’t very clever is it?’ ‘Ah,
we’ll have another run.’ So we have another run. And I was hanging on to something
at the front of this thing and the blighters, I’m not trying to be dramatic here, the
blighters tried to kill me, because it would have been a much simpler solution to the
problem. And the way they tried to do this is to get it up to full speed and then jam on
the emergency brake, and anything that is loose on it, like people, would carry on for
some distance and just crash. As it happened I managed to cling to some girder thing,
wrapped my arms around it and lock it in some way, and my feet came out straight
like that sort of thing, because obviously you are slowing down quite a lot, and I
managed to sort of survive it. But they tried to get rid of me for actually criticising
their result, and that might sound a little bit like a fairy story but I assure you it isn’t
because it was quite frightening to say the least [laughs]. I mean, you’re doing
something like somewhere between eighty and 100 miles an hour down this thing, it
was the fastest in Europe. And someone bangs the emergency brake, which grabs the
rail on which its running, it just grabs it and you get sort of brakes applied from the
side, and it stops in quite a short distance, and you know, doesn’t usually have people
hanging on like that.

But why?

Why?

Yes.
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Because they had fiddled their results, and I had found out the fiddle factor. I had said
I don’t believe this because … and we must try to do a more honest appraisal, you
know, you have fiddled this, you fiddled that, it’s no good at all, we can’t possibly use
it. There would be no future in such a thing, and that’s what they were concerned
about, they wanted to make lots of these things to drive hovercraft, and I said, ‘We
can’t have it on a hovercraft at all like that.’ Working with Ray Wheeler, amongst
other people, on this sort of problem, and that’s how it was, the French said, ‘Well our
whatever you called it, doesn’t do this, doesn’t do that, it’s perfectly all right, we will
show you.’ So I got sent down to Toulouse or somewhere like that, I forget where it
was, to ride in this tunnel. But I should have actually been strapped in and wasn’t,
partly my own fault but I managed to hang on all right, I’m still here [laughs]. That
was a little bit hairy.

What was the upshot afterwards?

They lied their way out of it and said, ‘I don’t know what caused the emergency brake
to work, very sorry, we’ve examined it and there is no obvious faults.’ Well there
won’t be if the bloke had just tripped it, but it was not funny, not funny at all. And
it’s all because their thing didn’t work you see, and I told them it didn’t work and I
told them why it didn’t work, and I told them it was hopeless. Sorry you have got to
get to these points quite quickly, and it was going to be a lot simpler to get rid of the
bloke who is criticising it. So there, that’s another example of international
collaboration.

When abouts was that?

When? I suppose about fifteen years ago, something like that, perhaps twenty years
ago. They’ve stopped having that sort of programme altogether now, but it’s that sort
of timescale. Might be a little longer because I think it was actually in the late ‘60s.
Not funny.

No.
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You know, people aren’t supposed to be designed to hang onto stray girders whilst it
all grinds to a halt. But if they were honest, you know, it would be all right.

[53:27]

After – going back to the liquid oxygen pump competition, it became obvious in the
end that we had won and that was it, and they just had to sort of knuckle down and
agree. So we both wrote our reports and sent them off to the authorities that
sponsored us.

Things like this happen to other people you knew or …?

I don’t know, things you don’t ask sometimes. But that’s by the way. But they
cheated is the answer. And I found them another morning going round the test rig on
the pump twiddling all the zero settings off several of the instruments, so they’d read
wrong, and therefore make their thing look better than our thing. But again they
didn’t realise that old Scottie had learnt quite good French by this time, so I said, ‘I
am not having this, you know.’ ‘Why, what are you saying to us, you know, what are
we doing wrong?’ I said, ‘Lying through your teeth, and I’m not having it, so I want
the whole thing started again and I’m going to check every calibration that goes on
this thing, and I shall be down at eight o’clock in the morning and we will start.’ And
we got there in the end. The engineers couldn’t deny that there’d been a fiddle factor,
they said, oh, perhaps a misunderstanding on the way the instrument is being applied,
you see, this sort of thing or whatever it was, but they were fibbing.

Do you think that this was, you know, coming down from on high or just engineers on
the spot thinking, you know, they were going to make themselves look better or
something?

I think it came down from further up to be quite honest, because they behaved – they
tried to lie their way out of the meetings as well, you know, where people were
present and their people sort of said, ‘You sure about that?’ sort of thing. And the
answer is no, they had fiddled it and altered the zeros, which wasn’t very funny really
because you can see through it, you can see through it. They got all their – in those
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 91
C1379/32 Track 5

days the results from these tests used to come out on film about ten inches wide, I
suppose, white paper, like a big, almost like an enormous toilet roll if you like. And
after a run you could lay this thing out along some long tables that we had, so it starts
with time equals nought on this end and you go through the test rig. And if a thing –
I’m sorry to bore you with this but just to show you how it worked, if a zero had been
left and just tested it would obviously be just a parallel straight line right down it,
wouldn’t it? There’d be no deflection. So that’s a good thing. And what I managed
to do is get the one they had done for us, and get the one they had done for them, and
put them on top of each other and find out what happened to these lines. And sure
enough in the ones for us they’d offset the line to start with before we did the run. So
I got them both rolled up and went off to see their chief about it and said, ‘Look, I’m
going to unroll these in your office, look and see what your crowd have been doing,
I’m not having any more of this,’ you know. And that was it.

Why do you think they were behaving that way?

Because they realised that a big contract might result from it, in fact it didn’t in the
end. But they were trying to tender for a big contract with their special pump, and
their special pump didn’t work as well as our special pump.

[57:05]

While we are on this subject, and I know we are probably getting a little bit out of
time but it seems a good time to ask this, do you think there are any sort of differences
having worked with the French, for instance, in this case between British engineering
culture and French engineering culture? Differences in the way you go about your
work compared to the French people you observed?

I think there must be, because jumping slightly sideways on the question you have just
posed, I have never found the Germans to cheat. And the last programme I ran was a
multi-national thing, about several million pounds worth to be honest, multi – and I
used to spend my time driving all round Europe to different test facilities, universities
and so on. And the Germans had no problems working with them at all. The Dutch
were very vague and a bit woolly, and usually got themselves in a tangle so you could
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leave them to it but they’d just get in a terrible mess. But the French actually did
things and still were being difficult about it, and it was a different subject altogether,
and different set of people, different companies, and different universities, but it
seemed to be just built into them. Now you might say that sounds like a strong
national spirit, you know, the French will win at all costs, but maybe they will but you
can’t stand for lying in sort of machinery, because it will tell you what’s wrong with it
straight away.

How did you get on with engineers from these other countries generally?

Er, reasonably.

[break in recording?]

I was wondering how you got on with engineers from other countries?

Generally quite well. Generally quite well. They accepted me too, and the thing that
made them accept me, I think, was the fact that I had gone out of my way to learn
technical French. Because there was one famous day when things were getting irate
around a table with all these chemical engineers, and lord knows what, and one of the
Germans stood up and banged the table several times, you see, and he says, ‘This is
most rude,’ he said. ‘Monsieur Scott understands good French, he will speak good
French for you, and there is no point in speaking anything else so we will now have
the meeting in good French, which the German know and Mr Scott will start.’ So I
gave a short report and off we went, but I was supported by this German who was
most upset about the fact the French as usual had gone into a huddle in a corner and
were cheating to say, what story are we going to tell them. And that’s quite regular.
You ask anyone else who has run a French programme. They are good at it. Okay.

[End of Track 5]
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Track 6

Working with the prof and all that lot.

So what subjects were actually taught as part of your university course all together?

It’s a very long list. I mean apart from – subjects taught is the question you asked,
erm, apart from sort of trying to advance your mathematics even further, which they
didn’t manage to do incidentally, we learned enough at school. Because the maths
master at school had decided that we must be worth supporting or something, and he
pushed me so hard that were several years ahead, as indeed were my colleagues, and
so when it came to the ordinary maths lectures, I think for the first two years we’d
done it all, we got a bit of good revision, you know. And then they got onto one or
two things that were hard, very hard, things called determinants, and we all had to
learn those. Goes along, they tried to teach us some metallurgy, which we found very
difficult because we don’t really understand crystal structures, but they got us taking
samples of all sorts of things, and polishing them down. You get a polished face and
you can see all the crystals in the face, so that was interesting. They had a thing
called heat engines, which was of course half a day spent with the engines running
them, and then in you, your own time, have to spend many half days writing up the
results. I mean, these were big diesel engines, some of them, you know, big as this
room sort of thing. They’ve not got those down there now at all, they’ve got rid of all
those, haven’t even got a decent engine in the place, well they’ve got a few, but
they’re not decent ones anyway. But these were the classic engines, you know, where
everything can be seen to be working, and instructions, very good. What they’re
running now are car engines, which just look like a lump with a lot of wires on them,
lost their character. Usual dose of physics, and then they tried electrical engineering
on us. And I use the word carefully, because it was actually electrical engineering,
they did it properly and they taught us how to handle, not exactly sort of necessarily
how to specify or anything, but how to handle great bit walloping machines and
couple them together as though you were part of a power station, and were trying to
put a power station onto the grid to help to sort of, you know, about low point, tea
time or something like that. And I don’t just mean physically coupling them together
because they don’t couple them physically until they get to exactly the – perhaps what
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I should tell you is that synchronizing electric motors with the alternator that was
supposed to be the pretend – pretend power station is not at all easy. Because you’ve
got a thing running at one speed, you’ve got to get something else running at the same
speed, and when they’re running at not just the same speed, but they’re all running at
what they call the same phase, which means it’s exactly like that [demonstrates],
which this isn’t, this is the opposite one.

Could you explain what exactly like that is please for the tape?

Yes, all right.

Sorry.

Well what I was trying to show here is that there’s what’s called a phase relationship
on the input and the output of these things, and phase relationship means angles of
travel of the one relative to the next. So one half, the alternator, if you like, might be
sort of two thirds of its way round its own cycle. You’ve got to make sure that the
motor that you’re going to couple to it is not just at the same average speed, but is at
exactly the right place in terms of phase wise. So if you had two things, and let these
thumbs represent the things, that they’ve got to go together such a way that thumb
matches thumb. And in these things, they’re great big things, and when they’re just
right you grit your teeth and you throw an enormous switch, which they wouldn’t let
you go near these days on health and safety. A great big flash and a bang sort of
thing, and if you’d got it right, the two will be then found to be rotating what they call
synchronously, which means that sort of inches at the same speed, but also they’ll be
at the same phase. And that worked reasonably well. And if you don’t do it, there’s
still the big flash and a bang, and everything else then goes chaotic because they can’t
catch each other up, and so on. And that’s the sort of thing that you need to know,
doesn’t know how to design the thing, someone else could do that. And, er, I found
that quite interesting to get used to handling heavy current machinery as opposed to
little sort of motors on benches or something, these were motors you could sit on sort
of thing, you know, great bit walloping things. So it was an introduction to heavy
engineering in the electrical sense.
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[05:01]

Because that’s what going to get you when you’re out in industry. I mean I had a
motor, which was about 200 or 300 horsepower or something like that, big electric
motor, and you know, you just use it. So that’s the object of those sort of things.
Now what else do we put on the list? There’s probably a lot I’ve forgotten to
mention. Pardon me for a moment just thinking about it all. I can’t think, it’ll come
to me anyway in a minute, there’s bound to be several more subjects that we had to …
they tried, one of things that amused me, they tried to do their level best to teach us
about lightweight, or low current, devices, as well as these great big walloping things.
And in those days the only things that worked at very low currents were thermionic
valves, well there’s no thermionic valves around these days, apart from people who
kid themselves on that it’s better in an amplifier for their music, you know. And it is
kidding on, because these other switches are absolutely marvellous. And they hadn’t
got these things in those days, this was the days prior – pre-transistor days, and I think
someone did mention that there was such a thing but it was very experimental. And,
yes, it’s just to show that the passage of time, what the lad in the street accepts that for
instance things like that card that you had, your sim card thing, and your phone, and
all that sort of thing, people just accept you plug it in and it works. Well, things never
did, and this was the way we had to be taught unfortunately. I tried to make things
work, which didn’t. So there was a branch to the electrical engineering thing, there
was the heavy current bit and the light current bit. Now the other thing I should have
mentioned is you had to sort of spend quite some time in the civil engineering
department making and breaking things of two sorts. One were metallic test pieces
that you pull like fury until they bust, and the other were chunks of concrete which
you squeeze in different direction until it cracks. So this was called strength of
materials, for obvious reasons, and it was to teach you not to use the wrong thing in
the wrong place, if you know what I mean. So we all had to sort of spend – I
remember spending two or three sessions mixing up things like jam jars full of
concrete, pouring them into a special shape box, which became the test cube, and after
– the next week you push them out the box, and now you’ve got this cube of concrete.
And so you then put it in a thing like an enormous vice, but it’s powered
hydraulically, so you pump it up, and eventually it sorts of grunts and grunts, and
then a crack develops across it. And this crack’s got to develop at the right angle, you
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might think things just crumble apart, but in many things as you squeeze them, the
diagonal stress is greater than the crumbling sort of stress. And so it’s got to go bang
and sort of jiggle across a little bit, so it said anyway. I’ve never mixed up any
concrete since, but that’s by the by the way [laughs]. So it was a pretty broad
generalisation. Then of course there was a thing called machine design, which means
that they would set you the task of designing something, and then drawing it out in the
drawing office on a Saturday morning in such a way that it could be made and it
might work. So someone used to come and assess whether the thing looked at all sort
of halfway practical. I think that was very useful too. I can’t quite think of any other
things that hit you. Oh, there was, there was, there was one more thing. Again part of
the civil engineering thing, they said, you must also understand that if you make dams
and flows of water and canals, or all sorts of things, all of it is to do with the flow of
water. So they tried to teach us a little bit about water flow in different types of
trough, for want of a better word, and that seemed to work quite well, except that the
lecturer wasn’t that sort of switched on, but I always remember that as being a part of
his sort of weaker points. But it was a good idea to have introduced this sort of thing.
So you got a feel for it, as to what water might do if you had to design something that
ran it down the side of a mountain and didn’t want to wash away all the villages or
something, you can put resistance into it, and so on. But you can see there’s a fair old
variety there, because some of them had what you might say sub-schools within those
things. I was trying to remember as well as I can, erm, the major sort of topics.

[09:54]

Which were your favourites?

I used to enjoy the designing thing, used to enjoy the heavier electrical engineering
because it’s the sort of thing you do come across and need to know about. Some of
these things were not a lot of use, I mean they’re not really going to let me loose
trying to sort of choose the right material to use for something. So you go and ask an
expert on metallurgy, and always have done since, it’s just the best way around. I
mean, these were people employed because they’ve studied metallurgy, they know
exactly what you’re going to do. And you tell them what you want, and what the
things got to achieve, and they’ll say, well try such and such. And even then they’re
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not quite sure. I always remember we had a stressman, and that means a man who
critically examines the force that a thing – gets put in a thing if you push it, shove it,
or whatever you do to it. And is it strong enough is the question. And I designed
some high-speed pump rotor, and we made this thing, and it looked all right. But he
said, this man says, ‘It will all fly apart, you see, it’s not strong enough.’ I said,
‘Well, I think it is, you see.’ He says, ‘Well you came to me for my advice, and
you’re not going to take it.’ I said, ‘No,’ I think he’s wrong. So anyway, made this
thing and the upshot of it was that as we ran this thing, instead of it flying apart,
which often things do that way, believe it or not the water that was in this pump
casing actually it crushed the blades down, and it failed inwardly. The only thing I’ve
ever had that failed inwardly, ‘cause most things fly apart, and this didn’t. I went
back to the stressman and said, you know, ‘You said it would fly apart, and it’s all
come back broken.’ And he said, ‘Told you so,’ you see. I said, ‘Yes, but we’ve
gone with fly apart that way round [laughs] and it’s so small you can hardly see it,’ if
you see what I mean. [Laughs] He didn’t like that at all. So we came up with a fix,
that’s the engineers came up with a fix, it wasn’t anything to do with the design
department any more. I honestly don’t think I’ve been back and asked them any more
questions since, it is much easier to use your loaf [laughs], one way or the other.
[Door bell] Well, it doesn’t matter, my wife will go and answer that one.

Shall I put it on pause?

Yes, go on then.

[Pause in recording]

I haven’t managed to think of any more key topics, all I know is there were lots of
minor topics. And the other thing that was interesting occasionally they’d get
somebody in from industry to give them a state of the art sort of one-hour talk. And I
think that’s very important, but I enjoyed it at the time, I now find myself still doing
it. I’ve been retired for, wait a minute, fifteen years, but Rolls Royce are still using
me to appear and lecture to groups of new graduates and that that are coming into the
company, and I did some of that a couple of weeks ago, and I was supposed to do
some yesterday but somebody just didn’t turn up. But, you know, it’s a fairly regular
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thing, getting old fogies to sort of lecture to these younger lads. They seem to enjoy
it. [break in recording?] Okay. Well the upshot of it is these days there’s two things,
one is a lot of stuff ends up as design parameters and all that lot on CFD machines and
CAD and all that lot. That’s one thing that happens. There was another thing that
was clear in my mind a moment ago. Oh, yes, the very simple thing is that if they
wanted – wanted a lecture on anything to do with guided missiles and rockets, and
very high-speed machinery, sadly there’s only one bloke to do it, so it becomes rather
obvious how it works out. And you know, I’d like to sort of farm that out, but no one
else will grab it. So there we go.

[14:07]

Can I ask you some more – a few follow up questions that have occurred to me about
your university stuff. You mentioned that you enjoyed designing things, I was just
wandering what the attraction was.

Well to see if you can make something that looks neat, and tidy, and doesn’t have bits
hanging out all through the side, and is also strong enough to do whatever job you’re
specified. I remember they tried to get us to design a little air compressor or
something quite simple, but in doing it it highlights several things that you would
almost do badly if you didn’t think about them a lot. And it made you think about the
performance of each individual little bit of a mechanism rather than the mechanism as
a whole, does it grunt and whistle in the right places. But you want to make sure that
no little thing inside it, just sort of goes twang, and it’s bust. So it taught you to try
and look at the critical areas of any particular thing that you were designing and see
which was going to break first. Now I’ve got a bit of a knack, which isn’t shared
generally, and this happened from donkey’s years back, back in Doncaster days. I can
look at a thing, a drawing of a thing, a cross section of a thing, let’s say, I can look at
it and if I stare at it for more than a minute or two I can make it work. I can
immediately say, that’s the weak bit, and that was before I went to Birmingham. It’s
just something I seemed to have inherited perhaps from my father who had a drawing
board at home, and could draw things out as well. But it actually happens, now
people don’t believe that, and they use their CAD things with one of the things you
can do on it is an animation feature and make the thing go round in some strange way,
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but I can do that without. And it often told me which was the weak bit, and so you
work on that bit until it’s not a weak bit anymore. That doesn’t bare any relationship
to logic, I can’t explain it, all I can say is I know it happens. And that used to be more
useful not so much to me, because I didn’t do that much design work, but I had a team
of designers working for me, and I used to go along and look at their drawings, say,
‘That’s not the right bit there, look, make it twice the size,’ or something like that, you
know. ‘Why?’ I says, ‘Cause it’s just broken, it brakes first that bit does.’ And they
sort of waited and waited until the old man’s gone, you know, and we’ll make our
own mind up. But usually that proved the point.

How did you go about developing that skill, or was it innate?

It’s innate, I’m sure. I don’t think you could develop it. I honestly don’t know, I’ve
never talked to a trick cyclist, you know, I haven’t got much time for people like that
[laughs]. So I don’t know is the straight answer. But what I do know is it’s a useful
thing to be able to do if you can see a thing going round, it tells you things.

Do you remember when it started? When you could first do it?

I would think during grammar school days anyway. Probably when we sort of started
with these first diesels and things, you know, sort of part of an awakening if you like,
what does all – why are all the bits the size they are. ‘Cause they work, you know,
and if you make them half that size does it still work, or does it crumble up? But it’s a
useful trick. As I say, it’s not really for broadcasting and a lot of people turn round
and say, silly old fool, he’s flipped his lid. But it’s not a question of that, it goes right
back to school time days.

Is it actually a case of, you know, being able to picture how it’s going to work, or just
have a feel about how, you know, how the mechanism fits together?

I think it’s the how it’s going to work business, will it do what you want it to. I
imagine it comes just from reading lots and lots of books, seeing lots and lots of
pictures of successful machines in different worlds, and all the rest of it, and with a bit
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of luck you pull the right one out of the bag when you want it, the right bit, and
incorporate that into whatever you’re designing at the time.

How does one actually design – what sort of things are you actually designing at
university? You mentioned the compressor, but …

They was – would come up with a whole – they even got us to design an elementary
jet engine, believe it not. I mean all that comes out on CAD these days, you call up
the images and the logic blocks, and put them all together, which is not fair. But then
they got us to do our best to design one, and one of the things that makes me sad is
due to all – well not so much all the moves, because we’ve only done one and a bit
moves, but one way or the other I’ve lost the drawing. And it was – I know it was a
reasonably good one, but what you had to do is to study what all the manufacturers
were doing, in those early days of jet engines, and pick what you knew were the
successful points of each, and then do lots and lots of calculations on blade angles and
things like that, and see if you could make something that looks reasonably good.
And if it doesn’t, someone used to come and tell you so, you’d rub most of it out and
start again [laughs].

Did you actually ever get to build these things you’re designing?

No. No, because they would be – well, take years to do, to get the parts right, and it
was too expensive anyway, and they might not work, so might as well go to some
manufacturer who’s already cracked the problem.

[20:00]

You mentioned that you had drawing classes on Saturdays.

Yes.

What actually happened in the technical drawing, I’m assuming, or …?

Yes.
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What does one actually in the drawing classes?

Well the firstly you turn up and make sure the bloke’s seen you, otherwise he would
get really sort of chewed up if he thinks you’re being, sort of, wandering off
somewhere. But what you’re doing is working fast at developing this growing picture
in front of you, and asking anybody’s opinion that might be worthwhile. So it teaches
you to interact with other people who’ve got similar problems, ‘cause we’ve all been
set groups of problems. So communications is an important skill in that sense. But
talking to the – what were our lecturers at the time, looking back on it they weren’t
that good, but that doesn’t matter, they were still getting, if you like, into the swing of
things, where they’d ask you to justify why is that thing that shape? So you end up
with a series of answers to questions that you perhaps shouldn’t normally ask, but you
might even do subconsciously, I don’t know.

I’ve always wondered about technical drawing, you know, how some people are born
with artistic talents or not, is technical drawing a bit like that, or is it a skill you’ve
learned?

We had people at Rolls Royce and Ansty, well in fact right the way back, and they
were called – well there were three sorts of people really, I suppose. There’s
designers/draughtsmen, who you give them a series of … yes, there’s a whole office
full of blokes, and some girls as well at the end. So if that’s the office of blokes, just
an ordinary rectangular sort of plan form, you’ll have someone, and I’ve actually seen
this, and it’s really quite childish, there’s a bloke sitting up on a stool about twice as
tall as you are for a start, so he’s way up in the air. He climbs up on his stool, and he
sits there and looks at this lot hard to make sure they’re not shirking, you know. The
Isle of Wight was particularly bad for that. They’d have an enormous drawing office
and there’d be this bloke at the front here, who’d have a drawing in front of him,
something he can do that was useful, but he kept looking across and pointing at
people as if to say, you can stop talking to so and so down there, you know, and shut
up and get on with your job, and leave him alone. And I’ve just seen you, sort of
you’ve been too long on a toilet stop, or something like that. And it was run just like
a school, and this chap didn’t have to be all that bright, but he was very observant as
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 102
C1379/32 Track 6

to what he saw. And they used to do that. Now these people had been given a part
picture of something, and they sort of work up the proper solution to that particular
sort of if you like – between two places, zone A and zone B, there might be five
different ways of coupling these things up, and they want to make sure they do it the
right way. So there’s the people who get that more or less right, and then people go
and talk to them, and so on. You’ve got to talk very quietly, because a drawing office
in those days was very much like a church, you got had up for making a noise. And if
you wanted to chat to somebody you really should have gone to sort of Bloggs to start
with and says, ‘Can I just talk to Mr So and So for a minute.’ You don’t believe this,
but it’s true, particularly down in the island it was. I don’t know, we didn’t have the
bloke that was sitting on the thing at Ansty, but they did in the island. Now, erm, this
is all very well, but as you go down you get people of lesser and lesser skill, so the
people would be preparing largest important schemes at the front, less important
schemes perhaps just to get some bit right, they used to call these detail draughtsmen,
they looked at the fine details. Now on the assumption that this lot looked reasonable,
someone would produce what they call an assembly drawing, which they would then
pass before the next lot down here who they’re called the stressmen, who look at that,
find that that there looks a bit sort of long and thing, is it really strong enough, and
where will it break off. And they will then advise somebody up here that that
particular one, not that one, that one’s all right, some particular component they
would say is not quite strong enough. So they’d do it again and it would go round the
loop a time or two. But those are the stressmen at the end, and if you could get the
job passed the stressmen then – it was still drawn in pencil on sort of – sort of in those
days it used to be some special drawing stuff, you could have cartridge paper, which
is stiff stuff as you know, and that was used for the total pictures because it was nice
high contrast stuff. But there were also various other things, I’m trying to remember
what they used. It’s not coming back to me right, so I’m not going to waste time on
that bit. But having got those things there, they then sent them to these girls at the
end, and shouldn’t go down and chat to them either, people used to get had up no end
for talking to the girls. And you used to say, ‘But it’s part of the job, you know, I’ve
got to tell her about this, that, and the other.’ ‘No, you haven’t, [laughs] get back to
your place.’ It used to be really bad, because they weren’t a bad looking lot, you
know, and you used to go down and chat to them. But anyway, they took these
drawings, and the last of the drawings that used to be correct, and they actually went
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over it with Indian ink, black Indian ink, and that made something that would a) last
forever, and b) could be photographed. And that’s how prints were circulated in the
early days, ‘cause we’d no means of transferring data that we knew was nearly right,
to our colleagues who might be the chaps in the Isle of Wight. How do you do?
Well, you photograph the whole thing and you roll it all up and put it in the post and
sign for it when it comes. But that’s how drawings had to be moved up and down the
country. So there’s a sort of quick look at what are the essential elements of a
drawing office, all those different people doing different jobs, and a certain amount of
discipline being put into it, whereas as I say, if it isn’t the chap who’s sitting on a big
chair, it’s still a chap walking about. And they used to employ, down in the girls’
department, they used to employ a demon lady as well, and she would come up to you
and say, ‘Stop talking to Margaret,’ or whatever it was, you know. ‘Should it really
take you this long?’ I said, ‘Well, it’s a difficult problem this particular thing.’ She
said, ‘I’ve heard that before.’ Oh, dear. So we used to get told off for going to talk to
the girls anyway. And there’s your drawing office for you. All right? Any more
questions on the drawing office?

[27:09]

Yes, I was just wondering is technical drawing an innate skill do you think? Or is it
something that you can be taught?

It’s – technical drawing is something you can be taught, yes. Take a bit at a time, and
you know, the people who come up with the innate skill bit, as you call it, which is a
good description, they’re the sort of project designers who I didn’t put here because
they’re not in the ordinary drawing office. You treat them differently, and you stick
them say in a room next door to a drawing office, and they dream up the project, and
when it looks about right, it goes into here to start being vetted and drawn in more
detail. But they might be the ideas crew, and some of their ideas were totally stupid,
so you know, you had to say so and kill it. Others were worth developing, so as a
brainstorming department, it wasn’t bad. The only trouble is they were a bit wild, and
they – I think they took a lot more, erm, if you like, supervising than the rest, because
nobody had told them exactly what they’d got to do, so therefore they could doodle
away quite cheerfully, you know, and come up with all sorts of things.
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Is that he group at Ansty in particular you’re talking about?

Yes. Oh, yes. This is – what I’ve described to you, is typical of the old rocket
department as it was. Then, I mean – and then across the road, there were roads,
across the road was this other building full of all sorts of people, muggins being one
of them, which had a research department in it, which I was one of the crew. It had a
group who took things that had been made by this drawing office system, and tested
them, they call them the experimental people. And – okay.

[break in recording?]

Ready to go?

Right, now across the road we had the research department which is where we
supposed to generate the ideas, and I think we did fairly well. It really was quite way
out stuff sometimes. And if that worked it was then passed to the next group over the
road, which were called the experimental department who made more than one or
something of this thing, and see if it was repeatable, whatever it did. And if it really
worked well it would get incorporated into one of the overall schemes, and the
development department, as they call themselves, then took it out to the test area,
wherever that was going to be, and most times the test area in our case was Australia,
place called Woomera. And they more or less lived between the two places these
people did, and flew in noisy transport aircraft and all sorts, they used to tell all sorts
of interesting stories. But it was where it, if you like, things were under as near
realistic conditions as possible for whatever job they were supposed to do.

[30:08]

Now one of the jobs, just to give you a little bit of a quick insight, was to make a
rocket engine, there, imagine that’s just the engine, just that bit, just there.

The bit at the bottom of –
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It’s a bit on the bottom of a pen I’ve got in hand, that might just be the whole of the
actual engine. A lot of the rest of a rocket body, this type of rocket anyway, is to hold
fuel, and right at the top in this thing that we would call a nose cone, you have the
experiment if that’s what it is, or the bomb, it is isn’t. Now we worked on several of
these things, so to pick a peaceful one is the easiest idea, it’s also not classified. Erm,
we had a thing called the Black Knight, k-n knight, not, you know – and we made
these special engines for the bottom end that could sort of steer it in all directions,
because a rocket going up isn’t very stable to start with until it gets some speed on.
These things here, say, we made them in groups of four because there were four thrust
units in the Black Knight, and they then say connected to the tank full of propellant of
one sort or another, two sorts in fact, and then the thing on top. And what did it do?
Well the idea is it went straight up, and I mean straight up, it was launched at eightynine degrees, not ninety degrees, eighty-nine degrees, all right? That gave it time to
go up and do its thing, and come down somewhere at about ten miles from where it
started, ‘cause if you do it any closer than that it comes down on the control room
again, perhaps kills everybody, [laughs] so you had to make sure it goes out that way.
Now the thing on top was to simulate a Soviet warhead coming in at high speed to this
country. And if you just take something and drop it that’s not fast enough, so what
you had to do on this particular thing, and it’s public knowledge this bit now, is to
send something a long way up, and initially they just then let it coast until it stopped
and fall back into the atmosphere. And they always ran these tests at night, so there
was a night ordinary thing, because this then coming in like that produces such a lot of
heat that apparently you can see it for miles, the whole desert’s alleged to come to
light. I’ve never seen this myself, but they say. That worked quite well, we made
twenty-four of those. And Saunders-Roe, where you’ve just been, made that bit
incidentally. They made the fuel tanks, at a sort of intermediate stage to adapt, and
then the experiment on top, and that was all done in the Isle of Wight. And it was all
then put together in the Isle of Wight with our engine on the bottom end, and testing
out at High Down in the special test facilities there, just ground running. But when
you let go of the thing in Australia, it went up and you’re not going to believe this, but
it’s true, it went darn near straight for 600 miles. Now think of 600 miles, it’s over
the length of England, and it just kept on going, and going, and going. And when it
gets to the top, this bit here, which is broadly a conical sort of structure if you like,
called the payload bay or whatever it is, hops off and moves sideways, this lot
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eventually falls back into the atmosphere, and you might think it would burn up, but it
doesn’t, it doesn’t get high enough. This lot’s popped off and inside it is another
rocket which fires back to front, in fact it fires in that direction, not the same direction
as the one that propelled it, it fights against it. So it pops it off, it just comes to the top
of wherever it was going to fall back in anyway, pops this thing off, which then fires
and makes the experiment come back into the atmosphere even faster than just falling
in. And that is how we did most of our experiments on re-entry warheads with the
Black Knight. So I was just trying to paint for you the picture of how you needed
quite a team for this, you’ve got our lot making what for the time was quite an
advanced rocket engine, people who’d chosen the right materials and all the rest of it
for the tanks, so they didn’t dissolve themselves, and Farnborough came in and they
did the design work just on that bit. Some of which is still classified I think. I think,
I’m not sure. I never got connected with that bit at all. But that gave you a rough idea
of how the things from different departments and that all came together. And it was
thrilling and only a very small number of our bods ever got out to Australia to see,
because you don’t need more than about half a dozen bods. Because the Australians
provided the rest, people for the instrumentation and the measurement system that
used to come away from it as radio waves all the time. All these you can get the
locals to do, so there weren’t that many of our lads out there. But they did have quite
an unusual time. And what I wish is that those that did, and there’d be some of our
chaps, if they’re still alive, which I doubt, and some of Ray Wheeler’s lads, if they
could put their heads together and tell a little bit of a story about that, it would be
worth getting on tape. So you might, I’m not trying to prompt what you’ve already
done, but you might be able to get quite an interesting reaction …

From two teams.

From the two teams, yes. Just as a thought. And it’s something I know nothing
about. I stayed here, you know, they’re very rude about me now, there’s a story doing
the round, well there was last year anyway, though I think I’ve managed to squash
most of it, that they calling me the company boffin [laughs] and it’s very rude. Just
wish they wouldn’t, but they thought it was fun anyway.

Shall we stop for tea for a moment?
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Yes, let’s do that.

[End of Track 6]
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Track 7

You talked a little bit about the practical sort of side of your work, how much was the
sort of balance between the applied and the practical side, and the theoretical side of
your university course?

I think we were lucky in the university course we were discussing in that there was a
fair amount of practical, and there was certainly a greater percentage of it than I
perceive these days when I go visiting people, erm, in fact it’s quite horrific. But they
expected us to acquire certain basic things, and if we didn’t, or didn’t appear to be
doing so, the prof had a very simple system in that he chose your vocational work for
you. He said, ‘I think you would do with a – a good time down at such and such a
company,’ with whom he had a good agreement, and he’d just send bods down there,
they’d stay there all summer wherever it was. So there was a bit of an automatic
balance from that point of view. Thankfully he didn’t reroute anything I suggested,
and he just said, ‘Get on with it, that’s fine, and write us a story before you come
back,’ you know. So I did two vacations at – up in Doncaster, two vacation holiday,
work placements if you like, and one in Rugby, which is where the prof prevailed
upon the chief engineer in Rugby and said he’d got a bod who was frantically
interested in big diesels. Because these things would get you every now and again,
and the big diesel place at Rugby was somewhere where they were going to develop
all their new machinery, and therefore they didn’t let people in there, if you see what I
mean, apart from their regular staff. It was commercially sort of – commercially
discrete. But having sort of warned me that this was the case, and I’ve got to behave
myself, and not talk about it, they allowed me to do the whole summer in this
experimental test facility at Rugby. And it was absolutely splendid, some of the
engines were bigger than this room. And we used to have to run them through the
day, and through the night. And running big diesels at night is most soporific, this is
the real problem again, broom, broom, broom, broom, and it’s nice and it’s warm and
you can feel all the heat coming off the exhaust. Oh, you’ve got to go and take the
damn readings and [laughs] every hour, and you stagger round take the readings, so as
you sit down your eyes go, [makes sound], right down, because it’s so warm, and you
think, oh another hour, see what’s going on. We never got it – we never if you like
missed any readings, but certainly it was good experience that was.
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Was that English Electric you mentioned before?

It was English Electric, yes indeed. I must have mentioned it to you before.

How did people at – people like English Electric and – was it International
Harvesters?

Yes, it was.

What sort of reaction do you get as a university student from the permanent staff?

Er, at Internationals, remembering that a friend of mine fixed it, he was a manager
there so he could fix things, but I ended up in – well I actually did two – I’m trying to
think if I did two summers there, because I did one straight after leaving school before
I went to Birmingham. And that was on engine test, I tested literally hundreds of
tractor engines, which is all good stuff, you know, they tested against the schedule and
so on. First attitude was, it’s another blooming lad, you’d better keep an eye on him,
sort of thing, which is fair enough. But if in the first week you could sort of justify
yourself, the bloke sort of then became quite defensive on your behalf, leave him
alone, he’s doing all right, you know, sort of thing, and this was it. So that worked
well in the engine test shop except that I burnt one of my hands, and I forget where it
is now, but you can still see it on a good day, erm, red-hot exhaust on something.

[04:26]

When I got into the tool room, that’s the height of precision on the average
engineering site, at least it used to be, maybe the numerically controlled places these
days are sort of holy, holy things. But the tool room was the place where all the jigs
and fixtures and all bits were made from which everything else was then formed,
stamped, or otherwise. So if you get this bit wrong you ruin the whole production line
of tractors. So it had to be literally very, very accurate, anyway, we won’t bother with
numbers, but very accurate. And there’s a great big charge hand, he’s about the same
size as our door here, and er, he says, ‘What do you know?’ I says, ‘Not much.’ He
says, ‘That’s honest,’ sort of thing. And, ‘What do you want to do?’ And so I said,
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‘Well, if I could I’d like to become competent on one of the lathes.’ ‘Oh, aye,’ he
says, ‘Lots of people want that,’ sort of thing. ‘Well, we’ll try you out,’ he says.
‘You can stand and just watch for a day or two, and he’s in charge,’ this other fellow.
‘Bill, show him so and so, and so, and so.’ So Bill did. And then it got to the second
week and he sort of said to Bill, ‘Bill, what’s he up to this time?’ And Bill, in all
honesty whoever this Bill was, I couldn’t recognise him now, he’d probably be dead
by now anyway, must have said something like, ‘Well he seems to have cottoned on,
and he wants to have a go.’ You see, and so the big fellow says, ‘All right, we’ll find
him a smallish lathe, not an enormous one, so as he can’t do much damage, and find
out one or two simple jobs for him to do, and let him make a start.’ And they did, and
so eventually after having a short time on some sort of small lathe, they gave me a
much bigger one, and just said, help yourself to the jobs, they’re on that wracking
over there, you just do it. They’d be a drawing wrapped around a piece of bar stock,
an uncut bit of bar stock, wrap the drawing round it with elastic band, and you take it
off there, and of course you spend then some time reading the drawing, and you’ve
got to make that into it. And, you know, it did, it worked, and then having done that,
and having produced a few bits, and not scrapped anything, the rest of the team just
accepted me, and that was it. And they used to say, ‘You coming in on Saturday?’
‘Well what’s special about Saturday?’ ‘Well you don’t get paid, but you can use any
machine you like in the shop.’ ‘Oh,’ I said, ‘I’ll do that.’ Because I wanted some bits
making for one of my small engine projects, so I used to go in on a Saturday morning.
And the argument was incidentally if they caught you doing any, what they call, a
foreigner job, foreigner is a job, a non-company job being done sneakily in works’
time, so if they catch you doing any of those, you’re sacked on the spot, which is fine,
and still should be. But if you can select a bit of scrap metal on a Friday, and it really
is not wanted for anything else, put it on one side, you can come in on Saturday
morning and machine that, and you can have it. Which meant that nobody pinched
anything, nobody did these things called foreigners, because they’d be fired on the
spot, and they’d only got to last as long as next Saturday before they could make a
whole new one. And you could guidance in even making bits for your motor car,
people were doing, I hadn’t got a car, of course. But I was making bits of my engines,
and there’s were the things that mattered. Very special coupling and a clutch and so
on, it was all good stuff. And the chaps used to come up and say, ‘What’s this then?’
I’d say, ‘Well a bit of one of my engines.’ And they’d say, ‘All right,’ you know.
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And provided you watched the rules, then they would help you a lot. It’s quite
surprising how, if you like, I’m being snooty for a minute, if you take the average
working man who maybe a skilled chap, but not in any other way, if you can earn his
respect it’s worth a lot, and then they stop ribbing you about being some sort of, you
know, academic or whatever. Because to start with they’re a bit critical one way or
the other.

What do you think you gained apart from, you know, specific skills like the tool
making, what do you think you gained from your placements?

A more favourable interaction with what I’ll be rude and call the working groups.
Yes. They’re not inferior in any way at all, because they’re skilled in their own
world. But the relationship with them can often be you’re a toffy nosed little bastard,
aren’t you? See, that sort of thing. And you’ve got to prove to them that you’re not.
They don’t expect you to turn up on a Saturday night somewhere and get drunk with
the rest of them, there’s none of that, but they were very critical if you don’t maintain
the standards, or if you make a mistake that’s fairly obvious, they’d say, ‘A chap like
you shouldn’t have made a mistake like that, you know, all these bright blighters you
are, don’t know why we waste money sending him to study,’ you know, type of thing.
So it gives you a better link with the, one might say, well the real sort of spine of the
company, because it rests in these skilled men’s hands. Certainly the tool room, you
can go anywhere, you used to anyway, NC [numerical control] has altered all that.
But tool room being what it is, it was certainly in Armstrong Siddeley accepted as one
of the highest accuracy places on the site, and if you could work in that you’re all
right. So …

[10:13]

Turning back to the university part of this, what was the workload like?

High. The workload was very high, and I mean even her ladyship used to sort of help
me out by drawing graphs from engine tests. I’d give her sheet of data and a piece of
marked out graph paper with the axis on it, and she used to help me quite a bit plotting
graphs out. There was just too much to do. Just too much to do.
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Sorry, who’s her ladyship?

This one, who’s giving you a cup of tea.

Oh, your wife, sorry. [both laugh]

Yes.

When did you meet?

At a dance at the Union in the second year I think, something like that. Or was it the
first year, I can’t remember, a long time ago. In Birmingham they have a hospital at
the top of the road, and a university at the bottom of the road, and that’s Queen
Elizabeth Hospital there, and that’s the university down the bottom of the hill. And
we used to swap venues and have dances either at the Union, in the university, or they
had a big dance hall up at the hospital. And one night they had a dance down at the
Union, and that’s where we met. Nurses used to come down the hill, and then perhaps
the week after that all the students would go up the hill to the nurses’ place. Well,
you know, wonderful dance floor there, you know, that was it. And that’s how we
met, yes. Don’t ask how many years ago, just ‘cause I can’t remember, it’s ever such
a long time. Somewhere round about ‘56, no more than that, ‘57 probably. It’s quite
a bit, isn’t it?

Hmm. What did you like about each other?

I’ve no idea. Well, the fact she’s got an open face and she smiled and talked, and
didn’t look sullen and horrible, if you know what I mean. And you go up and ask
somebody for a dance, and they say – acquiesce in some ladylike way, and you can
have a dance, you know, which is fine. But, er, you’ve got to have a little bit of
finesse, now you might say, where did I get any from, well I haven’t got much
[laughs], so this is one of the miracles of how we survive for all these years. But
anyway, that was the story, yes.
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When did you marry after that?

Oh, after I left, sometime or other. Again it gets grey. We don’t much bother about
anniversaries like that, after the first fifty, you know, it gets a bit thin as to what you
can say.

What else does social life outside the workload consist of for you?

What here?

No, you know, at university, what did you do for fun?

Shoot things. I was part of [laughs] – not the lecturers, I thought about it. But, no, I
joined the university rifle team and fired for them in lots of competitions. But that
was all. But in the first year it was mandatory that you should learn some sport, and I
looked down the list and couldn’t quite think what to do with it, and the thing I
decided to do was – and they laid on a professional to do this, to teach you, was to
learn to play golf. I didn’t want to kick a ball around a field, or throw balls at other
people and call it cricket, or something. They said, ‘Do you really want to learn to
play golf?’ ‘Yes, yes, please.’ About half a dozen of the rest of us wanted to learn to
play golf, so they laid on a blinking, er, what do they call them, a pro, half a day a
week, I think it was Tuesday afternoon, I’m not sure. But it was the games afternoon,
and they laid on this pro golfer, and he taught us. Typical, fag hanging out of mouth,
cloth hat pulled well down, cussing at us all the time, saying, ‘That was hopeless, that
was, that’s not what I told you to do.’ But we learned a little bit about it. Long time
ago.

Where does the shooting come into this?

Where? Well there was a range not far away, and the university wanted someone who
could shoot straight. So it just happened. They provided the rifles, I think we used to
give a bit of a donation towards the ammunition. I can’t remember that very clearly,
but it was good, and it’s quite relaxing because it’s a concentration thing. And
somewhere not very far away there was a very good – I think it was almost
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underground or something, range. I can’t remember where it was now even, sorry.
No, I can’t.

[15:19]

You mentioned the workload was heavy, were they all lectures, or was there stuff to
do outside your classes as well?

Well … every day was full except this silly thing where we had to say do some sports
so to put it, and that even included, as I mentioned before, Saturday morning
absolutely sacrosanct, it was a morning for the drawing office and nothing else. So
you couldn’t go somewhere quiet and write things up or anything like that. [Coughs]
excuse me. But as regards other things to do, what with working out things to do with
– well people set problems, you all right, one way or the other, and, er, so you’d get
tutorials and all sorts of things to work on, well that wasn’t too bad. But if you get a
bunch of those and a bunch of engine data and stuff to sort out as well, so as you
progress through the place, this workload went up. And I think it’s totally different
from what I hear from today’s students. They said, ‘We had three lectures last week.’
I said, ‘You what!’ you know. We had something like six or seven a day, all week,
and I mean that. They start at nine o’clock in the morning and put two or three in the
morning, perhaps a couple in the afternoon, that’s five a day, you can have twenty
lectures a week, well we didn’t always, some were practical like sorting out all the
electric system, or something. So it was a very high workload, yes.

Were there any lecturers you remember in particular?

Yes, one remembered me the other day, which – to my surprise. He was a research
student at the time, and I was a poor wizened little old fellow, but I went down there
because had a little bit of an open day or something, and that looked interesting so –
composite there was several things I wanted to see, which I couldn’t see on the open
day, so I said, ‘Can I come back?’ And they said, ‘yes, of course you can come back.’
And you know, come to lunch and so and so will look after you, and all the rest of it,
which worked out quite nicely. And I was going down one corridor in the mechanical
engineering department, and a voice goes, ‘Scott, it must be Scott, stop.’ So I turned
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round there’s this weasely little gentlemen, and he’d recognised me and he says
[adopts elderly voice], ‘I know who you are,’ he says, and this sort of thing. And he’d
been there as a – well I assume like yourself, he’d got a PhD and he was a lecturer
probably. I’m not quite sure what he did, because I didn’t want to overtax his voice.
But he just came right out of a double swing door, and there you are, he recognised
me straight away. I thought, fifty years down the line, that’s not bad going, or
thereabouts. So he was the only one that knew me that I saw that day. But they said
come back another day and we’ll see if we can find somebody else type of thing.
There are one or two that would still know, but it is fifty years, you know. Got to
remember.

Did you have any favourite lecturers?

[Sighs] Well the ones that if you like, if you want to define the word as what’s the
maximum efficiency, what do they sort of transfer to your sweating brain, the ones
that the prof gave were by far the best.

Is that Mucklow again?

Yes. Mucklow. Yes, he talked about real things that happened in real life, and a lot
of them I think they read it up in books, but they’d done it so often that, if you know
what they mean, that was it. I remember there was one poor old chappie who was on
about testing engines and I thought, I’ve spent the whole summer testing engines, and
we don’t do it anything like that, you see. And I thought, how much more do I listen
to it, and he goes on about this, that, and the other, and I stuck my hand up and said,
‘Do excuse me, butting in Mr So and So, but I have just spend the whole summer
testing engines, and what we use is such and such.’ ‘Oh, really,’ he says, ‘I wondered
when they’d get round to using that in industry.’ I said, ‘Well, they’re using it for
some years in industry,’ [laughs]. ‘Oh, jolly good, thank you for telling me,’ he says.
So I thought well, at that time he turned his notes over and [laughs] and wrote another
page. Because there was a tendency now and again for people just to use the same
notebook every year, and that was one of them [laughs]. So they had not done the
thing – well, we all have to do, is to try and keep up with the times. I mean, you still
find loads of technical journals up in the study here, which I try flog through, ‘cause I
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have to remember I’m still wearing my Reaction Engines hat, as engineering director.
So no point in saying, don’t other with him, he doesn’t know anything about it. So
you have to stay up to date, well as well as you can.

[20:32]

What were the other people in your course like?

Well they varied all the way from people who’d got humble backgrounds such as me,
if you like, to a few that were fairly well off, erm, to – where the hell did he come
from? Persian bloke who was absolutely wrapped in cash, he’d got a flat somewhere
near Five Ways I think in Birmingham. He went and bought a motorcar, and he
always came to lectures in suits, whereas the rest of us where in whatever we could
put on, just that sort of thing. So it had quite a sort of scan across the possibilities, but
there was quite a large number of people were just ordinary, if you like, sort of school
people who were clean and tidy, and they were not very well off, and that was a good
thing. Because nobody did anything silly then. Still the rugger club people got a bit
noisy on a Saturday night apparently, you know, down the Union or whatever it was.
And funnily enough I bumped into one of those and we’re now corresponding on the
design of turbines, he wants a turbine and I know how to design them more or less,
and so he’s come back into the fold if you like. I’ll meet him again. But, er … and he
ended up in industry straight away, somewhere up Manchester way I think it was. I’m
not sure what it was, or what he did exactly, but you know he was a very ordinary sort
of chap. But that’s what I would call the salt of the earth, and we got on fine.

Who were your friends?

Who?

Hmm.

Well apart from this one that I’ve sort of gained if you like, we’re working colleagues
again, there was one fellow with whom I did have a good working relationship, we
got on very well, and his father was a director of a company in Dudley, but this poor
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chat things just all went wrong. A year or two after we’d all left, he got married and a
year or so after we left he just upped and died. I’ve no idea why he died. But I
remember going to the funeral and so on. So he was a good friend but he just didn’t
last very long. There’s another, a little chap, called Alan Wright, who lives in
Birmingham [coughs], excuse me, and the upshot of him is that he calls here
whenever he’s going past. But what he did, he left the university, he got a job in
Armstrong Siddeley’s working on jet engines, wasn’t long before he got fed up with
that, don’t know why, ‘cause an interesting little engine, we’ve still got lots of them.
And he toddled off down to Antarctica. Now if you go down there normally with the
Antarctic research group, whatever it is, you will apparently do a couple of years and
you come back and everybody’s reasonably happy. He decided to stay on for a third
year, which was very brave, and as a result we were told, he would never tell you this,
but I subsequently found out that he ended up at the Palace for a medal, the South
Antarctic something or other medal. Erm, he’s a most diligent little fellow, he
abandoned engineering altogether, nearly altogether anyway, did this business of – it
was actually to do with measurements, survey work, down in the Antarctic. I mean, if
he’s just good at mathematics that’s good enough, but the survival is the other thing. I
mean, he used to go out with dog teams and things like that, you wouldn’t believe it.
And I say, for doing that extra year that they took him down to the Palace. But it left
its mark on him, he has a slight I think – not so sure if it’s a slight cataract tendency or
something in his eyes. But he’s also [coughs] every time he’s [coughs] talking to you,
he’s got a little [coughs] comes through now and again. And what’s that sort of little
thing? And it’s called sledger’s cough, one who has driven a sledge for a long time in
fact, a sledger. And that was it, chasing these dogs and shouting mush, or whatever
they do in all the latest things, has left a mark on him. So – but he then left that, came
back home, and joined a survey company, because he’d been surveying in
Switzerland, and he became the English agent for some peculiar way of doing
measurements. It’s a sort of almost like almost a radio/radar technique, that was the
first one, it then graduated to a laser type system. And he spent the rest of his time
working on that sort of thing. And in the last few years he got onto GPS because it’s
obvious it’s up there, you might as well. And so now he’s going round the world,
he’s retired, but he goes round offering other companies and advice, and also
organising conferences and things for the ones that don’t know as much as he does.
So, you know, just shows a fairly good gang. But there’s only really – if I count them
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all, I think the answer is either four or five that are left. So when you say were there
any good friends? Well, there were a few at the time, and one or two have survived
the test of time.

[26:19]

Were there any girls on the course, or …?

No. Nobody could see any use for them at that time [laughs]. So that was it. But I
mean I know now from working in Rolls Royce there’s a load of lady engineers
coming through. They mainly put them on computational problems, there are one or
two that get metrological problems, excuse me, and that’s about it I think. But you
don’t normally get them diving in at the deep end like the blokes have to.

Had you had any thoughts about what you were going to do after you finished?

Yes, because half way through the final year, a chap who I still know believe it or not,
he’s ninety something at the moment …

Who’s that?

Brian Slatter. He was our engineering director at Ansty, and I’ll probably be seeing
him next Monday, I’ve got to run a meeting. I’m the chairman, and he’s one of the
senior members. Anyway, er, where does Brian fit? Well the answer is he was quite
a young chap at the time, if you take fifty off most people, you know, he’s now
ninety-two. And he came along and gave us a brief one morning, they gave him an
hour or something like that, he and another chap who was a useless oaf, but never
mind, we won’t bother to name him. But he came along and gave us a talk about
what fun he had at Ansty running all these new gas turbines. And since I’d been
running diesels up to literally almost the day before type of thing, I thought, oh,
maybe these are a bit further advanced, I’ll come and have a look. So I went across to
Armstrong Siddeley, I said, ‘I want to come and work on your engines.’ They said,
‘Well, that’s all right, we’ll fit you in somewhere.’ And they started on one of these
go round an enormous loop, some of which is fantastically boring, it just is. They
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gave me – they put me in one place where they gave me a set of stamps, you know, hit
them with a, you know what I mean, things that have got a number on the bottom, and
you put them on a stamp, numbers on. Well you do that on castings as received from
somewhere outside, it identifies the casting through its life. So they put me in a place
for a month doing that, I said, ‘I can’t stand this.’ They says, ‘Well, that’s the way it
goes, you know.’ One of these foreman types. I said, ‘All right then, give me some
jobs, give me some stamps and I’ll do it.’ So I did, I walloped several of these things
and a chap comes up and he says, ‘What do you think you’re doing?’ I says, ‘Hitting
these blooming things into here, and I’m fed up naming castings,’ you know. He
says, ‘You’ve just ruined our weekend work.’ I said, ‘What do you mean by that?’
He says, ‘Well we keep some jobs on one side just so as we can get overtime on a
Saturday.’ He says, ‘And you’ve blooming stamped the lot.’ And I’d done it all in
one afternoon [laughs], so I was not popular with that department. But anyway you
went round the departments, I’m just showing you how boring some of them could be,
that was absolutely true what happened. Until I spent a summer the following
summer, on a rocket test site, I looked at this thing, and I thought, I’ve not seen one of
these before. Looked at it in the fitted shop found all the turbines and pumps, and it
was rather nice, wasn’t it. And got over all the test beds, and got on quite well with
the foreman, and all that lot. So he said, ‘You can go and have a look at it.’ We
eventually got to the point of running these things, and so on. And it showed me
promptly that there was an order of power in excess of what you expect to find in a
big diesel engine. I mean, the big diesel engine might have, let us say, 3,000
horsepower, I can show you 3,000 horsepower in a thing that diameter, which is about
six inches, and about three inches long. We can show you something even more
alarming, which I show to visitors, which is nine inches diameter, half an inch thick,
runs at 50,000 rpm and produces 1,000 horsepower, and it’s one nine inch disk, all
right? So I thought you can’t beat this, and promptly asked to go and work more on
putting them together for a bit, just to get the feel of it, so we did that. Then I thought,
well I’ve really got to stay and work on these things, I was rather bitten by them. So I
went along to personnel and said, ‘Look I want to transfer into one of the technical
departments.’ They said, ‘You can’t do that, you haven’t finished your tour round the
thing.’ I said, ‘You can stuff your tour round the thing, I want to go and work in one
of the departments.’ And they were a bit upset about it, ‘You won’t get your
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certificate at the end of it.’ I said, ‘I don’t want my certificate at the end of it, you
know, I want to get on with the job.’

[31:20]

So I went across to see somebody, they eventually said, ‘Well all right, you’d better
go and see so and so.’ I saw two people, unfortunately one’s dead but that’s by the
way, and, er, he said, ‘What do you know about this?’ I said, ‘Well not much but I’m
interested.’ But I’d equally made up – in the study there there’s a thrust chamber for a
small rocket engine that I was working on whilst I was still at school, I may have put
it in here. And the upshot of it is I plonked this on the table and said, ‘Well that’s my
contribution to start with, what’s wrong with it, you know?’ And he looked at this
thing, ‘Where did you get the ideas for this?’ I says, ‘Well actually from de
Havillands, they published an article in Flight or something, and,’ I said, ‘This could
be like one of their [inaud].’ He says [makes mumbling noise], ‘Rather.’ And upshot
of it was about quarter of an hour later he said, ‘Well how soon can you start?’ I
started the next Monday. Now having done that, it took me either four or five years to
take over the whole department and run it. He moved – the previous chief moved off
to somewhere else, and I took over and ran the bit that was to do with things that went
round, I’d hived off the bit that was to do with combustion chambers, because I don’t
really understand them, I don’t think anybody does. But as regards all the rotary stuff,
and everything, I said, well, I’ll sort that one out. First I became what’s called a
section leader, they give you three or four bods, and very soon after that split off onto
management, and that was my first chief engineering appointment.

[End of Track 7]
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Track 8

Yes, the situation at Armstrong Siddeley was it was a very old established company,
been going since, well, nearly the turn of the century, of that century. And the upshot
of it was is that people who’d taken any further studies at all were not terribly
welcome, they were big heads, they knew it all, you can’t talk to him, there’s no point,
etc. It was not a good thing, and there were twelve of us joined in ’50 … in ‘55,
twelve of us joined up that year. And we were ribbed and ragged right, left, and
centre everywhere, clever little so and sos, and all the rest of it, hadn’t said a word out
of place, but you know, that was the attitude. So things changed quite a lot in terms of
relationship when – I think when they realised that somebody could contribute
properly. So there were two or three rather dead years there, erm, not technically
dead, they were interesting, but the sort of thing where people just didn’t want to talk
all that much, they were all right in their own office, ‘cause they’d all come from
similar backgrounds, different universities and things. But there were people in some
areas seem to resent this totally, and it just wasn’t a popular thing to do, and certainly
as you go up the scale from there, they either sort of hate you totally, or they decide to
forget about it, we might as well be friends. Now thankfully most of them fell into
that other category. But there was a long time when – the point I was trying to get at
now, I’m sorry, I’ve lost it a moment. [Sighs] What the hell was it? Something to do
with the interaction with people. I think it gave us a bit of a slow start, because they
sort of put in this built in headwind of not talking to them, and so on. And certainly
the two year run round was an absolute killer, I don’t know what happened to some of
the rest, I think they left early as well and went into departments that they liked. And
I think they should have done this, they should have given people sort of the chance to
go round, firstly a lot faster, ‘cause you can sort of see what goes on in a department,
and secondly allowed you to make a choice that was still consistent with the loop but
much earlier. And I was looked upon as a genuine rebel because I’d said you can
stick your bloody course, I’m going the other way, you know. But it was the thing to
do. Now by sheer luck, people talk about being in the right place at the right time,
I’ve subsequently learned that in ‘57-ish, ‘57-ish that is, erm, we had a letter from the
Ministry saying that we want to create an expanded/new rocket team, it will require
the following, and there’s a list of bods. And that’s just the time I sort of stuck my
head round the door. So I think I filled, what I call, a Ministry gap whether
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Siddeley’s like it or not, they’ve got to show that they could put ten blokes on that and
five blokes on that, and that was it. But I’ve subsequently found this document
somewhere kicking about that is from the Ministry to Armstrong Siddeley saying,
‘We require you to double your team over the next eight months and so on.’ And
that’s what happened. And so the little research department grew three or four bods,
and the experimental department grew three or four bods, and so it happened, it
balanced it up, it was a much bigger thing almost overnight. And I think that’s really
– well that’s really where as far as I’m concerned things started. And once I got to
‘59/’60, that’s when I was invited to form my own department, so I took the blokes
I’d had in my section leader as a capacity, amplified it by one or two, and set up a new
group altogether. Now it sounds a bit silly, but that was the turning point, because
from that point onwards I was very, very lucky and was in the right place quite a
number of the right times. Not through sort of, you know, sort of flannelling up to
somebody or other, but just by being there, someone says, well why don’t we get him
to have a look at that, whatever that was. And that’s why under the brolly of that, I
worked on, and my bods, a number of absolutely fascinating things, more than just the
bread and butter if you see what I mean.

[05:11]

Which department did you first join when you joined the rocket group, what was it
called?

Joined the rocket group?

Hmm.

Well it was all under the heading of the rocket department, and it was called the
research group to start with. But very soon, as I told you about three or four years
time, still under rocket department, because that was the big brolly, I had a thing
called the hydrodynamics department, and it was a department properly,
hydrodynamics department. So I was given a budget, and very soon found out how to
overspend, and been told off ever since funnily enough, I’m good at it apparently.
People say, ‘You don’t want him on your team, he overspends like mad.’ I said, ‘I get
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results [laughs].’ But this is it, even to one of the last jobs I was doing, I
unfortunately went over the odd half million or so, and they were not amused. I said,
‘Well I don’t mind, look at the results [laughs].’ It just the way it goes. I find it very
difficult to keep to budget, industrially anyway, not too bad sort of domestically.

When you first joined the rocket department’s research group, what were your first
responsibilities?

Nothing to start with, just being one of the group, just one of the workers so to put it,
and given a technical job, two technical jobs I did. One was to improve one of the
combustion chambers, and I told you I knew nothing about them, but I’d apply
ordinary good logic to it and it did improve it. But the other was to get onto flow
measurement problems, sounds a lot different, doesn’t it? But the way you measure
flow in rocket engines is so different from in lots of other things, it’s absolutely
fascinating.

In what sense flow?

Flow of propellants into the engines, which are quite large flows. Another time, if
we’ve got the time, I’ve got some flow meters upstairs and I think some are in the
workshop as well. And, erm, the upshot of them is they achieve different things, but
what you’ve got to do is to produce something that’s highly accurate otherwise you
won’t know whether your colleague who’s just made an improvement he thinks, is it a
real improvement or is it just an instrumental error. So you’ve got to make sure that
the flow meter, as it’s called, is as accurate as possible. And the head of the
department that I took over had actually tried to design one or two of these things, and
some of what he designed worked, and some didn’t. And so I started all over again on
this sort of thing, and came up with some which are now – well and a technique for
calibrating which are now national standard, up at Glasgow or somewhere, East
Kilbride, the calibration technique. ‘Cause you must know within a fraction of a
percent what’s going on. And it’s very difficult, you can’t just make a machine and
hope that it works perfectly, because they don’t. So you’ve got to come up with a
different way of doing it.

© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 124
C1379/32 Track 8

So how did you do it?

It all goes to the design of the rotor that’s inside, there’s like a little – I call it a little
propeller if you like in a tube, that’s what they look like. But it’s the way you design
that propeller, and it’s bearings, and the way the liquid is conditioned to go down this
tube in a very orderly manner, so the propeller measures very accurately what there is
down there, and things like that, it’s all the detail. Also they’ve got to be able to stand
up to pressure, which isn’t difficult because you make that in the casing. But they’ve
also got to have a small enough – a very small pressure, lots of pressure across them,
in other words in a pipe you want to get nearly the same pressure out of the end of it
as you put in at the start of it if you can. And if you put one of the type they were
using in the middle of it you used to lose a lot of pressure just due to driving this thing
round. I mean, that took me all the way from magnetic pick ups to optical pick ups, to
– what the hell where they? There was another type I was very fond of, was a fibre
optic one, and that worked very well. But these were sort of refinements, once you
get less than the last percent, any fool can make a flow meter that will work down to a
few percent, but when you get down to one, you’re getting there. And as I left it, erm,
and the calibrator that went with it, we were talking point one, which is really very
accurate indeed. As it happened the jobs have all gone away, there’s nothing left for
it to measure these days, but they’re still around, the flow meters.

Are these things you’re actually building yourself, or just designing?

Both, both. You design them and then got them made as far as they could, and then I
made the bearings and things like that. And put them together, and the magnetic
things if it had magnets, and fibre optics if it had fibre optics, and put them all
together and send them off up to the calibration system.

Hmm. This is something that you’d do over your whole career then, we’re talking
about fibre optics there, it’s …

Yes. A lot of work was developed that has been developed in the workshop up here.
I used to make lots of bits, people would say, ‘Can’t do that, it’s against the factory
rules.’ I said, ‘Tough luck, I’ll make it then.’ So I used to – this was PTFE, which
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PTFE is a poly something or other, fluoride something or other, and it’s a very low
friction white plastic, not so dimensionally stable as you’d like, it does shift a little bit,
but not too much. But you can make bearings out of it. Now if you’re stupid enough
in making – you’re working on a tiny lathe, I had a small lathe, not long back,
working away on a tiny lathe and some bits flop off, they’re absolutely chemically
neutral, it is used in people for new joints, these PTFE shapes. If however in the old
days when people could smoke at work, there’d be a cigarette hanging out here, and
this stuff jumped onto the end of the cigarette, it kills them, because it produces
arsenic or something like that, one of these arsenic gases. Apparently it was used in
the First World War, or developed, whatever this gas was, I’ve forgotten. But it
meant that the particle of stuff got onto the end of a cigarette, went to a temperature it
never saw in ordinary life, and produced a – phosgene it was I’m talking about, sorry.
Phosgene. Produced Phosgene which the person of course inhaled, and they’d drop
dead, you see. So you think, well that’s a bit antisocial, and so people sort of said,
can’t use that material can we? Oh, no, no, people drop dead if they use it at all. So I
designed this thing that uses two of these bearings in it and they won’t make them. So
I said, ‘Forget it, I’ll make my own bearings,’ and I did. I’ve still got some sets of
them I found the other way, made all these tiny bearings and fitted them into the little
rotors, and everything, took them back into work and said, ‘Look, you do the final
assembly.’ And they ran a treat, they’ll virtually ran forever. Whereas we’d had
trouble with tiny ball racers ‘cause you get knocking the ball race, click, click, and
they’re so small some of these rotors that the muck in the ball racer will stop them
turning round. But, er, I’m just telling you stories, I’m afraid at the moment, but they
are true. It was an example of industrial prejudice not having thought out when they
could use PTFE, and when they couldn’t. It’s just a blanket can’t use it.

So when abouts did you start using PTFE?

Why?

When?

When?
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I was just getting confused with when you mentioned fibre optics before as well.

Well this would be round about 1975 I suppose. Started on the bearings and a bit later
on did the fibre optics.

[13:54]

Also at about the same time though, another chap and myself devised this calibrator
which was a bit large and cumbersome, but it in fact we had to pinch the company’s
meat scales from the canteen, stamped Avery, you know, Averys make weighing
machines. Well we went and pinched the scales from there, they said they weren’t
using them for a bit, and machined up loads of, er – well it was special optics anyway.
And I remember using a photo transistor and a few other things, and made up my own
lenses and this, that, and the other, fitted it all to this company weighbridge that I’d
half inched, and then devised a few other things that went with it, proved how it
worked, and so then we made a slightly bigger one. And the slightly bigger one is the
basis of what I said, is now the national standard for that type of flow measurement.
‘Cause they haven’t found anything more accurate.

What about flow problems as one of the first things you first started off on then, when
you joined as well?

There are lots of flow problems, yes, but I like them. They’re quite interesting
fascinating things. You might not think so, but you can see the funny things that
water does sometimes it spins round when it shouldn’t, and it sort of spreads out when
it shouldn’t. And we even had a game we used to play with visitors, if you can take
water down to a very lower pressure, a very lower pressure right, then, er – how can I
put it? What it does, say this is ordinary twenty degree centigrade water out of the
tap, as you take the pressure down, so does the vapour pressure change in the water.
And there comes a time when this thing is so near to its vapour pressure but it’s still in
a pipe, and vapour pressure is equivalent to sort of a boiling mixture. I mean, when a
thing boils you know, you get bubbles forming all over your kettle, don’t you? So the
water at that time is not 100 per cent contact between the water and the walls, ‘cause
there’s bubbles everywhere. Same applies then if you turn the whole thing right down
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to twenty centigrade, and you then try and see what happens. Well we used to have a
test rig for pumps that ran at exceptionally low pressure, and so we used to have an
extra little pipe put on the side like a sort of side pipe, flexible, and we used to say to
these visitors, because we were a bit of a rotten lot, we can make a much better job of
this if the water fitted the pipe. So they’d look at you as if to say, poor so and so, he’s
worked here too long [laughs], you know. But to prove the point, because they used
to think that sounds stupid, water always fits the pipe you put it in. You hold this pipe
and just go like that, and it goes, chuck, chuck, chuck, chuck, it actually is at such low
pressure that it can’t force itself back onto the wall of the tube if you shake it. It’s
called cavitation, and it rattles. I said, ‘Look, there’s a hole in it, you know, it won’t
fit, you know [laughs].’ It was a good thing to show visitors, but it did show that we
were showing them the highest performance problems ever been made over there, in
terms of pressure. So there you are.

[17:34]

Who else was in the research group when you first joined?

There were about five or six bods I suppose. I’m not currently in touch with any of
them. They all split up eventually, because there was a time when we were running as
a department by this time, quite cheerfully, and it got to 1971 and two things
happened. One is the company went bust and had to reform as Rolls Royce
something or other Limited. Two, we launched our satellite with Black Arrow,
having done it they cancelled it immediately, in fact they cancelled it before we
launched it, but we said bother to you, we’re still going to launch it, so we did. Erm,
that became the end of rocket department as such. Now I was lucky having this
hydrodynamics group, and I switched all our activities to non-rocket stuff straight
away, and they went onto marine propulsion and a lot of other things associated with
it, aircraft fuel systems we simulated. So I found work for everybody using the same
research department equipment, all the same equipment and got a whole laboratory
full of stuff, the same test rigs, the same high speed drives and everything. Made
some super high speed drives, one of which worked on air bearings, and you could
just – just float it, and just turn up the air pressure, instead of ball racers you turn up
the air pressure and the whole of the test rig just floats on a film of air, and therefore
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you can measure things very sensitively with it because it – there’s no friction in it at
all, it just sits there and floats. And we’d got all that kit, so I says, ‘Well let’s use it
for something else, and hence we got into this business of hydrofoils and hovercraft,
and all sorts of things. Now what was the question? Oh, yes, what happened to the
bods? The answer was that the other bods, the combustion so and so bods, all got
rubbed out promptly and had to find jobs in the rest of the company, which they did. I
don’t think anybody ever went through the gate. And as far as my group was
concerned, we just switched over to working on different things.

[19:59]

So who was actually – where did you fit in originally though within the group?

Within the overall group?

Yes.

Fairly low down, yes, to start with because I was only, as I say, a section leader in the,
er, research department. Eventually became manager of a research department, and
then spread it to the whole of the test team.

What’s – having never been to Ansty, what’s it like when you started?

It used to be – used to be absolutely excellent, but they’re now threatening to knock it
all down, you wouldn’t believe it, as from yesterday, don’t spread that around. But
they’ve got a hatchet man in there at the moment, you know, trying to sort of cut
down the cost of all the buildings and the cheapest way apparently is to knock half of
them down, they say. But when we very first went out there, we used some old Air
Force buildings, because it is an old air field, we modified their buildings so as we
could live in them nicely. But at the same time there was a tribal crew on there in that
there was a small village, actually Nissan huts and all the rest of it, and wash lines and
kids, and dogs, and all that sort of stuff was all on a big area of grass. It’s just grass
now but it was part of a field or something that was allocated for the use of people
who worked on the air field in the earlier days, and they’d built these – this sort of
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almost looks like a little holiday camp or did, mainly because on the right day of the
week there’d be washing lines and kids going to school on buses, and all sorts of
things. And that stayed there for some years, but it was pretty simple, and nothing
else, but these older buildings and that. And then they got to the stage where the
company prospered and so they’re going to expand, and Bristol Siddeley became
instead of Armstrong Siddeley, and they built a whole new quadrangular, if there is
such a word, two storey building, very large, it was a big triangle. And, erm, the
result of that was that they moved in all their new ideas from the whole of Bristol
Siddeley, and the place really hummed, I mean, everybody was trying something.
And that went on for quite some years until Rolls Royce took over. And it went
downhill I think slowly after that. But they were real sort of golden years, and almost
everybody you met was working on something either slightly silly or very difficult.
Not much difference, you know, so you could say to somebody, how you getting on
with so and so these days, and it was quite a thrilling place to be.

Where was the research group based?

All at Ansty, on the airfield.

What was your office like, can you describe it to me?

I hardly had one, it was just a partitioned off bit of the end of one room somewhere,
that was all. And the rest of it – it was an old Air Force building, a big hole in the
floor at one point where it drops about fifteen, twenty feet, that was where they held
all the parachutes up in the air to dry, and so they come through the hole of the first
floor and they carried onto the second floor, you know. That was there. And if you
looked at the paint on the doors on the right type of sunlight, you could read what they
used to be, and we had a combination of, erm, what do you call it, it was sort of
medical headquarters, and things like that. So all sorts of funny stories, rooms’ labels
on them, you know. I can’t remember exactly what they were now, but these were all
old Air Force buildings that we took over, and it had been enough to establish a
complete, well whatever the needs are of a chunk of Rolls Royce, it was a flying
training place, you know. Flight training, yes, it’s just a chunk of that.
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So did you have an office to yourself at first, or were you in a shared room?

To start with I think I used to share with somebody, I’m not sure, I can’t remember, it
was a bit grey. Because we didn’t have full length partitions anyway. And then I got
to one where I could just sit up one end, and the lads were down the other end, and
eventually I got one where I got my own little patch, and people could sort of come in
and sit down and talk if they wanted to then. It’s a very strange system how you sort
of evolve in industry, because you mustn’t been seen to be just pinching and pushing
people away if you like, so you lot stop there, I, the big I am, I’m going to sit up this
end. Someone tried that in the rocket department, and we decided we wouldn’t do it,
it was before I had my own section. Some bloke came in, he said, ‘I’m the new
section leader here, and you lot are going to stay down there,’ and de-de-de. We said,
‘Oh yeah.’ You know. And he complained and reported us and did all sorts of funny
things, but it didn’t make any difference, because we still didn’t move.

[25:20]

And later on he left. He was sacked actually.

You mentioned the first few jobs that you did when you got there were on improving
combustion chambers and on odd flow problems. Was that connected to any
particular project?

Officially – you wouldn’t recognise it if you looked at it, but officially yes it was, it
was developed to support and improve the performance of a nuclear tipped bomb that
we made. We made the rocket engine for a thing called Blue – sorry, Blue Steel, yes.
Doug Millard’s got one down at wherever he lives, you know, the other place. And
that’s what it was, it wanted a very special engine. So a lot of subsidiary work had to
be done to make this engine as special as it is.

Did you have to sign the Official Secrets Act at any point?
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You did it when you joined the company, even as a sort of student on a tour round the
system, yes. Because there’s nothing to say you wouldn’t have seen something. So I
imagine that’s when I signed it, it was donkey’s years ago.

Just so historians of the future will know, are there any things you’re still not
supposed to talk about or …?

We’ve got one or two things we’re still not supposed to talk about, but as I think we
remarked earlier in one discussion, they’re mainly to do with things that have
developed since as part of a national defensive thing, and there’s no need to talk about
them anyway because we don’t work on them anymore. But the time was when we
were working on it, a thing that had a couple of mega tonne hydrogen bomb on the
front or something, and it was supposed to go fairly fast to Moscow, having left the
underneath of a V-bomber. It just dropped away from the V-bomber, when it got a
certain distance away, its own rocket engine started, and it accelerated to far, far
above the speed a V-bomber can do, which simply sort of turns for home, and this
thing went zipping along all the way to Moscow.

That’s Blue Steel?

That’s Blue Steel. Yeah. So we all worked on Blue Steel to start with to get it going.
It’s current name was PR9 and everybody said, ‘What you looking into this week?’
‘PR9,’ [laughs], you know, put it on the timesheet. It was a regular thing, it was true,
we did need better chamber, and we did need improved flow visualisation and flow
measurement.

Why the need for the improvements?

Because it might not go far enough if you got the measurements wrong. It’s all to
improve range, in other words if you can get something running at mixture ratio, it’s a
bit like a car, if you can reset the carburettor to run on a weakish mixture you might
get a few more miles per gallon, well it was very similar to that on Blue Steel. It
might even go a little bit faster, I don’t know.
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So is this when the missile was still initially in development then, or after it was –

Yes.

In service?

No, no, no. Not in service, they freeze that, this was when it was being developed.

How much did you know about what the little bit of work that you were doing on the
combustion chambers and the flow problems was actually going to be used for at the
end?

Not a lot, not a lot, to be honest. You used to try, and it sounds very sort of, what’s
the word I’m looking for, the sort of almost artificial, but you’d get bitten by a bug
that says, make this thing work better, and you do it for its own sake. The fact that it
takes a nuclear tip several hundred miles to Moscow, didn’t seem to come into it. It
could have been a thing that just took it to the Isle of Wight and back, you know
[laughs]. People are happy – to make an improvement, once it’s warranted, and
someone says, we really need this improvement, the way in which you do it can often
be quite a happy way of doing it, it’s not a sort of crack, it’s all driven by doom and
gloom. We had a physicist who used to live by doom and gloom, and it turned in the
research department, he was quite a useful little fellow, but highly political, would
keep getting up on his desk and saying things, and we said, ‘For crying out loud, Fred,
stop it.’ And he didn’t, so I’ll tell you what we did to him another time.

[End of Track 8]
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Track 9

You were talking about –

I remembered it, and now I’ve forgotten.

You were talking about the physicist on the table actually.

Oh, right. Well we had a physicist in our group who was very politically inclined, just
couldn’t help talking politics, we said, ‘For Pete’s sake, stick to physics, we might
understand it.’ But the politics we did not understand. And one day he didn’t shut up,
so we said, ‘Look, warning, if you don’t shut up we’ll think of something dreadful to
do to you.’ So he shut up for about five minutes. And then he couldn’t help it, and he
starts again, ‘If Mr Churchill or somebody does this, and if Mr So and So had done
that …’ shut up, Fred, type of thing, you know, we’re trying to do some sums or
something. But Fred still went on, so we merrily marched down to the other end of
the office, and we placed a waste bin on a desk, an empty waste bin, and two of us
grabbed Fred and folded him double. So it comes down his spine, round his bottom,
up the leg and down again, and threaded him into the waste paper basket, which was a
metal one, and stood it right in the middle of a wobbly table, and then let him stay at
that. He daren’t move, because if he fell off he’d hurt himself [laughs]. He couldn’t
move very far because the thing was standing on the table anyway, and he just started
to shriek and roll, and carry on [laughs], which we put up with that for a bit, because
at least it taught him a lesson. So in future all we had to do is say, ‘Fred, waste paper
basket.’ It paralysed him [both laugh]. But folding him double and stuffing his
bottom into it is quite effective, and that’s the story of how to keep a physicist quite
who pretends to talk all the time about politics.

In what sense politics?

I don’t know, I never did follow a sense with him to be honest, but he would just keep
on, ‘If so and so were there, this is what would happen,’ and it was wrong what we
did in the House last week, all that sort of stuff. And we didn’t want to know, we got
… those were the days of slide rules, we hadn’t even got calculators. I mean, they
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were just ordinary slide rules, and you’ve got to watch very carefully to make sure
you’re not reading the wrong scale. And what you don’t want is some stupid … he
eventually became the local mayor incidentally, his father died, his father used to keep
an ironmongers shop in somewhere just north of Radlett, just north of London. When
his father died Fred very sort of dutifully went back and started to run the shop, why I
don’t know, I should have thought the thing was to sell the shop up and leave Fred to
his new career, which he would have kept with us if he’d kept quiet [laughs]. I think
he perhaps, you know, in the long run, perhaps he did do best to sort of abandon ship
and disappear from us. But that was it, and, er, I did see him once afterwards I think,
and that was all. But rumour has it that he became the local mayor, so …

Who was this, sorry? What was his name?

His name was Fred, Fred, Fred, Fred … I’m sorry, it’s gone. No, it’s gone for the
moment. But it was in Radlett anyway, and it’s – we only had – my wife and I went
there once, I said, ‘Look we’re not far from, from…’ Radlett’s only a street. I said,
‘Let’s drive up and down and see if we can find Fred’s shop.’ So we did, and it was
half day closing. Yes. I can’t remember his name at the moment, so have to leave it
out.

What does a physicist do in a research group compared to what you’re doing?

[03:40]

He was supposed to help out. Let me tell you, I can answer this one. [Coughs]
Hydrogen peroxide is a clear liquid but very much like water, slightly more dense,
1.37 as opposed to one. Erm, it’s fairly sort of safe to play with, but you don’t want to
ever get it on yourself, it doesn’t want to get hot, and it doesn’t want to get shaken and
jumped about too much. But it does, when it gets into the actual rocket chamber, you
want it within literally milliseconds to change from cold water to super heated steam
with a massive release of oxygen as well. [interruption] Oh, don’t worry, it’s
something I was taping for my wife, hope I’ve taped the right thing. Anyway, I don’t
usually [laughs], she gets quite hopping about it. ‘If it was one of your programmes,’
she says, ‘you wouldn’t have missed it.’ [laughs] I’m sorry, I forget about it.
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Anyway, never mind. Where we got to. It’s got to decompose within a very, very
short period to this very high temperature steam and oxygen into which, of course,
you can then spread – spray kerosene and it self-ignites, it’s way above the auto
ignition temperature of kerosene which is about three or four, is it 400, or 450, I forget
which. But anyway, this is 600 centigrade. So it’s a fairly hot world. Now how does
it change then from a cold liquid to, you know, to water – sorry, steam. The answer is
it goes through a thing called a catalyst, and you know how that’s defined, it’s
something that takes part in but never gets used. So this goes into a special catalyst
and it’s only got that far to go, that’s all they allow for catalyst legs, and that’s …

Couple of inches.

Two and a half inches, yes. Something like that. And then it’ll be super heated steam
and everything will happen. In the early days we had endless trouble with catalyst
that would only operate a time or two, some of them didn’t even operate a time or
time, they just dribbled out the end, you know, blooming dangerous that is. And
equally by the same, almost a joke, one or two would run for the odd half hour.
What’s the difference, say we? We’d no idea. Looking at them you would never tell,
but what you have to do is look at them under a high power microscope and you’ll
find that they’re made of gauze, stainless steel gauze or nickel gauze, and they’re
plated with silver, and it’s the silver that’s the catalyst. So you want to spread it in
such a way that it has its maximum surface area per weight of catalyst, yeah? And the
way you get the maximum surface area is to plate it, electroplate it, at a current which
you wouldn’t use for rings and other things at all, that’s decorative plate. This is real
antagonising plate in the sense that you’ve got a matrix which is a standard square
matrix gauze, and you plate on it such that, they call them dendrites, grow all over the
thing, they’re like the opposite of what grows in caves, but they’re literally – I’ve got
pictures of them upstairs. It becomes so fuzzy you wouldn’t believe it, but the surface
area increase is at least one order and possibly two orders I think, I think it’s nearer
two. And the stuff goes in and you see so much of this stuff wherever it looks that it
goes off very quickly. Now to get to that stage, I’ve told you what the summary is,
we had to start from all sorts of things including even bits of concrete, daft as that
might sound. The German ones used – used concrete which is slightly porous, dipped
it in something and put it in. Tell you a story in a minute, this is only on their starter
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ones, they later on came to the same sort of thing that we did. But the ones we got up
at Derby have got a stainless steel basket which holds these sort of biscuit like, erm,
lumps of clay, or concrete, or whatever it is, which had been dipped in to some
peculiar permanganate solution, which gets stuck in the pores of the thing. And you
end with a catalyst that does just the same as this, but it takes up about five times as
much room, or maybe ten times as much room. So it’s a very heavy cumbersome
thing. Used by the Germans apparently on their submarine versions of this propulsion
system whereby the turbine instead of driving just pumps, drove a propeller as well,
and the whole submarine goes, and it – I think, or did till the nukes came, it held the
underwater speed record at Hamburg. Anyway, Fred’s job, going back to him, was to
test complete batches of this catalyst until we were all fed up with even hearing it,
because it’s sonic, and we put him over the very far side of the airfield and set him up
a little test rig there. But all the time there was this sonic blast going on over there,
and some, as I say, would last minutes, and some would last half an hour or more.
But we had to try and find out what it was, and the only thing to do was to give him a
special rig, tank, valve pressurising system and straight in [makes noise], and see how
long it would run for, and what is the temperature at the end. Because the sign that
it’s deteriorating is that the temperature is no longer as high as it should be, it starts to
dribble down. And that was Fred’s job, and as a physicist he should have understood
this special area ratio enlargement if you like. He might have understood enough
about heat transfer that one end got hot, maybe the other end should get hot as well,
and you get thermal decomposition, which is a possibility with peroxide at 100
centigrade. You add all these things together and eventually you get one that just lasts
and you keep plating it and it just lasts, and so on. And it’s only at that stage that you
say, it’s okay to put it in the whole design. And even then we must have made
hundreds of cat packs, and I mean this, we came to make the ones for – this isn’t
general knowledge I don’t think, make the ones for Black Arrow and they failed, and
we’d been making cat packs for so long you wouldn’t believe it. And they had to do a
complete new programme to develop just slightly different size. Now what had
happened in the meanwhile is that the, I think, I may be wrong, but there’s something
about the solution which was used in the plating bath, I think it was changed slightly
or something. But certainly wasn’t anything we could do about it, but this just
happened and the darn things failed when they were almost due to be on their way to
go to Australia. We did test runs on all these before they went to Australia, and one
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of them just sort of died. That’s it, you can send the rest of them, they wouldn’t work.
But that’s what Fred was for, to start with, was to sort of help to grade an optimum
design for this cat pack, in other words should we have a finer gauze, should we have
bigger holes in it, what should we do, you know? And he had to find that out. So it’s
not unreasonable to have a physicist doing this sort of job, especially if he’s a bit
motivated, which Fred was some days and other days he was totally political, you
know, this is the big problem with him. He’d almost mistake things for something
like that, oh well, have you heard and so on, but that was Fred. Okay. And the
bucket. It worked, I’ll tell you that. [both laugh]

[11:55]

Was politics not something that was commonly discussed in the office then?

No. We didn’t want to know about it. Ridiculous stuff, I mean it changes day to day,
but it’s usually lies anyway. So we didn’t bother, we just said, ‘For Christ sake, Fred,
shut up, we’re trying to do some work.’ And he didn’t know what shut up meant. He
had to find out the hard way though, because apparently if you do stuff somebody in a
tapered metal thingamabob after a while their legs go numb, and their bottom goes
numb, and it’s not very good, and he daren’t try and get himself out of it or he’ll fall
on the floor off the table. You mustn’t do it on the floor, you have to get the tallest
table you can find, like a plant pot, put him on top of it. That sort of works wonders,
should you ever need to silence anybody [both laugh], all you want is a waste paper
basket. Right, what was the other thing we were going to talk about?

I think we were going to talk a little more about Blue Steel. I was wondering, you
mentioned, you know, working on combustion chamber and the flow problem, I was
wondering, you know, how much did you know about what that would actually be
used for at the end of the day? You know, did you ever actually see your work taken
from those little experiments that you were doing and actually put in the end product?
Or were you completely divorced from that?

No, no. Another group ran it when you got these, what were called, production
components in it, but our lot used to go across and have a look at it and they always
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got prints of the results, literally within quarter of an hour the prints would be on
somebody else’s desk as well. So it was a very close collaboration on that sort of
thing. Then as usual they all set out to go and tell off the chemists. But they always
blamed the chemist, nothing to do with Fred, Fred recommended whatever it was that
was good, and he got away with it. But invariably some small trace element had got
in, and they used to refer to the catalyst being poisoned, and that can happen, it just
stops the cat, you know, decides it’s not a catalyst after all. And it just stops doing it.
Looks the same, feels the same, weighs the same, very, very difficult to crack. I don’t
know how they cracked it in the end, but they did, and it went, and it launched it,
thank goodness. But they found out right at the end of that programme the engine was
built, as far as I can remember had been tested okay at Ansty, taken down to the Isle
of Wight for second test in conjunction with the tank, which it didn’t go. Is it salt
water poisoning, you know? Has somebody flushed it with something silly, or done a
pressure test on water that’s got a low salt content in it? That’s a possibility. There’s
all sorts of possibilities.

You mentioned working with the other group who were building the actual missile
itself, how much do you work with other groups in your – in the rocket department?
Are you sort of, you know, just scrawled away on your little problem, or are you
talking to other people as well from other departments?

[15:05]

You try to sort of cover the sort of problems. I mean this is where the, if you like, the
managers of the whole lot, not us sort of scrubbers, had little meetings now and again,
and agree between them that there was a problem in so and so’s area, and then people
would be asked to sort of look into it. That was fair enough at that stage. So …

People being people like yourself, or …?

Yes, probably. Those are the middle people if you like at that stage, it was later on I
wasn’t one of the middle people, but that’s by the way. But there were many times
when things go wrong and perhaps they want to get all the teams on it, just to see
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what they can make of it, or even think about it, you know, if they can’t physically do
anything.

Ever any problems from working on Blue Steel you remember in particular?

Not that I know of. No. There is one, which is nothing to do with Blue Steel but I
think it was – I think it was the era of Blue Steel. We talked about an anecdote
incidentally, where the site superintendent was walking along somewhere in parallel
with the safety officer, I think it was something like that, and all of a sudden one
bloke realised he wasn’t talking to the other anymore, he just disappeared. And he
turned round to look and the fellow was standing, this bit is true, up to waist deep in a
drain, [laughs] someone had left the blooming drain lid off, and this bloke had just
gone, whoo, gone straight down, sort of thing. And his mate goes on walking
thinking well there’s no reply, and looked round and there’s this fellow up to his waist
in one of our rain drains. But that’s – believe it or not for some years that was the sole
issue, the sole thing written in the safety/accident book, that Mr So and So had
disappeared from view on such and such [laughs], it was worded quite wittily in that
something like, and on inspection it was found that Mr So and So was up to his waist
in water, you see. Especially since one of them was the safety officer, you see
[laughs], this made it even better. What was the anecdote?

Talking about the testing of the first Blue Steel?

Oh, that one, yes. All right. Do you still want to get that one on tape? All right.
Well, Blue Steel is an airborne missile [coughs], excuse me, which relies on wings
and thrust and all the usual things that aeroplanes need, but is carried most of the way
to the target by a V-bomber. When it gets close enough to the target, it drops this
thing away from the V-bomber, and when it’s about 100 feet below it, between the
two devices, the V-bomber and the Blue Steel itself, there is a blue nylon rope known
as a lanyard which becomes tight, pulls a catch on the back end of the Blue Steel
missile, and then breaks, because – it doesn’t matter. But, excuse me, but by that time
what it’s done is released the high pressure nitrogen from the storage bottles into all
the parts of the circuit that need it to start up. And they all sort of rev up, and believe
it or not this is then at full performance in less than two and a half seconds, which we
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think is one of the fastest start ups we can sort of think of in rocket works. Two and a
half seconds anyway, there’s a 1,000 horsepower inside that driving pumps and valves
and all sorts of funny things, and in theory this thing then accelerates away from the
V-bomber. Now in practice on the very first flight of this thing, the thing was clipped
under the V-bomber, and approached the range, the range being the place out in
Australia, Woomera, where there’s a 2,000 or 3,000 miles in a straight run and you
can have a good go at this. And as the thing was approaching this range, the aircraft
was radio signalled, please turn off for a bit there are people, the local aboriginals, on
the range, you can’t come in. So this thing at 50,000 feet goes all the way round a
large circle and is called back perhaps half an hour later. Now it’s worth
remembering that at 50,000 feet the local temperature is minus fifty centigrade, and
also remember that the lanyard is make of blue nylon. Clearance is given for the
launch, the Blue Steel leaves the V-bomber, and furling out this thing is very much
like wash line, but it’s a – it’s a nylon lanyard. And when it becomes tight, it’s
supposed to pull the value off its seat, what it does is just go twang and bust, because
it is so brittle, having been held for an hour or more at minus fifty centigrade in the Vbomber’s bomb bay, it fits right into the bottom. And then the missile, instead of
going a long distance in that direction, simple sort of floats away and eventually noses
down gentle, and digs a big hole in the desert, and someone says, ‘Well that’s the first
half million spent.’ Because it was, and the Minister was very cross about this, and
accused us of not having an engine that would fire up. And we said, ‘It’s nothing to
do with the engine firing up.’ And we traced it back to this valve, enough left of the
bits in the desert, the valve had never been operated, the string had just broken
because it was being loaded a bit, and it was Z shaped anyway, so the kinks in the Z
go ding, that’s it, job done. And the thing fell into the desert. Needless to say people
were very upset about this, and they said, ‘What you want is a good bit of bicycle sort
of brake cable.’ And that’s exactly what they fitted with a braking link at a certain
load it would brake on the missile end, you can jettison the other bit, and that cured
the problem. And the next umpteen of them worked perfectly, there was never a
failure at all. But that’s the story of how to stop a nuclear missile, the answer is to use
a bit of nylon. Right, that’s the end of the story.

[21:30]
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How did you feel about working on a nuclear missile?

Didn’t bother me at all. In reply to that, you might think that sounds a flippant
remark, but it isn’t. But I’d got a wife and two or three children at home by that stage,
and I had to – this is were we suffered from the Fred, Fred gave us a lecture on how
wicked it was to sort of be aiming at Moscow, and think of the people we’d kill, and
all the rest of it. And so I said, ‘Look, Fred, we’ve had enough of this, you haven’t
thought this through, how many people are sort of going to be clobbered in this
country the first time something maybe like a Blue Steel, but maybe a ballistic one,
comes in from Russia?’ I said, ‘Your family would be wiped out for a start because
you’ve talked so loudly they know where you are,’ you see. But the upshot of it all
was that he had not thought it through, and he admitted this. I said, ‘Well that’s the
way, and that’s why I’m happy to work on this thing of ours, and the better it goes the
better, because I want to make sure that my family doesn’t get hurt.’ And eventually I
think old Fred saw that, but it’s so obvious you’d have thought on a clever physicist it
should have got there first. But it didn’t, and he was feeling sorry for the Soviet
families. Well so would anybody, but it isn’t the families that send these missile
round the earth, is it? It’s the mad politicians, so there you go. But that was typical
Fred. Now is there any other things that you want to pull off your list?

Just wondering again about politics, do you think that politics and engineering mix or
not? [laughs]

I’m quite convinced they don’t, they should for national decisions. But when I used
to run HOTOL, which is diversing a little bit from this, but it’s not secret anymore,
erm, I used to have to give briefings to all sorts of people, usually the Rolls Royce
board and separately the British Aerospace board. But there was one day when I was
called down to London, to British Aerospace headquarters in London, something
House, I’ve forgotten the name now, it’s a pretty name. But anyway, they said,
‘Today we want you to come and there’ll be brought in two or three other bods from
the team, and we want you to give a progress report to these people that are coming to
see us today.’ So we said, ‘Okay, fine, we’ll select the right view graphs and all this
lot. By the way who are these people coming to us today?’ They said, ‘Well actually
it’s a group of MPs.’ I said, ‘Well that settles it, I’m not talking to a set of scruffy
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 142
C1379/32 Track 9

animals like that, they’re not part of the picture that we work in.’ They said, ‘Well
you’ve got to.’ I said, ‘Well have they all signed the Official Secrets Act?’ ‘Don’t
know,’ says somebody. So we waited till these people came in, there were about forty
of them, and they all got in this sort of balcony area, they all sat down and waited for
muggins and a few others, they thought we were going to get on our back legs and
talk. And so I said, ‘Welcome aboard, but before I start, because I shall end up in the
tower if I do something that’s going to happen, I can’t inform you of anything if you
haven’t signed the Official Secrets thing, because otherwise it’s me that goes into the
tower.’ And I said, ‘I don’t want to go into the tower today, I’m busy.’ Deathly
reaction [ph], tutt, tutt, and, ‘But these are members of Parliament.’ So I said, ‘I’m
sorry, I couldn’t care what they are, I am not talking to people who haven’t signed the
thing.’ And I said, ‘There’s a copy downstairs I’m told, you can go downstairs and
sign the master copy at British Aerospace headquarters, then come back up here and
I’ll talk to you.’ Well you’ll be surprised, not only did they get all upset and huffy,
but I can’t remember the name of one of the main MPs, he was a tall chap, still
around, and his hair just sweeps straight back. But I can’t remember his name, I’m
sorry. Heseltine I think it was, or something like that. Anyway, he said, ‘But, you
know, we’re MPs.’ And I said, ‘Tough luck, you’re not approved MPs in my book.’
And people were getting a bit upset for our side, and they said, ‘Scottie, of Pete sake
shut up, you’re causing trouble.’ I said, ‘Look you want me to talk?’ ‘Well yes.’ I
said, ‘Well I’m going to talk my own way, otherwise I end up in the Tower of
London,’ I says, ‘And you lot wouldn’t bring much worth reading, anyway.’ You
know. And this was the attitude, it was easier to sort of tell the speaker to behave
himself.

[26:05]

But this speaker doesn’t behave himself, and he’s down in company records for
another offence which was that – how did they word it now? I’m sorry, I’m just
trying to think was it was. Oh, yes, I know. I’d woken up one of the directors that
fell asleep whilst I was briefing them, and that’s very rude, so I stopped briefing them.
‘Why have you stopped, Scottie?’ I said, ‘Because this chap’s sound asleep, and I’m
not talking to a bloody bloke sound asleep whether he be a director or not.’ And the
bloke got all upset about it, well [spluttering noise] and woke himself up sort of thing,
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 143
C1379/32 Track 9

and so we carried on, it was all right. Afterwards they did two things, the minutes of
that meeting were recorded in Rolls Royce House if you like in London, and
apparently it was put behind my bit, and Scott was told off for being unruly. So I’m
in the official records there which is excellent. I like being called unruly, because it’s
sort of – I think you need a bit of that now and again just to keep things ticking. And,
er, I forget how we had to sort of finalise this thing. Oh, I know, they sent a man, they
sent a man, it was quite interesting. A little fellow in a pinstriped suit, and he came
down to my office for one day, and he knocked on the door and came in, and I said,
‘Yes, what can I do for you?’ He says, ‘I’m looking for a chap called Scott.’ I said,
‘Well you’ve found me, come on, tell me what you want.’ He says, ‘I have been sent
down to – to, in effect, to tell you off.’ You know sort of put you in order and all the
rest of it. I says, ‘I don’t know you for a start.’ I said, ‘And that’s a very bad start.’
‘You don’t know me, well you should look on what’s on the door to start with, but
what’s it all about? What am I supposed to have done?’ And he said, ‘Well you were
rude to one of our directors the other day.’ I says, ‘What you mean the one that went
to sleep?’ ‘Yes,’ he says. Well he sort of agreed you see. I said, ‘Do you think I’m
going to talk about secret information with some bloke kipping in the front row?’ I
said, ‘I’m not having it, I wouldn’t go to sleep in his lectures, so he was being bloody
rude and inconsiderate.’ I said, ‘And I’m not having it.’ Well, he says, ‘I’m down
here to…’ I says, ‘If you don’t get to the other side of that door in about another two
minutes,’ I said, ‘I personally will chuck you out, and I’ll had for being unruly again.’
And he still didn’t have it. So I got up from my desk and sort of menaced him a little
bit, and looked at him and says, ‘I’m coming you know, [laughs], at which time he
turned round and ran down the corridor [laughs]. But that’s what happens with these
little pinstriped men from London. And someone said, ‘You were very hard on that
chap, weren’t you?’ I said, ‘I’ll break his blinking neck if I get near him.’ But what a
way to treat somebody. Anyway, there you are, that’s another little anecdote for the
box, so to put it.

Can you flick a light on, it’s …

Eh?

Shall we put the light on, I can’t actually see my notes anymore [laughs].
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Yes, sure.

Thank you.

You’ll see them better when I draw the curtains as well. Can I …

[29:24]

I’d like to just take this back to the start of your career as well, and sort of talk about
being unruly later in your career. How are you expected to behave when you first
started in comparison?

In the early days of joining the research department one was supposed to sort of be
very humble and tap on doors and things before going in, which I did, I’m not rude to
people. But I think they took it as an item of great delight to try and make you look
silly, in other words, you know, someone like you ought to have thought of that
already, shouldn’t they? A lot of that sort of thing went on, and it was not good for
building a team. If you want to build a team, you know, you show the bloke that he’s
integrated and then perhaps also show him if he’s done something wrong. But you
don’t sort of try and make him look daft in front of the rest by, for instance, even silly
little things like leaving the door open, so that the whole office knows about it. It’s
these sort of things, they’re just human personal relations and a bit of tact. And in the
end you sort of learn what to do and what not to do, but you certainly don’t make
people look stupid, even though you’d rather take him outside and thump him for
instance, you know, you just don’t do it.

Who was actually your first boss, your first section leader or manager, or whoever?

A chap called Motram who unfortunately died about a year ago, something like that I
suppose. Tony Motram, he was an engineer, he trained at somewhere up in
Manchester, your part of the world, and, er, he was good but he decided that the rest
of the people were not so good. Now it’s all right having someone who is manifested
the best at such and such, but when you have a multidisciplinary team they’re all bests
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in their own line, otherwise you wouldn’t have picked them, in their own line. And if
you want an honest answer from somebody you fire it at him and you disregard the
comments from others, because he’s not a what’s it, whatever this bloke was for
instance. And Tony Motram was very good at making people feel absolutely
dejected, he did not know what moral might be, and he had a very acid sort of
approach to sort of people if he thought that way. And you’d go in there and you’d
find he’d be sitting at his desk with his feet on his desk, please note, he hadn’t got the
courtesy to stand up but he expected you to exert the courtesy of knocking on the door
and going in. And then he would sort of lean back and twiddle him thumbs, which is
a terrible habit in a young person, twiddle his thumbs and say, ‘Now dear boy, what’s
the problem today?’ Now that was almost a standard statement, there was none of
this – well we go on to the door shutting stunt, because we didn’t want the whole
office to know some times. In any case you might have wanted a personal sort of
thing, to talk to him about something at home. But this business of putting his feet on
his desk was awful, but he did.

How was he as a manager?

Pardon?

How was he as a manager?

As a manager I think he was awful, as an engineer he was quite competent actually,
and you never had to forget that. But as a manager he was really quite hopeless, he’d
no idea about sort of keeping people in a coherent – what’s the word I’m looking for,
motivated team, and that’s what you wanted. I mean, when I took over this chunk of
the department I used to make sure I held little sort of groups now and again, I’d say,
‘Nine o’clock I want you all together for half an hour, we’ll just review where we are
and see if there’s any bright ideas, and there’s a blackboard over there, we can write
something on it.’ And that kept them as a team, I’m not trying to be clever about it,
but it’s just human nature. But Motram didn’t understand human nature, sorry. I
wish he did. Nice enough bloke when he felt like it, in later years I’m afraid he broke
up, but that’s another story.
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[33:50]

Erm, it is quite a business with people like that when they – how can I put it? They’re
known to be bright, but there’s this nasty side as well with them, and you never quite
know where you stand. Whereas with our overall everybody chief engineer, you
always knew where you stood because in the mornings he would simply sort of –
he’d got a hangover, by the afternoon he’d had a lot more to drink and therefore he
was even more cross, and his face used to change colour like traffic lights. So you
used to watch it going up through increments of red, and when it’s really hot red and
he’d start almost throwing things around his office, that was when to leave. Now
funnily enough that’s how he – he existed for years, and in the mornings, because
he’d been to some dinner or something the night before and got thoroughly drunk and
plastered, and the company had had to send a taxi to take him home, and things like
that. So in the mornings he was sort of recovering with a coffee and thick head and
all the rest, and could only swear at you. In the afternoons he’d have had something
to drink at the management canteen, which you could in those days, and, er, that’s
what fired him up, and that’s when he used to get people in and tell them off. Now
I’ve done the walk on his office many a time, he had – he really had a red carpet, and
I’m not exaggerating, from the door to just in front of his desk. And you used to have
to turn up at a certain time, tap on the door, and wait till he says come in, and as soon
as you walk in and up the red carpet, he’d start haranguing you. Now I can’t tell that
story without having being part of it a time or two [laughs], but there was one famous
day when Motram, my local boss, and I, got summoned because we’d misplaced a
decimal point on a naval – it was actually a torpedo report that we’d been doing. So
something was in writing ten times the value it should have been, and it was a typo
error, it wasn’t – it was in the days when people typed things on terrible paper. And
someone in the Ministry down at Weymouth had spotted this and they said, ‘How the
hell do you get ten times whatever it is than what we’d expect?’ And of course
there’s two things then you look up, you find out who wrote the report, and who
approved it. Well I wrote it, and the other fellow had approved it. So Sid says, ‘That
settles it, I want the pair of you,’ he says, ‘Nine o’clock on that mat down there, and
I’ll fire you.’ So we went home and came back in the next morning and I said to
Tony, ‘Are we actually going ahead with this?’ He says, ‘Might well,’ he says, ‘he
could do, he didn’t seem very good the morning.’ Obviously had a night on the binge.
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And so we both went and stood on Sid’s mat, and he did this very rude thing you can
do in that he doesn’t talk to either of you, either that or just shouts, ‘Stand still I’m
busy.’ And so you stand there for ages on this red carpet waiting to be fired. It’s not
a very good situation to do it, but it was Sid’s psychology, and the fact that he’d got
his drink problem. Erm, and in the end after a quarter of an hour he says, ‘What the
bloody hell are you two standing there like idiots for, you’re supposed to be working
on dah, dah, get out of my office.’ So we did. And we worked on for another twenty
or thirty years. But I mean, that’s the way it was, I mean what a way to run staff.
Now in later years his doctors told him if he kept this up long he’d be died and dead
next week, and because they withdraw him and his wish for alcohol or whatever it
was, Sid became an old friend, he used to say, ‘Hello John, how’s things going then?
Come and talk to me for five minutes.’ Totally different once you got rid of the
alcohol. We got on fine actually, and I’m so sorry to report he died a few years after
that because of premature onset of everything. But that was typical of industry in
those days.

Was there a lot of drinking with other people there as well, or …?

Yeah. It was in the days when up in the some sort of staff canteen, you could in fact
order things. I don’t think we were allowed to in ordinary management, but the
highest management, whatever, they could do what they liked. And it was a shame
really, because he was basically a good bloke, old Sid was. He was one of these
intuitive blokes, he didn’t always know why he was doing something, but he’d have a
go. And quite often Sid’s have a goes was one of the things that saved the company.
They were quite serious, quite serious indeed. So we were sorry to see him go, and
even sorrier when he didn’t come back, because by that time he’d got through the bad
bit. But I say, in the early days you sort of really took your life in your hands even
saying good morning, or something. And he also insisted, incidentally, on being
called sir, oh yes. Good morning, sir, and all the rest of it. And it was as regular as
clockwork, he’d say, ‘I expect from people like you, you know, come in here, dah de
dah, you call me sir next time you come, and that’s it.’ And that was Sid.

[39:30]
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Did you see much of the other managers, or was it just – at the start I mean?

No, I only needed Motram as being the local version, and it was a bit mixed anyway.
We got on all right, ‘cause he realised I could make things, I think that saved my
bacon a lot of times, being able to plonk things on a table. The day the board decided
to try and fire me, I can’t remember what I’d done this time, but I was always up for
trouble, and this is not a story, it is absolutely true. They said, ‘That’s enough, we’ve
had enough, you can go and clear your desk and you’ll leave this afternoon.’ And I
can’t remember what I’d done, I think I’d overspent as usual. I think I’d done a water
jet propulsion programme that they hadn’t thought of, and so it really hadn’t been
authorised, but worked jolly well. And that was worth a lot, you know, if you can get
the thing working in a test rig we had. And anyway, they – I was going to be chucked
out the end of the day, and I thought, well I’m not having this. So round about four
o’clock I put a load of things in this cardboard box and sallied off towards to the
boardroom again, you see. When I got there banged on the door and walked in, put
the box down on the table. ‘What do you want, you’re not supposed to be onsite.’ I
said, ‘I know, I’m quite aware of that, I just want you to know what’s going with me.’
And I held all these things up, one at a time. I said, ‘And also there’s all the report –
all the actual test numbers are on here, worked out and I have possession of this.’ I
said, ‘Because it’s my equipment, and I’ve only used your water. I’m taking this lot
home. Good afternoon, gentlemen.’ And I walked out of the boardroom. Shut the
door behind me and thought, [phew] wonder what’s going to happen next. And this is
absolutely true, I don’t make up stories. I’d been down at the office about ten minutes
thinking, shouldn’t have done that [laughs], when a little man came, they always find
a little man, and he sticks his head round the door and he says, er, whoever the boss
was at the time, I’ve forgotten now, he says, ‘So and so says, you can unpack your
box, you’re stopping.’ And off he went, and that’s all I knew, and I then completed
another thirty years on top of that I think. But it got close that afternoon. But it was,
do you know, that stuff, I’ve got it to this day, it’s all stuff that I had machined myself
down here. There wasn’t anything of theirs down there. So I said, ‘I have a right to
the results as well, which is a shame because it’s quite promising.’

Did it lead anywhere in the end?
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Yes, it did. Oh, yes, it did.

Where to?

Well, various sort of studies that wanted that sort of thing. But the studies themselves
got cancelled for no reason of mine, no fault of mine. But it was a different way of
running a – running a water jet system, it was quite efficient, it went into new realms
though that we’d never been before whereby it was to do with air expanding and
driving water in front of it. But the air – they always used to get a better expansion
out of it than the theory – the simple theory, tells you. And if you go – by the time
you found the right theory, which I did in the end, you are in fact pulling heat out of
the water that’s going through it, believe it or not, to make it expand better. And you
get some superb performances out of it. I didn’t know why they were so good until I
plotted the results out, and it’s called isothermal expansion, which is different from
adiabatic, but that’s by the way.

[43:19]

In this earlier part of your career, you’ve talked a bit about some of the projects you
were involved in, but I’m wondering what you actually do on a day-to-day basis?
What sort of activities actually take up your day? Could you talk me through what a
day would be like perhaps?

A day might contain various things, there are two types of day, one of which is
happier than the other. The happy one is where you’ve built something up in your test
rig area the night before, or the afternoon before, and you’re going to test it this
morning, and it doesn’t really matter if it works or not, just testing it will – is a
fulfilment in it’s own right. And it could lead to you sort of either proceeding with
the thing or thinking of something else. The unpopular type of the day, or complete
day if it has to be, is when you realise you’re nearly too late for handing in a certain
report. And that makes a very grim sort of day, and you growl at people and write as
quickly as you can, and hope like hell you haven’t missed a decimal point out again
[laughs] having been such castigated for it. And that’s the sort of low miserable day
when you have to go for a walk round the block to get cheerful enough. But a test day
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really gets you quite fired up, and if you’re not careful you’ll be late home, that sort of
day. So those are the sort of days that you can do, or they obviously – I don’t think
there’s a third sort really. All the time it was testing things and working out what it
meant, and if it meant something useful writing it up.

What sort of facilities do you have to test things? And what are you testing as well,
for that matter? [laughs]

Well all sorts of things. If it’s the pump programme, we’ve got a 20,000 rpm 200
horsepower motor to drive the shaft that drives the pump with its special impellor in
it, because it’s the special impellors that I used to find fascinating. And being big
headed for a minute, I’ve got a number of patents for different types of impellors for
different jobs, and they work. Erm … that was the main thing you need. The rest
though is an enormous supply of water so that it won’t get hot, it might go round a
loop. So I had a 10,000 gallon tank of water on the roof and I could draw water from
that for an hour or so before it was even warm, but we did return water to the tank.
But that’s – and a few other things, a place where there were lots and lots of pipes and
big valves and things, you could move this water about all over the show. And there
was another big pump, a purely industrial pump, which would grab all this water and
put it all back in the tank if you wanted it to. Sometimes you had to throw it away
because it was too hot. But if it wasn’t hot water you could send it back to the tank.
So really all you wanted, that was called the hydraulics laboratory where we did that
sort of thing. As I say, it was mainly pumps and flow measurement devices, special
controls for orifices, and all sorts of odd things, such that things could be proven as
well as you could before they went on the engine itself, they’d done with water as the
test liquid. So that if you like is the good days and bad days.

[46:40]

Hmm. Were there people like lab technicians about as well to help you with your
work?

No. No, we didn’t have lab technicians at all, we just got on with it and did it
ourselves as a group. What we did have, for some of the things that were just either
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awkward, too big, or had to be built somewhere else, we would ask for the services of
one of the fitters who normally built rocket engines to come and spend an hour or two
with us, or something like that. But they were far from lab technicians, they were –
they were experts in their own field, and you simply be asking them to help you to
assembly something before you tested it.

What do you mean far from lab technicians, could you elaborate on that a little bit,
please?

Well they’re people who could build almost anything without much trouble at all, and
they just turn up and help you to put something together and disappear when they’d
done it. Erm, because we worked as a team really, we just used to ask for a bit of
help, and if the foreman had got a spare bod for a couple of hours he’d send him down
and the bloke could work with us. But otherwise we just didn’t have that type of
technician. It’s a thing that seems to have come in, or crept in somewhere, and I don’t
know where and how, but we didn’t actually have that sort of person direct. We had
staff in the lab, and they would make things, and they would assembly things, but we
didn’t treat them just as a automatic, like they do in schools, oh that’s his job, he’s the
lab tech, let him set up the experiment or something, we didn’t do that. We only had a
bit of help when we needed it.

Who else is actually in your section?

Who?

Uhm.

Well there’s a list of names, but it wouldn’t help you very much.

Think of it another way, are they all people like you, or are they doing different
things?

Well, let’s have a quick look round. There were two or three that I’ve never seen
since, so just latch that up. There were two or three girls that we had for reading
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films, I’ve not idea what happened to them either. This is true, I mean, when places
finally dispersed themselves, the people go to the far corners and you never see them
again. There’s one chap lives three miles in that direction, a very sensible chap, and
he worked perhaps the closest with me most of the time, a chap called David. And,
er, he’s been unemployed for months, well years actually. He left our group at one
stage, I don’t know why, it wasn’t a result of animosity or anything, he just decided
he’d got to go, and he want to Cranfield University to – oh that’s right, he took the
idea of the improved flow measurement system, he took it down there and built one
for them, and then ran it commercially. So they paid him to run it to actually generate
work on their site, which was a bit unfair in a way. But he left that several years ago,
and he’s now unemployed altogether. And unfortunately because he moved into so
many places chasing opportunities, he didn’t take any pension with him that mattered,
so he’s in a bit of a state, roughly my age, and considerably hard up. So that wasn’t
very successful. There’s another chap lives seven miles in that direction who was
always a rebel but who could find ways round it. He’s not short of cash, he came up
in the end to be quite a senior manager, in terms of overseas business actually,
commissioning machinery that goes on oil pipelines round the world, it has to have
big pumps here and there, and the big pumps have to be driven by an enormous gas
turbine here and there. And so that’s what he used to spend his time doing, going
round Canada looking after all these pumps, and the engines rather, not so much the
pumps. But they’re almost integral units. So he’s all right, I still see him sometimes.
And that’s about it. The rest, as I say, whoever they were, they’ve disappeared into
the shadows.

How did you all get on?

How did we?

Hmm.

Fine. Fine, actually. I mean this chap I was telling you is wandering around Canada,
when he wasn’t we all used to – I fixed it with the line management that at weekends
we could use something that was once a company football pitch for flying our model
aeroplanes, and he then formed a club, and he was flying them until quite recently.
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 153
C1379/32 Track 9

That must be about thirty odd years ago that I negotiated that for him. So we get on
fine. I used to go down there and fly my aircraft with him at one stage, but things
changed a bit I ended up flying full scale aircraft, as you know, and that took up half
the weekend, so it would have been a bit churlish to use the remainder of it flying
small aircraft. Anyway, it was the family, you have to grow up with the family a bit.
So that was it. But as regards the rest of the people, they just faded away. That’s
sounds a bit negligent, but people do somehow.

[52:16]

When did you get promoted to section leader?

After I’d been in the department about a couple of years. That was all, and those two
years were very useful years, because you can really wander about and find out what
it was all about. And I must have expressed some interest in, well, pumping
machinery, and this, that, and the other. And I think it was a little bit of the attitude,
well if you don’t like what’s in the books, you know, ordinary text books, and I said I
didn’t, they are actually wrong, so if you don’t like that, this was Motram being
facetious I think, you better go and see if you can better, hadn’t you? I said, ‘All
right,’ and did. And I took a device that was normally, I’ll just give you some
numbers, normally about fifty per cent efficient even on a good day, and I modified it
to get eight-two per cent out of it, a complete redesign. So it just showed that the
books weren’t always right. I fell out with a German chap as well, there was a
German down at Westcott which is the place they used to put these captured Germans
to allegedly help us on different rocket programmes, and one of his pumps was
hopeless, it really was terribly inefficient. So I got someone to [coughs] produce a car
or something. Because I don’t think I – I was driving, but I don’t think I drove myself
down that day. But anyway, we went down to Westcott, appointment to see this man,
and I said, ‘Oh I’d like to talk to you,’ I said, ‘I’ve been testing one of your pumps.’
‘Why you test my pump?’ See, I said, ‘Well, I’ve put a new casing on it, and I’ve
done this, and I’ve done that, I just like you to have a look, these are the results here,
look you’ll see it’s considerably changed the efficiency.’ ‘No, you have not changed
the efficiency of my pumps, it can’t be done. I don’t believe your work,’ says he.
Got all upset, and this was a bloke called Dr Barské. I said, ‘Well I’m sorry, it just
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says yours is a lousy diffuser then, and mine is the better one.’ ‘No, no,’ he said, ‘it is
not my diffuser, this is a fault, you have measured it wrong.’ Oh, sort of fell out with
him, but that’s by the way.

How much did you work with people like the RPE at Westcott when you were in this
early part of your career?

Not very much unless there was somebody specific to see, and you made an
appointment just to see them, one person. We used to think it was a tight security
place, I’m sure it wasn’t, because people used to take their dogs for walks and all sorts
of things, it was really sloppy discipline thing. People came in if they felt like it, and
if they didn’t feel like it they have a day off. It really was that bad, ‘cause I know
somebody who – well who’s still alive I think, that used to behave just like that, you
know. I used to ring up and they’d say, ‘I’m sorry, he’s gone out with his dog for a
bit, you know, should be back by four o’clock though.’ You think, well four o’clock,
that’s nearly end of it, something like that. Not very good at all. But as I say, the
worst one was the upset irate German, I don’t know what happened to him actually.
Perhaps someone’s quietly took him out and thumped him, you know [both laugh].

Talked about secrecy and security a couple of times over the course of this, and I was
wondering, you know, how secret was your work at the start in the late ‘50s?

The funny thing is that really if you’re speaking it, although we were all under that
brolly, if you try to find out what it is that the brolly’s protecting, you’ll find that it is
in things like the speed, the range, and possibly the warhead type and design of this
missile or something other missile. That’s the classified bit. Anything you might
then sort of dream up as an improvement on it used to get the same label on it, but for
no good reason at all, other than it was just associated with this particular brolly
project. And in fact it was very much better just to sort of get on with something, if
you got an improvement you just got on with the improvement. So a lot of what we
did was, if you like, commercially secret, but not nationally secret, and it never really
impeded us very much. The only time it came unstuck is when we tried to work on
torpedoes for some years, and the people who wanted us to do the work on the
torpedoes wouldn’t tell us about what it was they wanted us to do. They said, ‘We
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can’t tell you this because it’s secret.’ The stupid lot. So we said, ‘Well we can’t
answer the question either then, cheerio.’ But it was true, this was the way it was
done sometimes. There’s a mob down at Weymouth and they may still be there, and
still in the office and no one’s told them to go home, but they are literally so thick in,
if you like, admiralty procedure that they won’t talk to anybody. And we had a job
where there was a – can I borrow this a minute? I won’t tip it, there’s something still
in it.

For the purposes of the tape, this is a can of coke.

Yes, all right. I’m looking at something where you could take a section out of a
cylinder, you can imagine, all right? And in that this is the area for instance for the
propulsion system, that might be for a gearbox, and this might be for propellant, these
are – we’re talking about the ends of this thing at the moment, this cylindrical body.
Now, now and again you need to know, although you might only be working on this
bit, that’s the centre section of this mythical body, you might need to know what’s in
the next compartment, and they wouldn’t tell us. It’s as simple as that, they’d say,
‘No, you’re limited from A to B, and you don’t need to know.’ I say, ‘Of course we
need to know you barmy thing, that’s why we’ve come all the way down to
Weymouth, you know, or show us one.’ But this was the thing, the outside, these,
were off limits, so they didn’t get the answer half the time. Served them right, we
said, ‘Well sorry we can’t help you.’ You wouldn’t believe it, would you? But that’s
– that’s a glimpse of trying to work with the admiralty, not very good.

[58:44]

I think I’ve got just maybe one more question for today, as this is going to come to an
end in a moment. Did you enjoy working there at first, when you first started?

Yes.

What did you like about it?
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In the rocket department? Well it was all new, nobody had ever done it before, half
the things we were doing. So there was an enormous technical challenge, and we
were a happy lot, with the exception of Fred when he was squawking about his thing.
But everybody else was a very happy lot, and that helps a lot in a working
environment. And now and again we would go some evening, go extra mural and
we’d challenge another department to a skittles match, or something like that, and
these kept all – just rocket only, oh, we don’t want to do anything with the gas turbine
people, you know, just an all rocket thing. I’ve even got a book up in the study which
shows photographs in the days of Polaroids, photographs of some of the teams and
what we were sort of doing, in the sense of who was there, and how many points they
got, or whatever it was. But those things were good, you just catch a late train home
because these were all held somewhere out in this area, and we were living in
Birmingham at the time. So I’d just catch a late train home on those nights, but yes it
was good. And the atmosphere was always good, it was slightly flippant, and the
main show – we had one bloke who was very skilled at making things in wood, and
spraying them so they looked the right colours and all the rest of it. And what he
made was a base, a cylindrical flat base, and on top of it a scale model of a toilet
including the pipe up the back to the tank, you know, the old type of this type of tank,
and that became known as the lavatorium trophy, and we competed for this for years.
Each department, when they got it used to have to put it in a prominent place in the
office, you know, and so on. Oh it was great fun. [both laugh]

Was that for skittles, did you say?

Yes. Or something like that, one of those things that you throw things at, or roll
things. Didn’t matter what, but that was for the trophy you see. So we did it.

Did you see yourself spending the rest of your career at Armstrong Siddeley?

Never thought about it. Might sound silly, but we were so interested that working
anywhere else didn’t come onto the thing. Except once when somebody offered me a
job in San Diego to run a test facility down there, but it was at the wrong time of life
for our girls who were at grammar school, and it would have mucked up their sort of
what exams they took and so on. So I had to decline it, but otherwise we might have
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been working in California. Well I liked that particular place, I’d been to it a time or
two, knew the people there, and that’s why they rang up when – or wrote to me when
a job became available. Turned out subsequently that, a) the job was to run the whole
thing, it didn’t say so, and b) after two years it went bust. So to go bust in California
isn’t what you want, is it?

What was the company?

I’m just trying to remember who it was. I think … I think it was Pratt & Whitney but
I’m not sure. But they’d got a wonderful test tank down there, and I wanted to have a
go in this test tank with a load of new hovercraft, because hovercraft became the in
thing for a bit, and I came up with a different way of propelling hovercraft. I mean
they’ve all got propellers on them, well that’s no use, because, you know, you can’t
get enough of them on the top deck, you can only get four on, one on each corner.
They rang me up from British Aerospace – British Hovercraft Corporation in the Isle
of Wight, where you’ve just been, and said, erm, could I produce a power unit that
would take a – produce, what was it, a quarter of a million horsepower, which is quite
a lot. And I couldn’t do it to start with, so my boss who was by then one of the
directors, I’d moved up a little bit, said, ‘Look I think you ought to go down there and
work with old so and so,’ a friend of his on this, he says, ‘And think it through, see if
you can produce something that’s quarter of a million horsepower.’ And so they
booked me in at a little pub one side of Cowes from the works, so I guess I was in
West Cowes at night, but they sent a boat for me each morning to take me to East
Cowes, which I thought was rather nice. And thus we worked on this thing, after
about a fortnight or so I found a way of doing it, so we patented that fast as well.
Having in fact got answers to all the questions, and even tested some of the
hovercraft’s holds in their test tank, all that got cancelled as well. So – I mean, there
is a book as you probably know called Project Cancelled, a very famous book.

Tony Butler? [Interviewer's mistake, it's actually by Derek Wood]

Hmm?

Tony Butler, the author?
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Can’t remember, I just know Project Cancelled. Because we’ve always joked that we
could write another two chapters for it. It’s a shame but that’s how it was in those
days, things were very fragile. Anyway we’d better take you along, hadn’t we?

[End of Track 9]
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Track 10

One of the jobs you mentioned that you were involved in last time at the research
department at Ansty was Concorde pumps. I was wondering how you came to be
involved in that.

Well the research work that we were doing on rocket pumps, and others, was actually
largely paid for by a Ministry department, and that they hoped that we would improve
the things mainly for rockets, but as it happens hydrodynamics being what it is, it will
apply to more than one solution once you’ve got something. And so the Ministry man
came in and he said that Concorde was unable to sort of fulfil its – well even to sort of
get off the end of the runway really, because of problems to do with aeration of the
fuel, things like that. And aeration doesn’t mean just shaking it up like a sort of
lemonade bottle, but it means that air can come out of kerosene almost as soon as you
disturb it. Because kerosene holds an awful lot more air than water does, for instance.
And what would happen is that the pumps which feed the main engines, would be
given an oversized dose of air from time to time, and sometimes they’d weather it,
and other times they’d say, I’m not here to pump air, and so they’d quit. The pumps
that quit on a thing like Concorde are not really what you’re looking for, because it
would upset things. And so what happened was the Ministry man came along and he
requested to our board at the time, that I be sent to Joe Lucas ostensibly with a blank
piece of paper to redesign the lot if necessary. Now you can imagine that going into
somebody’s else’s drawing office with that sort of briefing it’s a bit sort of prickly to
say to the least, because they don’t want to do it, they’ve been making these
satisfactorily for the last ten years, sort of thing, and who the hell does he think he is
coming in saying it doesn’t work. So for a time there was a little bit of a sort of trying
to make peace with the opposition because they didn’t want to hear anything, they
wouldn’t even produce their drawings and things, no, no, no, you don’t need to see
this sort of thing. What it boiled down to is that the design of the rotary part of the
pumps was not optimum by a long chalk, and they didn’t want to change it, because
obviously it’s a production commitment and so on. Well, I’m afraid they had to
change it because the Ministry man say sent me there, and said to them, on the day
when he was wagging his finger, ‘And this chap will tell you what to do,’ sort of
thing. And there’s their director of engineering going all colours in the rainbow as
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much to say, you know, you’re inferring that Lucas’ aren’t any good. Now in fact to
be fair to them Concorde was putting conditions on them that they’d never seen
before, you might get a bit of it in a fighter plane, but you can have slightly different
pumps on a fighter plane anyway. So for a civvy airliner I don’t think – well it would
unfair to say that they just made a mess of it, they really hadn’t trodden that ground
thorough enough to know what it was. And it so happened that the ground that you
treat is practically common to most rocket engines, so we’ve got experience of
making pumps that occasionally had to gobble semi-aerated fuel and stuff like that.
Now this went on over about – I think about three or four months where the first thing
I did is thought well, let’s try and find out how much of this we can keep, and how
much we have to change. So all the body of the pump, and all the bits of the seals,
and the bearings, you can keep, that’s fine, but it’s the impeller and the diffuser as
they call it, that’s on the front end, that was just no where near it. It was more or less
like a washing machine they dreamed up, and we were using things totally different
on rocket engines. So what I did is took all the numbers and drawings and everything
they’d got, took it all back to Ansty and redesigned about three of their pumps, the
three that were playing up. One was the main fuel pump, and the others were sort of
transfer pumps. And when they’d done that, they begrudgingly sort of made – well in
fact they were told by the Ministry to make a version of whatever I came up with.
And they did it and put it in their test chamber, which was a sort of altitude chamber
where you can simulate being on the upper atmosphere, and it just worked, and this
really upset them. So they were told that that was the design the Ministry would pay
for, and if they didn’t use that design then they wouldn’t pay for it. Concorde was
being told by whoever was running it, which was a mixture of the French and
everybody else if you remember, you are supposed to supply the engine and all the
components that go with it, and they don’t work, what you going to do about it? So
there was an international sort of pressure on this thing as well, and I did in fact spend
an awful lot of time on it, but thankfully having persuaded them all that this was all
for their own good, the thing just worked, and therefore Concorde flew. Concorde
was given a different set of pumps, they put them on and it passed all the tests for
them. But otherwise it wouldn’t have flown for some time, not reliably.

[05:44]
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On a job like that, does it sort of completely take over from what you’re normally
doing?

Yes, you’ve just got to drop everything when the Ministry man sings out, he was in
real trouble, because he was trying to keep two or three teams together. He’d got the
one in France saying where’s the aeroplane? You’ve got the British Aerospace bit, or
whatever they were, more or less saying, well we’ve got an aeroplane but we can’t get
the engine to keep going for long enough. And this was the way it was. Rolls Royce
said, ‘Well it’s not our engine that’s at fault.’ And it wasn’t really, it’s just that the
fitments on the engine allowed it to sort of just turn some of the fuel to sort of almost
like a fizzy drink, and it wasn’t designed to do fizzy drinks, but some rocket engines
can. And so we applied rocket technology to it. And that being the case, it went on
for some time, as I say, in the end it says here, redesigned all the main pumps which
subsequently met the rigorous specifications, and that’s what happened. And I say,
Concorde was able to do its test flights.

Was doing those sorts of outside jobs common, when you were at Rolls Royce? Was it
Rolls Royce by this point, but still Armstrong Siddeley?

No, it would be Rolls Royce I think, it might have been Bristol Siddeley, but I think it
was probably Rolls Royce, I’m not sure. When you say are these sort of jobs
common?

Doing jobs for other companies outside.

Well the Ministry took the view that they hadn’t got a hydraulics research department,
but they were paying big bills to keep one going somewhere. And so the thing to do
is just go and bang on the door and say, ‘Look chaps, we pay for everything you do,
or more or less everything, what we’d like you to do soon is to drop that and do this,
and then go back to that.’ That being the rocket pump normal work. But there were
lots of things like that, and it kept relations with the Ministry very good because it got
them out of trouble times a many. And that’s not being big headed, it’s just a
statement. I know our lads at Bristol, for instance, on the engine were having to sort
of do things that were not in the original agreement, and well, their bit eventually
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worked as well. So, you know, you’ve got the whole thing, and we were able to turn
round to the French and say, ‘Look, you know, now if we apply the same mods to
yours, we can have a Concorde each for sort of early flight trials.’ And that’s what
they did. So it seems a long time ago, but it was a very rigorous specification, and it
was sufficiently rigorous that dear old Joe Lucas hadn’t met it before.

[08:25]

Were pumps one of your specialities?

Yes, apparently.

Apparently [laughs].

Well, what I was going to tell you is that my job there, they called me, although I
wasn’t trained as such, they called me the chief hydrodynamics engineer, which we
may have mentioned before. And that means you’ve got to try and understand flows
of all sorts of things, it’s like aerodynamics, it can apply to anything. And the whole
department would be doing different things, but ordinary equations work very well as
long as there no air or aeration in the fuel. And some things, you can take a thing that
if you pour it out carefully, it’ll be nice and clear, but you’ve only got to sort of drop
the pressure a little bit before bubbles start forming all over it. And the net result of
those is that they – they can sort of aggregate themselves if you like, gather together
in sort of nasty little groups here and there, and now and again it says, this one’s big
enough to cause trouble, and it’s sort of just leaves wherever it was building and goes
off downstream and may in some cases just cause the whole pressure to fall off. We
used to do an awful lot of work making test rigs which had got large chunks of either
glass pipe or Perspex pipe in them, so you can see the sort of thing happening, and
you can actually film these great sort of accumulations of just ordinary air that form
up, and they’re not trouble as long as they’ll stay in a corner somewhere. But now
and again they join up and sail down the main pipeline and get into the main pump,
and it makes funny noises and its pressure goes all over the show, and if that were
flying an aeroplane, you’d have lost thrust at that stage for a while. Sometimes it
would swallow it, and sometimes it wouldn’t. But you’ve got to get something that
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 163
C1379/32 Track 10

will swallow it all the time, and then you try and redesign the pipe work so that it
doesn’t accumulate all the time. So that you can have a nice build up of a small
amount of air all the time going through it in the full knowledge that when it gets to
the pump, it’ll get pumped and absorbed. And that’s why they came across to us,
because you’ve got to do a similar thing on a rocket pump, mainly because in that
case you are running it a lot faster than most other pumps would run on the grounds of
weight. And I say, I’m not trying to give you a lecture on this sort of thing, but what I
do think you perhaps haven’t come across, in fact not many people have come across,
is good quality liquids that are almost unpumpable if you run your pump fast enough.
So you’ve got to come up with a new type of pump that will cope with this, and hope
that you form the mist or whatever it is, where the air is coming out of the liquid, you
form this fairly early on and it’ll keep, keep going rather than sort of just waiting and
accumulating, but they’re the sort of ones that will cause real trouble. And that being
the case you come up with a completely different design of rotor and casing, which
will soak up quite a lot of air, it’ll just take it, and it just goes in and remain stable.
And that was the subject of a number of patents which I took out just to how to do it,
because it was not being done anywhere in the world, and that sounds big headed but
it’s true. And there is a number which, this is just for your own interest, it’s called
suction specific speed, now it’s jut a number, and for donkey’s years if that number
for the thing you’re studying, if it comes out between 15,000 and 20,000, just as a
number, it’s a non-dimensional number in theory, but someone found dimensions in it
once. But anyway, that sort of number, then the pump will sort of sniff at it and say,
well this isn’t the best thing you can offer me, it’s a little bit half way to a lager or
something, while these bubbles are in it, but it’ll survive. Now in fact to make a
decent rocket engine on the same scale, i.e., in terms of air swallowing capability, or
actual rocket fuel vapour rather than just plain air, because the vapour it can involve it
[ph]. The number that I set for our gang, which we eventually achieved, was not
15,000 to 20,000, but was 100,000. Now it might sound just a bigger number, but
what it allows you to do is run the pump about four or five times as fast as it had ever
been done before. And the reason you want to run it very fast is that its weight goes
down as the speed goes up, you can make a very lightweight pump if you could only
drive it fast enough and so on. And that’s what we were trying to do, was improve
pump performance a) to get the weight down, and b) to maintain a good hydraulic
performance at very high shaft speeds, and that’s what we did. And we put the
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capability up by a factor of five, from 20,000-ish to 100,000. And I note that we
talked about showing people the other day things where we claimed that the water
didn’t fit the pipes, just being facetious, that only occurs when you’ve got a pump that
can pump out from almost a vacuum that you’re offering it, and that’s what we got.

What difference does actually having pumps that are that, you know, robust and
compactly powerful make to the rocket design overall?

[14:11]

It makes the whole engine a lot lighter, and also eliminates great chunks of gearbox if
you’re going – little turbines probably going to run it say 50,000 rpm, all right? Now
what they – conventional teaching was that you then gear that down to get to 20,000
or even 10,000 rpm. So in saying that you’ve had to put a gearbox into the system,
and once you put one of these in the system, you’ve got to put some oil and some
filters, and all sorts of other things in it to make it a happy set of gears. Wouldn’t it be
fun, one says, if you could just take the little turbine that’s doing its 50,000 or 60,000,
whatever it is, put a bearing either side of it so that it doesn’t fall out, and just run it
with pumps on the end of those shafts running at those speeds, that’s the first target.
And that’s what we did in the end, we eliminated a gearbox, every time you put these
sort of pumps in, you could throw the gearbox away. And sadly the one that was
going to go in as the final replacement for a new Black Arrow, if you like, the pump
that was going to do that we had designed a thing that had no gearbox, it had – and
instead of running it at 20,000 rpm – I’m sorry for having to throw these numbers in,
but it’ll show you what the scale is. It was designed to run at 100,000 rpm, five times
as fast. Now it just so happens that the weight is almost, almost, inversely proportion
to the square of the speed, so if you double the speed you get a quarter of the weight
for this unit. Well if you can multiply the speed by five, now you’re going to get a
twenty-fifth of the weight, and the thing – the last thing I designed, with the help of
the drawing office, was a – was a 100,000 rpm turbo pump that was so light that it
could be clipped onto the side of the big thrust chamber, you see the big rocket thrust
chambers, but it would be mounted on the side of it as opposed to mounted in the
rocket and then coupled up by great high pressure piping. So the savings in weight
were enormous, so the Ministry cancelled that one. And that was where it all
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finished. It really was a little bit of a hard sort of thing to swallow that, because we’d
worked for years to try and achieve this. And I finally demonstrated a 100,000 on this
number and got the Ministry in, and showed it all on the test rig, and they all go, oh,
jolly good, because they knew I’d been at for years. And we then got a letter saying
very interesting but scrub it.

Was that with the cancellation of Black Arrow?

It was all to do with that, yes, it was all to do with that. Now having said that we had
got either in written form, or in our brains, or in patent form, we had got a record if
you like of how to do it and what we had achieved, not just straight reports, but what
we could then apply this technology towards. And other things cropped up promptly
that had been put in the – ‘cause once Black Arrow was cancelled, so was almost all
the rest of official rocket work. Now we managed to carry on for some years
developing even better aircraft fuel pumps, and that – that was well within what the
Ministry wanted, because they could put them in fighter planes and it gets smaller and
lighter, things like that. That all went down very well, but it meant you were free to
try and apply this technology to anything else that made good sense. And I think I
mentioned once before that one of the good sense thing was – was hydrofoil boats
propelled by water jets, also hovercraft propelled by water jets. They’re a much better
way of doing it than using great big propellers up in the air like they did on the big
cross channel one that I’m sure you’ll recall. That was very limited every time the
wind blew at it, the thrust drops off. And it’s a bit of shame really because it’s a nice
design on a fine day, but on a bad day it really does labour to sort of maintain speed.
But if you had a device that dumped into the water, and therefore didn’t detect air
speed at all, now it can only just detect water speed, even on a bad day it’s just water
full stop. On things like that you can show considerable improvements and just keep
going, whereas the ones with the propellers on slow right down and the thrust just
falls off.

And the water jet work happens in the 1970s then?

Yes.
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When abouts is the Concorde work that you’re involved in?

The Concorde work is about I would think … it’ll be the late ‘60s, it’s all in the same
sort of package. We’d been working for years to try and achieve this performance
that I was mentioning, and were just about there so we could apply it to the Concorde,
yes, and it allowed us also therefore to sort of, if you like, angle off a bit and apply it
to all these other things provided there was time to do it. And eventually when the
Black Arrow was cancelled then we had got time to do it because [laughs] – because a
department full of blokes, and that was one of the problems. So we turned towards
hydrofoil and hovercraft propulsion, we maintained work on improve fuel pumps that
we’ve just been mentioning, and I think those were the main things.

[20:16]

There was a time when we decided we could also completely revolutionise the
chemical pump industry, and the people up north, I’m trying to remember who it was
now, BP or someone like that I suppose, they wanted to pour in money to get this
done as well. Because what we were doing was coming up with pump designs, which
were small compact things, you could just about pick them up in fact. Whereas the
standard one, if you go and get a pump brochure out of some technical library, you’ll
find it has to – it’s so heavy it has to mounted on the floor, and the pipes have to sort
of be brought down to it if they’re overhead pipes. And what we used to do, we
showed that we could sort of come up with just a bulge in the pipeline that would do
the same job. In other words, it really did, it was running so fast that it was so small,
that it could be fitted into just a lump of pipeline up in the air and therefore for
maintenance you merely turn two valves off and undo all the nuts and bolts and just
lift it out. There’s none of this stuff that comes down to the ground. I mean, some of
these pumps weigh tons, but the ones that we came up with didn’t. And their solution
– the solution to the problem was instead of driving the pump with mains, which is
what we’ve got in this house, fifty cycles, I managed to persuade BP, if that’s who it
was, I’ve forgotten now, I think it was BP, that they would reequip their refinery,
instead of fifty cycles they’d use 400 cycles. Now that allows you to run anything
eight times as fast for a start, so now you can come up with a nice compact little pump
that you can put up in the piping, and maintenance is easy, because you can just whip
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it out and put another one in, and take that back to the shop to repair it. Whereas these
big ones no way are you going to move around the site at all. You know, they were
built in there and they stay there, so the whole lot has to shut down whilst the poor
millwrights mend the pump. So that was a considerable step forward. What annoyed
me then is, I think it was still Bristol Siddeley at that particular bit, the company
decided it wasn’t a market for them, and we had BP banging on the door saying,
‘Look, you know, you’ve been working on these things for several months, getting us
an appraisal, why is it you don’t want to make them now?’ And they just said, ‘Our
job is making gas turbines,’ this sort of attitude. And I’m afraid all that work just had
to be parked, they said, ‘We are not going to make it, we’ll tell you what sort of things
you’d have to do.’ But on the other hand whoever we were talking to decided they
couldn’t make it themselves. But they had offered to us, as I say, great chunks of –
the one that’s nearest the Isle of Wight, Fawley is it, the refinery just on the end of …

Esso Fawley?

Yes, it’s on the end of Southampton water there. And they’d offered me a whole
chunk of their area, they said, ‘We can convert all that lot, the 400 cycles, and you can
use it as a test rig,’ sort of thing. I mean, they were really bending over backwards.
And the company just turned round in the end and says, no, no, we don’t really want
to do that.

Why wasn’t the company interested?

I haven’t a clue, I haven’t a clue at all. Because it would have revolutionised oil
refineries. They said they’d – they said they’d pay for all this work, you know, and
the research work that went with it, because they wanted something that was light and
simple, and interchangeable quickly so as they could get the thing back online again
in next to no time, probably an hour or so would do it. Whereas they used to have to
shut down a plant for the best part of a week to get these big pumps in and out.

Within the company itself, we’ve talked about, you know, a few little other
applications for pump technology that you were developing, what were the attitudes

© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 168
C1379/32 Track 10

within the company? Were people in favour of finding new applications for it, or did
they want you to stick to what you were doing?

Well the engineering team was, but the commercial people wouldn’t buy it. They said
our job is to make better jet engines, or gas turbines if you wish, and [interruption] –
hello.

Sorry, you were talking about the commercial department’s hostility towards finding
other ideas for …?

Yes, they couldn’t see it at all, and we said, well technologically, you know, it’s so far
ahead – the thing I think on which it fell down is the, as far as we’re concerned as
engineers, the inability to do, if you like, reliable market research. You’ve got to go
to the commercial people then and say, ‘Look, what have you got at the moment, what
will it cost to replace it, how long will it last, or would you expect it to last?’ And you
put the right size bearings in and it’ll do that. And that’s the way you come unstuck,
because the technology was there, come and demonstrate it, you know, have a look.
But we hadn’t got within our orbit figures for what I’ve just touched on there, the
likely life, and the likely cost, and all this sort of thing. And I think they could have
got them because they have to provide them for other projects, but they just wouldn’t
do it. So that – a whole lot, I mean, you’ve no idea how disappointing that was that to
have to ring up people you’d been working with yesterday afternoon, hell for leather
on this thing, and sometimes I used to go up to some place in – not quite Scotland but
it wasn’t far off, where they’d got another refinery, and we used to have these
meetings up there. And this time I had to ring them up and say, sorry, chaps, game’s
off. And they couldn’t understand this, they said, ‘But we are going to sort of
revolutionise pumping industry, why aren’t you staying with us?’ It leaves you on the
spot saying, ‘Sorry, this is the way the board goes and I can’t influence the board.’

What do you do as someone who’s leading the engineering team on that, is there
anybody you can appeal to, or – within the company?

There were, [sighs] but it came up at various board meetings and the technical lad just
got washed out. There were technical directors and I got on with them. So they just
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didn’t want to do it, there were several things that they didn’t want to do. And they
used to make their mind up to do something, and quite often it would turn out to be a
hopeless idea in the first place, where the commercial people had reacted, dropped the
technical people into some field that if they were given a chance of saying, they’d
probably say don’t come back for a couple of years we’re not ready, the technical
people. But the commercial people would occasionally drop you in it claiming that
you can do this, that, and the other, when you haven’t really proved it, but on the other
hand, on the ones that are proven, they won’t back you up at all. And that happened
several times, I won’t bother to sort of run through the list, but it was a regular thing.
Running a research department there are things that are a bit way out, they’re not very
well founded in terms of base data, you can’t tell that they run for five years without
any attention, this, that, and the other, you just can’t do it. You just say, ‘It’s fond
hope it should work for five years.’ And they say, ‘That’s not good enough, we’re not
going to get involved.’ So you take it home again.

[27:51]

That brings me onto another question actually, which is talking about the sort of
external applications for what was originally rocket pump technology.

That’s right.

Where do the ideas come from for other things, are people coming to you and asking,
or are you actively seeking to push that technology out somewhere?

It’s the second one, you’re doing the actively seeking bit looking around to look for
applications. And thankfully you find that if you are running a research department
you invariable talk to the research departments of other companies. And they sort of
very frequently, like the hovercraft people, they’ll cry on your shoulder sort of thing,
and say, ‘Well we’d love to have such and such a thing, is there any chance you could
sort of do this?’ And on the odd occasion when you could help them, you still didn’t
get the support that we thought we ought to have, and that was annoying. Because it
would have produced products that, how can I put it, would have kept the company
going on a bad day, they’d sort of be that type of project.
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Are products that would keep the company going on a bad day, do you mean like
bread and butter products then, things that would just sort of sell quietly in the
background as it were?

I think there’s a bit of that, there’s a bit of that, but there’s also a tendency for people
to say, that’s a very low tech application for this thing that you’ve been trying to try
out on a rocket type of thing, it’s too low to worry about, surely the industry will sort
itself out. And the industry might still be banging on your door asking for it, but it
makes no difference. For instance, and we’re jumping a little bit, but it’s all the rage
now to see these poor old windmills stuck on tops of hills, well they’re all the wrong
design, you see, this is the trouble. And, er, what we did is work with people down in
the island I think it was, because they were good the people on the hovercraft, British
Hovercraft Corporation, they’d try things like we tried things, and not necessarily tell
the board about it. But it was detected that we wanted to have a decent wind turbine
of some sort. Now the first thing that you get wrong if you look at it is I’ve used the
word wind, so the best thing to do is not have any wind for a start, you don’t want a
wind turbine. What you actually want is a turbine that looks like a wind turbine, but
like the ones that you’ve seen on hills, totally different design, and you bury it in the
water. And there are currents around the British Isles which run at three to five knots
twice a day, they do actually stop and go the other way again but that doesn’t matter.
So what you want is an omni-directional rotor which doesn’t mind whether the fluid’s
coming from there or there [demonstrates], as – nothing you can do if it stops, just
stops. And so you put enough round the country that whilst that lot have stopped, this
lot are still going because the tide does move around as you know, it’s driven by the
moon. And so we did a load of work now finding a design that was omni-directional
and that made sense, and that had been tested as an aero turbine, so you get the
characteristics. And it looked – if you scaled it up and you anchored it to the bottom
of the sea, and did all sorts of interesting things like that, which are now, well even
then, were well within oil rig technology, if they can screw a whole oil rig to this
bottom of the sea, they can screw a simple rotor. And I did quite a project on that,
and produced that for the board, and they said, we’re not here to sort of do that sort of
energy generation, or whatever it is, at all. Well that was I guess fifteen years ago,
and now everybody’s saying it’s what you want to do is to have a wind turbine, and
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even with the wind turbine they’ve picked the wrong one, because it’s not omnidirectional. So they turned round at the time and said, ‘We’re not here to muck about
on the bottom of the ocean, this isn’t our place at all, take it away again.’ So I’ve got
sheets and sheets of calculations and all sorts of things, rotors that had – we hadn’t
made them, they’re actually in the literature, you can go and find these rotors and then
work out what they would do if you chucked them in the bottom of the ocean rather
than stuck them up on a hill. And you can get megawatts out of these things without
any trouble at all, and then they still haven’t done it. So now the government is
pouring money on it making these great big three or four bladed things, or whatever
they are, three I think, and putting dozens of them down and hoping that the wind
keeps blowing. Now that’s a pious hope department because the wind doesn’t keep
blowing, whereas if you go for these tidally driven things, which aren’t showing at all
above the water, they’re right down at the bottom, it reverses twice a day because it’s
driven by the moon.

Was there ever any interest – within the research department back in the 1960s and
1970s, was there any interest thought about the use of the turbines you were
developing, or the pumps you were developing, for this or for an energy generation
application?

Not really, it’s a different world, but we could at least tell them what type of turbine to
use. And they were proven technology is somebody else’s world, and you’d just got
to do sums for the underwater world version of it.

I was wondering, the oil crisis in the early ‘70s was the thing that occurred to me, I
was just wondering if there was any interest shown in it then?

Surprisingly not, even with energy being a thing that they’re worrying about, as you
said, at the time, they’re still worrying about it. And I am pleased to see that there is
at least one little company who’s now twigged on, fifteen years down the line, onto
these vertical access turbines that you can just drop in the bottom of the sea. There is
a company doing it, and they’ve got an interesting name something like… you got a
bit of a problem? Okay. They’ve got an interesting name something like Lunar
Energy they’ve called themselves, and it’s dead right, because that’s exactly what we
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 172
C1379/32 Track 10

ought to be using. But as I say, when we tried it on our board here, fifteen years ago,
muggins as usual in fact more or less got chucked out again. I used to go and address
the board, you see, ‘What have you got today then?’ So I put up some view graphs of
this, that, and the other and, ‘What’s the interest of those to us? I said, ‘Well there’s a
market there, you know, we know how to make rotors, and it’s just bearings and a few
shafts, and fix it to the bottom of the sea.’ ‘Oh, nothing to do with what we’re doing
though, is it? I said, ‘But it’ll generate electricity better than you can generate it with
a gas turbine and an alternator.’ Which is the standard combination. So, you know,
as long as they supplied something that would work, even if it displaced a lot of the
gas turbine market, it would still be a market, and it would last forever, because it runs
on the moon, you don’t have to put fuel in.

[35:21]

Why do you think there is that reluctance? It almost seems strange for a company
which, you know, you would expect to be innovating things to almost turn against
innovation in certain areas, and to say that – that’s not what we do. Is that …?

The silly thing is that at the time I think it was driven by a load of people who just
couldn’t think further than gas turbines. If you look now then there are – if I can
recall rightly, several companies who’ve got in on the act, they’ve seen the way it’s
going, certainly there was this one little one that got in. But one of the things that
Rolls Royce did, and I wish – I’m talking if you like not very sort of authoritatively,
because I haven’t been at Rolls Royce for ten years or more, whatever it was, fifteen.
But if you read about it, and we get a periodical that comes round to retired person,
about what goes on at Rolls Royce, they’ve bought up a Swedish or something
company that actually does tide turbines, it’s the wrong design again, but they’ve still
bought it up, ‘cause they can now add it to their inventory and offer it to a customer. I
think, flipping heck, years ago we offered them everything, they didn’t want to know.
So now they have to buy a whole company to get that same technology. And as I say,
even having got that technology it’s got the wrong rotor on it. So … so having
wandered a little bit from Concorde there, these – what we’ve been touching on are
alternative applications of what was basically rocket technology. And that’s the way
it seemed to be going at the time, but we thought people would grab this because there
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were lots of things that we developed, not just my pumps, but other people had
developed things, on the rocket world and they were done for the Ministry under a
secret or otherwise contract, and so they couldn’t be let out. Now the Ministry I think
would have bent over in the end and would have allowed us to let them out, because
they were the ones that had cancelled the requirement, the rocket requirement,
anyway. So very much dog in the manger if you keep things bound. Those were not
those, if you like, techniques were therefore not available to the general public, and
that’s why it’s taken them fifteen years since then to develop – develop their version
of it.

[laughs] Do you ever find your work frustrating?

Very, very. In fact it almost induces you to weeping when you find that you’ve got
this great pile of sort of proposal, all the numbers and the graphs, and everything in it,
and you present it to the people who’ve got to say sort of yes or not. And they just
sort of say, [moaning sound] sort of thing, no, no, it’s not our line at all, what’s next
on the agenda? You realise you’re on the way out again then, and that’s it.

And in terms of actually coming up with the ideas for other applications, you
mentioned knowing people in other industries at a similar sort of level to you. I was
just wondering how did you know them in the first place?

Quite often you’d end up with a sort of hidden team in a way, because you’d find that
in some other company they’d had to try and solve some problem that was slightly
relevant to yours, and you knew a bit about their problem. And so you could have
informal chats, and that helps a lot in the research world, because somebody might
just have come unstuck in some small way, and they might be on the verge of
shelving something. Whereas if you say, right, make it round instead of square, and
you’ll find it’s different, you know. And we would help each other a bit, there’s a sort
of underlying thing, even though we’re all in different companies.

How do you know each other in the first place?
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Usually through having served on Ministry panels when they sort of want to have a
reappraisal of something or other, again like Roy Dommett and his colleagues, he
served on loads of panels, not that I knew him in those days at all. But he’s an
example of something who serves on a load of panels and if something crops up at all,
they can have a quiet chat about it with – again within the – within the secret act
because you’re probably sort of finding a new application for the thing, whatever it
was.

Do you sit on any of these Ministry panels yourself in the ‘60s and ‘70s?

I did on water jet propulsion, I ran a national one on that.

When abouts was that?

Hmm?

When abouts was that?

When?

Hmm.

Probably from, um, ‘65 to just over ‘70 I suppose, something like that, maybe a little
longer, maybe just over – yes, just over ‘70. But we had a National Research Panel
involving people from the National Engineering Laboratory up at East Kilbride, that’s
a government body. And what we were studying jointly was what was called
cavitation and its control in pumps, because this pump that I came up with, it sounds
big headed, but I’m afraid it’s true, you can find it on the patent if you didn’t believe
it. They – they collaborated with us because we were all on a similar – on different
versions of Ministry contracts, so we could talk, and they were quite good
theoretically, but no good practically. You’d be surprised what idiots they put in the
sort of national programme thing, and most of it would be sorted out by, if you like,
off duty in the evening sitting round when we’d have our meal, we’d sit down with
half a pint or something and think up all these ideas, but that was much better. But
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that way you got to know people from different – different sort of surroundings. And
I say, the people in the Isle of Wight, they were exceptionally good. And then you’d
– you’d gather people because on the hovercraft thing, for instance, a lot of people
were having a go at hovercraft in those days. And in fact I’ve sent a card off to the
chap who was the chief engineer of a small company in Southampton, and we worked
with him for ages, and looking at the fitting of our type of propulsion technology into
his type of hydrofoil, hovercraft, and it looked good. And we got a long way round
that line before the Ministry cancelled it. I mean, everything – there is a book as you
know called Project Cancelled, well we’re not in, but we could virtually double its
size [laughs] if you look at all these things that we’ve tried. [both laugh]

Do you actually have much contact with – let’s take this particular period in the sort
of ‘60s and ‘70s, do you have much contact with the RAE for instance, and the other
research establishments?

[42:25]

Funnily enough, RAE know they were a useless lot, I don’t know why, this is not
knocking what you’ve done, but there’s too many have studied a lot further than we
had, and looked upon us as farmers. You know, come in with these rough and ready
ideas, and they’ve done the theoretical assessment of such and such, and it doesn’t
stack up at all, you see. And you say, well, what else did you do, and usually means
that they’ve made a bad assumption, or they’ve run it at only a fraction of the speed
they should have done. You say, that’s not the way to do it, you know. They say, oh,
no, no, no, this is the way we want to do it. And so a lot of things got scrapped that
way. Erm, the National Engineering Laboratory, that I mentioned up at East Kilbride,
were one lot, again largely academic, but there was hope for them as you might say,
we could work with them and did on – to some extent. There was also, and it all fits
in with this, there was a National Ship Testing Laboratory at a place called
Teddington down near London, they knocked it all down now and turned it into a
housing estate. But it had an enormously long test tank, you know it had these test
tanks for testing boat holds, it was so long that you didn’t see the other end if you
stood there. I mean, it was something like three quarters of a mile long, and it was
bent to the curvature of the earth, has to fit the curvature of the earth. So it was a
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good one. And they also had a propeller research place, because some of this stuff
looks a bit like a propeller or can do, and we did a lot with them, there were some
very good links developed actually on that one. They were better than some of the
ordinary Ministry department’s by a long chalk. Because they just wanted to make
progress, you know, it isn’t difficult, you put enough people in a sack and shake them
up as you might say, they’ll come up with some ideas. And that’s what happened,
used to sort of have these brainstorming sessions.

Yes, I was going to ask, you know, what sort of contact do you get with places like
that, you know?

Well they were largely informal to start with, and you’d leave it that they would then
go and try and brainwash their director into allowing something down, and we’d try
on our end, and sometimes we’d just do it and not tell people anyway, and we’d
compare notes from time to time. And that being the case that’s how we got well into
the hydrofoil area, and things like that. Now it sounds an awful lot for someone to
have done in a – the odd forty years.

[45:02]

But I mean by the same token we spent some considerable time working on torpedoes,
and the propulsion system for them, not the big that goes bang, the propulsion system
for them. And we came up with systems that would go for miles and miles, and
they’d go over a whole range of speed and do all sorts of things that they should do,
[coughs], and we worked in conjunction with a Ministry establishment again at
Weymouth. There’s a place, I can’t remember what it was called exactly, but it was
something to do with torpedo research anyway.

The Admiralty Underwater Weapons Research establishment?

AUWE, that’s right, yes. Correct. Well, the ones we worked with, the lads we
worked with were all right, but their bosses again were typical Ministry types, suits
and all the rest of it, come round and criticise. And they also changed the top man in
their stack every three or four years. Now top men changed every three or four years
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have to make a mark for themselves apparently, and the mark that they make is
usually to change what the previous bloke did, just for the sake of it. And we’d got
these marvellous what are called thermal torpedoes, in other words they had an engine
cycle inside them, which was actually a combustor of some sort, and a turbine of
some sort, and a gearbox of some sort, and then the propellers or whatever they were,
and those are called thermal torpedoes. Erm, their prize rival over the years had
always been an electric torpedo, batteries all the way down it, except for the bit that
goes bang, and they’re hopeless actually. They don’t go very far, can’t go very fast,
and the commiutators burn out and all sorts of interesting things happen. But because
they got a new man in, he promptly put a line through thermal and wrote electric
torpedoes on it, and all our good work was just scrapped, literally scrapped. Because
I can’t find any at the moment, I wanted some to put in our display up north, and I can
find no trace whatsoever of our thermal torpedo work. And that’s true. Once they
decide they’re going round a different avenue, there’s a very active scrap it and don’t
talk abut it programme comes up. This happens so regularly you wouldn’t believe it.

I was wondering, you mentioned – you mentioned that the sort of people that you were
dealing with were engineers as it were in research establishments were alright, but
the people above them were typical Ministry types.

That was the trouble.

I was just wondering, could you characterise what a typical Ministry type was?

[47:47]

Well he’s usually a chap that’s come through one of the Oxbridge kind of things, he
may not have studied engineering in depth, but he’s probably sort of one of these
engineering science types where they get the flavour and taste of what it’s all about
but never have to apply it. And then it’s a question of how – of what club they belong
to in London. I mean there was someone I met only two or three days ago and he
said, ‘Oh, no I wasn’t there,’ he said. ‘I was at my club that night.’ You see, and I
thought, and it turned out he was another Ministry bloke, but we didn’t play that
game, you know. And so – how can I put it? It brought up a type who’s very much
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what we might term the old school, and old school ties, and ex-Army ties, and things
like that, all good popular things to have clipped all over you, and they might then
accept you as one of them. But that’s the way it works. And they – they will go to a
lot of trouble, I mean, I went – spent some time at Whitehall at one stage, corridors of
power so to put it, and almost everybody looks the same there, pinstriped suit, some
sort of a tie, which tells you where they came from, which might be some – might be
a military association, but more than likely was some – even a school never mind
university. And they walk up and down there and they look at their watch and decide
it’s teatime, or it’s lunchtime, or it’s something time, and they do what they did for the
last 300 days, and this is it. And you find them very difficult to talk to for a start, but
they’re a different class of person [coughs], totally different. And yet the government
used that class of person, when they want an opinion, those are the people they ask,
they don’t ask the people who are doing it every day, and have really gone sort of
pushing technology pretty hard [coughs], excuse me. They – they just float along and
the safest thing they can say is no, because then they haven’t spent any money, and at
that stage you usually part with them for ages and just leave them to it.

Just as a quick aside, I was just wondering when were you in Whitehall yourself?

Me?

Yes, you mentioned it a moment ago.

Yes, well, probably about … 1970 I should thing, something like that. Used to have
to go down fairly regularly, and there’s all sorts of checks they’d do on you, and
they’d pin the things all over you, and finally you go and see this man who sits like a
king with his palace, and his got his desk up at the end, it’s all end stuff. He sits
behind his desk and the desk’s down there, so you appear as a minion from this end.
It’s all psychological stuff, you must thing I’m doing a silly here, but it’s not. You go
down to Whitehall and find out about it, and that’s exactly how they do it. And then
people come in and say – there’ll be a knock at the door and nobody comes in till they
say come in. And eventually a chap appears with a cup and saucer with tea in it, and a
biscuit by, by choice, you know, or whatever the bloke’s chose, and puts it on this
Ministry man’s desk, and it’s a sort of thank you, Jeeves thing. And Jeeves is then
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shunted out and he’s left this, and you think where’s ours? And quite often the chap
says [adopts well spoken voice], ‘Oh dear, oh dear, you haven’t got a drink.’ Say well
it’s you that hasn’t bloody ordered one [both laugh] that’s why. It really does – it’s
highly frustrating having Ministry meetings. And the other thing they do is they paint
the different floor levels different colours, so you’re supposed to remember where you
came in and what colour you’re going to, but of course you don’t. As a human being
you just think, oh – and they’re all the same, they’ve taken a rectangular top of a
building and sliced it. And each slice is a different colour, but they’re identical in
every other way, the same things, functions, there’s a tearoom, and there’s a
conference room, you know, a toilet and a few other things, and they’re all in the
same exact order stacked up vertically. And so you can always find your way say for
instance to the toilet if that’s the thing, because it’s going to be a yellow one or
something, they put those in as different. But in terms of other things, it’s very much
– what am I going to say? How can I put it? It’s the sort of thing where if you don’t
fit, people soon find out about it. And if you actually slow down and look up and
down this place, which you’re bound to do because you’re lost, someone will
materialise very quickly, and ascertain that you’re lost, which would be helpful, but
they can get quite upset about the fact that you shouldn’t be in here. It’s not my fault
I got here, it’s where the silly lift stopped, you know. So you say, ‘Put me in the lift
for the right one,’ and they say, ‘Oh, they’ll be sort of light green.’ You sort of go and
find a lift that will take you to the light green floor, and start again. But that’s
Whitehall.

Why were you actually there?

To try and get some money out of them I suppose. The usual thing was to give them a
presentation on something, and see they could bend some of their budget towards it,
probably on pumps this time.

What sort of people would you be presented to?

Well they were supposed to be Ministry engineers capable of receiving the proposals,
but in fact half the time they didn’t know, they didn’t know what you were on about,
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so you sort of ask them who else you should see, you know. Because obviously
you’ve just got the sort of boots boy at the moment, that’s it.

As an engineer going into that sort of environment, how are you treated?

Badly, badly straight away, because you didn’t have the old school tie on, and you
didn’t do this, and hadn’t got a pinstriped suit, you know, you just turn up – well you
don’t turn in jeans, I used to put a suit on if I’m going down there, but they just sort of
snubbed you.

What about, you know, with … let’s say you had a particularly attractive technical
proposal, would it still be the case then, were there any times when you know you
managed to cut through that somehow?

Not very often, the only thing I will say, and I have to give him credit, there was a
chap called Len something of other, and I’m afraid he’s dead now so we’ll leave him
out of it. He was a straight engineer who happened to have got swept up into the
Ministry somewhere, and he supervised a lot of our programmes. And what’d do is
go through things formally for the minutes, and all this lot, progress, you know what I
mean. And then we’d have a talk possibly over lunch or something like that, and he
would be most helpful, he was a total misfit as regards the Ministry. And he’d come
up and say, ‘Come on, John, tell me how we’re getting on with so and so, you know.’
This is something that if it’s good he would try and add another £10,000 to the
contract or something, so that I could get into it. He’s the one that dropped me in the
Concorde slot, you know, when everything went wrong, he said but I know a man that
can, type of thing. And he came along to me and he said, ‘I know I’ve dropped you in
it a bit, but I want you to go and see so and so.’ And this did us a load of good, but
you’ve got to be right, no point in going in with fairy tale. But he was the one
Ministry bod that stood out as a total misfit. And we used to get the same attitude put
to us at Farnborough if we went down there to see them about something. I think Roy
was an exception that I never met, but a lot of the people who thought they were on
about propulsion systems and one sort of another were unsound, which was bad.

[55:57]
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And at Westcott, where we used to go and as well on rocket meetings, they would
normally claim that either we didn’t need to know, which was a popular thing, or that
we were, if you like, the wrong sort of people and they’d sort this one out themselves
and didn’t really want this sort of help at all. You know, and the people there
assumed they were technically superior to us. You would often come from industry
with the darn thing in your hand that worked, and you’d go and show them and they
just don’t want to know. In fact, funnily enough this thing where you scratched out,
or I’d indicated that Basker [ph] was spelt incorrectly.

On the interview summary you mean?

Yes, somewhere, he was absolutely wild at even anybody questioning anything he’d
done even in a proper technical question session, he’d go off and throw his toys out
the cupboard altogether and go home sort of thing. Because he said, ‘I’m not here to
be questioned.’ He was a German too, and he got all upset about it. And I’d beaten
him hollow on a competition, one of my diffusers which is the other half of a pump,
was twenty-five per cent more efficient than his, and that’s a lot, and then he wouldn’t
have it.

You used an interesting phrase I meant to pick up on a while ago when you were
discussing working with people from the RAE as being too academic. I was just
wondering if you could tell me what you meant by too academic, compared to what
you were doing?

Well normally we wouldn’t get very – we’d have an idea and we would decide what
was the best way of making the example of this idea if we could, and then you’d run it
and you’d some results and you’d take the results and the gadget to somewhere to
show it off, ‘Please will you support this for some further work.’ That would work
with the sensible people if you like, but the way in particular, say, the people in East
Kilbride, they set up a load of differential equations and decided they’d sorted the
thing out. So we said, ‘Well, why don’t you sort of make one and try it.’ So they
said, ‘Well, it’s bound to fit, these are the laws we’re using, you know.’ So I said,
‘Well I’m not happy, you must make one, and so on.’ And in those days people used
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to listen a bit to me, and so they made one and it didn’t work. They said, ‘Well it
should have done, you know, we’ve done the calculations. We’d better sort of do
further things.’ But it just didn’t work at all, it was a hopeless thing. And they
whizzed it round and it rumbled, and grumbled, and did all sorts of things, but it did
not work.

Is this another pump?

Yes. Another pump. And thankfully there was one bloke there that was sensible,
who I’m sad to say he’s also dead, but he was a good bloke, he and I got on fine.

Who was that?

A bloke called Ian Pearson, you probably wouldn’t have known him, but he was good,
and we got on fine. But all his friends, and I’m not knocking you for one minute
about these PhD friends, but these are the places where they all settle when they’ve
nothing else to do, and his friends would sort of come along and try and destroy all
that we’d set up because it didn’t fit somebody’s theory. We said, ‘Well tough luck,
maybe the equation that governs the operation of this thing here hasn’t yet been fully
written.’ And we used to accept that in many cases we would actually produce
empirical data which would give – you could have in input and it would give you an
output, there maybe some just function factors in the middle, as long as you multiply
the whole thing by one of these numbers it’ll probably work. But it means you can
produce something that’s a working example. And we did, we used to take these
impellers along and put them on the table, and put the graphs on the table, and then
give them a display up on the wall, and they’d look at these things and say, ‘Oh, that
shouldn’t work at all.’ The results are on the wall, you know. And so you then
challenge them to make one, and theirs doesn’t do anything except just churn water up
and produce tons of bubbles, did exactly the opposite of what it’s supposed to do.
And they did that several times, it was – and this chap Ian used to come along and
say, ‘Don’t be too critical,’ he said, ‘We’ll run such and such’s design, Dr somebody
or other.’ I’m not knocking you don’t get me wrong, ‘We’ve run his design,’ he says.
And nothing comes out of, just it. But there were certain designs where nothing
would come out of it, and you just learn what it was that caused nothing to come out
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of it. We had a pump at Ansty there where it didn’t seem to be pumping very well at
all, we couldn’t understand it at all. So we took the inlet pipe off, and this was a thing
that was horizontal sort of driven, we took the inlet pipe off and I said to the lads,
‘Run it up to the at least half speed anyway.’ So they did, and I got a bucket of water
and shoved it into the pump, because it wouldn’t go in, we couldn’t get this water to
go in at all. And all it did, it was just like a person that had overtaken, ends up by
being sick, it went blurp [makes vomiting noise], and blew it all straight back on the
floor again, and that’s the only one we’d ever made that instantly went into reverse
flow. But it just did it.

[1:01:10]

Can we talk a bit about pump design itself. ‘Cause although we’ve talked quite a lot
about the applications of it and one of two of the problems, but I’m still not quite sure
how does one actually start to design a better pump?

Well you design the inlet first, and decide what – how you’re going to fit this inlet up.
And I’ve got one of my few demonstrations thank goodness of differential equations
that led to me to produce one particular equation, which I’ve used dozen of times over
the years, and it works every time. But it didn’t in the early days when we were
trying to formulate this equation of how to design an inlet. And what we were trying
to do with an inlet is to make one where instead of a pump – if you look at the average
textbook it will tell you that pumps fail when they cavitate, that’s a statement that’s
international and backed up by the highest all over round the world.

By cavitate?

Yes, means carve a whole in the water and sit there just with a vapour cavity attaches,
it forms up, and attaches itself to the rotor, but I know I didn’t know your interest, I
could show you some pictures. But it revs round, and the faster you rev it, the less it
even thinks about pumping, it just churns, and becomes a churn. And it’s all to do
with the area ratio and the shape of the blades. And we empirically came up with
something that actually did it properly, and that’s what formed the basis of the first
patent, the one that worked. But we’d made several that didn’t work, I don’t mind
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doing that, as long as we learn from them. As I say, this one where I chucked in a
bucket of water and it threw it straight back at me, there’s a good reason for that,
which I didn’t appreciate to start with, but once it’s done it, it sort of says, you thicko,
you shouldn’t have tried this trick, and it puts all the water on the floor [laughs]
promptly. And it tells you what you’ve done wrong. And needless to say, in finding
out what you’ve done wrong, we used to make loads of special instrumentation and
optical stuff, and we took loads of high speed film at 8,000 frames a second, which is
shifting a bit, it was in fact the limit of technology at the time. And you could then
play it back on an ordinary ten or fifteen cycles frame per second projector, and so
you get a nice slow motion effect, and that’s how to stuff this thing. Anyway, you’ve
got to design the inlet first, because if it isn’t getting into the workings of the pump,
you don’t get anywhere. And it turns out that the weak point on almost all these socalled high speed pumps is the inlet, and we spent years studying pump inlets to see if
there was a better way of doing it. And in the end what you’ve got to do is to make
one according to this – it sounds very big headed, but according to this formula you
just do it. And when you’ve done it, you put a rotor in it that’s got a very, very sharp
leading edge, the edge that’s going through the water to start with, or whatever it is.
Whereas in lots of commercial pumps there’s a big fat radius rotor sort of thing, the
blades chase each other, but they’re big thick things trying to roar round. These have
to be taken down till they were only a little bit thicker than a razor blade, and we
made a special machine to do it. Pinched it from somewhere, this machine, and
modified it, and the first anybody found out about it was when it wouldn’t got though
a doorway [laughs]. We’d had to knock half the brickwork away in the doorway to
get this thing through and they saw it going through the doorway [laughs], sadly it
was too late by then, I’d got it. And we used it for years actually, and made all sorts
of things. In fact the one that gave success to Black Arrow, the rotor, was made on
that machine, and it was totally different. So you’ve to be prepared to go where the
books well you not to, one of the books for instance always used to say cavitation
should be avoided. Well, you can’t avoid it, so if you can’t avoid the thing you might
as well really live with it. And what I decided to do was to encourage it wherever
possible on these blade leading engines, and they had to be a very exact shape, but
they cut water off, and you wouldn’t believe you can do this. You can take water
flowing through a body of something if you like, or a pipe, let’s concentrate on a pipe,
and you put one of these rotors downstream of it so that it draws it through the pipe,
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and what the rotor actually does is slice the water off that’s coming into this. And you
might not think you can slice water, but if you run pumps faster enough you can. You
slice the water off, it becomes a ribbon, it goes through part of the pump and then you
arrange an area change and it puts all the water back together again, and it comes out
like ordinary water at the other end. But you’ve actually chopped it into a ribbon
shape, the middle. Well all the books say don’t do anything like this, you mustn’t,
and all the rest of it. But if you do it, and you run it fast enough so as that can keep
going, this literally machining water, and then putting it back together again, this is
the real trick. And that formed the basis, as I say, of our first patent, and we applied it
in different forms to all these other problems then, once you found the key to the
problem. And that’s why we made this special milling machine that could actually
slice water, well it couldn’t slice it up, but it could make blades that were more like
cutters than pump blades, and they sliced water up and put it back together again.
Now most people think you’re talking trash if you talk about slicing water up, but
that’s what we did, and you put all the slices back together again and you get clear
water coming out the end.

[1:07:12]

And, is that the basic secret of building a better pump, or is there any more?

A lot of it, yes. Yes.

I was interested in discussing this, the way you described the fact that, you know, the
textbooks didn’t tell you to do this.

No, they tell you not to, tell you not to. And I used to go to lots of conferences in the
States with people who were being funded as part of American rocket programmes for
instance, and they were going down the wrong line altogether, they were trying to sort
of avoid it in every possible way. But we did have an arrangement with one company
out there, in California which I used to go and see, and they twigged on as well and
we had a lot of useful discussions with them. ‘Cause they too found out that chopping
the water up was a good idea.
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What’s the alternative?

Well run your pump so slow that it doesn’t have the energy in the water – in the blade
rather to chop the water up, which means it won’t suck hard, and it won’t – very
heavy, because of running slowly. And probably not – well, it might be as efficient,
but you don’t go for efficiency, you go to carve these things up, and put it back
together again. Now all that came about – well the sort of – well the better bit of it,
someone – I took over this high speed pump work, and got a lot of equipment as well,
and what someone had done is they’d made a rotor that had got a sharpened leading
edge, and it had got one or two other useful features in it. And they’d run it and tried
to force it into a flow regime that it didn’t want to go in, so of course then it didn’t
work, and they threw it away. And I found this thing on the window ledge or
something, thought, that’s worth giving it a run. So we built up a new thing and we
gave it a run, and sure enough it didn’t work, which was fine. But that was because it
wasn’t going fast enough, and it started to shake the whole bloody building apart
when we put the speed up. We had a 20,000 rpm drive and if you took it up to about
10,000 revs it would shake and shuddering, because the slices were not going back
together again properly. It did make slices, but they weren’t going back together
properly, they were all jumbled up and so sometimes it would generate a higher
pressure and sometimes it wouldn’t, so the whole thing was shaking. And these great
big pipes were all round the room, they were going like this all the time, and
shuddering. And slowly I found myself rather lonely, [laughs] all my colleagues had
done a bunk, and I was still there sort of peering at this thing and bringing up the
speed. And it go so bad that every part of this room really was shaking, well, you
know, it tends to frighten people a bit. I thought, well, this is either we’re getting
there, or it is so dreadful we shall never get there. So I stuck my finger on the speed
increase button and took it up to 20,000 rpm, and when it was at about 18,000
suddenly the whole thing went quiet. Now, it either means that the shaft’s broken, or
that it’s found something. And the shaft wasn’t broken, and it was just humming
around beautifully smoothly at 20,000 rpm. And that was the other thing that told me
how to do it. So that plus my sharp leading edge plus my equation, which was used
for all these things, sounds silly just one equation, but it did quite revolutionise pump
design. That was how to do it. So, as I say, the people started creeping back in again
then, ‘cause it was running smoothly and the pipes were running, were sort of not
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jiggling about, and the pressure gauges were all steady, but that’s what it was. It was
getting into that flow regime, and you’ve got to sort of grin a bit and do it.

How much theoretical work is there behind that sort of thing, is it …?

None at all on that bit. There was later, but that’s by the time you’ve got yourself into
the avenue, and you can explore the avenue a little bit. But to get into that avenue, I
distinctly remember the day, sticking my finger hard on the speed increase button, and
being prepared to duck, and I thought it might just blow up anyway. It really did
shake like fury before it suddenly went, hssss, hissing, and that was it, slowly some of
my colleagues come back in and have a look, you know, and they didn’t believe this,
they thought the thing had broken. When we shut it down, it was a Perspex pump so
we could see what was in it, all the bits were there and that became the way to run
pumps from then on. All the history went in the waste bin promptly. Well, here was
no point, once you’ve – it’s like – it is very much like the stories you read about
supersonic flight, you know, people sort of keep trying it and they’ll clobber
themselves round about Mach one. But if you can get a machine that would – a
rocket propelled machine usually that would put you promptly up to Mach one and a
half, something like that, somewhere like one and a half, you’re in a regime where the
shocks are stable and everything’s stable, and there’s a very fair chance it will stay
that way. But you’ll still go through a bumpy bit on the way down again. But I’ve
often thought it is very close to the things that produce sonic conditions.

So essential, just so I’ve got this right in my mind, you have to be running that fast
that you can slice the water up cleanly?

Yes.

And if you’re not you get the vibration problem then?

Exactly.

Right, okay.
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[1:12:52]

You mentioned that you did theoretical work after doing all this empirical work, I was
just wondering what sort of theoretical work?

Oh then, that’s when you start sort of think, you try to optimise things. And that’s
where I sort of started to introduce the equation that I wanted to, but there were other
equations which people have used for years, and all they were were a set of empirical
numbers which only fitted the thing they’d been playing with anyway, whereas we
came up with a thing which seem to apply over a very wide range. We made quite a
number of things that had that type of impeller in it.

In simple terms what was the equation for?

The equation takes in all the parameters you want to, and it’ll tell you either what
suction pressure you can use at a certain speed, or at a certain speed – how can I put
it? It will tell you whether you’ve made the, if you like, an optimised inlet, it is an
equation that had a differential in the middle of it, where it starts to go over, and that’s
the sort of point to operate at then. It has an optimisation effect, and they just work.
And you carry out subsidiary experiments then, running everything at fixed
conditions, and only varying one thing, so you’re relaxing something and hoping that
it reflects in your universal equation if you like, you can find out what it was that was
causing the thing. And it worked.

By parameters, do you mean just the design features of whatever turbine you’re using,
for instance?

Well, not really, as regards the pump itself. It was regarded as a sort of mixture of
blade shape, and hydrodynamics condition. So in other words we have a thing which
we call cavitation number which was a – not a universal, but it was a non-dimensional
number, but that describes the flow conditions – actually the fluid conditions, not the
flow conditions. The fluid conditions in there in such a way that if they are
reproducible, if you throw all those numbers back in and they come to the right thing,
you’ll get the right flow field. Now to make it really work as I say, these slices of
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water have got to be sliced off and then put somewhere else. So to slice them off
you’ve got to associate this with the sharpest leading edge that you can make. And
we went to a lot of trouble doing just the sheer mechanical engineering bit of how can
we make very sharp impellers. And if you like a bit later on I’ll show you one, I think
there’s one upstairs. I’m not sure. I’m trying to think where I’ve put it. Yes, I know
where it is, okay. So I can show you one. Erm, now because you’ve made a hole in
the water where you’ve drilled this away, you want a lot of area there, and the water’s
got to go through it somehow, and so it tends to stay fat for a bit. And then as you
start to collapse these ribbons, it gets – obviously the water starts to find its water
from the other blade, and the other blade, and so on, and slowly you can contract this
thing. There’s a special way to contract it, or shrink it down, and eventually you’ll get
the water to lay back onto itself again, like I sort of say, a ribbon. And when it’s
doing that you’ve solved half your problem because you can now add a lot more
energy to it than you could when it was in bits. And that’s how you do that bit.

Hmm. How do you go about forming an equation from that sort of work?

You have to try and – try and, if you like, form the equation for the major flow field
inside this rotor, which was a curved rotor and a flow field at a certain angle towards
it, and tells you how big the cavity is, and also gives you an idea how much spin
you’re putting on, and therefore how much the next stage will benefit from this. It’s
like turning it into a booster if you like. And there are equations for this sort of thing,
but we modified that one so heavily. Erm, it wasn’t entirely empirical either, there
was one bit in the middle that is, and I don’t know quite what you do about that. But
ours worked and all the university ones didn’t, so [both laugh] – so that was all that
mattered at the time. Cardiff University tried as well, and they didn’t do any good.

[01:17:36]

You mentioned that this work lead to something being patented as well.

Yes. Which was – the patent was in fact taken out to cover the shape, you have to
demonstrate certain things in patent, and it covered the shape, which if you just
followed the teachings would make a pump that worked in conditions which previous
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pumps had not. And that was it. You know, and that equation allows you to do it,
and then you – we worked up a patent that had this in it, embodied these features. But
to do it we had to – it was in the days of, well, almost before computer controlled
machines, so we had to make a mechanically controlled machine, which is this thing I
pinched and had to go through the wall quickly one lunchtime. It was a whole milling
machine, about six feet tall, that’s why we had to knock a few bricks out to get into
the building.

Where did you get it from?

There was a hangar up on the airfield and they were having a, what do you call it, a
machinery disposal session, cleared out some production facility. And I sort of
spotted it one day, I thought, oh, that looks interesting I could use that. And asked
somebody what was going to happen to it, and they said, ‘Oh, it’s going to be up for
sale next week.’ I says, ‘Thank you very much, who’s in charge.’ They told me who
was in charge, I had a word with them, I says, ‘A forklift truck will appear
miraculously mid afternoon today and you’ll get a hole going over there.’ ‘What’s
that then?’ ‘Just a hole growing, we just need to move something.’ And we moved it,
and we moved it fast down to my laboratory, but we had to make a hole in the wall to
get it through. And then we started modifying it, and I have got a picture of it
somewhere, but it’s a thing that could sort of control it’s head hydraulically and you
could put in any shape you like. So there’s a little bit of practical there, but the
practical bit was actually done to support the theory that you’ve already worked out.
Then after that all you had to do was wind the handle, believe it or not, and it made
impellers, really did.

I was thinking about the patenting aspect of the work you’ve just described …

Well we described a shape and all the key features, as it should have.

Who decides what gets patented?

Well a little chap called a patent agent who we had at work, but I’m afraid he had to
take my word for it that time.
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What do you mean, take your word for it that time?

Well later on we got a better one that had got a little bit of engineering training, the
first one we had was absolutely hopeless, and he was a proper licensed patent agent
from Coventry somewhere that the company used. And we ended up teaching him all
– well, a load of things about the flow of liquids before he could sort of turn it into
their language if you like, which is a bit funny. And showed him how to get it into his
language, and showed him out it worked, I think we showed him photographs. And
he went and just wrote out again in patent language exactly what we’d told him, and
the company paid him several hundred pounds for doing it, you know, and we got a
bit of paper out of him at the end of it, they didn’t pay us anything. I tell a fib, they
did, they used to have an inventor’s award, about £20 or something like that. I lost
track of those, that sounds big headed but apparently for a period of about four or five
years was the company’s top of the list for taking out patents sort of thing.

Do you get anything out of that personally, or just …?

Just £50 or something, I think it went up to in the end, and even after I’d retired
something came through, they said here’s a cheque for about £60 then, because it was
going up all the time, it was very good. And it said this is to cover your application of
such and such, dah de dah de dah. And they’d taken a long time processing it, but
when it was finally processed they sent me a copy of it and a cheque as well. So there
was an incentive to invent, the chap sort of says, what have you got now, you know.

Again thinking about patent agent, I was wondering, you know, are you actively
taking them ideas for things that can be patented, or are they coming to see you and
suggesting you could patent that, or how does the relationship work between the two
of you?

It seemed to work best in the situation where you would summon them, tell them that
you’d got something that worked exceptionally well, I’m not quite sure necessarily
how, but fair idea how it would work, and suggest that it was a thing that would be
worth patenting for a start. And they would usually take your word for this, and then
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you say, ‘Right, well, we’ll talk it through and if you come back sometime next week
we’ll tell you what we know, and then between us we’ll construct some sort of text.’
And that’s how it worked. We didn’t know – I mean there were things we didn’t even
know that we were trying to sort of cover, but as long as what they call in the
teachings of this patent business, as long as you tell them how somebody else could
take that, read it, and go home and make one, that’s what we made sure it said. So if
there’s any funny ratios have got to go in, you throw the ratios in and so on, and this,
that, and the other. And that’s how it worked. That’s when we got the good patent
agent later one. The first one was quite hopeless, but he just kept sending his bill in
and things like that, and I used to say don’t pay him for a bit, you know, why should
we have to educate him? And that was wrong, but the next one that came along was
much better than that.

What made him a better patent agent?

Hmm?

What made him better?

Well he was an engineer to start with, and he’d changed, so he could understand all
these ins and outs. I think be became quite expert on it, he could give a talk on his
own [both laugh], he was good.

[1:24:09]

I was wondering, the work that you were doing on improving fuel pumps over the
‘60s, was that directly connected to any particular technical application, or was it
just work that could be used in lots of technical applications?

They tended to fall for the later really, and then people would come along and if you
could catch them, you’d get them to sort of embody all of these features before they
actually sort of make anything else. And then we used to say, ‘Bring it along and let’s
have a look at what you’ve done.’ And have a look at a sketch of some sort, and
perhaps modify a couple of things, and it used to work a lot better that way.
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Obviously no one’s completely foolproof, you can’t just put a thing on the table and
say, there you are because I have designed it it will work. But you do your best. And
you take the attitude that if it doesn’t work so well as you thought it might, we’ll
develop it together somehow. And that’s what we did for various oddments that came
our way.

I’m aware that over the period we’ve been discussing, the company itself goes from
being – I’ll just get the order right in my head, Armstrong Siddeley to Bristol
Siddeley, to Rolls Royce, is that right?

Correct, yes.

I’m just wondering, you know, from your point of view is there any change in it?

No, none at all. We used not to take any notice of that, except they used to sort of say
you’ve got to throw all the notepaper away next Wednesday and get ones with new
headings on it. And so there’ll be vast bonfires all over the show, you know. I mean,
stationery is quite an expensive item, it’s printed material, at least the heading is. And
instead of being able to just put a cross over it and putting Rolls Royce on it, or
something, you used to have to sent it off to be burnt, and all this sort of nonsense, so
it’s very expensive business doing that sort of thing. Otherwise – I mean, we used to
have a joke that we would look at the flag as we came in in the morning and see
whose flag it was, you know. Because over that period it changed very rapidly from a
greenish Armstrong Siddeley one to a blue and white Bristol Siddeley one, and they
just used to winch the flag up and someone would say, have you seen the flag this
morning, you know. And we’d all get outside and we’d all have a look at the flag.
And then eventually it turned into a blue one for Rolls Royce, but that didn’t last very
long ‘cause they went broke. So it had to go up as a peculiar intermediate thing done
by the, what do you call it, you appoint these people, don’t you, to look after
bankruptcies.

Receivers?
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Yes, that’s right. Well the receiver had a flag of some sort, it had got R and R on it,
for what was left of Rolls Royce, but I think it was khaki or something. And then it
was a long time before they came with up another thing called Rolls Royce 1971
Limited, and they formed that company for a while because 1971 is when they went
bust, but they still have to trade so they needed a flag to trade under, so they made the
1971 flag. And after a time that one went down, and we had Rolls Royce Limited. I
think. I’m not terribly sure. The flag used to be a great source of amusement really,
because [laughs] we set off a bit of a rabbit run in one day that says it’s going to be
Pratt & Whitney’s after tomorrow [laughs]. People were worried stiff, it had changed
so many times, because it could as easily have gone that way. But again it didn’t
change what you did on a day-to-day basis, I used the same laboratory for years, and
same team of people for years, and we used to watch the flag go up and down. But it
was all good fun, no doubt someone was sweating bricks somewhere, but we weren’t.

Did you have any contact with the other sides that became part of the larger
company, Bristol for instance?

We’d already got contacts going with Bristol on ram jets, again they wanted me to – it
sounds big headed but they wanted me to comment on their design of ram jet pump, it
wasn’t a very good one, so we had a little session on that. And then it worked. I think
that was the – I think that was the Thor ram jet, I’m not sure. But it certainly ended
up in a missile.

Is your work on pumps – you talked about the Concorde example being you know an
example of an area where your pump work ended up in a jet engine, does your pump
work end up in Rolls Royce jet engines as well?

No, it doesn’t these days, I think what’s happened is that they must have shown
examples of what – it’s time to go nearly. Examples of what we made, and people
like Joe Lucas and others are now producing pumps that are okay. So there’s
somewhere been a pass on of the technology, thank goodness, because we haven’t
designed it, a pump for years now. Well, I’m not there anyway, but that’s by the way.
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What about the engine projects that were happening when you were still working in
the ‘60s and ‘70s down there?

Well they for some reason hadn’t got the problems that the Concorde had, so Joe
Lucas’ pumps worked for most of them. They were a bit hideous but they worked,
and they were heavy, and they didn’t go fast enough, all this sort of stuff, but never
mind. But they worked.

Just a question I was wondering more widely is, you know, how separate is the work
that you’re doing on the rocketry stuff to the rest of the engine development at Rolls
Royce? Is there much cross over between the two?

Not so much as there could have been. No, we used to sort of make comments, and
they’d say, no, no, we’re not in trouble we’re all right, you needn’t bother. So for
something like five or six years or more, I concentrated on propulsion of anything
else, overall propulsion. As I say, this was hovercraft, hydrofoils, torpedoes, things
like that. And that’s what we did one way or the other, and as I say, there’s lots of
things that we had a go at.

Shall we take a break?

[End of Track 10]
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Track 11

We spent quite a while last time talking about what it was like working at Ansty in the
earlier days when you were there, I think the sort of point in your own career
progression as it goes, we sort of left off at, was when you become a supervisor of the
department. But over the period we’ve been talking about today, you’ve risen up a
little bit in the hierarchy. I was just wondering if you could tell me about your own
sort of promotion within the company, the companies, as they are.

Yes, well I have found something, it says here, and let’s just plonk this down, it may
be an item you just put on one side afterwards. 1955 joined Armstrong Siddeley
Motors Limited, following introductory course joined rocket research department in
1958. Right? In 1962, sorry 1961, my apologies, promoted to section leader
hydrodynamics and turbo machinery. Okay. 1962, only a year or so later, promoted
to chief hydrodynamics engineer in charge of small department. Subjects researched
were high speed turbo machinery, right, low loss flow measurement, water jet
propulsion for high speed marine craft, data analysis machinery, and then that leaves a
clear run until 1970 when we carry on doing all those things but become part of a
satellite launcher team up to its cancellation. So I can look at 1971, part of that last
era, title change, realignment of department, now chief experimental engineer, but
that’s not just rocket department because it’s long since – well it’s just about fading
there. It says here, [coughs] excuse me, pursuing industrial research objectives with
extensive international teams. All right.

Okay, that’s given me a good idea of how you …

Well, you might as well have the rest even if you don’t use it right now. 1990 started
studies on space propulsion. 1994, I’ll come back to 1990 in a minute, took early
retirement from Rolls Royce Limited, emphasis then on space planes as engineering
director, obviously I’ve changed companies as well there. Well, reverted to the one
we’re looking for anyway. 1994 to the present continued as above on Skylon space
plane engine, being responsible for wind tunnel tests and cryogenic systems tests.
Now there’s a bit to add in, if I may, just so as you’ve got it and you can do what you
like with it then. 1982 Alan Bond, who you’ve heard of, or met, or both, had thought
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 197
C1379/32 Track 11

up was known – came to be known as the HOTOL engine, not just the HOTOL
project, but we had a special engine to go with it. Now he’d gone as far as he could
with the studying of that engine, and he needed a lot more computational power,
needed other people on it, and so on. And I thought what a good idea it would be if
the HOTOL engine study became a Rolls Royce project, so I took it in. It was
immediately classified, which didn’t help, and I became chief engineer on propulsion,
working with British Aerosystem – Aerospace. Now in doing that, taking that study
into Rolls Royce, I think they gave me about six months’ funding to try and show
something sensible and it was very difficult indeed to show anything in six months.
But we did it, and that’s really where HOTOL’s engine started and carried on for
quite some time, I’m not sure for how long, it’ll come out in the wash. Probably –
probably through to 1990 anyway, and we had a test bed at Ansty and so on, worked
from there. And then that joined up with British Aerospace and we get onto other
things, which are not directly concerned with Rolls Royce, but they are with Reaction
Engines which we’ll talk about later. All right?

That’s really, really useful, thank you.

Just gave you a quick summary there.

[05:09]

I was interested in how you actually came to become head of a department after not
that many years in the company, is it?

Well, rocket department was like that, being big headed, if you’re any good at a thing
– if you’re any good any something. David Andrews, who sadly isn’t with us
anymore, had recognised this and plonked another stripe on your shoulder, so to put it.

Who was David Andrew?

He was our chief engineer at the time, director level chap. And he was the chief
engineer of the whole of the rocket department, big brolly. And he must have decided
at that time that a change from a sort of section leader up to a small department was
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the thing to go for, and it was fairly small, there was about eight of us I suppose,
something like that. But it was a department.

Who else was in there?

Well there was another engineer who – a chap called Dave Sweetland, David
Sweetland, and he lives not far away, about three miles in that direction, two miles
over there somewhere, and he’s a very sound mechanical engineer. He was must sort
of number two. I then had a couple of designers, and … [sighs], I’m trying to
remember now. Sorry, it’s a bit vague. I know there were the two designers, and
there were two girls who used to read film as well, so that’s two film reading girls,
and jolly good at it too.

Film from where?

From our recording on these – these impellers and things like that. Had some really
first class recording equipment on our test rig. And they could read it off deflections
of things against time, so you can find out at one particular time exactly what all the
bits were doing, and then you can go to another time increment and do the same
again, so now you get things like rates of change and all sorts of things. They were
jolly good. And they were usually quite busy, because it was a bit of a slow job that.
Got a feeling there’s another bod or two, and I can’t remember where they came from.
It’s all gone rather vague, sorry. ‘Cause sometimes the – one of the things I found
was very useful was to get designers to actually come and work on the job, in which
case they eventually find out why they’re designing something that’s got constraints
on it, and they see it, and, ‘This won’t fit, will it?’ ‘No, of course it won’t fit,
because, because,’ you know. This sort of thing [clears throat]. And so they learnt as
they went along, and they became very useful people, much better designers for
having put them in the situation where – but one of the laughs was the, er, one of the
chaps concerned always drew things the wrong way round. I’m not going to bore you
with it, but there’s conventions for if you are doing this thing here, and if this is where
the blades were longest, then it goes into a machine that way round, and the machine
cuts long blades that turn into short blades, and so on.
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Talking about turbine blades now?

Pump blades.

Pump blades sorry. Yes.

If this was the thing, but he always used to draw things that way round
[demonstrates], so if you made it, you wouldn’t have been able to get a cutter in there
at all, and this was just a blank. So you’ve got to teach them to think this way round,
and that was very useful because – well, the way I did it on one of them was very
simple, is to – is let him sketch something, it wasn’t anything like so complicated as
that, just a, I don’t know, a thing with various different diameters and so on. And give
him a piece of light alloy, give him a smock code, and set up a small lathe for him,
said, ‘There are, you carry on now, it’s all there, you can put in and get cracking.’ So
he put it in and he took a cut off it, and then – normally in turning you’re going to take
a cut and then measure it with something or other to decide if it was somewhere near
the right size, and then take something that’s a finishing cut, perhaps. But this really
loused him up, because he’d put the thing into the – into the vice jaws and he could
only sort of turn as far as there before the tool had hit the vice jaws and he can’t do
anything at all with this bit. And, you know, there he is distressed saying, ‘But I
can’t.’ I says, ‘You’ve put it in the wrong way round.’ And on that particular thing
what you’d do is hold it on the bottom, you have some jaws that go up on the inside,
so now we can get a complete shape from it on the outside. But he didn’t think about
that sort of thing when he’d just do his drawings. And he’d issue them to the machine
shop, and they’d ring me up and say, ‘We’ve got some more of these blooming silly
back to front drawings, what can you do about it?’ So I said, ‘I’ll teach him to turn
somehow.’ So I grabbed this little lathe and set it up so he could have a go for a bit.
But it cured him, became a very good designer actually he was.

[10:35]

Things like teamwork environments like that where you’ve got different people doing
slightly different jobs, do you think there is that risk that people don’t quite get how
what they’re doing relates to the whole.
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Yes, that happens. So we used to even bring in the girls and take them right down to
the test rig when it’s running fast and show them that when the pressure gauges are
shuddering away and all sorts of things are going mad, that’s what’s going on inside
it. So when they see something on a bit of film where everything is all jazzed up and
going barmy, they’ll think, ah, that’s that condition where. No, they didn’t mind it,
they enjoyed being taken down to show how it all worked. Which is what they didn’t
do in other departments I was told afterwards, you know. If a bloke’s a designer he
stays at his board, and the bloke – he stays there. And they made phenomenal
mistakes, just things are not compatible with each other when they’re made.

Any examples that spring to mind?

Oh, shafts, and couplings, and all sorts of things like that, get the wrong end of the
shaft, put the spines on the wrong end and it won’t push it into anything else. All
sorts of things like that. So it benefits them a lot, and they don’t do enough of that at
the moment, is to grab somebody and show him down in front of the thing, being the
machine, and say, ‘Study that for five minutes.’ You know, and it makes a difference.

Hmm. Are there any technicians in your department?

We had access to two, didn’t actually have them, we had access to them. And, er,
well in fact we had access to another complete shop, we’ve got a bit of a one of ours,
but there were other machine shops and you could take jobs in there and get them
done.

What sort of things do technicians do, in this particular department, you know, on
jobs particularly for you rather?

Usually things to do with instrumentation, setting it up, and balancing the instruments
and getting the thermocouples set right, and getting the reference for the
thermocouples, or there is an alterative cold, cold reference place, making sure it is a
proper one. The one thing we never gave to the technical – technician types was the
high speed film, it was always myself and this chap Sweetland who did it.
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Why?

Why? Because if you do it wrong you’ll wreck the lot, and we’d only got one set of
equipment, and it’s very expensive. And that I’d borrowed from the chap at Hatfield
anyway so he expected to get it back.

It that de Havilland Hatfield?

Hmm.

One thing that had occurred to me when you were talking about take that impeller, is
that an impeller blade?

Yes. Impeller, just impeller full stop.

Impeller, I was wondering who actually builds them? Who’s actually responsible for
making the thing at the end of the day?

Well we made one or two of those ourselves. But when we were too busy, or we’d
proven the technique we handed it over to the people in the rocket machine shop as
was, it was sort of getting a bit thin by then. But they – they would supply a man to
work our magic machine, you couldn’t take – it was the only machine in captivity that
would make that, so the job’s got to be made on that anyway. But just because it
would take you the best part of two days to machine that, if we were busy we would
say, ‘Can you send a milling machine operator across.’ And he will make it, and we’d
talk him through how to get the three blades in the right place, and the angles you
wanted and all this lot, and that was it. A very happy working relationship, none of
this union nonsense. You know, we made it, a thing that in our laboratory we would
not have union nonsense, and that was it.

In what sense union nonsense?
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Well, people saying you can’t do that because you’re not a trained whatever it is, you
know. I mean it’s very painful when people do that sort of thing, because it puts
animosity into the team. So we used to sort of say no. Or better still, we’d make one
of these things by perhaps working late one night, and take it round to them in the
morning and say, ‘Look, we’ve made that one, can you make us two more?’ Or
something like that, you know, the argument disappears, and that’s what we used to
do, and get them down there and chatted to them a little bit as they’re working, and
they like this, this unusual machine because there wasn’t another one like it in
captivity. And low and behold if you just do it right, that’s what it produced. The
machine does it all, you just wind the handle, and the handle actually is the one that
rotates the impeller, because the cutter goes in there, and obviously rotates it and it
comes out at the back. And that’s all you’ve got to do in the end. So we said, ‘Look
there’s no reason why we shouldn’t set this up and do it ourselves, but if we are
pushed for time we’ll ask for help.’

Is this something you actually did yourself as well?

Yes. That’s right. Particularly one day, let me tell you something which you won’t
believe. Almost the first one of these that we made was a small one, and I haven’t got
one here, but there’s one in the workshop. And it was two thirds of the size of this,
and it was designed, supposed to, go round that way.

Counter clockwise?

In which case it slices as it goes, doesn’t it? That will slice chunks off, yes.

So cutting so it’s …

It’s cutting like that and the ribbons going round here somewhere this side, yes.
Going that way round anyway. All right? Okay. Well, someone had said you can’t
have one of those because there isn’t a drawing for it, someone at board level, and so
we said, ‘You don’t need a drawing for it on this particular type of thing.’ This was
not done from a drawing, this was done from a series of perhaps forty or fifty
coordinates that blend into a shape on a can, and you wind the thing round against the
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can, and this is what you get. They said, ‘Don’t be ridiculous, you can’t have
anything round here made if it hasn’t got a drawing.’ So we said, ‘We haven’t got a
drawing, you don’t need it.’ So we went through this loop again. ‘Well we’re not
doing anything about it, we’re not going to make any if you don’t have a drawing.’
So we said, ‘Oh, very well.’ So we did two things, one is we did what you’ve done,
propped it up at an angle and got someone to photograph it, stuck that on a bit of
paper and said, ‘That’s it.’ We gave it a number at the bottom, and said, ‘That’s the
drawing, that’s one of them.’ But the other thing is we said we’d supply one just so
they could look at it. But it was getting late one afternoon and we clapped this chunk
of light alloy solid all the way, no holes in it or anything, put it in the thing and wound
the handle and the cutter came down and it went round. Round about, what was it, I
suppose nine or ten o’clock at night something like that, we realised that instead of it
being one that went that way round, we’d cut one that went this way round
[demonstrates].

Going anti-clockwise rather than clockwise?

Yes, indeed, you see, and all the blades ran at the wrong angles and everything, well
just a complete reversal, like a mirror. And we had to set to it at about ten o’clock and
work through the night to produce one of these, which was then put on the table at the
next boardroom meeting that morning. And said, ‘Look, you know, firstly we don’t
need a drawing, secondly this is made up of all coordinates and that’s what you come
out of.’ And it started to get to the point where people began to believe that they
didn’t need a complete drawing for it. Because to start with that was an example of
just sheer stupidity, that they couldn’t see the whole point of a drawing if they had one
is to convey a message from us to the bloke machining it.

Whereas if he’s got a series of measurements all ready to put into the machine, he
doesn’t need the drawing at all you mean?

That’s right. And we give him the cam plate, about this long, with a shape on it. All
he’s got to do is bolt this cam plate thing into the machine, which I won’t bore you
with it.
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What’s a cam plate?

Well it’s just a long piece of gauge plate which is stuff that’s three inches deep, and
about that long. [demonstrates]

About two feet.

And on one of those ends you can cut a wavy shape on one side of it with it up in the
air like that, and you cut a shape into it, you mark it all out and cut it. And then that
shape becomes the shape of those blades believe it or not, and you put it in the
machine and a roller thing follows this and goes up and down the sheet, whatever you
want it to do. And all you’ve got to do is to wind this so that in effect the roller
traverses the length of the plate, whatever, effect. And so we did it on a – if you do
that on a rotary basis, rather than a linear basis, that’s what comes out at the end of the
day, it just makes itself. Quite thrilling really when we saw the first one coming off,
and say, we didn’t realise we’d machined this thing the wrong way round. But never
mind.

[19:50]

I was wondering as well, we talked a little bit before about how the department had
been run when you – how your department had been run when you first joined Ansty
under Bill Motram, I was wondering how you actually took to running our own
department.

Fine actually, there were no problems at all, people were helpful. If you needed help
on, you know, what do I do about certain staff issue or something, there were people
you could ask and it worked fine.

What sort of duties does running a department actually involve?

Holidays, attendance, time keeping, salaries, those sort of things, all the adminy
things, you should be able to sort out the normal things of it. But I was notoriously
bad at admin, just to get told so frequently by the timekeeping department, and wages
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department, and all these other – they’d come down and have a tap on the door and
say, ‘We can’t use this bit of information.’ [laughs] I’d say, ‘Oh, very sorry, yes
divide it all by two and it’ll be okay.’ Something like that. But you know, there were
difficulties administratively, yes, and I would fully admit to them. But as a technical
department, I made sure they came to all the right meetings, because none of this was
sort of me go to the meeting and tell me afterwards, we’d get them there, and then you
say, ‘You’ve learned it as well as I do,’ sort of thing, and we worked that way, it was
very close knit department that was. And you know, we got on fine actually. Because
people could see the whole picture is what I’m on about, it wasn’t a picture with the
corner all cut off or something like that.

So again it was sort of demonstrating to people the wider work they’re involved in, so
not just your design, the design of something but giving them that idea?

That’s right. Exactly that. And when it came to bits of engines, you’d take them
across to the place where the men were building full scale rocket engines, and get
them to show them the bits that they’ve made and where they fit, as a for instance.
And we had our own, er, well, not my department because I didn’t form it that way,
but when we were all one we had our own test house where we could actually run
small rocket engines as well. So we used to take the girls cross there to make sure
they could see it, and the designers, and they could watch, if something was gonna to
burn through, they could soon see where it burned through, and that’s the way it
worked. The thing is to integrate people, isn’t it? Then it works quite easily.
Anyway that brings you right up, as far as I can make it, to getting towards taking
early retirement at 1994.

Can we go back to talk a little bit more about running this department, I’m just
wondering where actually is it?

Where is it?

Yes.
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It exists in the – well, it’s physically in the same place it had been for the last umpteen
years when it was a section except that you make it bigger. Er, it fitted in quite well,
it had its own sort of space and facilities that it needed, it had a device for reading –
reading – getting readings off film, which we’re still supposed to have and someone’s
thrown it away, which – I mean, it was an absolutely superb device. It used – I don’t
know if you’ve heard of a thing called a Moiré Fringe, well it’s a way of using light
which is generated in fringes, and it’s – if I recall rightly, I think it’s monochromatic,
it’s got to be, so quite what we used I’m not sure. But anyway, you’ve seen this,
when you’ve been going along perhaps, and there’s one of these wire pedestal bridges
over the road, as the pedestals moves to each other there’s a pattern now moving up,
not my fingers moving across, but the intersection point …

Pattern of the support wires you mean?

Yes, and it would happen just like that, where the apparently the shadow bit, because
it’s at the bottom of the fingers at the moment, this one, and as I move it along there it
comes to the top, yes? The crossover point. Well that’s what happens on pedestrian
bridges over motorways, and that’s how – what’s called Moiré Fringes work, because
if you move a thing that way, you’ll only get whatever the movement was that way. If
in fact you put a sensor on that looks for where this V intersection is, it’s like a
multiplication factor, and you can in fact get far more sensitive increments of
movement up and down this long fringe, as it’s called, than you can ever by trying to
measure this horizontal displacement of something. So we made an instrument that
did that, and it measured everything and it fed it all into a computer, our own local
one, and then we took it across and put it into the works’ main computer and it was
operated on overnight.

So essentially it needs an instrument for sort of measuring as things move, but very
precisely? Am I reading this right?

Well, they move when pressure changes, or something like that, yes, it’ll move. I
mean, you can see this intersection point here moving end of finger, bottom of finger,
which travels up and down the whole finger for the sake of only moving about that far
actually.
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[25:30]

You mentioned that you had a local computer on – in your department.

We did have that was entirely dedicated to the measurement of the positions, and the
separations of the Moiré Fringes, so it’s part of the measuring equipment.

Was that an analogue computer then, or …?

Sorry?

Was that an analogue computer or …?

No, it was a proper digital one, but its output was not so much anything written on a
screen, it hammered all its information into punched tape, which we then put into – ito
the company’s main computer and it could translate that into displacements.

[break in recording]

So you were talking about computer facilities.

Yes, the thing was basically a thing of two blocks of electronics if you like. The first
one took notice of what the Moiré Fringe system was and turn it into fine incremental
measurements, and having a system of those things it then read it across into the
second machine, as far as I recall, where it turns into five hole logic. And that got fed
into the main computer so that it would then become displacements, and we could get
graphs of – displacement versus whatever. And that’s how we read our films, and if
they changed very quickly, well it doesn’t matter. If the resolution of these things,
absolutely phenomenal, really was. A lot of it was – we made it all, we designed it
ourselves, but the measuring head where the Moiré Fringe is in, I think was something
that came straight from either Ferranti’s or somewhere like that. It was a first class
piece of optical tracking equipment I think it was [inaud] somehow. But anyway, we
built it up into this other thing, and you know, it – if you wanted to know how it
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worked, I’ll sketch you one later, but it was a bit on the complex side, but it read films
like nobody’s business to such an extent that other departments said, please will you
read our films, and that’s why we kept those two girls very busy because they end up
slightly cross-eyed in the end almost, by the time they mucked about with all this kit.
Because you have to do a precision alignment and then press a button and then
another one, press a button. And other departments were running big rocket engines,
and they came too, they came along and said, ‘Look can you read this for us for
tomorrow afternoon,’ or something like that.

What sort of results do you get out of that sort of trial?

Very satisfactory indeed. Erm … things that – [speaks to wife? Break in recording]
Right, sorry about that, apologies. [Clears throat] I can’t remember what the
resolution was, I’m sorry it’s so long ago, but it was better than you’d get in a tool
room for a measuring instrument, and all you have to do is translate it by these angled
things, translating – suppose you just took one of these, there’s a straight finger, mine
are a bit bent these days. And you’re interested in the displacement of just one of
these things, there’s not much of a displacement actually, but it’s going all the way up
and down the finger.

[29:09]

So you’ve got built into that, the magnification factor, how far the finger’s tilted over.
Now you actually buy it as a – as an assembled unit. [Wife speaking?] … we’re
talking about and it works extremely well.

Does it need anyone skilled to run one of those machines?

No. That was the whole point of it. If your eyes worked properly you could make a
precision alignment or a coincidence, then you’re home and dry. All you need to be
able to do after that is to – to rep – …

What other sorts of facilities did you have there?

© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 209
C1379/32 Track 11

Well this machine I’m describing to you, has to have other things in it, yes, because
you might end up with – I can’t remember whether it was 100 feet or 150 feet of
rolled up recording paper, that sort of width. I say paper because although it can
record, and therefore it behaves like a film, it isn’t optical at all. I’m trying to
remember what – I think an ultraviolet spot moved up and down something, we’d got
some pretty posh kit to support it. And, er, it came across back to us from our own
test rig, just as a rolled up – rolled up ordinary paper, just rolled up. And [sighs], how
to put it? The fact it was there meant that there was an enormous length of it that
would go right across the road probably, if you’d had a longish test, and you just kept
stopping it and marking on it T equals so and so, and then press the button and it all
starts to translate again. Now that moved only over a base length of this on the
machine, and there’s a drum on both ends will feed out and collect it all on the other
spool. And, er, because of that the paper had got to be driven properly, it hadn’t got
to slip, it’d got to be guided so as it didn’t run up and down and try and skid off into
the wrong part of this cassettes, things. There’s a lot of very precise mechanical
engineering required to get paper to reel from one end to the other and still come out
dead right in the – in one particular place and go onto the next drum. And we did lots
of bits of that ourselves, in fact a lot of that was made here, and just taken in and
installed on the thing, little gearboxes and funny things that made it work. [Coughs]
But that was it. Given all these things, which was for a long time we had trouble
developing a paper transport system, that having been done, we brought the rest of the
machine down on top of it with its moving optical funny things, and all the rest of it,
and it worked a treat for years to come, for quite a lot of years in fact. And that’s why
I wanted it in the Heritage Trust now and can’t find it, someone’s thrown it out. It’s a
thing about that sort of times that, times that. [demonstrates]

Can you say how big that is for the benefit of the tape as well?

Yes, well it’ll be – the whole reading system would be about two to two and a half
feet long times eighteen inches deep, that’s across the paper, and the whole thing was
installed in a box about seven or eight inches deep. Which was full of electric motors
and gearboxes and all sorts of things, but muggins looked after most of that, and
passed it over, other people did other bits. But it was quite a piece of kit. Now it was
so good that it was – it had been taken up as an idea by, I think it was again Ferrantis
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or somebody, Marconi’s, not sure which, they liked what they saw and they said could
they have one too? So in the early stages of this thing, we simply built two of
everything. And I remember a long hairy train journey, a bit like some of yours,
where muggins took this one for them all the way up to Edinburgh, perhaps it’s
Ferrantis or somebody. All the way up to Edinburgh, anyway on a train escorted in
the guard’s compartment and all the rest of it, and we finally got it there and they used
those for years analysing missile data. So it’s a very precise way of measuring
anything optical if you ever have to do it. That’s about all there is to it in the end.

[33:54]

When you say we built this, was this your department, or …?

Yes. That’s right. Just do it. We’re working with the – I said there were a couple of
technician types, and we worked with them and just did the bit we could do, whatever
it was. And that’s why chunks of it got finished off in this workshop here, all the little
gearboxes got made here, well it was easier than mucking about at work with them,
you know.

Made at home then, the gearboxes?

Yes. That’s right.

How much is what you’re doing at home actually supporting what you’re doing in the
office generally?

What, these days?

Let’s take this period back in the ‘60s.

Oh, back then. Well it was probably giving the effect of about getting on for half a
day a week I suppose, just to get things made, and so on. But there’s no cash involved
or anything, just time generally you could offer.
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Why do it at home and not in the office, or the office laboratory in this case, I guess?
[laughs]

Well firstly it – it was outside work’s time, and therefore it was time that you were
pinching to do the job. I mean, you’d have had to stay on and work late to do the
same job, but you get to know your own equipment and if it’s a question of machining
up some bits and tapping a few holes I can do them just as quickly at home. So I did,
that was all. Back at work it was time for giving the thing to somebody and letting
him fit it on the machine, and he might spend quite a bit of time fitting it all together,
but at least he’d been given a working example of something to fit in. And then when
it came to wiring the things up, there was another chap came along to help us a bit,
but that was something else that we did ourselves. It was all low voltage wiring
anyway, twenty-four volt stuff. And, er, I forget, we came up with some yarn saying
that there wasn’t a wiring diagram for it or something, so therefore the ordinary works
electricians couldn’t do it, and they didn’t, we did it all ourselves that way. Because it
was only the electricians that we used as the awkward cusses, you know, ‘This is our
job, you shouldn’t be doing it,’ type of thing, union thing. I remember having it once
on [clears throat] excuse me, a very precise, very special as well, pressure transfuser,
and something had to be adjusted when it was finally assembled, and the adjustment
was to change the diameter of some fine wires when it was all built up. And the way
you do it is you build it all up, you stick a meter on it so it starts to show an offset, and
then you actually stroke it gently with the edge of a razor blade till you’re now
changing this from a thing to having a flat on top all the time instead of being a wire,
circular. And you scrape it until the resistance is just what you want and the needle
comes right in the middle. Then you paint it with nail varnish, so the atmosphere
can’t get at it, and that becomes ready for use on a test bed then. You know.

It sounds like you’re doing quite a lot of very technical work in your department,
something quite specialised like that for instance.

Very much so, yes. Very much so. But in addition, as we have logged down in an
earlier discussion, we took charge of more than half of the work that was done on
flow measurements. A lot of the things could be done by some of the fitters, but some
of the things couldn’t. So helping other departments within instrumentation was just
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one of the things we sort of fitted in somehow, worth doing. Which means they could
help us if we came unstuck from time to time.

Was there much of that sort of interdepartmental helping out?

There was in rocket department, but not in other departments.

What made rocket department different do you think?

I’ve often wondered about this actually, or we’ve sat talking about it, and it is purely
an attitude thing that we were all trying to make the better rocket, full stop, and these
were all the sort of, if you like, little rivers running across the delta, which added
together to make the better rocket. And if it happened that you want to help one of the
other fellows there you just do it. And if it’s going to be a long job, you might say to
them, ‘This is going to take more than a day a two and I can’t lose it all, have you got
an account number I can just book that too?’ So you do, no trouble, and it was a way
of working, we were all very friendly, I mean that.

[38:55]

Just so I’ve got some idea of your doing this work on pumps, on …

Yes, go on.

I was just wondering, where does your work on pumps actually fit in compared to the
other departments, what are they all doing towards rockets?

Well [sighs], they way things worked, the research department were supposed to
come up with novel concepts and make a prototype [coughs] if you could. The
prototype of whatever it was was then given to another group of probably ten quite
competent practical engineers who were called the experimental department, and they
would try and put it out on a test rig and see if they could wreck it. Erm, so that
became the next link, and of course there’d be a lot of link about talking about
someone says, ‘Look the end dropped off yesterday, what do I do about it?’ They’d
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come to us and we’d perhaps give them a different lowering or something. Erm, the
last group were the development department who were given things that had passed
all the wicked tests that experimental department could generate, and they became
almost production items at that stage. So they supervised the production of things,
devised tests that were only capable of being done if you had three or four things
bolted together, rather than testing individual things, and they were the ones who
would take eventually assemble a complete rocket engine, take it across the other side
of the airfield and test it. Now whilst all that’s going, you’ve got three major blocks
there for technology, but they’re all interlinking with each other without being
prodded, you know what I mean? They’re just doing it because Joe rang up and said,
‘Look I’ve got trouble with so and so, can you come and help?’ So he does. Now
that doesn’t happen in other departments at all, you’ll find, they’re very much sort of
blinkered and they sort of say, ‘Well, not my fault, you know, I’m designing the
gearbox or something, go and ask someone else.’

Why do you think rocketry was different?

‘Cause of the thrill of what it was, definitely. The finished object was different from
anything that anyone on the site made at all, and you know, prospects of – well the
long-term prospect was can we launch a satellite, the short-term prospect is can we
launch these research rockets. I don’t know whether I showed you before but I made
a very crude scale model of one of them the other day, did I show it to you or not?
Well I’ll go and fetch it in a few minutes. But they were in fact rockets on the Black
Knight for measuring re-entry head phenomena as it came back into the atmosphere.
And we were all interested to know what that was, and mostly we were told we
couldn’t be told because it was classified. But the fact remains we still all worked
together, and the things that people made very rare for a thing to be completely made
by one person, it’s more than likely going to be two or three people, and a final check
by the electricians or whatever [coughs], or maybe it goes onto some rig where
they’re subjected to either vibration, or just movement, or something and so it’s all
interacting. If a thing goes wrong – goes wrong on somebody’s rig, you don’t just
take it off and put it on one side and label failed or something, you ring him up and
tell him, this thing’s playing up, you know, and can he come and tell you roughly
what’s wrong with it, if he knows. So there’s an awful lot of working together, and I
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would like to think it happens these days, but I know it doesn’t. I don’t think they
have common aims anymore.

Why do you think that is?

Just the way it’s structured, and the way they’re paid I think. If they’re found on a
different job, they get sent back by some small headed foreman, something like that,
whereas it might be much better if they were to stay on that job for a whole day for
instance.

Was there a lot of freedom in the work you were doing in the ‘60s?

Yes. A lot of trust as well, people just didn’t sort of loaf about, but they could well be
found in the wrong area quite cheerfully [coughs]. So … but that’s something you do
develop in groups that are a) working on something new, and b) it’s not too big a
project so that in the whole of rocket department we probably only had 150 people,
and they all know each other quite well. And now and again they go out and play
silly darts games, which we told you about before, and things like that, challenge
another department to something totally different. It went fine. So the credit for that
sort of thing has to go, although it was implemented by us at working level, it has to
go right back to David Andrews, the chief engineer, and people like that, who would
nod and wink and perhaps chip in a fiver towards a beer for the darts match tomorrow
night, if you see what I mean. Something like that.

[44:19]

You talked about – was there an excitement with working with rockets?

I think so, yes. Definitely. I mean, the thing is whatever we used, or devised, or
made, would be doing whatever it was either ten times as fast or ten times as
powerful, or something, as anything else on the whole of our site. I mean I thought
gas turbines were quite thrilling things at one time, but after I’d seen a rocket engine
there’s no comparison. And it just makes you think. And when you’ve got that sort
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of edge over the rest you tend to regard the rest as a little bit everyday, and we’ll have
something different, won’t we, type of thing. And that’s the way it worked.

How did you get on with – how did you get on socially, I’m thinking, with the other
non-rocket people in the company?

Funnily enough we didn’t even know them, it’s as bad as that. Because we had a
ruddy great fence round our place, and a policeman sitting on the doorway of it, and
he wouldn’t let anybody in who hadn’t got a magic pass, you know. I’ve still got
mine upstairs somewhere, it says, please hand in when finished with, or something, I
think it’s a sentimental thing. But he operated this gate, and we got locked in the
morning, and let out at night. So, well, I think people would go off and get their lunch
or something, but we didn’t mix and mingle with the gas turbine lot. And in fact
when everything cracked up in 1971, a lot of people went over to the other side as we
call it, the gas turbine side, and thankfully very few were actually sent home, mostly
they found jobs by some sort of vacancy. And they were well accepted too, because
they had a lot of our designers, and they were really very switched on chaps. Now
they found initially, even for up to a year, that they – that nobody mixed and mingled,
‘ooh, another of those rocket shower’, you know, one of those, a bit – because we
always did think of it, we were just that little bit better. Teams do, teams do, they
have to believe that, otherwise the teams fail to start with. And if they believe they’re
better, well they quite often tell people so [laughs], you shouldn’t do that, what idiotic
sort of design that is, you know, [coughs] excuse me, one designer to the next. He
might say, ‘Nobody does it like that these days,’ and they’d say, ‘How do you know?’
And he says, ‘Because we’ve done it like that in rocket engines for the last five years.’
And this sort of thing washed over people and in the end they thought, ‘We’d better
listen to him, you know, he’s got a good idea there.’ And I think after about five
years they were getting more integrated, but there was definitely a time when they just
didn’t integrate, because of custom and practice, the way they do it, as they call it.

[47:25]

Talked quite a bit about the – some aspects of the rocketry work but I was wondering
about the actual projects it was connected to as well. So what your involvement with
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the British rocket project, which would be Black Knight, which I think you’ve
described before.

We started with Black Knight, yes. It’s a pity you can’t actually absorb material off,
what do you call them, memory sticks or something, because I’ve just devised a
lecture that I give on Black Knight, and it covers all these sort of points as to what we
did and what it was supposed to do.

Copy of that to keep on file would be good as well [laughs] for us.

Well I’ll see what can be done, it’s on a memory stick at the moment, I don’t know
how you copy it.

I was wondering about the involvement of you and your department in it specifically?

What in the Black Knight story?

Hmm.

Wouldn’t find much at all, because it was all – the real people that worked on it
hardest I think were the experimental department, and we simply helped them when
they came unstuck. And they can come unstuck in lots of little ways too, you
wouldn’t perhaps think of. You got four turbo pumps whizzing away inside this
thing, you need to know the speed of each turbo pump to know how it’s behaving. So
you say to somebody, ‘How the hell do I measure the speed of a thing at 30,000 rpm
when there are no holes in it?’ You know, I can’t stick a shaft through and put a
speedometer type thing on it. So we had to make little tiny special speed probes that
could be slid into these things that were magnetic, and as they whizzed round they
generated a very small sign wave, and you can integrate the sign wave with a
frequency meter of some sort. And that’s the sort of thing that we’d have been doing,
is just making bits and pieces for it, but not working on the whole thing. So our direct
involvement in the thing doesn’t really apply terribly well for that, although in the
early days the – both the steam generators as we call it, and the main rocket chamber
on Black Knight consist of silver plated nickel gauzes, did I show you some or not?
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Okay, well I wish I’d still got something with me which – I’ve left it up in Derby,
mainly because I’m giving the lecture for the moment. But you’ve got silver plated
nickel gauzes. Now the plating apparently was the crucial bit, because silver causes
hydrogen peroxide to react catalytically, so the silver is the catalyst. It doesn’t work
however if you come up with nice shiny silver like you have on teaspoons and other
things, there’s not enough surface area. So you have to do what’s called rough
plating, and it’s got a lot of dendrites and things sticking up in it which give umpteen
times the surface area, like 100 time the surface area [coughs]. They were not very
well developed when they were brought to Ansty at all, because a lot of the Black
Knight stuff came straight from Westcott, and they just said, here’s a prototype, can
you do something with it, and we set things up that did. But these gauzes, called
catalyst gauzes for obvious reasons [coughs], excuse me, they had a lot of surface area
but it seemed to be even the shape of the thing mattered in that there were very
variable. Some worked a treat for perhaps two or three hours, others you’d get about
ten minutes out of them and they’d just fall off. Now all the problems of catalysis,
size of the mesh, the wire mesh of which these disks were made, got some of that
somewhere if you want to have a look one day, all that sort of thing, and the type of
plating, and what we used to call the roughness, which is this spiky factor, all that lot
was handled by our department in the early days before mine broke off. In fact the
chap that ended up in the, erm …

Fred the chemist? Fred the physicist?

Fred the physicist, yes. He ran an awful lot of that programme, and it just kept
varying for no particular reason. I don’t know how they stabilised it in the end, but
they did, because otherwise you could get a thing that ran beautifully last night, and
you’d say nearly ready to send it out to Australia, just give it one more check, and
[makes dismissive sound] just chucks peroxide on the floor not decomposing it at all,
you know. So you’ve got to get these things right. Now that was an example of
absolutely daily collaboration with another department, somebody was helping Fred,
and then there were the fitters over the other side who were working the test facilities
as well, and these went on literally for months before they could try and crack it.
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What about your actual pumps, did they end up in things like Black Arrow and Black
Knight as well?

They didn’t end up in Black Knight, but yes, one of those, just that much of it,
changed the scene completely for Black Arrow.

[52:58]

‘Cause they said, ‘Don’t worry, we’re only just scaling bits of Black Knight, it all
works, we don’t need you’, sort of thing, in the end, my pumps. So I thought, right,
please yourself. And they went away and ran this thing over on our test beds, and it
was fine as long as the inlet pressure stayed high enough to suppress a lot of this
cavitation that I was telling you about, which is the opposite of way of doing things, is
to suppress it. Whereas we were amplifying it and exploiting it. And they got away
with it until they got right towards the end of the test series, where they did the
simulation of the last bit of the rocket trajectory right up at the top where there’s not
much air pressure to pressurise the fuel and where everything’s almost against you
there, and it just quit. It just said I can’t sort of drink any more tea, ‘cause the tea
won’t come down the pipe to me, so what can I do? And the answer is if you can’t
make your mind up quickly you quit, and so they had a series where the main engines
shut down early. And then that’s another time when they came running down to our
place and said, ‘What can we do, we’ve measured the pump inlet pressure, and this,
that, and the other, but the pump outlet pressure falls down rapidly beyond a certain
point, can you help us?’ So I said, ‘Well if you give us two or three days we’ll see
what we can do.’ And we came up with a special one of those.

One of those?

Yes, that rotor in there, roughly that size as well, and that had four of them inside it
somewhere, and, er, they put them in and fitted it, and ran it, and it worked. So they
took it down to the Isle of Wight and it still worked, so they took it out to Australia
and it put up a satellite, all because another chap and myself redesigned one of those.
We thought we were quite pleased about it, not smug, but just pleased that it had got it
in, and it – well that stage of the vehicle fell back into the atmosphere soon after being
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launched. But the satellite’s still up there, which we launched with the aid of a new
inducer, or whatever you like to call it, they have various names. So it did have a
practical application at the end of it. And because we put it in the right orbit and did
everything right, they said, you therefore know all about it, and they cancelled it. It’s
true. Strictly speaking they cancelled it before they launched it on the last one, but
that was the sort of message that went round.

[55:34]

Can you talk me through that, that process in a little bit more detail, because it
sounds like, you know, there’s more to it than just we came up with this faster way of
doing it, and other steps afterwards. I’m just wondering, you know, once you’ve
created this faster in power, what happens to it then? Was there, you know, any
reluctance to accept your design after?

No, they were jolly glad, it doesn’t run any faster, but we could design it to produce
an internal pressurise, so that it would kid the next bit of pump – pumping machinery
on that it was actually not so far up the sky as it was, if you see what I mean. It was a
long way up the sky when this thing went wrong. So you’ve got to kid it on that it’s
only two thirds of the way up the sky to run perfectly well. And you do that by
arranging that thing there not just draws in all the liquid you want, but having drawn it
in, it compresses it a bit and makes it back into liquid, as we saw you can do, puts that
into what looks like one of the ordinary pumps that it would have had on anyway,
who would become happy because it’s got a better inlet pressure now, and it’ll
therefore run longer. And what we wanted it to do is to run for sufficiently long that it
drank all its propellants from both tanks, had two tanks, one for hydrogen peroxide
and one for kerosene. And what was happening on a lot of the earlier rounds was that
one or other would shut down first, and so the thing would go off with a sort of – like
a sloshing bottle left in it and it’s wasted fuel because in the end you couldn’t do it.
So that worked in conjunction with a thing called a mixture ratio controller which
kept the combustion situation just spot on, and I mean spot on, it was something like
within half a percent of stability, that takes some doing. The upshot of that was that
you use every little bit from both tanks, and you don’t put into orbit or try to with half
a tank of unused fuel, which is what was happening. And you can get these things to
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run out within literally two seconds of each other, something like that, just shut down.
And that’s what they did. But the tanks were just about empty when that happened.
So that was part of the – that was only part of the system, nothing else got altered
much because that all worked, but if you have a faulty input you’re going to get a
faulty output, aren’t you? Well that was the faulty input, if you like, in that it
wouldn’t suck hard enough, or if it did it didn’t produce enough pressurise inside it to
be able to get the next impeller to work well and then the mixture ratio device to work
well, and so on. It’s a long chain, and the chain packed up two or three times, which
is too much. I mean, it was going to be our last effort, and we said, ‘We’ve just jolly
well got to make this thing work.’ So they came and they put loads of test data, and
all sorts in front of muggins, and says, ‘What can you do about it? Here’s the speed,
here’s the flow, here’s the pressure.’ And you look at it for some time and decide that
if you had a blade angle of something that’s different from what was in it, and you
changed the area ratio to something different like that one is, and muck about a bit,
and you do a few iterations, and in the end you come up with a shape. And at that
stage you ask for some more light alloy, or whatever you wanted, and put it on our
magic machine and started winding the handle, and it did it. So that was our
contribution to Black Arrow.

You said you knew it was going to be the last one, was this actually the last Black
Arrow that got launched, or …?

Yes.

So the other ones that hadn’t worked beforehand had had the other …?

Well they’d had the other thing, yes, and they failed for a variety of reasons, one of
which might well have been the same thing. But I’ve got an idea they decided for the
last one to sort of even increase the payload slightly of the vehicle, which means they
wanted a bigger thrust, and they wanted this, that, and the other, and I think that was
what was going to drive it to drink literally. So we got involved anyway. And, er,
and it wasn’t luck, we were using information we’d used from lots of other tests, we
had a whole load of shapes like that that we’d tested, and we could select one that
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looked as though it would do the job, which it did, thank goodness. Boy, we’d have
had red faces if it hadn’t, but that’s the way it goes.

[1:00:16]

Did you actually know that Black Arrow was going to get cancelled before?

There was a lot of talk about it, yes. But we heard talk about things before so we
optimistically thought, well, at least we shall carry on for a bit. And one of the things
that you don’t know is that there was another chap [coughs], who I think I mentioned
in a previous discussion, I had one half of the department, and he had the other. And
he developed a sort of super combustion chamber, high performance, light weight,
everything, and that was supposed to be producing the ultra lightweight turbo pump,
which we were going to put the two together and put them in the bottom of a sort of
super Black Arrow. And unfortunately they both got cancelled. But he'd run his, his
worked, and even though it had worked and to design and everything, in fact the only
one that’s surviving is in Doug Millard’s place in the Science Museum. I took it
down there and put it there for safe keeping and now I can’t get it back because he –
he said it was a donation, and I said it was a loan [laughs], now we’re having to beg to
differ a little bit because I want it back again. So I’m having to apply for some of my
own stuff back again, that’s by the way. But this chap’s chamber was ever so light,
and very high performance, and our turbo pump was ludicrously, excuse me, light. So
the upshot of all that was we’d have had – if Black Arrow, sorry, yes, if Black Arrow
had persisted, we’d be launching satellites for the whole world now. Just hadn’t got
the faith to let us carry on for another year.

What did you make of the cancellation at the time?

We just couldn’t believe it at the time, you know. If you can have something that
doesn’t fly properly, you’ll accept it, and you try and find out why, why did it blow
up, or why did it go sort of silly on the way, or what happened to the control system?
Erm, when you get somebody who’s just again the classic little Ministry man who
comes along and says, ‘You’ve done awfully well, haven’t you?’ And we expected
him to say, and now we’re going to carry on with the super Black Arrow, and the silly
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little man said, ‘We want you to pack everything up, write up your reports, and put
them in in just over a month’s time.’ And that’s it. Well he nearly didn’t get out the
drawing office, people were after him, they were going to have his trousers off when
he announced that at Ansty. He had to run out the room. Well the lads were – you
know, they all worked hellishly hard to get these things to go. There it was, it’s gone,
and it’s put the satellite up, and it’s there, we’ve proved it, and the Ministry man
comes along and cancels it, well they nearly cancelled the Ministry man instead, much
quicker.

What happened?

He just ran out the room, and he wasn’t seen again for some time. It just wasn’t – it
was a bursting situation if you know what I mean, the place was almost on the boiling
point before he started to say anything, because we’d all worked so hard on this mark
two version. And Saunders Roe wanted it too, because they’d got half the island
working on the project, so their end got cancelled as well. Ray, what’s his name, you
know Ray?

Wheeler?

Wheeler, yes, he said to me one night, had a chat with him years later, he said he was
nearly in tears having to make that announcement to his staff. He’d got 120 people
down there doing something or other, designers and sheet metal workers and all that
lot, right through the lot, and overnight, sorry chaps, that’s it. So poor Ray was in that
situation because he was in charge of it.

Did you know about the cancellation of Black Arrow or the super Black Arrow before
the successful one had been launched?

Yes, because we’d been working on it, we’d been working on it for about a year, at
least, the design work, and then some fabrication. And in terms of my colleague
Gordon’s new thrust chamber, he’d not only made it, he’d taken it down to Hatfield
and run it quite a bit. And I’d gone to the stage where the turbo pump body, which
was a forging of some sort, had actually been produced and made, and people were
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starting to machine bits, and they just cancelled the lot, said send your bill in a
month’s time and that was it. And a lot of people had to go home, and then they
found them jobs elsewhere in the company thankfully, very few actually stayed at
home. No, because we were working on a whole variety of other things, like
hydrofoils and goodness knows what, it passed over like a rain cloud, it was a few
depressing days, but people kept coming along and saying, well, look, you might as
well work on so and so now, you know, keep the technology going. Which was a
great thing.

Do you remember actually – it’s interesting that, you know, the project cancelled but
then they launched the one that works. I was just wondering about how you felt about
the one that worked? How did you find out about the success?

[01:05:47]

How did you …?

How did you find out that, you know, what you had done on the original Black Arrow,
had actually worked?

Well the measuring system covered all that lot on the way up, and coming down
you’re not terribly interested if it’s got the right sort of delta V on it. But, yes, people
were – it’s full marks to the instrumentation team. So they’d known that unless
something went bang after a certain point, where you for instance changed over to the
second stage, or changed over to the third stage, if they didn’t go bang, there was a
fair chance you’re going to prove it at that stage.

When did you actually learn of that, that it had been successful?

When did we learn it?

Hmm.
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About half a day later. And our chief development engineer had gone out for this
particular thing, because it was the last launch and we were doing our level best to
make sure everything was just tuned so and so, and he’d come up with a – it was
entirely credit to him that we had this thing called the mixture ratio controller, and he
worked on it for about a year till about ten o’clock every night or something, I’m
afraid he cracked himself a bit, he was never the same again. And, er, he was out
there, and he somehow or other must either knew a poem that he modified, or wrote
one on the spot, and it’s not beyond his wit to do it, that we have, and I’ve got a copy
in my drawer upstairs, a copy of a little poem that he wrote on the spot. And it won’t
be faxed, it wouldn’t be typed, it might be typed, it was sent back anyway over the
quickest system and we had it in the drawing office. Really chuffed that it was
something like ‘letter from our man at the front’, and then he’d written this recitation
and, you know, he must have been so glad that it was there, but I’m afraid it clobbered
him in the process. He was a Mosquito pilot too, so you know, he’d tried a few
things. We used to chatter a lot about flying things, obviously he’d done things that
most people couldn’t even dream about. But he used to tell me how, on one occasion,
he got told off for low flying and he said, ‘Well how do you know it was low flying?’
And apparently they pulled half a hedge bush out of his radiators of some sort, so he’d
gone right down almost onto the ground itself. Makes you think, doesn’t it?

I was wondering how do you feel, you know, when you’ve had that success with the
rocket going up and the government cancelling it, you know, weeks before? It’s …

It wasn’t weeks before, it was literally two or three days before, I think. Got a book
upstairs that was written by someone who researched this, I think it was only a few
days. And, er, well the lads that were out in Australia answered it by getting drunk
for about a week. [telephone rings] And those that weren’t, more or less wept in their
boots, because it was such an achievement, an all British satellite, you know, that was
it. Not a very useful one but that’s not the point. It’s an all British one, and if you
look at the numbers which are related to the orbit, like its height, and its apogee and
all this lot, they’re literally so – so shallow or so near a miss that you think that
they’re actually done on a simulator or something. And that’s why it’s still up there,
because it’s not in any of the high density air at all, it’s just whirling round up just
above it. And someone said the other day that it was due to stay up there for about
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another thirty years, so that’s quite something, giving it a good kick anyway. But
that’s the situation. Cancellation is always a terrible thing.

How did you feel about that one, yourself, you mentioned the two different groups’
reactions, but where did you fit into that?

Well I felt like I was going to go for him to be honest, but he got out the door before
the majority of us got there [laughs]. So there was no point. I think trousers off and
chucked in one of the fire ponds or something like that would have been a good thing.

[End of Track 11]
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Track 12

You mentioned that a large part of the other work you’re involved in the 1970s was to
do with hydrofoils, 1960s rather.

Yes, it was because in fact [coughs] working in conjunction with – well [sighs] … I
was just thinking, hydrofoils themselves I think they came into some of the work with
British – on the Isle of Wight, but just because we needed to sort of work alongside
them. And then were was … when was the hovercraft? The chap on about, he was in
Southampton, and still in touch with him, that’s by the way.

Who’s that?

Ted Tattersall, do you know him? He was chief engineer, in fact the company was
his, of Hovermarine Limited, it was literally his company and his was chief engineer
anyway, and that’s based on Southampton. And we did a lot of research work with
him on the propulsion by water jets, which was what I was really doing, of a
hovercraft design, it wasn’t a – it wasn’t a hydrofoil. Hydrofoils was mainly sort of
going to be, we thought, linked in with the Americans trying to persuade our English
people to do something. Now there’s two sides to that, one says the Americans did in
fact make a very successful hydrofoil, several of them I think. I’m trying to think, at
least two or three anyway, [coughs] and they were called Tucumcari, and that is an
Indian word for you’ve just stubbed your toe on a cactus, [laughs] or something like
that, I never did discover what it meant. But anyway, it worked very well, it had a
Rolls Royce engine in it, driving a water pump, a big heavy, horrible, water pump, at
not anything like the speed it should have been driven, but it worked, and this thing
would go along with the foils on the end of these struts like that. [demonstrates]

Struts on the front then or at the back as well?

You’ve got them on the front and the back, yes. There was different shapes, but
anyway it goes along and slowly more on the back one, which are hollow, more water
gets sort of chucked up those, they start by being almost drowned, and slowly the
thrust builds up and the pump’s in here, and it comes up these things and then squirts
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out from underneath. I haven’t got a model of it here, I have up at Derby, because I
gave them the one I’d got in a plastic box ready to assemble and the bloke did it, you
know, a plastic kit. But it was supposed to be the thing that the British Navy might
buy to whiz round our coast and protect them, and be relatively immune to the
weather, because that’s how they were, if you get a hydrofoil far enough up out the
water, that’s where the weather is, and this is where the boat is, so they don’t clash.
Now they decided to bring one over from the States, and I’m just trying to find out
where it happened. But the Royal Navy got in touch with someone in Rolls Royce
and says, ‘When this happens we want John Scott to come to sea with us,’ just like
that.

They asked for you personally?

Yes.

Do you know why?

No. Except that they knew from American conferences and things that I’d given
papers on various odd things, and so they said, ‘Well let’s have him out for a day and
give him a sort of whiz round.’ Now I can’t find out where it is in here just at the
moment, so actually inventing a little bit as it goes along. They got in touch with the
British Navy who sort of – and Rolls Royce, Rolls didn’t mind at all, they said, ‘Hey,
you’re up for an interesting few days, you know, do you want to go?’ Of course,
that’s a silly question, I drove up through Rosyth and lived there for a bit. The US
Navy weren’t that convinced but they sort of said if that’s who the British Navy want
we’ll have him on board. So we get on fine with that sort of thing, and off we go. Go
up to Rosyth eventually, you know, the day comes, ad everybody’s ready. And we
take this thing out into the North Sea, having decided that we’d got to look for rough
weather and put it through its paces. Well the joke is it was fairly rough weather
[laughs], but it’s such a good design that it doesn’t move the ship. It just sort of goes
along like this [demonstrates], you see, and the waves go up and down these struts.

Underneath it?
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Underneath it, without it – just now and again it touches the bottom but not very
often, you feel a little tiny jerk. But normally it’s just going up and down like this,
you see. And there you are, you can put a cup of something, a glass, I remember a
cup of coffee I think it was, put in on a table just like that, and the sea’s going up and
down like nobody’s business, and that just stays there without a ripple on it. Quite
remarkable. So I’m afraid what was supposed to be Scottie going out on rough sea
trials, [laughs] ended up with Scottie sipping coffee for several days, going out and
the sea not being rough enough to upset it. But I didn’t bother to tell people that, I
enjoyed it. And they were a good lot, in fact I wanted to study it from the point of
view of aeration of these foils, ‘cause the front ones were at a bit of a funny angle like
that [demonstrates], and if they roll that way a lot, air gets into them almost suction
side of it, and it mucks the flow up a little bit, but not too badly.

So roll from side to side then?

Hmm?

So it rolled from side to side?

A little bit, a little bit, but not much. ‘Cause it’s got control surfaces which are driven
by an autopilot, which it came out of a 707, and so it’s got rudders and elevators and
goodness knows what on it, it’s got a full aircraft control system. Including a sonar
altimeter at the front of it that looks and finds out where the average level of the sea
is, and feeds that back into the system so that it tells it whether to go up – let it up the
foils a bit or down the struts a bit, you know, depending on the weather. And it
worked a treat this thing did.

[06:40]

And at a slightly later date the navy rang up again and said, ‘Hey, guess what, we’ve
got another one.’ And this one was called the Flying Princess, which was a Boeing
thing, much bigger than this last one, with two ruddy great Allison engines in it, and
two big water jets as opposed to this one central one. And we spent a day whizzing
round again off the north coast on that thing. And then the British Navy sort of said,
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‘Well, yes, but it’s all very well, isn’t it, but we can manage without it, we’re what we
call a blue water navy, so if you want to attack England, just go ahead and attack it
and we’ll try and get something that comes within twenty miles of the coast,’ sort of
thing like this, absolutely hopeless. And they didn’t want any. Whereas I would have
thought for a place like England which is just a big island, defending an island would
be ideal by whizzing round on one of these because they’ve both got retractable sluts
– struts, so if you ended up in somewhere near fairly shallow water, you just put these
up on top, I’m sure you can survive. Having said that, poor old Tucumcari had a
demise, it went on exercise in the Pacific with the American marines once. And they
were doing some fast runs at night, and they forgot there was a sort of – I don’t know
what you call you, like a reef made of… well, whatever make reefs are.

Coral?

Eh?

Coral?

Yes, sticking out into the sea. And this thing went across the top at over fifty knots
which it was quite capable of doing easily, but unfortunately it swept everything off it
[laughs], it swept the foils off it, and tore them off right there, and this thing shot
across the thing, and ended up on the far side of the reef just stuck. There it was, no
foils, no propulsion, no anything, and that was the end of Tucumcari. Several of the
marines tried to get it off the rocks, in getting it off the rocks they put explosive
underneath it and they blew it to bits. Now that sounds silly but it’s true, US marines,
‘I’ll shift it,’ you know sort of thing. And they did, they shifted it in bits. But the
other one was all right and it ran around and formed a basis, the Boeing thing, was in
fact a ferry designed for the Middle East, Hong Kong way I think, [coughs] I’m not
sure. But anyway, it was a very successful ferryboat and some were bought and
operated from Dover to – I don’t know where the to ended up, but it was the other
side of the channel. And they worked very well. So I don’t know what happened to
those.

© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 230
C1379/32 Track 12

What was your actual sort of input then? Just sort of appraising the design as it
were?

Yes, it was rather fun actually, I said, you know, ‘Let’s find another one, it’s good.’
But certainly the one on Tucumcari which was more of a sporty boat than a – it wasn’t
a passenger boat at all, it’d got weapons on, you know, gun turrets. In fact I spent
some time sitting in the gun turret making – writing down notes, you know. And then
I went back to the back of this thing, because I wanted to study a jet efflux going out
the back of the thing that’s also going in this direction. So you’ve got a funny shape
flow field there, haven’t you, if it comes out the back and you’re doing fifty knots
forwards, what’s it doing backwards? Anyway, I sort of I lay on the deck, and
wriggled forward until I could see quite clearly over the back what was going on, and
at that stage suddenly got pulled backward. I thought, ‘What the hell’s going on
here.’ And there’s a great big American seaman of some sort, about this wide
[demonstrates], you know, and same size as the ceiling, and he’s got both my feet, and
he’s dragging me back on, and he says [adopts American accent], ‘Sorry, we can’t
afford to lose you, we’ve got to have the same number on board when we dock as
when we started.’ [Laughs] And pulled me all the way back on again. I said, ‘Well
I’m looking at …’ Anyway he wouldn’t have it [laughs], he reckoned – he reckoned
he’d been told not to let anybody fall overboard especially at fifty knots, it would be
rather amusing to say the least. But it was – it was a good time on that one. And I
wrote a little sort of note on it, but I can never find that note, you know, best written
the night you get back to the first hotel sort of thing, and that was it.

[10:58]

Now why is that information important? Well we could use, again going back to now
alternative uses of rocket technology, use this design of pump to drive a water jet at
the right speed, not this low speed thing that was in Tucumcari, make it much lighter
and all the rest of it. And we produced – I got my design chaps to produce some
absolutely excellent assembly drawings of a Proteus engine with – I designed them a
pump to go on the back, which would run at the same speed as part of the internal guts
of the engine, so we got no extra gearbox. And we put that up to various people and
they were sort of interested, but then the interest just dies out – died out, which was a
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great shame because I’m sure we could have had a water jet propelled navy using
existing engines and just make this pump, which would have been a much simpler
device. And that was about the last we were involved on that. But to support it we’d
done, oh, probably eighteen months of rig tests of models of it that size and smaller,
believe it or not, you know, just like that one there.

Coffee cup size then really?

Yes, about the size of a coffee cup. I had a very excellent laboratory where
everything was on air bearings, so it was really no friction in things. And you could
sort of have this thing running and just with your finger move the whole engine, the
motor which was measuring torque, and so we got some first class results where we
could predict what was going to happen. And it was good, it might only have been, I
don’t know, ten horsepower thing there, and we were predicting for a 3,500
horsepower engine, but we’d done some of this predicting before and it was well
worth doing, because it showed us we had a good chance. So again put it up the
board, yes, yes, yes, they liked the idea, something they could do with the Proteus
engine, it would be an existing marketable engine, and the first meeting went well. I
went across and gave them a briefing of it, and then about a couple of days later the –
our director at the time was a very understanding chap called Val Cleaver, came down
and says, ‘John’, he says, ‘I must just tell you this.’ I says, ‘Now what?’ He says,
‘The board have met again and they’ve decided against your Proteus propulsion
system, they don’t want to do it.’ So he says, ‘You’ve got plenty of other things to
do?’ I says, ‘Yes.’ He says, ‘Okay, good luck.’ And that was it [laughs]. So that’s
another example of something cancelled very close to actually being ready to go,
‘cause we could have made up a sort of experimental boat, it didn’t have to be a
hydrofoil, as long as it was anything that would just go along and test the pump.

[14:00]

And that’s where we finished with hydrofoils, because we’d looked at all sorts. Now
hovercraft faired a little better in that British Hovercraft Corporation decided they
wanted to make an enormous cross channel hovercraft, enormous being … I’m trying
to remember now … the numbers slips unfortunately, but 1,000 doesn’t. And it
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wasn’t a 1,000 feet long, it was a 1,000 tons, 1,000 tons, that’s right. And the idea
was that they wanted to cross the Atlantic at 100 knots, which is not generally done.
So if you have a flare up of some, one of these minor states they could sort of hop
along through Europe and down to the Med or something, quite quickly. And so I
said, ‘Yes, that’s good, that sounds interesting, what are you going to propel it with?’
And they said, ‘Well, that’s where we’ve got the problem.’ And apparently the
people in the island had put their previous experience, which was with the big
propellers on N4, you know the cross channel ferry thing, and they’d worked out how
many of those you’d need. And the answer was you’d have to cover the whole top
deck in them, and the ones at the front would be blowing so hard, that the ones at the
back wouldn’t work properly, you know, bit like peddling down the wrong river. So
they said would I go down and try and help them to find something different. And
this was really quite an interesting challenge, because got sent down there by my
director, he said, ‘Go and sort of get yourself set up in the island and stay there until
you’ve thought of something,’ you see. And met the chaps the next morning, said,
‘Well, tell me what the problems are.’ ‘Well,’ they says, ‘we’ve got to handle in this
thing some how quarter of a million horsepower.’ Which is a little bit up for even
rocket technology. And I said, ‘Ah, that’s difficult.’ Now to cut a long story short,
within about two weeks, I’d not only thought of a system that does it and it didn’t
drive propellers, it drove underwater jet engines if you like, or a thing that looked like
a podded unit under water, erm, not only done that, but we’d taken out a patent on the
thing, and were getting ready to do some model tests with it as well. They’re very
quick down there. And they had this beautiful test tank of their own where we could
do the model tests, and I’ve an idea they did get some done in the end, and we needed
back up. And it was a great shame that something then happened to the Americans,
who were using a test tank in San Diego to do their tests, because right in the middle
of it all somebody offered me the job of running the test tank at San Diego, which
didn’t suit the children so I said nothing doing. What it was going though is they
could demonstrate that this thing would go at a 100 knots in a North Atlantic sea state,
which is about sea state four probably, three to four, a real bashy one. But it would do
it, as long as the front seal, you know the big flapping front carpet thing, as long as
that didn’t get torn off, and that was the big worry I think. But worked for ages with
the people in the island on better hovercraft propulsion, and as a result came up with a
thing that was actually a proper underwater jet engine, and it would have done for
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propulsion what it did for aeroplanes. And I’ve got a thing where water went through
part of it, but there was also combustion going on in the rest of it with turbines and
different rotors and things. Testing those on my test rig at Ansty, and that was all
okay. And once more Rolls let me down, they weren’t interested in underwater jet
engines.

When you say underwater jet engines, how would it have worked?

Oh, well, that’s another story. But look, if you took a thing like a engine pod off a
707, so it’s a thin pod and the engine’s on the bottom of it, think of something like
that, and you’re going to stick one of those on each corner of a big boat, so that’s what
it looks like. What’s inside it? Well, there’s simply a feed of compressed air down
the strut, a turbine which will be driven by this compressed air, but also upstream of
the turbine there are combustion chambers, you just purge them, that’s all, you just
blow the sea water out and put kerosene in, and it would go. And that would then
drive an enormous free rotor on its own, and we made these things at Ansty, we made
the three rotors, models of them like this diameter, no, about that diameter.
[demonstrates]

Eight inches or so?

Yes. And ran them in the laboratory, just free jetting, it was quite hairy starting that
rig up, because you ended up with a jet of water this sort of diameter coming out of
the thrust meter, and hoping that it went down a big pipe the other side of the room.
So there was a sort of [laughs] danger area in the middle where you had to start the
propulsion system up very quickly, otherwise it would splatter across the floor you
see. So you did that, and then got it down this other thing that measured thrust. And
this was another example of the team, somebody had volunteered to hold that thing
there with his wellies on, and somebody else, you know, try and get it into the flow of
the thing, another chap knew how to spin the rig up quickly, and so we got on fine.
Got some film of it somewhere. But again, having proved all those, and measures –
measured the efficiency of all the components, so you could write down what it was,
and makes a proper proposal, and once again the board didn’t want to know when I
told them about it. I said, ‘Look this could open up a fantastic market, crossing the
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Atlantic at 100 knots, thirty hours, how do you like it?’ And you can take anything
you like, you know, sort of tanks and lorries, and hundreds of people, all that lot, you
can take them easily. And they just didn’t want to know again after having asked for
it, you know, saying what a wonderful idea it was. But that if you should you ever
need to know, is how to make more than a quarter of a million horsepower, the real jet
engine one, it gets near a whole million horsepower. So, you know, man could have
really sort of made himself look a bit different there rather than creeping round at … I
mean, one of the briefings I gave to some navy somewhere, erm, I stood at the back
for a little while waiting till it all settled down and I was going to go down and give
my talk, and I heard one navy bloke say to the other, ‘Never get anywhere, you know,
old chap.’ And so this other chap says, ‘No, no, no, totally silly fellow isn’t he?’
And, erm, they were going on about the fact that the, what’s it called, convoy speed
these days is still the same at it was during the war, seventeen knots. ‘We don’t want
anything more than seventeen knots,’ he says. ‘We want the average, and if we have
a dash capability for up to twenty-five we’re all right.’ He says, ‘And there’s little
fellow coming to talk to us this morning,’ I was standing right next to him, he says,
‘And he says he’s going to try and do 100 knot navy.’ And they were laughing about
this at the back of the room. Yet the Americans were actually weeping that they
hadn’t got one, a bloke called Admiral Zumwalt, and he and I used to have a chat at
these conferences I used to go to, and he was the one that wanted 100 knot navy, he
was plotting it. ‘You come with one, and we’ll buy it.’ he says, you know, that’s it.
So I make it so as the company can come with one, and they didn’t buy it. We’re all
right for another quarter of an hour.

[21:54]

You mentioned American conferences before, what conferences were they?

The AIAA, American Institute of Astronauts and Aeronautics – Astronautics and
Aeronautics, sorry, did one lot, and there’s another crowd, the American Society of
Mechanical Engineers or something, they did a similar sort of thing. So if you were
lucky you could at least get one a year sort of tucked in, but it would have been a bit
painful to do two a year, because they’re very high intensity things, and they run
papers in three, three – in parallel sessions, you know, so you’re dashing between
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them all, all the time. But they were jolly good, and that’s where you could meet
these informal people in the corridor, or over a cup of tea, where we pretend to forget
all about security, you know, you check the fellow’s not Russian for a start, but
generally speaking you can have a better meeting than you have in a formal sense.
Now on one of these things I fixed up with someone to go and see them another day,
after the conference, and in the meanwhile some wretch, I don’t know if it was the
British Embassy who used to play us up a lot, had decided – they’d found out about
me and they were going to ban my visit. So I had to turn up at the gate of this place,
and they said, ‘You can’t come in, John, sorry, we’re not allowed to do this, that, and
the other.’ I said, ‘Well that’s a bit daft, I’ve come 6,000 miles’, because it was on the
far side, ‘To have a chat with you.’ ‘Ah don’t worry about it,’ he said. ‘You just
can’t come on site.’ I said, ‘Well what am I going to do then?’ He says, ‘Drive back
half a mile,’ he says, ‘And you’ll find there’s a sort of park area with one or two
benches, just go and park down there.’ I said, ‘All right.’ Try anything once. Well
you won’t believe it, by the time I got down there half the bushes had got blokes in
them, and these blokes all walk out and they come and sit on these benches round in a
circle, and we have a wonderful meeting out there. Someone had brought a cold box,
so we got something cold to drink, and we had our meeting outside in the sun of
California. They’re so keen. But that’s another story, you know, and it just shows
how if our Embassy don’t approve it, or somebody doesn’t tell the Embassy it’s a
good idea, you just don’t get it.

Why did the Embassy object in this case?

Oh because I hadn’t been notified apparently, hadn’t applied for it for along enough. I
mean, I went to another place in Rocketdyne, where I hadn’t applied for it for a very
long time, and well just didn’t think it was necessary, I hadn’t the last time I was
there. And I turn up at somewhere and there’s a fellow, er, enormous chap, and he’s
covered in radios and guns and things all round him. And he says, ‘Who do you say
you are?’ ra-rah sort of thing. And he goes off and plays telephone, which is what
they always do, but then he comes rushing out and said, ‘Come on in, Mr Scott.’ And
there was somebody else with me, a Rolls Royce – I think they came from Rolls
Royce Hollywood area, we have an office out there. And they said, ‘You’ll never do
it, you’ll never do it’. I said, ‘Look, he says come on in’. So we go on in, this bloke
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expecting to be locked up any minute. I said, ‘No, no, it’ll be all right.’ And he
escorts us down to various places, and the bloke says, ‘This is terrible,’ he says,
‘We’ll never get away with this.’ So I said, ‘Well just play tight.’ And we get to a
certain place where we tap on the door, the door opens, a lady says, ‘Oh, come in,
John, we’ve been waiting for you [laughs].’ And this bloke looks horrified who I was
with, because he was a fairly senior bloke from Rolls Royce America, you know.
And she says, ‘Come on in’, she says, ‘We’ve got the coffee pot on and the doughnuts
are at the back of the room,’ all this sort of stuff [laughs]. And we have a longwinded meeting on something that was very, very sensitive, but couldn’t be discussed
and wasn’t cleared at the gate [laughs]. So it just shows if you know a few people,
you know, and they were always very good to me that way. I went down to another
one at Rocketdyne, just to tell you because they got me involved on Star Wars of all
things. And again we go, one of the Rocketdyne men drives me down there, and I
said, ‘I haven’t got a pass, you know?’ ‘Oh, we’ll be all right,’ he says. And we drive
up to this place, and he gets out, and again up comes the man with the radios, and the
guns, another equivalent of, and he looks at this fellow and he says, ‘Morning, Mr So
and So,’ he says, ‘Who’s this?’ You see, and Mr So and So says, ‘Oh, this is John
Scott, he’s come a long way to see us, and he just wants to have a look round.’ So
this chap says, ‘You sure?’ So he says, ‘Yes.’ He says, ‘Okay, carry one.’ Next
minute they’re showing me all the latest Star Wars stuff. So can’t be bad, you know.

[26:50]

And that was another thing where Ansty, nothing to do with me, but Ansty was
prepared to make quite a contribution towards Star Wars, and they listened to all the
things that my colleagues were saying, and then just walked away from it, said,
‘Thank you very much.’ So in other words they mocked up their brain ideas, and, er,
just left them to it, and that’s what happened so often. You wouldn’t think it possible,
would you? But that’s the sort of thing that was happening at Ansty, it wasn’t an
American thing.

What sort of contribution, I always thought of Star Wars as being one of those things
that was more hi-tech and lasers than actual rockets?
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Yes, but – ah, well it wasn’t so much rockets, well there was place to sort of fit in
rocket technology. Because what you want is a very compact high-speed generator
that will produce thousands of amps at virtually no volts. So it’s a funny thing that
you actually end up with that does this, and there is a type of generator that does this
called homopolar thing, don’t know if you’ve come across them, but anyway, that’s
what they are. We’d put up various proposals for this and we go to have these
meetings, because what was Rolls’ contribution, it would have been the small gas
turbine driving the homopolar alternator firing off the laser. So there was a real place
for a gas turbine and a laser. I think it was going to be fitted in a tank or something,
you know, so the gas turbine could breathe air or sand, or whatever it ran on, which
was horrible, but that’s the situation. And again they egged us along, and paid us well
for six months, maybe a bit longer, then they just went cold on it, just like that. So by
the time you’ve seen a lot of these things come and go, it’s a toss up as to how Skylon
is still working, isn’t it? And the real reason is that it’s privately funded, we couldn’t
care less when – when HOTOL was cancelled, everybody said, ‘That’s it, we’ve
killed the whole thing, because British Aerospace can’t afford it, and Rolls Royce say
it’s too expensive.’ Three of us formed our own company, think you’re aware of that,
and Reaction Engines is going to this day, and so are we in a minute, it’s going and
it’s got thirty-six employees, whereas it just had the three of us to start with. Anyway
that might be a suitable note on which to end it.

One little follow up question which seems to segway in nicely from the funding issue,
which is – well Rolls Royce itself on going above – more or less bankrupt in 1971,
which is also the year that I think we’re more or less up to.

Yes.

I was just wondering what sort of effect did that have on your work?

It’s a toss up, I don’t think I actually know the answer to that, because they were very
furtive about a lot of things at that stage, and they were cancelling things right, left,
and centre, which is one way of – well I suppose it’s a way of trying to live, but it’s
also a way of guaranteeing that you haven’t got a future. You know, if you cancel
everything and sort of say, well we got through that didn’t we? It doesn’t help very
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much. So I honestly don’t know in detail, I was only involved on the technological
side of these Star Wars things. The point about a rocket turbo pump being that
perhaps you use the pump bit anyway, but the main thing is the turbine is a small
compact thing that within – well our one that goes on Blue Steel is up to ninety – what
is it? Ninety-five and a half or something percent of its maximum speed in three
seconds, so that’s not bad, and we could do better these days. So if that were the case,
you put a generator on that, you can use it whilst you’re still sort of aiming this thing,
there’s three seconds gone just as I spoke, then you’re ready to poop it. So it might
have been quite a tank weapon. But again cancelled. I’m fed up of things being
cancelled [laughs].

Does seem a bit of a hazard of your work to some extent.

Well it does, and that’s when I look at the book called Project Cancelled up on the
book rack in the study, and it’s like I said before, why aren’t we in it? [laughs]

When a project starts off, you know, [coughs] are you expecting it to be cancelled, or
are you expecting to go to fruition?

I think you get more coy about it all indeed, say, well isn’t it nice, but … anyway I
think on that note we’d better wind up for your travel.

[End of Track 12]
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Track 13

Yes, press it if you want to. Fine. We’re looking at the period that came almost
immediately after the cancellation of the Black Arrow and, er – yes, it was Black
Arrow, doing the notes for this thing, I get confused with the other one. Anyway, we
were left with technology, nothing to apply it to officially, and almost all the rocket
department, with the exception of my little group had to be redeployed or something.
Now thankfully no one was actually sent off site, the company was doing well in
those days and could absorb these skilled people. The only trouble is our chaps
wandered off into the – the gas turbine drawing office and looked at their drawings
and decided they were dreadful and said, ‘You don’t do like that, there’s a much
better way of doing it.’ And it caused endless trouble because they’d been doing
these sort of things for years, you know. They said, ‘Well our system works’, and all
these things. ‘Oh, we do a better one than that.’ And wherever these blokes had
landed in the design office [laughs], there was a trouble patch of some sort, because
our chaps were coming up with much more novel ideas. They all settled down after
about two or three years, but it took that sort of time before they’d be proper friends
with them, you know, and talk to them, and so on. Anyway, so with the exception of
my little group the rest of them all got absorbed, and that was fine, because the last
thing you want to do is to get someone who’s been faithful to you for the last ten
years or whatever it is, and just say, sorry, mate, you got tomorrow morning, or
something. You’ve got to remember they’ve all got families and commitments of
school, and goodness knows what. So you do your best. Now we had technology that
as long as it was pumping a liquid then in fact you could apply it to so many things
you couldn’t believe it. And I think in one of our previous talks we talked about –
well we’ve talked about applying the rocket pump technology to water jets and things
like that, which we could use for hydrofoil, there’s a whole variety of things, hang on
on that actually. But aircraft fuel pumps aren’t an awful lot different if you do it right
from rocket pumps. And we’ve – according to this anyway, we’ve told you the story
about improving Concorde just enough to meet the spec, which was a difficult spec,
and I often wonder if it was concocted to almost kill Concorde if you know what I
mean, because people now and again do this, they put in some conditions they think,
they’ll never manage to achieve that. Because it’s quite surprising, Ministry people.
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Is there anything in particular that made you think that about the Concorde job?

The attitude of the industry when I was trying to change it, they didn’t want to know.
‘Well what’s wrong with the present thing?’ I told them, ‘Well it doesn’t work, does
it?’ Or it does most of the time, that was an exceptional test of some sort, well,
exceptional test is what it says we’ve got to do in the book, and as you have recorded
here, the Ministry decided to get me to go and sort it out. Anyway, that’s another
story, and we’ve done it. So there we were left with technology and wondering what
to do with it. Obviously we’ve touched on water jet propulsion, there is a thing you
can apply the technology to types of torpedoes but you’ve covered that all ready, so
that’s fine. What it leaves you with is the commercial side, and I think I’ve told you
the story, I haven’t managed to check this, about getting pumps to work in refineries.

Esso Fawley, was it?

Esso Fawley, yes. Spent quite a long time down there. And they were prepared, as I
probably said somewhere, to take a section of their production plant, pull out its plug
like from other there, fifty cycle plug, and put in a dedicated 400 cycle system. And
that means that since motors run as a function or frequency, AC motors do anyway,
putting in 400 cycles means the motor will run at 24,000 rpm. And the motor can be
small, the pump can be small, and everybody could be happy. And what annoyed me
on that one is that we did all the sums, we did some simulations on our test rigs, and
then we told our board about it, and said, ‘Look, this is a new project for you.’ And
they just said they didn’t want to know.

[04:50]

Did they ever suggest, you know, you should spin off or something?

Yes, we – we did talk about a spin off, and we said this is ridiculous really because
we’ve got these men who have virtually solved this problem, there’s no point in
making a suggestion to the board if you’re not confident, so we would always do our
best to simulate, test, or otherwise, whatever it was going to be first, and then tell
them. And, er, they just didn’t want to know. And so we said, ‘Well, look, I think
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you should talk to the board of BP or whoever it was that runs Fawley.’ And they did
talk to the board, and simply said to them, as far as I can gather anyway, that they
could see there were some advantages but at the moment they hadn’t got the effort
available to sort of pursue them. And that was a fib because I’d got about six or seven
blokes and a superb laboratory that could turn out numbers to suit, you know. So we
didn’t do very well on that one. Now that was one thing. Er, pumping in gas lines
was associated with that, and the company does a lot of pumping in gas lines for
various things, so that was another possibility, but it didn’t last. People just didn’t
want to know. And I can’t remember quite what else we did, there were one or two
other things in that period of about the mid ‘70s. And it was then, things were
looking a bit grim to be honest, we did in fact – I’m trying to remember just one or
two of the things we also did. No, it’s gone a bit grey, if it comes up I’ll tell you. But
whatever they were, they were things that the board didn’t want, or didn’t want to be
too deeply involved in. And so we started to despair a bit, and the department ran
down a little bit, because you’ve got to book work to something, and after about two
years, or three years of that, I ended up as a sort of solo performer I think, or
something like that, they’d had to redispose all of the team I’d got. And then to crown
the lot they decided they didn’t want the laboratory or something, they sent people in
to break it all up and knock it all down, and take the big motors away and all that lot.

Why?

Oh, something to do with rates and rental and – not rental, but rates actually, there
were some industrial rates depending on what you use the building for, and this was
packed full of high performance machinery. So they thought, well, it draws a lot of
electricity at certain times, it does this, and it does that, so best thing to do is shut it
down, which they did. And for a time all I could do is just pump water at low
pressure with some commercial pumps, and still carried on – I evolved, and I don’t
know whether it’s in here or not, evolved a method of calibrating flow meters for
liquid flow measurements. And what you do is to calibrate the oil and water, and then
apply a small correction to work on fuel, or whatever it is. But the big trick is to make
sure your water calibration system is a) traceable to national – national standards, and
b) it is very reliable when it’s working, that it doesn’t shift it to zero or anything like
that, if you know what I mean. It’ll just run exactly as you’ve set it. Most of these
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things the accuracy of commercial stuff is round about one percent if you’re lucky,
frequently less than that, or should I say more than that, because that means it’s worse
than one percent. And what we came up with is a system for working at one tenth of
one percent, and I think I may have told you that, it’s now a national standard.

[08:37]

What’s the advantages of having greater accuracy in that particular case?

Knowing whether an engine on test is performing correctly or not, is it generating the
right amount of gas horsepower, or whatever it is that it’s supposed to be doing, for a
certain flow of liquid, and how can you guarantee this to the customer who’s saying, I
don’t believe that. So you have to put in special high tolerance meters and things, and
say, look, come and look at it, and we’ll run it for you, or something. Now that was
becoming quite a busy thing to do and I spent quite a long time sorting out this
business of flow measurement in industry. Erm … I think I told you before that the
method, which I’m not going to bother to describe to you, did become a national
standard, and it’s still used.

I think you mentioned it previous interviews, yes.

So, and it can be checked any time you like, it’s the checkability of things, you know,
that gives you this, if you like, not just spot type accuracy, but accuracy over a period,
and that’s what you want for the national standard thing. So they got one. But in the
end they even shut down the laboratory that had got that, we told someone about it,
they said, ‘Look the National Engineering Laboratory know all about what you’re
doing, that’s it.’ So they shut that down too. And in the end I sort of said, this is silly,
and was on the verge of packing things in, because there wasn’t much left to do.

[10:13]

And it was at that time when Alan Bond came to this very front door here waving a
blue book, blue covered book in his hand, and it’s upstairs actually, a light blue
covered book, the famous one. And what he’d done is lay out and write out, I don’t
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know how the hell he did it, but I do know he worked – got a little, er – who was the
chap who had a peculiar sort of bicycle? Sinclair, Sinclair. Mr Sinclair as was.

Clive Sinclair?

Well we didn’t want the bicycle, or nothing to do with that, but what he had done is
produce a very small computer I think, I can’t remember what it was called now, but
there was a name for it.

ZX?

What sort of thing, and if you got more than one of them and tied them together
somehow in a strange way, because I don’t understand it, you can make quite a
powerful tool for its time. And Alan set one of these things up in his front room, and
there were desks covered in these things, and we used to leave it working through the
night with a timer on it, and that would try to iterate some of the solutions we wanted
for various things. Anyway, what he’d done is do all that, write it up into a quite
substantial book, and this was the proposal for what to do about space planes. And
thus is was that Skylon itself came out of that study that he did, because the important
thing was that he had done the study in great depth. When he brought it to the front
door, I said, ‘What on earth have you got there?’ Normally anything that was worth
reading we would have got mutually, you know, acceptable copies to all of us, all
three in fact [laughs], well he’d got this book that I’d never seen before. So I said,
‘What’s that?’ You know, ‘Ah, well I want you to read it,’ he says. ‘And if you think
it’s all right,’ reading in our sense means and do the sums to check everything single
calculation, the reading is an incidental, erm, and he said, ‘And if it’s all right,
perhaps we can have a discussion as to what we should do with it.’ So firstly he
wanted a second opinion. Now it took me a month to produce that opinion because
I’m a lot slower at doing sums manually than he was on this ZX or whatever you call
it, you know, computer, working through the night., Anyway sure enough I checked
the calculations on these things, and they all checked out okay, and at that stage
you’ve either got to sort of say, well, it was interesting, wasn’t it, and do something
totally different like growing plants or something, or you’ve got to try and get
someone to fund it. And this was the start of the seeking of funds for space plane
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engine, and since it wasn’t going very well semi-privately as you might say, like
friends of friends, they’d chip in the odd couple of thousand quid keep things ticking
over, but we at the time still wanted more. And that’s when I decided the only thing
to do with it was to take it into Rolls Royce as a project, and that is what I did, I was
very unpopular for doing it apparently. But there were at the time just two people
who backed me up, and they said, ‘No, no, we’ve got investigate this, there just might
be something in it.’ And so I managed to get out of them quite a chunk of money and
set up a small team to review all these requirements for special things to do with space
planes, first thing being the air intake and all the cooling system that you have to put
on the air – the front end. And I managed in the end to persuade them to let me have I
think about half a million or something like that, and this enabled me to get a) a small
team together, and b) get some test facilities set up, and they gave me six months to
try and show whether I could really cool air to the conditions they wanted.

[14:36]

How did you actually know Alan Bond in the first place?

He used to work just about as far as away as that television in another office at Rolls
Royce. He ran a little team that analysed the results they’d got from Blue Streak to
see if it was behaving properly and was it really intolerant, and all the rest of it. So
you had a team of two or three girls, one of whom I saw only this week, a couple of
days ago anyway, she’s not very well at the moment. And he looked after that team,
but as an aside he sleeps and dreams, and does everything, he can’t help it, rocket
sums and equations go through his head all the time. And he therefore thought of
these ideas, in fact to answer your question a little bit more about Alan, his first claim
to fame was on a thing called Project Daedalus, which you may have known about,
but Daedalus being the – I don’t know what it is, an Egyptian, or where it came from.
It’s some fictitious sort of god creature, they just named something after him, I don’t
know why. But anyway what it was was a means of travelling between planets, none
of this earth stuff, it’s all planetary stuff with Alan, and it was nuclear propelled as
well, so I used to tell him it was a rotten idea, which is probably is because you
wouldn’t do that sort of thing. And he reckoned it wasn’t, and eventually he wrote
that one up as well, and let it be known around the world, he gave a few talks about it
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in different societies. And the funny thing is years later, like only three years ago
from now, which is ten years down the line at least, probably nearer twenty, he got
summoned to America and they gave him a medal for it, one of the technical societies,
you know. I don’t know which one it was, might have been this AIAA thing, I’m not
sure. But whatever it was they decided they’d make an award of it and Alan had to go
to the States to receive his medal, which I said was the biggest twist there ever was
because it was a rotten idea in the first place [laughs]. But the others didn’t perceive
it that way, and thought it was a smashing way if you want to go to Mars and
somewhere, this is the thing to do.

Why did you think it was a rotten idea?

Why did I think it was a rotten idea?

As someone who worked in rockets as well.

Well because it produced its thrust intermittently and actually sort of, er, polluted
everywhere it went. It had little uranium balls that shot out the back of it, and they
had to shoot out a couple of metres or something, and when they got there they’re
supposed to explode, and the pressure field from them works onto a parabolic
reflector, this little pill comes in the middle before it explodes and gets the focus,
bang, and you get the effect of this thing over this enormous reflector and it produces
– makes the thing go along with a series of bangs. Now it wouldn’t slow down
sensibly because there’s no drag up there, but to change speed it’s still got to sort of
go through this wretched machine gun like process with these balls that explode, or
are exploded by a series of convergent laser beams actually. At the time it was all
thought to be rather way out, and I have found out that people have reviewed it since
and think there actually might be some mileage on it, and people have done tests on
exploding balls in parabolic reflectors. But they’re hopeless because if you do them
in a gravitational field, what you would actually experience is a thing that went bang,
bang, bang, bang, and that’s no good at all. What you actually have in free space is a
thing floating along with the odd one banging off now and again, and just increasing
or decreasing its velocity depending on which way it’s pointing. So there is some
sense in it, but it’s the way he did it is to bring these massive – a whole mass of small
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uranium balls into the right places and explode them, with lasers that really hadn’t
been properly invented at that time, these are high powered lasers. Anyway that was
Alan and his Daedalus project, this is what he called it.

[18:56]

Now you asked me a question, that’s right, how was he involved or something.

How did you first come to know him was my first question.

Oh, I came to know him just because we all worked together in the rocket department.
He didn’t come from Armstrong Siddeley like I did, what he did do is come from the
Rolls Royce end of rockets. And there was a time when the two teams, the Rolls
Royce team that was doing Blue Streak, right, and our team that was doing Black
Arrow and all these other things, they were all pushed into one building, thankfully it
was down here and not up in Derby. They were all pushed into one building, the
technical crew anyway, and we got to know each other quite well because of that.
Well strictly he appeared as if by magic as just one of the gang one day, and they said,
these are the blokes from Derby. So the first thing was to sort of blow a raspberry at
them because we for years had sat on the other side of tables at Ministry conferences
and criticised their proposal. Now we were pushed into the big, big office block it
was, pushed into there, they’d got men for everything you could think of which we
never had, got two or three times the number of men. And that was the way it
worked, you know. When they tried to push them all together, thankfully quite a
number wanted to stay in Derby, so they didn’t come, but there were still quite a few
that did come. And they turned out to be good blokes in the end, we had some
resentment with them because – to start with, because a) they came on a displacement
extra grant system, which was like a way of boosting their salary. And b) if they
wanted to – they had to change houses to move, they got enormous sort of bounties if
you like to help them change house. And we objected to this, because we said, ‘Look
we’re sort based here, and we’ve been here for years, and we’re fighting mortgages
and we’re fighting this, that, and the other.’ There were times when we were quite
hard up as a result of that. And the Ansty lot were threatening to kill the Rolls Royce
lot more or less [laughs] you know what I mean, because they come down here and
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they’re getting all these perks that we can’t have. So almost weekly they’d be a
protest of some sort arising, and it went on for a long time until the chap in charge of
it, who you know, I told you before, was Val Cleaver. He perceived that people were
more or less killing each other, and he borrowed the company house, we had a house
at a place somewhere down at – it begins with a B, but it’ll come back to me anyway.
Brandon is it? Was it Brandon? No, not Brandon Hall, it’s a name like that, it was
just south of Coventry. The company in those days had a house, house looked like a
stately home, it was all up and down, and you know, posh stuff everywhere. And
what Val did was to borrow it for an evening in effect, and get everybody on an invite
down there, and a mix and mingle thing with tons and tons of unlimited food and
booze [laughs], not that – I don’t go in for drinking much, but anyway, that’s by the
way. And this did the trick because they turned out basically to be ordinary human
beings, you know, we thought well we’d better allow for this, and since everybody
had got a sort of thick head the next morning, they understood why. And that seemed
to do it, and it was entirely up to Val that the two departments as were could merge
without any, you know, thing. I just want a sip of this, if I may, I’m a bit dry.

[22:35]

I might pour myself another one. I have a quick question as well, which I’ll ask while
pouring my own cup of tea, which was you mentioned Val Cleaver once or twice
before, who was he?

Well he – a brilliant sort of rocket engineer, and he came from – he was the founder
member of the rocket teams almost nationally because he worked for – well in fact
worked for, he was the chief engineer and director and everything of the programme
that was going on at de Havillands. There was a parallel programme running on at de
Havillands on other types of rocket engines, or very similar types actually, but for
totally different applications. And that’s the way it all happened, is that Val was
running the de Havilland team, he had been brought up – you might wonder how he
ended up running it, well he was a brilliant, what I might call, intuitional – intuitional
sort of engineer. I don’t think he was terribly good at sort of some of the equations
we used to use, but he used to say, well, you know, tell me what that means, and we
will work something out after that, and it worked fine. Now during the war, he
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understood propulsion, propulsion in big letters, and therefore it can apply to
anything. And what he did was spend his time designing new propellers for fast
aeroplanes. And one of the things he did, just as an example of his claim to fame,
which he so modestly wouldn’t let you know about these things unless you screwed it
out of him, he not only designed some new propellers for Mosquitoes, which as you
know is a very fast sort of interceptor type aeroplane, or you could use it as that, but
he used to insist on going out on the flight trials too, and diving these things to
goodness knows what speed from way, way up in the sky. And, er, they worked, they
worked, and if they didn’t work he was there to see it. He didn’t bother with test
reports, he just, you know, fly me a little faster and all the rest of it. So he knew all
about propellers. And when de Havillands got towards the end of the war having
made lots and lots of aeroplanes, and propellers, and goodness knows what, talk what
are we going to do next? And he was one of the first chaps who’d been a member of
the British Interplanetary Society since the mid-30s, and the answer was what can we
do with rockets? And the answer was not much to start with until you think of what
can go with them, because you need a decent sort of aeroplane to put them in in the
first place. And so he ended up in charge of a team, very good team actually,
although again rivals and we sat the other side of tables in many Ministry meetings.
It’s how these things happen, and this was in fact to try and apply the de Havilland
technology to other things. And the technology was different because of a decision
that Val Cleaver made, apparently all the office were against him, but he says, ‘Can’t
help that, I’m in charge here, this is what we’re going to do.’ And they did something
very novel, which believe it or not these days they attribute that type of cycle the way
in which it all worked, that – the biggest example of it is on the shuttle. So what he
thought up for a small rocket engine for an aeroplane, has become the principle, that’s
all, nothing to do with the size, the principle on which the shuttle engine worked.

[26:25]

And therefore he developed good relations with, in the end, with a rocket company in
the States who were making that sort of engine, they used to swap stories. But a lot of
that was done informally and because you just happened to know somebody and trust
them. I doubt if there were ever any meeting notes taken and things like that. You
just used to go and see people for a weekend, you know, and you’d chat about it.
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What was the company in America?

Rocketdyne, and we got on exceptionally well with that, and he opened a lot of doors
for me to go and talk to them too. He used to say, ‘I’ve fixed it for you to go and talk
to Mr So and So next week.’ I’d say, ‘But he’s not in England.’ ‘No,’ he says, ‘He’s
in California.’ You know, ‘So and so, the secretary has been told to get you tickets
for Friday afternoon or something, and you fly out there and do some meetings next
week. And whilst you’re at it you might do the following,’ and he’d lay out some
other things as well. I’d go and bang on people’s doors, and we talked of new rocket
systems, it worked very well. I got told off many times by the Embassy for not
having notified them about this oncoming meeting, they could send their official,
what you might call, representative from the Embassy and reflect Her Majesty’s point
of view on this thing, which they knew nothing about at all, but I’m afraid I invariably
forgot to notify the Embassy [laughs]. So, er, we got on fine without it, because Val
said, ‘When you get to so and so, I’d have written’, or whatever it was in those days,
perhaps it was telex or something like, he’d had sent something to some very senior
man of – at his own friendship. These were usually directors of the place, and there
were about three or four of them. He said, ‘You go and so old Joe so and so, and tell
him I’ve sent you, and he’ll sort you out.’ Well they did, I ended up in all sorts of
funny places, with bits of Stars Wars and all sorts of things. They used to show me
things which were so classified you couldn’t see them in America, but because I was
just this wandering Englishman, they sort of said, come and have a look over here,
[laughs]. Well they knew that we were not financially capable of doing some of these
experiments, they also had been told, I am told anyway, that muggins might have a
contribution to make if they told him a bit about it, ‘cause there were certain things I
could sort out. And so I ended up in all sorts of funny places in the States, you know,
on a very good happy sort of relationship.

[29:06]

Is there any formality to that sort of relationship, does anything get written down?
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No. No, not really. I used to do what you’re doing at the moment in my rental car
driving back from some meeting near San Diego way, perhaps when my hotel was
still up in LA or something at the time, I used to shuttle up and down that bit of coast
line quite a lot. But what I did is drive along and when it was quite I could switch on
a small recorder, not one like this, and that’s all the records there ever were which was
really a means of me downloading the information onto a little tiny tape. When I got
back Val Cleaver’s secretary would type this out, so he could read it, but it was only
typed out for him, on his circulation that was all, there was nobody else. So we kept
things very quiet, and it worked a treat, it really did.

[30:06]

In those sorts of discussions with the Americans, say they’re presenting you with some
hi-tech secret item of technology, what do you actually talk about when you’re
presented with something like that?

Well as them how it works to start with. I mean all these very interesting Star Wars
gadgets, which were highly classified and the British Ministry had gone wild over
classifying Star Wars. You’ve got to be a Nobel prize-winner to work on it, if you
know what I mean. And in fact a number of us sort of working on it quietly, and
thinks like that. And so Rocketdyne said, you know, ‘If you come across, there’s
something we’d just like you to see,’ that’s all, you don’t make any notes, you go and
have a look at this funny thing. And there was one of the things was something that
could shoot an aeroplane down about five miles away, laser beam weapon of some
sort you see, they were all laser weapons. And the word went round that Scottie
wouldn’t understand anyway, so you can show it to him [laughs]. So I remembered a
few of these things, I used to come home and talk to Val about it, oh I wondered what
they were doing, you know, sort of thing. But in England if you mentioned anything
like that, you got clapped in irons, this was not just ordinary secret but extra secret,
and they love to do this in England, they’ll lock you up for nothing almost. Whereas
in the States, provided they know you we got on fine.

Are they interested in your opinion on those bits of technology as well?
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Yes. Oh, yes. You’ve got to allocate it, when you go over there, leave a whole week
or so fluid, ‘cause one thing leads to another and, you know, you talk to one bloke on
the site, and he says, well really isn’t what I know about, or something like that, you’d
better come back on Wednesday and we’ll see if we can get so and so, and we’ll
discuss it quietly somewhere. So it was just done very unofficially, it was never on
their visiting list, and I never bothered through the blooming Embassy who would
have said no to everything. Erm, we used to sort of have lots of informal meetings,
and the secretaries used to know that all they’ve got to do is keep bringing in some
more coffee or something and keep the door shut. And it worked fine. So … yes,
talking about the, if you like, the things that happened, it went onto my little voice
recorder and then they were typed out for Val Cleaver’s own use, and very rarely did
things go much further because I left it to him to decide whether he’d tell Rolls Royce
about it or not. And just one bloke times the airfare and a few hotel things, it didn’t
really cost him that much to stay in touch. And so that’s how I ended up going out on
trials on hydrofoils, and all this Star Wars stuff being shown to me, which I didn’t
really understand, but never mind, it was worth hanging about. And in water jet
propulsion they liked that I was doing, because I came up with a different way of
doing it. And obviously they’re prepared to pour money in, where the English
weren’t, so you can either shut up about it and just weep quietly, or go join in with
somebody who at least is playing ball. And it used to work very well, I guess about
two or three times a year I’d disappear off to the States for a bit.

[33:39]

When you said you had a different way of doing it, do you think there was a difference
in mindset between your own – between yourself as a British engineer coming from
that background and the American people you were talking to in similar sorts of jobs
in the States?

One of the things they suffered from, I think there was a different mindset because
one of the things they suffered from was being told what to do, and then go away and
design it. It’s better if you’re not told what to do, better if you’re just told what the
problem is, because then you can go for a quiet walk in the country or something until
the idea gels. And certainly that was the case on some of these underwater things, and
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things like that, they just hadn’t thought it out at all, they were doing what it said in
some – almost in a textbook if you know what I mean. We’d actually made and
tested, I had a laboratory still at that stage, just being the last two or three years of it,
where you could test almost anything as long as you could make it to start with. And
because you’ve got to make something that’s sensible, a small expenditure, but then
you can test it and come up with real numbers. That’s the one thing we were good at,
whereas the Americans had quite a number of publications which were in fact a study
of the possibly application of de dah de dah to so and so. But there’s no numbers in it
that are hard numbers, they’re just discussing, you know, it’s a bit academic. And it’s
all right being academic, you’ve got to have a bit of that, but in the end – at the end of
the day it’s a question of will it actually sort of scoot across some pond a lot faster
than anything else, or something like that. And, er, I may have mentioned it in here,
because the chap, I see there was the name of Admiral Zumwalt here, but that’s right,
we talked to them about all sorts of things. And he – he had men working very
closely with him, who had the same sort of mindset as us, and were going to go at it
full stop. And in fact in the end Rocketdyne marketed almost what we’d been talking
about, they were a bit naughty when they feel like making things, they don’t worry
about rights and patents because they can buy you out tomorrow, you know. And the
upshot of that was that they made something that was almost identical to what I, not
only sort of proposed and worked on for years, but actually patented as well. But that
was it. Do you want to stick it on pause for a minute.

[36:18]

All right.

What was the thing they patented?

[Coughs] The thing I patented, I don’t know what they patented, but it was a new type
of impeller, I think we’ve touched on it probably slightly, but it revolutionised high
speed pumps. And you could apply it to so many things. So we did actually, we
patented it in England, but I perhaps suppose we didn’t patent it in the States and
maybe they just used it. But it didn’t matter really because at least it got used, and it’s
not being used by an English company at all to this day, and Rocketdyne water jet
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propulsion pumps are still being made in the States and working quite cheerfully, for
anything that wants to go fast and be reasonably compact. So that was the difference
on that one.

[37:17]

Anyway, I’m not sure where we got to, to be honest.

I have one or two other follow up questions that have just occurred to me. I was
wondering why were the – why were the Embassy so hostile to you having meetings
with people?

Because they weren’t part of it, set of academic idiots, pardoning your own situation
[laughs]. That’s what they were, I mean, I’m sorry if it sounds rude, but the fact is
they could fill a room full of PhDs and not one of them had ever sort of cut metal or
made anything and so on. They sit there in a miserable row like, sort of something
from some church parade or something, you know, all sit there looking very formal,
and they’d say, ‘Well I’m afraid it doesn’t fit up with some numbers that we have
generated.’ And you know they couldn’t have generated these numbers because they
haven’t done the tests. I mean, I was a great believer in doing things empirically, you
certain need the theory to set the picture, but how do you solve the problem? And that
was the way to do it, was to sort of solve it by just try something that broadly fixed
this requirement, and it will tell you certain numbers, and then you can bundle these
numbers into equations, or for that matter you can try and find out why these numbers
are what they are, and then exploit his fact. And that’s how I did it.

[38:39]

Doing that sort of work, how would you see yourself as different from a scientist?

Different from a scientist? Well, the fact I think the difference was that we were very
much applied in what we did, and if we hit a really nasty problem then the first we
would do is set this thing up and get some proper measurements out of it. Whereas
our revered friends from the ministries and places like that, they’d sit down and write
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a paper on it, and it would be all nice and sort of if this, and if that. But you look at
the numbers and the coefficients are all different, or whatever they are, just wrong all
together. And that’s why we suffered, as I think we’ve touched on in here, that some
of people up at NEL, East Kilbride, they made themselves careers out of just saying
no to anything that was industrial, and trying to sort of doing their own version. But
you wouldn’t believe how crude some of their experiments were, and how
insignificant they were. I mean, there was a thing they came up with, we’re talking
here, we’ve talked about a different way of working with cavitation in certain types of
impeller. Well, if you talk about cavitation to most people the first thing they think of
is it will eat away metal wherever these cavities collapse, and it’ll sort of chew bits
out of it, and you get rotors with bits missing, so you need to understand some of that.
Now there are two ways round that, one is I invented a rotor which didn’t suffer from
cavitation problems at all, it had plate – big cavities, but they collapsed in the liquid,
they didn’t collapse against – if they collapse against metal they’ll machine a hole out
of that metal in no time, happens to ships’ propellers. But if you can arrange it to
collapse in the liquid just next to it, the blade, no problem to anybody, so I came up
with that. And this, they thought, didn’t believe it for a start, but they – all they got is
an ultrasonic drill, which you go down sort of shops and buy, and it’s got what they
call a horn on the end, a thing that looks like a ball pen, and they were going to put a
piece of metal underneath that, and you switch this ultrasonic thing along, and it goes,
[makes high pitch whirring noise] like this for hours, and hours, and hours. You put it
out and have a look at it, and sure enough it’ll have damaged that. But it’s not use,
because nothing like what happened in a pump, in a pump the thing doesn’t work that
way. And they were literally, I’m not knocking you or anything, please excuse me,
but anyway, they were the people who’d come up with theoretical papers on the
design of this, and the design of that, and used to say, ‘Show me a rotor that’s run then
under these conditions.’ ‘Oh, we didn’t make a rotor, we used these little sort of
aspirin sized things and a dipper probe, that used to sit in the water just above it and
blow bits of metal out.’ I said, ‘Well that hasn’t got the slightest relevance to our
pump to our pump at all, you’re wasting your time.’ But they didn’t like to be told
they were wasting their time, because they were Her Majesty’s servants, civil servants
and that, with the exception of this chap called Pearson, who used to sort of work with
me quite a lot. He’d come down to Ansty and we’d show him things on real rigs that
were working under real conditions. But his mates were very, very snooty little – well
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one little blighter in particular, terribly snooty and seemed to be full of disdain for
industrial approach as, ‘Well you just made this thing and, you know, it’s sort of run it
or somehow.’ Of course it won’t be really like that, you can’t scale it up or down,
well we did, I made some from this size to sort of this size. We did – butthe thing to
do is just do it and find out what it is that the latest thing that’s biting you if there is
something. And if nothing biting you, you’re lucky, if there is you’ve got to solve
another problem, one that was fairly small to start with, but perhaps it’s got worse
with size, as an example. But we did crack this, and that was why the academics, er,
sort of fell into disrepute in country.

[42:55]

I gave them a proper seminar once down at Oxford, I don’t know whether that’s in
here or not.

No.

No, well, somebody said would I go and give them a talk. I said, ‘Well, talk is one
thing, I play it as a seminar and we’ll see what happens.’ And, er, I – I got a load of
view graphs, view foils [transparencies] thought well, these are – I’ll write down the
key equations that I use for this design. I’ll open the book, and tell them all about it,
and they will only continue to make academic things, they would never make
anything useful. And, er, they – they welcomed me down there, and I gave this talk
and all the rest of it, banged up these equations on the wall, and this sort of thing,
projected them, tell them what exactly each part of the equations meant [coughs], and
how we could test for these individually to get the right practical values of them. And
then we got a question time. And one old chap on the – call him an old chap, but he
was, sort of white haired old dodderer, the typical thing there, they live for ages in
university areas, you know, they just – well just don’t die, I don’t know why. But
anyway – probably because they don’t do anything difficult, but he stand up and he
says, ‘Most interesting to see your equations, what reference did you get them from?’
I said, ‘I didn’t, I derived them.’ ‘Oh,’ he says, ‘Well we didn’t think’ – he turns to
his mates, and says, ‘We didn’t think industry used such complicated equations at all,
did we?’ And this was it, and the fact that they’re not in any textbook, in fact the ones
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in the textbooks are the ones you throw out, they see, he couldn’t accept this, because
he has to be able to look it up in Jones & Blogg or whoever it is that published in
1930 something. The fact that we’d got things that were, a) not written down, and b)
working way beyond normal sort of limits, you know, this seemed to upset them. But
that was a typical reaction, the fact that he sort of said industry didn’t really use this
sort of approach, you know. I said, ‘Well if I’d got some cine stuff, I’ll show you
some cine stuff of it actually working.’ And we did in fact show various people some
of the film that we’d taken just on our rigs. Because almost all our pumps were made
– the bits that go round are all made of metal and everything and so on, but the casing
we made of Perspex. So you could see everything that’s going on inside it, and I
became the official company photographer for using a very special camera that took
8,000 frames a second. Now that you just wouldn’t believe, but you do, and you set it
all up and do it, and there’s a big bang, the film makes a noise when it does this. And
you perhaps a week or so later get it back from someone that’s processed your film
for you, and you can sort of see that the rotor’s only turning round at that sort of
speed, and you can see all these wonderful flow processes that you’ve been on about
developing behind it, now the cavities disappear, and all this sort of thing. And that
used to do people a lot of good because I used to go around deliberately showing this
sort of thing by way of showing that we have an achievement that they haven’t. But
you’ve always got to watch out for the ones that haven’t got it.

[46:25]

I mean, for instance I was sent across to Paris to give a briefing which is part of a
Europe to USA briefing, a type of aren’t we clever lads thing, would you please come
across and give this. So I gave them a talk and then said at the end of the talk, ‘I
would like to show you a film.’ Well the French didn’t like me because we – we had
a competition, I think I may have mentioned it, where we beat them on various things,
and word had gone round And the upshot of it was that I said, ‘Well, I’ll show you a
film, if Monsieur so and so would do it please.’ He puts it all on, and switches it on,
and it was absolutely all chewed up. So I said, ‘Stop, stop, stop, you know, you’re
doing it wrong,’ sort of thing. And it turned out that they had literally decided to
louse our film up, they’d left it with twists in it, and they’d pulled bits through here,
loused the film up. So it had to be withdrawn in the end, couldn’t show it to that
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particular meeting, because the French had knackered the film on purpose. You put it
in upside down, twist it enough, it’ll fracture somewhere and bits of film will fly all
over the place [adopts French accent], ‘Oh the damage.’ Anyway, whatever. And
this was it, you’ve got to withdraw your film, and that’s how they got round that one.
But there are a lot of dirty tricks is what I’m touching on.

Is that dirty tricks from commercial rivals as well?

There might have been, it was a sort of European – the silly thing I didn’t understand
it was a European proposal to the Americans, and the Americans say, ‘Sure, that
sounded interesting, you know, and we could have done with knowing about it a bit
more.’ But I think we sorted it out outside the meeting, but in the meeting the bloke
ruined it. Thankfully it had given time to wind up a bit, like nearly a week, I can
understand and talk French with the rest of them, and this is what I did, and
complained to someone bitterly about that, and he said, ‘Well, they don’t like what
you’re doing ‘cause their experiments didn’t work, or something.’ You know, telling
the Americans which might have resulted in a contract for work for us, in fact it didn’t
the whole thing was a waste of time, but at the time you don’t know that, you can’t
take the risk. So you tell them about it, and that was it.

When abouts, as a quick verification, when abouts was this meeting in Oxford then,
the meeting in France, just as a…

As a general thing, probably about ‘67 roughly.

For both of them, or …?

Yes. I would think so. That sort of timescale. We were lucky, we had some good
test rigs and some good designers, and we spend ages running things, and seeing what
happened.

[49:17]
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You said something really interesting a while ago, which was, you know, theory in the
textbook is the first thing you throw out, why?

Well, one of the things that you’ll find in almost any textbook, and I’ll probably find
one upstairs if I looked hard enough, as regards cavitation, it just says cavitation is be
avoided at all costs, you see, because they’ve got these business of the things that had
got holes eaten them and all the rest of it. As I said, it happens to ships’ propellers.
Now we in fact came up with a thing where it had to be encouraged, because it
wouldn’t work without it, difference between suppressing it or running under
conditions where it wouldn’t occur. Now the net result of them running under
conditions where it could not occur or would not, was that their pumps run very, very
slowly. If you speed them up you got trouble. So they run very slowly. Now – I
won’t bore you with this, this I hope, but if you want to generate a lot of pressure,
parts of the pump have got to go round quite fast, like the periphery, so you end up
with a big disky like thing where the outside’s running at roughly the right speed that
you want, but the inside is waffling about and the whole thing becomes terribly heavy
and runs very slowly. What you want is something that’s really compact and runs at
perhaps ten times that speed, and people used to not believe it. So that was the thing.
Er, if you come up with a thing where instead of avoiding cavitation, you encourage
it, the unwritten book says that the faster you run the better. And that’s why I was
talking to people at Fawley down into running their thing at 400 cycles rather than
fifty, it’s eight times that speed, isn’t it, eight times? It was things like that. And the
result of operating in that world where you run at certain – certain combinations of
numbers but they can only be achieved by running very fast, is that whatever you
made is very small, very small and very powerful. And the importance of that is that
it’s light, very light. Hence it’s starting off as a requirement for a rocket engine, but
because it was in the case of the Shell thing, Fawley whatever, it was so light that if a
pump failed somewhere, you could literally send a man up a ladder with one tucked
under his arm and put it into the pipeline, bolt it all up, the ins and the outs, and away
you go. Whereas the other ones they’ve shown me down there was so large that they
could not be up in the air at all, they were build on concrete platforms on the ground,
and you had to shut half the refinery down to sort of service them. But we didn’t need
to do any of that, you just take it out the line and put another one in. So it’s largely
size and speed, but the size comes from the speed at which you can operate it. That’s
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the real thing. We had a lot of fun doing that sort of thing, you know. People didn’t
agree with us, so you had to show them the films.

Where there any other occasions where you had to throw the theory out?

Yes. You do, because in fact it just gets in the way, and that’s what people used to try
and – people in East Kilbride and other places like that, they’d quote the theory at me
and say, ‘You can’t possibly do so and so, because of so and so’s equation, it tells you
to do this, that, and the other.’ And, er, you say, ‘Well, very sorry about that but, you
know, if you run fast enough you’re going to a new regime.’ It’s very much like
something that was being pushed very hard, sort of thirty or forty years ago, how to
go supersonic. I mean there’s books galore have been written about subsonic flight,
but supersonic flight, as you know, everything just broke up, things like that. It was a
long time before people found something that was capable of sustained supersonic
flight. And that’s where people like Val Cleaver would have come in with his rocket
engine, you know, and all that went with it. And he worked on that for quite some
time, and I’m trying to remember. I think they did achieve something that was just
supersonic, and that’s the way to do it. But they must have had to throw all the theory
out of the books to do that, and, er, it’s interesting reading some of the papers that
were published eventually from that era. And they were doing exactly what we did,
they just run it faster and if it blows up they make another one, sort of thing. But, you
know, it’s quite thrilling to work in that sort of environment, and come home happy
some times, and a bit miserable other times, when all you’ve got is something that’s
bent and twisted, but when they work these were something.

[54:27]

While we’re talking about Val Cleaver again, I was just wondering, you mentioned
sort of lot of trips to the States, a lot of meetings with people, but can you give me
some example of the sorts of the people that you were meeting?

They were usually the engineering directors of key companies that were involved in
aerospace work, as we understood it in those days. Either that or they would be
department heads who covered a whole area of research work, had mighty big teams
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too. And that they would – they would sort of welcome you aboard and, er, have a
quiet talk if you wanted one sort of thing. So it worked all right from that point of
view.

Any companies you worked with closely in particular?

Rocketdyne was the closest, but the other companies was for instance Aerojet, they
lived out in – further up the coast, further up the coast. Rocketdyne was at the
bottom, Aerojet was about half way up on the California coast line. And then there
was another lot somewhere else, I’ve forgotten where they were. But anyway, er,
they were all sort of rocket type companies, and as a rocket company they also found
they could very easily read across into water jet propulsion which was the first thing
that people wanted, and the US Admiralty were quite happy to do down and support
it. Whereas the British Admiralty thought it was a load of rubbish. And, er, I mean
just to give you an example of the British one, one day I wanted to give a paper on a
new propulsion system I’d come up with, where the whole boat, or whatever you like,
whatever you call them ships or boats, but anyway the whole thing would run in
excess of 100 knots, which is about 120 miles an hour. And I’d arranged to go down
to Bath, Bath England, where they had there what they called, excuse me, erm,
advanced something or other department, it was the future planning and all that lot.
So I turn up down there, one more Rolls Royce chap with me, but that was all, and the
room steadily filled up with these idiots, they turn out to be, literally brass bound is a
good word to look for. And eventually we settled down and probably about thirty or
forty people in this room, but prior to it they realised we’d travelled a bit and said,
‘Well would you like a cup of tea or so and so?’ ‘Yes.’ You end up walking around
with your saucer and your cup. And I happened to be drifting past some group who
one chap sort of went, ‘Ha, ha, ha, ha.’ I thought, ‘What’s up with him?’ And he
says, ‘We’ve got some sort of silly old fool this morning,’ he says, ‘We’re going to be
told all about how to go at 100 knots, 100 knots?’ he says, ‘Absolutely impossible,’
sort of thing. You know, I sort of walked passed, I didn’t say anything at all. But this
was their attitude first, they decided it was not possible and therefore whatever he
proposed there’s got to be snag in it somewhere, forget it. And that was absolutely
typical.
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What basis were they deciding it wasn’t possible?

Just because nothing had ever done it before. They were still in the copper bottom
things like Nelson used to use, you know, and they under pressure it turned out that
their convoy speed was seventeen knots, so in other words a group of ships would
travel always at seventeen knots, and if you want anything that’ s really sort of a bit
dynamic you could have some of these fast motor boat things that can do about thirty,
forty knots, they can just whiz around and sort of act as torpedo boats if you want to,
things like that. But there was this business of the convoy at seventeen knots, old
chap, there’s not much point in exceeding that, because you’ll all end up at different
times, you see. Well it means you should have started it a bit earlier, doesn’t it? Is all
that is. But they decided that it was a laugh to start with. And this particular
propulsion system has just never been used, which is a shame, but it didn’t. Have we
talked about the interaction with the French on this one?

We talked about interaction with the French, is that the test rig where something went
wrong, test tank?

Yes, it is. They tried to sort of trouble me, but they failed, leave it in like that [ph].

[59:13]

It brings me onto to something I’ve been meaning to ask about actually, talking about
this very sort of conservative naval architect’s view of, you know, we’ll never go fast,
need to go faster than seventeen knots.

Yes.

As an engineer who’s building, you know, rocket engines and turbo pumps, and that
sort of thing, how much do you think about what it’ll actually be used for, and how
much it might change the world, and that sort of thing, the bigger picture sense?

Well, if you can identify two or three really good selling points, you have to do that
anyway in order to be able to try and just sell it to our local board who were
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supporting all these different weird things. And sure enough you can find them. And,
er, the Americans have got a hovercraft that would get up to 100 knots, and I actually
got on the thing and looked at it all, it wasn’t going at the time, but you know, it had
survived several 100 knot runs. So that was good on their thing. The English knew
that it was therefore possible, and that didn’t worry them at all, because we had
designed down the Isle of Wight things that would also go at 100 knots. We didn’t
make them, we did do the model tests in the tunnels, but, er, I don’t think we actually
made anything you can put men on, but the Americans did. And it was just an
ordinary hovercraft that had got bags of power in it. And we thought 100 knots is a
good number, and sufficiently above – even the ones that I’d been out to sea on, for
instance, which were forty to fifty knots, 100 knots was quite something, things start
to whistle by a bit fast at that. And they wanted just that sort of thing. And it worked,
which was completely in the face of people who said, the skirt would tear off and all
the bottom of the hovercraft would be left standing, you know, and so on. But it
wasn’t, and this is what we were pleased to sort of know about, we didn’t build one of
those ourselves. But you know, you can revere what you’re going to get out of the
thing and it becomes the carrot, doesn’t it? That was the real thing, so we then go
onto other things where people just wanted commercial shipping, if you like, to sort of
be able to go up to this fifty, sixty knot bracket, perhaps not the 100. And that’s why
we did quite a programme with BP I think it was, er, haring up and down the Solent in
very high powered boats. I came across a picture of me doing that the other day, and
the darn boat was doing this sort of bouncing thing [demonstrates], like things do if
they go fast enough, and somebody on the chase boat that we’d got must have decided
this was the time to take the picture. And there’s a picture of this boat going [makes
bouncing noise] like this, and overtaking the chase boat, me hanging on like grim
death stirring the thing, one hand on the throttle, one hand on the – going straight
passed the chase boat at about twice the speed [laughs]. And there was no part of this
boat that’s on the photograph that’s in the water [coughs], just left the water all
together and decided low flying was the order of the day. So they were fun, I mean,
but there again this was going back to Val Cleaver, he said, ‘I’ve had a call from a
chap called [Morris] Brennan actually’, who was in charge of advanced projects down
on the Isle of Wight, we and a few others then get invited in to sort of participate in
this high speed craft running thing, with BP as well. And the upshot of it was that a
lot of boats failed during that week, but Val just said to me, ‘Go down to the Isle of
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Wight for a week and see what’s going on, you know, and have a go at things if you
can.’ So every time a boat came vacant, I sort of leapt in and so on. But this famous
one, as I say, there’s me driving the thing, probably somewhere near sixty knots, I’m
guessing, but it certainly left the chase boat standing, and flew straight past it. It was
good.

Did the work actually lead to any real outcomes –

No.

Or was it the 100 knot hover [inaud]?

No, it didn’t, it didn’t. Because some of the things that were proposed broke up, they
were not structurally sort of sound, and some of the other things, er, it got down to the
fact that – well, I think had they made these things in numbers it might have worked.
But a lot of the requirement went away because what BP had asked is could we devise
some craft, it was going to be a hovercraft I think, but we tested other things as well,
that would come from the Arctic, or the Antarctic, I forget which, back to say a
temperate zone, because of bringing oil [coughs]. So I mean, a tanker in normal life it
does about fifteen knots I suppose, but they wanted 100 knot tanker, so we decided
we’d all put our heads together and see what it – what would involve. And they could
be done, and they’d have to go over the top of ice flows though if they saw any, so I
think it was the fact that you couldn’t steer them very well. They tend to go in
straight lines you see, and if you find a big iceberg or something, it would be worse
than the Titanic in front of you.

[1:04:40]

This water jet propulsion work, the things that are connected to it, is there something
that continues beyond the 1970s, or …?

At Rolls Royce it didn’t, and I don’t think there’s anybody else in England that’s
bothering. What I can tell you is that Rolls Royce remembered the work we’d done,
I’m sure it came this way, and they’ve bought up a Scandinavian company that makes
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these things. Now they started off by making a thing that looked just like a propeller
in a tube, strangely enough in the last year or two it’s started to look almost identical
to one of the ones I tested years ago. And I think they just waited until a certain
patent’s ran out and said to this company, ‘Look, one of our research areas covered
the following would you like to look into it.’ And now we’re buying the blasted
things back. It’s crazy, but it’s true. And they’re using them on what they call fast
ferries and other things that want to get a bit of a move on.

[1:05:41]

Perhaps we actually should probably go back to where we started off from, which was
actually what you were doing in the 1980s.

Well now we can move forward because –

We went down this path where we said how did you know Alan Bond.

Yes, that’s right. Well he brought this thing to the front door as well.

Did you know anything about the idea of the space plane beforehand, or was this all
new to you?

I didn’t, I didn’t, because, you know, I wasn’t thinking that way. No, he turned up. I
mean, I’d known him for years anyway, but even by then he turned up with a book,
which I’ve still got upstairs. I often use it as a thing I wave about in a lecture or
something, ‘It’s all in here,’ you know, and this is where it starts. And that got me
into the situation where, as I mentioned, we had to set up a very special test rig to look
at the first heat exchangers that were required on the inlet of this thing.

What was actually in the book?

Just about solid with calculations, equations and calculations, how to design an engine
that would need this type of cooler, it went further than just the cooler, it was the
engine that went with it and all that lot. And anyway in the end on that the board
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decided, as I said, to give me six months or something like that. And I only made one
condition with the board, which you can’t normally get away with it, but I said you
either do it my way or not, it was so important. Erm, the one condition was that it was
a hand picked team. So I actually sort of picked out of the woodwork a number of my
old rocket colleagues, I knew I could depend on them, they’d understand what it was
all about. And that being the case we set up the test rig, and we were running it round
about month five I suppose, well within the six months, and we found a way to go. I
wouldn’t say we solved the problem completely, but we found a way a go. And it
amused quite a number of the people up in the test area at Ansty because we made it
snow in the middle of June, snow was pouring down round that test rig. The air was
coming out so cold that it took the – on a summer’s day, took all the sort of moisture
that’s in the atmosphere and froze it promptly and instantly, so on the down wind side
of the test house it was snowing quite cheerfully when we were running it, and that
proved that we were doing the right thing. Someone mentioned it the other day
because there were chaps running round with a clipboard over their heads because it
was snowing so much, couldn’t believe it.

It actually got that cold as a result?

Oh, yes, rather. We did a good job. We could use something like, erm, let me see,
seven tons of liquid nitrogen in a day, something like that. And the liquid nitrogen
was what provided the cold part of it, and it reacted with anything it found then, and
the first thing it finds is moisture in the atmosphere, saying that this snow is quite –
quite positive ordinary snow, you know, but the air temperature coming out of the
thing was something like … something like … minus 100 centigrade, maybe a little
bit more. And so a lot of things actually go solid at that temperature, things freeze up
and all sorts of things happen. But at least up the mighty exhaust pipe we’d got there,
there was snow puttering away and people came from a long distance to see it,
because it was the middle of June. [both laugh]

[1:09:24]

It might be useful at this point if you could actually describe how the engine with the
heated exchanger was actually supposed to work.
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I can if you like, it’s –

Just it would be quite helpful for me.

Well, all right. What we need is then at the time, just trying to think the best way to
put this. You’ve got to have an engine that can go – work over a very large mac
number range if you want to actually have a real space plane. And that being the case,
it’s going to go up to extremely high numbers of Mach number, and things I mean like
Concorde are two Mach number, we looked upon as a taxi or something, compared
with this thing. It’s got to go up to a Mach numbers of round about ten, twelve,
maybe fifteen, before it leaves the atmosphere completely, and goes off as a rocket.
Now what Alan had dreamed up is a propulsion system, which took in air and handled
it in a way, which I’ll cover in a minute, erm, blew it out again somewhere else, an
adaptation. What he’d done is combined a bit of a – an ordinary gas turbine if you
like, with a compressor on it, with a combustion system, and that combustion system
was running at – for pressures that even rocket engines found a bit twitchy, but they
could do it. And therefore you put at the back of this thing, instead of having an
ordinary aero type combustion – combustor thing, you had to feed it into a thing that
looks – just a chunk of high pressure rocket engine. But it’s a very ingenious one
because it’s going to run on compressed air, which has got to be very highly
compressed, and hydrogen, that was the other thing. And so you’ve got all this
hydrogen on board, you use the hydrogen to cool the air that’s coming into this thing,
because even at Mach five, which is not too much, but we had to – in the end we
found that this particular engine had to go up to Mach five, and at that stage it stops
breathing in air from the atmosphere and starts to use the hydrogen and a separate
onboard oxygen supply to run the rocket engine. All right. Er, and so you’ve shut
down all this breathing system, but the breathing system has to be capable of, what
you won’t believe is that if you take a thing and flight it at Mach five, and take air
down inside it, that air as it slows down goes up to 1,000 centigrade. Just air, not
running or anything, just air under compression. And it is compressed to about 100
atmospheres I think before it goes into this rocket engine thing, so it’s unusual. It’s a
rocket engine with compressed air and hydrogen at one stage, and without changing
its hat very much, it becomes hydrogen and oxygen, on board oxygen. So you’ve got
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the basis of a device which can fly up through the atmosphere extremely fast, up to
Mach five in fact, we said was the cut off point, and after Mach five one thing and
another, the valves change here and there, and this becomes a rocket engine and
carries on out into space. Now that’s the quickest way of describing it, but it means
that the cooler on the front end has to be a) quite massive. And so you’ve got to find
out how do you make it smaller and still keep it working, but it’s got to be able to take
in air, normal air such as we’re breathing. But if you go fast enough into this air that
we’re breathing, you’ll pick up this 1,000 centigrade, and within a very sort time
you’ve got to get the temperature down to minus 100, so plus 1,000 to minus 100, is
the first one.

Great, thanks.

Right. Yeah, that’s what you’ve got to do, you’ve got it to come down the whole of
the 1,000 degrees and go to minus 100 as well. And, er, things just don’t do that in
ordinary life, so we had to try and find a way of doing it, and that’s how we found a
way whilst we were still at Ansty, and it worked.

[01:13:58]

And the board were moderated interested, the board I thought was disappointing in
that we’d done something that man had probably never done before, this enormous
temperature differential. And, er, we found out how we would do it, couldn’t actually
do it on the rig we’d got, but it showed us all the ways to go. And there were only
two members on the big Rolls Royce board that were engineers, one was – well two
members, I’ll leave it at that. Erm [sighs] … they could understand what I was telling
them, and they realised that was this an absolutely sort of weird achievement, you
know, something that hadn’t been done before, and, er, hence this business of the
snow and all that lot on the outside. Er … how can I put it? They supported me
vigorously because I had to go down to London many a time and give a briefing as to
how I was getting on with this very unusual programme, and didn’t actually sort of
write much down at all, I used to just go down there and show them a few graphs and
whatever it was. There was a lot more to this thing that we hadn’t developed, we
hadn’t developed the combustor or the turbine, or whatever, but they were more
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conventional bits. The difficult bit was always the cooler, and, er, the engineers
supported me completely on that. But the board was made up of a large number of
finance sort of people who just sort of thought this is rather expensive, you’ve spent
another, I don’t know, another £20,000 or something on something, you know,
whatever it was. And in the end I think they decided that it was just too much of an
expenditure for what they might get. They didn’t see that they needed to make a
space plane engine, and they decided their future, which is what you’ll see outside, is
these enormous fan engines, you know, big fans on the front of them, like they put on
that latest Airbus or whatever it is, and that’s the way they were going to go, and why
should they do anything else. I said, ‘Well, it’s a question of horizon, you see.’ We –
we could call our thing our an over the horizon engine, it was something you could do
that you can’t see exactly today, but it will come in in five, ten years. And they still
objected to that. Now at this stage I got a bit racked off, ‘cause we’d shown them
how to do a vital step, and eventually time came when I could sort of not only leave
but probably just completely abandoned ship on that at Rolls Royce. [Coughs] They
shut things down and did this, that, and the other. And this is when off hand we felt
we’d better try and find somewhere where we could go away and do this. And I
suppose it was in the early ‘80s possibly, that we formed Reaction Engines, and then –
I think that was it, probably round about 1980, maybe a little bit before, but not much.
And it was an arrangement whereby we were looking for somewhere to go away and
do this, and I’m trying to remember who was helpful, but you’ve talked about the man
from, erm …

BNSC?

BNSC precisely.

Roy Gibson?

Yes. He encouraged us in lots of ways, tried to fix a little bit of cash for it, which I
don’t know whether he succeeded or not, but things started to happen. And in the end
we were able to rent a couple of little offices on the site we’re on, and took on another
bloke or something like that, and got a tiny team going. And it soon became very
obvious that what we’d got to do was do this for real. It’s all right doing a few more
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sums, but you know, we needed the test rig. And at that stage we started looking for
more people and a place to do it. And I think by about ’85 or maybe – no probably a
little later than that, I think it went into the ‘90s probably. I’m guessing a little bit, I
could check these numbers, erm, we were in a situation where it was obvious we were
going to have to make a large test rig and do it properly. Now in a nutshell that’s
what we’ve been doing ever since, but because it’s a difficult test rig to make, it will
also consume many tons of nitrogen per second, or whatever, and, er, it will probably
also make snow and so on. But we’ve got a different engine cycle. I told you the one
that we started off on there, and it was an interesting one, but it was very greedy in
terms of propellant. And Alan has a mind that works on theoretical cycles most of the
time, he just sits and thinks about it, and he’s come up with a much better one than the
one that we were studying in those days. Now although we patented a lot – a lot to do
with the early HOTOL, in fact I designed the compressor and the turbine for the thing
in this sort of weird sort of big compressor thing. And the upshot of that was that, er,
it went all the way through the programme with British Aerospace as one of our
designs were like a compressor turbine assembly. Now these days, it’s got a lot more
complicated, Alan has thought of various things, so I let him think of them ‘cause I’m
not that clever. It’s a much more complicated sort of animal, but it’s a lot more
efficient as well, according to these predictions. Now obviously what we really
wanted therefore was money to make it, improve it, and that’s what we’re getting at
the moment. So …

That seems a good point to stop before lunch.

Yes.

[End of Track 13]
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Track 14

I wonder if you could talk a little bit more about HOTOL in a bit more detail. What
was the actual plan overall for the project itself?

Well the idea of the HOTOL project as organised was for Rolls Royce to make the
engine, for British Aerospace and one of their manufacturers to make the air frame,
and for a few of us, Alan Bond, myself, and one or two others, to act as coordinators
for the programme. And we were known as the, er – they gave us a name, didn’t
they? I’m trying to think. No, it’s gone for a moment. A very short name, and the
three of us actually drove that project from different parts of the country. The third
member was chap with the funny sandals, you know, Bob – Bob Parkinson, sorry.
[laughs] It’s true. I forgot now, he doesn’t mind, I saw him the other day and I said,
‘How’s your sandals, or something?’ Anyway, that’s by the way. And so that’s how
it was going to be devolve, that we’d have this, if you might call it like a steering
committee in the middle, the three of us, and, er, the wind tunnel tests and all that lot
would take place up at Warton, and Bristol would start thinking hard about the bits of
the engine. But they didn’t think terribly hard for about – for that first six months
because it sounds big headed but I just did the sums myself, and modelled what we
were going to do on one of the company engines anyway, which helped me a lot in
the design. I can’t weight – work out weight estimates, I just can’t do the stuff. We
found an engine of roughly the same size and weighed that. And that’s sort of the
way it was going to go. Now [coughs], it’s so big, or was so big, not so much
physically, but so big organisationally, that it couldn’t occur for long without the
government having been asked to put some money in, and thus we approached the
BNSC and said, ‘Look, we can make a start on this for the odd million, but it’s not
running in terms of thousands.’ And they came back and said, ‘Haven’t got
anything.’ And so British Aerospace says, ‘Well that’s not a fat lot of use, how can
we proceed that way? Surely you’ve got something?’ ‘No, we haven’t got any
money.’ So British Aerospace say, ‘Right, going home.’ And they did. About …
three weeks before that, or maybe a month before that, Rolls Royce had caught the
same thing, they’d caught wind of the fact that the City hadn’t got any money, which
is crazy because it’s always got money for something, and that since it couldn’t chuck
in the odd million or two, Rolls had declined to take part in it as well. So they fell out
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first, and I think British Aerospace followed about a couple of months later. And that
was it, they just sort of said, ‘It’s all wrapped up.’ Nobody – normally when a
contract is finished, somebody at least wants a summary report to say, and we did this
because, and so on. No reports, no anything that I know of.

[03:22]

How long did that whole process take from start to finish?

What, winding it up?

No, from you know Alan Bond first coming along and showing you this book?

Oh, quite some years. It ran on for years. I mean, the test rig and all the other things
we did, I think seven years. Quite a lot of work was done as well, a lot of models
were made and tested in wind tunnels, and we did a lot of work on the heat exchanger
at Ansty, an enormous amount, had a thing driven by great big walloping jet engine,
and, er, it could blow air through things of its accord, so we used that for the air
supply [coughs]. And lots and lots of nitrogen, liquid nitrogen as I said, was used to
simulate the coolant, and thus we carried on from there. Now when all that wound up
we’d already formed a long time back, as I commented, we’d already formed
Reaction Engines the seven years before that, because that started everything off,
really. At least I think it did. And the question was then, well, what are we, Reaction
Engines, going to do, ‘cause you know. And the answer was that we said, ‘Well,
we’ll just have to go it alone somehow.’ Which we thought was a – sounds crazy but
was actually true, we’d better try and whip up some money, ‘cause we’d not tried
looking for money just – other than our own three or bods’ worth, excluding me
because I was still an employee at Rolls then, didn’t need any money. Erm … that
being the case eventually, by people that I don’t know really at all, but that’s by the
way, somebody circulated the City route and one or two people started to sort of
suddenly find little bits of money in their bottom drawer, and the odd £10,000 was put
in here and there and so on. And at that stage we also started to credit the people who
put money in with shares, or the prospect of shares, they bought an interest in the
company [coughs]. And so it went on. Now that got on a reasonable footing, and
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eventually as I think I commented to you earlier, it involved the renting of these
business starter type processors, you know. If you’re starting up a business you only
want two rooms, these two, and access to a washroom or something like that, and you
can rent places with that sort of size, even one room if you want them. So there was
this place at Abingdon where they were allowing this thing to happen. There was an
old atomic energy site and it had on it various buildings, one of which was a onestorey block of laboratory type areas, neatly broken up and cleaned and everything.
So we said we’ll have a couple of those to be going on with. Somehow or other we
managed to pay the rent most of the time, [Closed between 06:38 – 07:03]. And
eventually we started to set up test facilities in these two rooms that we’d got. And
the first thing we set up was a small wind tunnel which we built ourselves.

[07:15]

You’d been involved in things that, you know, haven’t been taken up before, why did
you carry on with this one?

Because we believed in it, it sounds silly but it’s just that it seemed right. And
internationally it turned out to be right. [Closed between 07:33 – 10:11]

There’s a few things I want to ask about HOTOL before we move on to talking about
–

Yes, sure.

Just thought it might be better to separate the two of them despite the fact that one
grows out of the other. I was just wondering when you were talking about, you know,
there were three of you behind this originally, Alan Bond, yourself, and Bob
Parkinson, how did the three of you get on coming from different backgrounds.

Fine.

What do each of you contribute to this that’s different?
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There was also a chap called Richard Varvill, he was a youngish chap, about your age
I guess, perhaps a little older now, but he had turned out, and he was a Rolls Royce
employee, and he’d had an award for being the best, oh designer or something of the
year, there’s something you can go in for down there. And we thought sounds a likely
lad and I went down and saw him a few times. And eventually we sort of said to him,
‘Look do you feel like coming and working for us,’ you see. And he says, ‘Well,
maybe, but how much can you pay me?’ We said, ‘Virtually nothing.’ And it just
turned out that it didn’t matter, because his dad was extremely rich. And his dad was
one of the first people to put in £10k, just to keep his lad employed I guess, but
whatever, it was quite remarkable. So that got them going.

Hmm. I just wonder, you know, because these are views from different sort of
company, or –

Now what do we bring? Well I can bring everyday engineering that’s practical and is
designed to work, it has to go, do something. Ah, Bob Parkinson is a wonderful
theoretician so we stuck with that, and he did in fact do a lot of useful calculations on
re-entry and all this sort of stuff that I can’t look at. Alan is a most peculiar chap in
that [coughs] there is a bit of an ordinary everyday engineer in him, but not much, he
keeps it under control [laughs]. He in the main can sit down and work out things that
probably even Einstein would get stuck on. Erm, I don’t know how he does it, but he
mixes thermodynamics with aerodynamics, and the answer comes out as it’s worth
looking at, is often the conclusion we make, and we get around that somehow. He is a
most versatile bod, and extremely clever that way. In fact sufficiently extremely
clever that, I’m not being rude about you lot as an ex-student, but Bristol have
awarded him an Honorary PhD just lately. Did you know that? I didn’t either, but, er,
I don’t know when he goes down to actually receive it, but they’ve told him he can
have one. So there, he was quite chuffed about it really [laughs], said he’d be done,
and that was it. Because someone came in and said something to him, it wasn’t to do
with that exactly, but Alan says, ‘Do you know what,’ he says, ‘I’ve been doctored.’
[Laughs] So we thought – we immediately sort of translated into the big snip and
chuckle about that, but it wasn’t. So I don’t know when it gets it, but he is a superb
bloke that way. Now the way the programme is at the moment, they’ve got Richard
Varvill who is still a very talented designer, and he also does a few of the sums now
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[coughs]. They get me to do a little bit just now and again, thankfully they’re letting
me phase out slowing. Alan continues to drive it with the thermodynamics that you
can hardly understand, but does it. And the other thirty-three bods are sort of making
things. Well not making things, all of them, I tell a fib, probably about thirty of them.
There are some who are looking at all sorts of flight profiles and, erm general
handling of the vehicle, and all that sort of stuff. You know, they’re waiting for some
– some wind tunnel test to be done. But the last time we got into the stage of wind
tunnel tests, the people with the wind tunnel didn’t know how to run it, you wouldn’t
believe that, would you? They got this thing, it’s as big as our two downstairs that’s
here, it’s all one wind tunnel, possibly even bigger than that, and the bloke that used
to run it has left, the bloke who was left wasn’t sure what to do. And to cut a long
story short I had to take a week off and go down there and run it myself, including
calibrating it to start with. Good job I know how, you see, but that’s why we make a
sort of complementary team.

[14:50]

Hmm. You talked a little bit about going to the Rolls Royce board and basically
saying you want to select your own team, who else was in that little team?

Two – a couple of our rocket girls who were used to sort of doing sums and plotting
graphs by the thousand and all the rest of it. Erm, one of my designers, rather than
him going home, you know, sort of said I want him on the team because he’s good.
One I’d had in the department before. Obviously Alan Bond was put in the position
of being a consultant and we paid him as a consultant [Closed between 15:33 – 15:50]
Er … there’s a bloke – sorry, two blokes, I got two blokes off Concorde believe it or
not, nothing to do with Rolls Royce, I went down to British Aerospace and said, ‘I
want a couple of your best supersonic aerodynamicists, who are they?’ And it
worked. To start with there was a little bit of a reaction like who the hell do you think
you are coming in here demanding our sort of best blokes? So I just banged the table
and told them, I said, ‘If you want to query it, query it with Rolls Royce board, this is
what I’ve fixed.’ ‘Ah,’ said they, and said, ‘Who do you want then?’ And these were
the chaps who’d worked on the intake of Concorde, the air intake with its variable,
they’d worked on the control of the thing, in other words where is its natural balance
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point, it’s what they call a central pressure and all this lot, and how does that vary
with the speed and all the rest of the thing. And then there’s another chap who was
good at, er … just stressing of bits or something, but he was good at the supersonic
bits as well. He was an aerodynamicist anyway, and he still helps us from time to
time, you know, we ask him to look at little things for us.

Who’s that?

Bill Doby. Built his own aeroplane, a little single seater, but he still built it. The only
trouble is he didn’t fly it very much, because – he used to try and take it, just as a
quick aside, take it to a rally at Cranfield or somewhere like that each year. And the
thing that upset him was that one year he wasn’t far away from his home airfield, but
more than – more than you could see, so passed twenty miles probably, he was doing
fine, and he wasn’t sure where he was going quite, he’d run out of remembering his
landmarks I think, I’m not sure. But anyway, to cut a long story short [laughs], he –
he reached in the back thing, whatever it has a back thing, because it’s an open
cockpit this thing is, and he pulled out his map, he gripped the stick between your
legs, so it’ll fly reasonably well, pulled out his map and starts unfolding it, and
suddenly with a woof it goes, pumf um, and the map’s gone [laughs]. So there’s poor
old Bill stuck half way up Bedfordshire or somewhere hasn’t got a clue where to go
[laughs], and simply did his best trying to remember what time it was and where the
sun was. And he managed to fly himself back to wherever he came from down
Bristol way, but he never got to the rally at all [laughs], because he’s now forgotten
blown away on the wind. He’s absolutely hopeless, terribly absent minded, and he’d
just forgotten that things like that might blow away. I mean, he broke his propeller by
landing in a field of corn, and, er, just a bit of bad luck, I’m don’t know what
happened, engine failure probably. Anyway they put another propeller on this thing,
and all the rest, and he turns it round, and he does not more than run it straight down
the hill into the same field of corn, busted for a second time [laughs]. They took it
away in a lorry the second time rather than flying it out. Just take the wings off and
drive it home [laughs]. He’s absolutely hopeless, but also by the same thing
absolutely brilliant and solves aerodynamics problems very, very well indeed. So he
looked after a lot of the difficult tasks. And that was before we had most to do with –
I mean, we didn’t have much to do with British Aerospace at the time, so we formed
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 276
C1379/32 Track 14

this little team up, and they came up with a geometry, something like I showed you
with two spoons and a fork, or whatever it was.

[19:33]

Could you describe what the geometry looks like, just …?

The geometry was basically a long thin cylindrical fuselage pointed at the front end,
and blunt at the back end, which is where the engines were, had some stub wings half
way along it, a canard which is a very small snub wing right on the nose of it for pitch
control, and one rudder that was at the back. And this became the basis of a lot of
work, very sensible. Until British Aerospace at Warton got hold of the thing and
promptly redesigned the lot so as it wouldn’t fly. They’d pushed everything out and
got all the weights in the wrong place, and the wings in the wrong place, and
everything, and after about a couple of years it was agreed it just wouldn’t fly this
thing. And for the record, and I mean that, the one that’s our base data aeroplane
called C1 or C2, I forget which, at the moment is very similar to the very first one.
But we would not work with British Aerospace, they got it all wrong, all the balancing
was wrong, and all the controls were wrong. And they’ve got several tons of excess
weight on the thing due to having enormous actuators for control surfaces that were in
the wrong place, and they just didn’t want to listen to us. And we used to say, well
this won’t work. And then they did some wind tunnel tests on it, and came red-faced
to a meeting one day, says, ‘Centre of pressure ended up in the wrong place, doesn’t
it?’ sort of thing, and that the was the start of their crumbling, so we took no more
notice of them. And they – they bowed out fairly soon, and it was because they
bowed out that, er, that’s right, that Rolls sensed it was going to happen, and they
bowed out first.

[21:21]

I meant to ask as well, you know, you’ve got these different groups working in
different places, so are you still based at Ansty, or …? And you’d got a group down
in Bristol as well?
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Yes, and the one up in Warton.

And the one up in Warton. How do you coordinate all that between the three different
sites, they seem quite far apart from …?

They are a long way apart; the answer is you stay two nights in each place for most
weeks, so you just become a commercial travelling for want of a better word [laughs].
Portably once a fortnight we’d made sure we did the full round, but I ended up doing
very much of a coordination job. Not just, you know, not just what you might say
simple coordination of sort of, well, thinking about materials and goodness knows
what, or arguing about something. These were real – it was real fundamental stuff
where I did sums as well, and chucked my sums in and says, that’s the way we’re
doing it, sometimes, lots of sums. Because British Aerospace were not doing the right
sort of sums, they were thinking that whole aeroplane wouldn’t fly because they put
one of their own undercarriages on it, and it was about two tons too heavy, so we had
to redesign undercarriages. And then other times we’d redesign something else, as I
say, I undertook to do this engine compressor thing, and it became the standard for the
first several years. We’re using a different scheme for it now, but in the early days
my mark one thing was the turbo compressor that was designed for it.

[23:00]

Hmm. What was most of your work with HOTOL connected with then, was it the
turbo compressor, or other things as well? You’ve mentioned one or two things in
passing, I’m just trying to get an overview almost of what you’re doing altogether.

The main thing I did is in between travelling was to run the test rig at Ansty and test it
for this making of snow and that, that’s what that was for. So I had a team here as
well, a mixed team, somewhere in the office, a couple of girls and one or two others
were sort of designing things, or drawing things, or plotting things out. But equally
there was a team of two or three fitters, testers, I had up on the hill, Ansty’s got a hill
built into it, and they kept the sort of rig built to the latest mods, standard, whatever it
was, and so on.
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Are there any problems with working over multiple sites like that, even if you are sort
of trundling between them all on a weekly basis?

Not too bad. Not too bad actually.

Just wondering if there’s anything you have to do to coordinate everything into the
big picture?

Well the answer was, yes, about every six weeks you have a sort of group progress
meeting with two bods from each place, and that seemed to do it. And they would go
and disseminate the requirements when they got back home. But we had some quite
jolly evenings up at, er, wherever it was, if it was St whatever it’s called, not Warton,
it’s just up the road from Warton, I did mentioned it once, but I’ve forgotten the name
of it now.

Lytham St Annes was one you mentioned over lunch.

Yes. That’s right. Well there was a works there where we held our meetings first
point, and there were also some very ancient steam roomed hotels that were
comfortable if nothing else, and we could stay in those. And we’d sit up half the night
discussing elevators or something, rudders, all sorts of weird things. So the meeting
didn’t stop when we left the site, the British Aerospace site, we just had a meal and
started talking again [laughs].

As somebody’s who’s not an engineer, I have to ask, how can you spend all night
talking about elevators and rudders? [laughs]

It’s not difficult, it’s not difficult at all. There’s a lot of aspects of things in our
everyday life that we take for granted, but you know, someone’s had to sit up and
think about it.

Can you give me a flavour of some of the issues that would come up at these
conversations?
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Well, control surface was one thing that we’ve just touched on, and how to stop them
fluttering, ‘cause they do if you leave them alone. That’s one thing. Erm, mounting
the engine in various different, it could be mounted other than horizontally, could be
mounted vertically as well, so went through all the things about that, and what were
the varying loads likely to be and so on. There’s loads of these things crop up.

Is this just chatting around issues, or did things actually get sorted out as a result of
these?

Oh, they get sorted out, these were not just chatting around, most people would turn
up like you’ve got at the moment, a pad and pencil sort of thing, and you know,
they’d start that way [coughs]. But they were a good team, because British Aerospace
had some good ones and some bad ones, like nature is perhaps that way. The bad
ones we just left them to it and they drew what the hell they felt like drawing, it was
usually rubbish. The good ones would come in and argue, and they’d perhaps spend
the whole evening sitting and arguing with us, they’d have a meal with us, then they’d
go home about eleven o’clock and the next morning we’d have some new sort of
sketches on a piece of paper going. It was much better that way, because it was nice
and informal. And the people in charge down there reduced themselves to really just
one bod in charge of this group that used to meet up, and the rest where sort of part of
the team, yes, but that was about it. There was really only one bod who had a positive
say, and as long as you could persuade him it was the right thing to do, it just
happened. In other words we did – contrary to some of the meetings we’ve had down
at Bristol where they pulled in all sorts of ex heads of department of all sorts of
things, and also they pulled in a bloke who, er, no names, but he was a Farnborough,
ex-Farnborough bloke, who fell asleep most afternoons when we were having a
review. And they used to pay him for that, and I didn’t think that was very clever.
Mind you I said so at one stage and that upset people. Saying, you know, why should
we come here just to listen to him snoring, type of thing [laughs].

[28:02]

What were the biggest problems in developing the HOTOL engine, or HOTOL itself I
guess overall?
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Well on the engine, it’s the big cooler, because it’s not just a cooler, it cools so hard,
such a long way down, that any moist air that’s in it, not only turns to snow but turns
to ice. And the one demonstration we used to be able to do at Ansty was just to run
the rig, turn the liquid nitrogen on, and you get seven seconds before it’s blocked up
solid with a big lump of ice. So you can’t fly that, can you? So we used to have to
make devices and techniques that would allow you to run the rig continuously, and
not just for seven seconds. That’s what we got in the end is a continuous running rig.
Everybody used to say, well it’s only a question of stopping the ice from sticking here
and there, but we got even at one stage for a time when to, er, I forget which Met
Office it was anyway, and we pinched their best cloud metallurgist, cloud – it’s a
word like metallurgist, sorry, cloud something – cloud physicist, that’s it. And we
pinched him sort of thing, said, ‘Look we need this bod more than you do for about
three weeks, do you mind?’ And they iffed and butted a bit but he came and worked
with us. And I remember saying to him once, ‘Well I’ll give you a rough outline of
the problem,’ I said, ‘And it’s all to do with changing from moisture that you can see
out the window, little clouds if you like, to ice that forms, you see.’ ‘Oh. Well,’ he
says, ‘How long do you want to fly it for?’ And we said something about twenty
minutes before it gets up this, ‘Oh,’ he says, ‘That’s all right, it takes it a long, long to
form you see.’ I said, ‘How do you mean a long, long time to form?’ Well, he says,
‘You know, clouds start to form there.’ ‘No, no, no.’ I said, ‘you misunderstood that
completely, you’ve got one millisecond, one thousandth of a second in which to turn
this into something else.’ And he just couldn’t understand this for a bit, but what he
could take several hours to do – sorry I’m just watching to see what she was doing
[interviewee was looking out of window], I showed him, took him down to the test rig
and showed him how he could do it in one millisecond, and we’re in real trouble. So
there’s a difference obviously between possibly even minutes and one millisecond, so
you’ve got to think a bit smart even as a physicist. And he – I think it did him good,
he was a thoroughly useful member of the team, but he suddenly realised he was
talking times that cloud makers never even dream of, and that’s an example of
jumping into a different sort of time world and having to sort of just gear all your
thoughts to this other sort of time.
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Talking about time as well, but in a slightly different sense, is HOTOL something that
occupies all your time, are there other things you’re working on alongside it?

What now?

No, in the 1980s, over those seven years.

It would be the main thing, it would be the main thing in those seven years, yes. We
fitted a few other things in, that’s why I use the word main carefully. But it was the
main thing. Because there was an enormous amount of travel really, lost a couple of
cars in the process, rental cars, things like that.

Lost?

Well they weren’t necessarily very driveable afterwards, if you know what I mean.
One was stuck in a ditch on its side [laughs], and the other one lost a wheel
somewhere, not my fault.

I think they were actually worn out giving the amount of travelling you were doing
[laughs].

Yes. The girls who issued the hire cars were a bit niggled about it. ‘Oh, Mr Scott,
you’ve done it again.’ sort of thing [laughs]. But it happens, the thing just went off
the road one night on ice, very slowly. When I started it very carefully controlled,
drift away from the road, and just went round in circles and then it got onto a verge,
and stopped. I thought, ‘That’s fine.’ Was just about to open the door and the whole
car goes [makes creaking noise] and drops into a roman ditch from years ago. So that
put the lid on that one for a bit. [both laugh]

[32:41]

Obviously the project was – the project you mentioned sort of petered out after those
seven years, but when you started it did you actually think this was going to be
something that was going to happen?
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Yes. Yes, I think we did. But everybody started turning sour in the end and saying,
oh we can’t do this, or no money, or you’ve got to stop using such and such a facility,
it’s costing too much, all this sort of stuff. And you could see the writing was on the
wall, and so it wasn’t until we could sort of move completely to, you know, scrap the
Rolls Royce one if you like, and go for the Reaction Engines one, and at that stage
you can please yourself what you do. And so that’s when we set to with the small
wind tunnel.

What were the opinions of other people within Rolls Royce who you talked to about
HOTOL?

Well, to be blunt there’s about – there’s about less than half a dozen people on our
side and several thousand against it I fear, but that’s the way it was. And those that
were on our side, and they went right to the top. I say, no names, but we did have the
bloke who was the – well, engineering director of the whole of Rolls Royce, and he
used to sort of – and then there was the head of research as well. And these two bods
were completely on our side, and used to sort of – we used to have a chat in the
corridor afterwards because I’d be a little bit despondent perhaps, and they’d say
seething like, well [coughs], excuse me, don’t worry John, we’ll make sure so and so
doesn’t happen, you just carry on and forget about it, whatever it was. And I’d say,
such and such a department has rung me up and said I can’t have any more money or
something. You just carry on, you just keep it a sort of low level, and we’ll sort this
thing out. Now there were several people in on that, and they – they constituted two –
two out of about ten unfortunately on the main board, thankfully one of them was
worth three or four of himself, I don’t see his vote actually counted for any more, but
he was a – well he was the senior engineer of Rolls Royce.

Who was that?

Sir Ralph Robins, who I’d known him for years anyway, but we got on fine. Then he
had a – he delegated the technical sort of steering of this thing to another chap who
was in charge of the research for the – in fact he was the inventor of the engine that
flew the Pegasus engine that flies in the Harrier, it was his invention, but
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unfortunately he died about six weeks go, Gordon Lewis. So between the two we’d
have another meeting in someone’s office afterwards, and I’ll express my disapproval
of all sorts of things,. And they said – Gordon’s favourite expression was, ‘Keep your
powder dry, lad,’ he used to say, just for a bit longer. I say, ‘I can’t keep it much
longer, dry much longer, you know, it’s all very well, but every time I walk away
something stops it, and it’s always some person with a, you know, pad and pencil
saying I can’t do this and I can’t do that.’ I said, ‘I haven’t thumped anybody yet, but
I feel like it,’ [laughs], you know. And Gordon would come up and say, ‘Keep your
powder dry, and we’ll sort out the accounts department for you. You just keep the
numbers coming,’ is what they used to say. And so I did my best to keep the numbers
coming for the engines and all that sort of thing.

Why do you think those two people supported you when all the others didn’t?

Because they’re engineers, and could see a real future for this sort of thing. The rest
were accountants and programme planners, and all that sort of peripheral stuff that
you can do without. We don’t have much in that way of things at – at Reaction
Engines. I think we have somebody who keeps an eye on figures, because I never get
involved with any of this [coughs], but, erm, it certainly doesn’t run us.

[36:58]

Hmm. How do you actually know Gordon Lewis and Ralph Robins in the first place?

Ralph used to be the managing director at Ansty on his way up a – an everlasting
promotional ladder, and we used to get on fine there. And he knew that I’d ran
virtually nothing but experimental programmes from my title of the chief
experimental engineer for the whole site, whole industrial division actually. Going
back to the other chap, Gordon Lewis, er, I don’t think I’d known him much prior to
going down to Bristol head hunting, and he listened to what I’d got to say, and I think
it was he that sort of said, well, leave it with me for a week or so, and I’ll find you a
couple of bods or whatever you want. And to start with he was very excited by it, you
can imagine, if there’s a bloke that comes up and an invention like that.
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The Pegasus you mean?

Yes. He was young at heart so to put it, and always would be prepared to have a go at
something, so that’s how I came across him. But Sir Ralph was actually one of the
chaps we worked for here anyway, perhaps before he was Sir for what it’s worth. He
was just Ralph Robins in those days. But he [laughs], I give him his due he
remembers people. We had a do at Ansty for some reason, and the people who had
run various programmes were supposed to stand in a line and he was going to walk up
and down this line and say good afternoon to everybody, or some such tripe. And he
starts at the top end and sort of walks down the line, and there’s a lackey goes with
him who says, and this is Mr Bloggs, sir. ‘Oh, hello Mr Bloggs,’ you know. It’s all a
bit like these regal things. Well he got half way down this thing and he looks at me,
and he looked at his aid de camp, whatever you’d like to call him, as much to say stay
thee, and he says, ‘Come on over here, John, let’s have a chat,’ [laughs]. Everybody
was, ‘How does he know him? What’s he singled him out for?’ He says, ‘Tell me all
about what you’re doing, you know, how it’s really going.’ He got fed up of being in
these sort of prepared briefing slips, ‘Come and tell me how it’s really going.’ And
that’s how – we used to get on fine. Still do, I mean he turns up in Derby now and
again, he’s very interested in the Heritage Group, and if he sees me he’ll come across
and say hello, I’m not being big headed, that’s true. We have got on fine all over the
years.

[39:35]

What’s it like actually working in Rolls Royce in the 1980s? Has it changed much
from the company when you first started?

Yes, it had, it changed a lot. I mean when I first started was the archaic, I now know
it to be archaic, the archaic version of Armstrong Siddeley, which although it was a
big happy place, couldn’t have been much less efficient if you’d tried. They’d got
half a dozen bods for anything dotted all over the place, so there were – even at Ansty
I think it was 3,000 or 4,000 people, they’re existing on 1,500 at the moment because
they’ve just been weeding out all these hangers on, and bumph wallopers [ph], and
goodness knows what. I remember in one of the shops when I was still – not long out
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of university they send you on a course round the place, and they sent me down to
some department that was to do with castings as they came into the place. And all
you had to do is identify which one it was, you’d got a box here of all the stamps, the
alphabet it in fact, [makes knocking noise] knock on it, it’s part number and several
digits, and that’s it. Then you get another one, and do the next one. Well they
presented me with all the kit, and they said, that’s what we’ve got to work away at.
So I worked away at this, come up with a method of some sort, and I finished loads of
these things. And a chap comes up and he says, ‘Pack it in, pack it in!’ I said, ‘What
do you mean pack it in,’ I said, ‘I haven’t finished yet, there’s just a few more left to
do.’ ‘God no,’ he says, ‘You weren’t supposed to do anything like in a day,’ he says,
‘And now you’ve ruined our weekend work.’ He said, ‘We come in on Saturdays to
do that lot.’ And I’d done it all in like a day, just worked round smartly. So I didn’t
stop in that department very long. I don’t know whether they put in to get rid of me,
or the other way around, but I left it. I said it was a pointless thing. But as an
example of being about three or four bods on a job that one bloke could polish off
easily. And so, you know, the manning side of it, humane though it might be, you
might say well, look at all these people going home, you know, got families to run and
all the rest of it, business side of it was hopeless.

How was Rolls Royce different by the 1980s?

I don’t think it was, it had been doing the same thing, lots of father and son and so on
things in Rolls at the time. And it was only one day they had to start running down,
probably – well it may have started in the ‘80s, but it would have run on a bit quite
considerably from then. They suffered from the thing that they’d got methods for
everything, and there was no room really for innovation, I felt. That was the real
problem, you get some in the advanced departments. I mean, I worked for some years
very closely within the flight test department who were testing aircraft fuel pumps in
aeroplanes for us, and we’d set all the experiment up and they go away and fly this,
that, and the other, and tell us what they found. And they’re a real good lot to work
with, but you know, the rest of it was pretty lackadaisical. I think they forked out all
sorts of numbers of people and got rid of them, possibly humanely, I hope so, erm,
and they’re still running [inaud]. But far fewer blokes around than you saw before,
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fair fewer, because lot of the work’s done by NC Machinery, and so there’s perhaps
only one or two blokes controlling a great massive thing that’s going all sorts.

[43:33]

Something else I have meant to ask about as well was use of computers, you talked a
bit before about Ferranti equipment with the lines of patterns of Moiré?

Yes, Moiré fringes.

Moiré fringes, thank you.

Yes, indeed.

That was sort of an example of – there was computer work connected with that I
remember you saying.

There was, yes. We were very much in the front end on that one.

I was wondering how did computers come into the HOTOL project at all, as a way of
planning it?

They came in not so much to planning it as British Aerospace, and part of Bristol,
insisted that they write long-winded programmes to predict engine performance. Now
the funny thing was that, I don’t think they knew this, but Alan Bond can go home
that night, say, and halfway through the next day he’d have a print out waiting of that
particular step of engine performance. Because he’d got all these computers in his
front room, and he’d feed them all and go to bed and put the alarm clock somewhere,
I think it used to go off about three, something like that, and he could get a printout
from it then, and he’d print out the prediction and bring it to the meeting the next day
if we wanted it. I mean, he just showed that, you know, he could shame the whole
system, and get it right, and it was with his little ZR, whatever we called it, computers
as well. Loads of them all coupled together somehow.
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Can you describe this to me, bear in mind the subject of my PhD was largely on ZX
computers, I’ve never heard of this before, it fascinating.

Well I don’t know how he coupled them up, I really don’t. But the upshot of it all
was that he had this thing like our kitchen table spread out across his bay window, all
the way across say here, and it had a number of these things on it. I don’t know
whether he set them separate tasks or what he’d set them, but anyway they were all
buzzing and clicking and doing. And then some of them were geared onto printers,
and that’s all I know, and all I know is he’d go down in the morning as though you
were picking up the mail, clip this lot together and say well there’s a prediction for a
Mach four and a half, or something. And this is it, and it did, it predicted the whole
engine, it simulated it. Now that is the sort of thing that the company was really
stalling on in those early days, it couldn’t do engine mapping very well at all, yet it
said it could. But for this device that was most peculiar where almost everything
influenced everything else, it wasn’t much good for that. And the one that British
Aerospace had got was even worse, the programme models as they called them.
Thankfully these days we’ve got some very good ones. But it is ten years later, isn’t
it?

What’s a programme model?

Eh?

What’s a programme model?

Well it’s a thing that’s got equations in it that thinks it behaves the same way as a
complete engine would, that’s all.

So a sort of computer simulation then?

Sort of, but it’s highly numerical, it’s not – not sort of waggling levers or anything
like that. It’s highly, highly theoretical, and you validate it every now and again by
the next run if you can, try and run to those conditions and see if all the other things
stack up.
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That’s the next actual engine test run then, rather than computer run?

Yes.

Right.

If you can.

Hmm. Why weren’t they any good, in your opinion?

Why weren’t they any good? Usually because they hadn’t – well, one of the things
we were generating on one of the rigs were numbers that we’d push into these
programmes to make the follow on more realistic, and I think it’s just the realism
factor in these things. I don’t know, never was much good on those to be honest, I
was a practical animal. I used to make bits for them as well, I said there we made
some wind tunnels, but all the instruments on the wind tunnels were made in the
workshop down here, because they’re expensive to buy otherwise.

This actually for when it was still a British Aerospace Rolls Royce project or
afterwards?

Afterwards it was a Reaction Engines project the main thing, although I did make a
lot of bits because I found some the other day, made quite a lot for the Rolls Royce
project, but nothing like so many bits as I made for the one down at Abingdon. And
they’re still there to this day, all these funny little special probes that you can poke in.
As I say, they’re all – saved hundreds of pounds because people, excuse me, charge
you a lot for it, but they’re really only things like hypodermic tubing perhaps soldered
or sweated or something, into another block, and the block fits in so and so, and the
tubing sticks out into the test section. You can save hundreds of pounds that way. So
I did. Well it was the only way round it, you know, we were all broke at the time, sort
of thing, as a company. I was the only one that had got a salary I think, or perhaps
Richard Varvill – no, he didn’t, he lost out. He had his rich dad and that was it. So,
er, it was a question of making things.
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What did you make of the British – well you mentioned in passing British National
Space Centre, I was just wondering what contact you actually had with them?

Well, quite regular – [interruption]

[End of Track 14]
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Track 15

[Closed for 30 years until May 2042]
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Track 16 [Part 15 on http://sounds.bl.uk]

Did the fact that the HOTOL engine was classified cause you any problem?

It caused us lots of problems because although it should never have been classified,
we didn’t offer it up for that. What happened was that Alan put in for a patent on part
of it, that brought official eyes onto it, and they promptly decided that it could be of
strategic interest, maybe you could fly something off around the world and do
something, I don’t know, we never thought about that. But the fact remains that it did
get classified. What are the knock on effects of that? Well they are that suppose you,
sitting there, are an expert on something or other, and I want to talk to you about it, if
you haven’t been cleared, you know, you can’t tell me and I shouldn’t really ask you
the question. And it got quite embarrassing now and again when there’s somebody
who perhaps got a bit of expertise of some sort, to talk to them and discuss the pros
and cons of a certain thing was quite impossible. We did play the game properly,
there’s no point in having it if you don’t. So it just became a steady nuisance really.
Worst still, every single thing you wrote had to have secret stamped on the top, the
recipient has to sign for it in a certain book that does the rounds and all the rest of it.
And then when he wants – like I told you when I left I had to go through loads and
loads of reports and against secret, cross it out and put unclassified, and sign it. Now
we never did – one of things that you probably wouldn’t appreciate, ‘cause we didn’t
when we found out, is that at some stage of the processes being classified it had some
value maybe, not monetary but just value intellectual property if you like. What
happened, you won’t believe this, it was at the time when Madam – that woman Prime
Minister we had, and see had a boyfriend called Reagan, didn’t she? Well apparently
on one of the occasions when they met up on their state of the nation sort of thing,
they were talking about this, that, and the other, he said he wanted to know more
about HOTOL. She said, well we need something in exchange, just to make it look –
and to cut a long story short they gave us details of a helicopter gearbox, which was
no blooming use to us at all, we can design those just like that, and she gave him
copies of all my patents on HOTOL, you wouldn’t believe it. She just gave the lot to
him, and said, maybe do you some good, because that’s what he wanted. And what a
thing to wake up and find, you know, someone comes in and says, hey guess why,
you know. And worse still I had a thing that says [adopts American accent], Dear Mr
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Scott, we have the following things in our possession lists of [makes noise], you are
required by American law to sign to show you have received all these, or that we have
received them. And we will look after them forever in the right classification. Please
sign the following and return to the White House, sort of thing. And you wouldn’t
believe it, so I had to sign all those as well.

So did you get any say at all in the matter?

No, it had already been done. I went along and said to people like Cleaver et al, what
shall I do about this? The answer is straight, just sign it and send it back, nothing you
can do, the information’s gone, you can’t stop it. Would you believe that?

Do you know if they got used for anything later or …?

Hmm?

Do you know if the patents were actually used for anything in the US later?

Oh, all sorts of odd things in the US that have got resemblance to the stuff I’d been
churning out, yes. We found out two or three years ago, there’s various sort of things.

As the patent holder did you have no say at all in them?

Apparently not. Not very clever, was it?

What was the thing that was traded back, for any particular application, or …?

I don’t think so, it was just the principle of that sort of engine they hadn’t thought of,
and then there were modifications to the basic claim for different things and how to
make a better cooler on the front end, and all that sort of thing. It was all there, and
no doubt was well studied on the desks of American rocket engineers. So not amused
with Madam Thatcher for a start, blinking woman.

[04:56]
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One of the things I was going to ask about as well in relation to the HOTOL side of
this was the sort of publicity it got in the 1980s as well. Despite on one side bits of it
are classified, I’m aware the story actually broke as a news item, suddenly became
much better known. I was wondering if you were caught up in that yourself?

Yes, we were. And the reason we were caught up in what you’ve described is that my
wife and I were having a few days holiday on a deserted airfield down in the
Cotswolds, which I’d got access to, you know. And we decided we’d put the ten
o’clock news on one night, and flipped this thing on up in the top of the control tower,
the only place we could get a decent signal. And it said, you know, this is news
breaking, dah de dah, stuff, you know, and whoever the technical bloke was, it’s being
shown today the start of a new type of space vehicle, dah da de dah, and so it went on.
And I said – my wife said, ‘What the hell, now what’s happened?’ I said, ‘God only
knows.’ Some idiot in ITN. Well I rang in the next morning, ‘cause I couldn’t get
anybody ten o’clock at night, and there was all hell to play, and the best thing to do
was to sack Scottie as far as I can make out. And, er, anyway I managed to explain a
few things to various people including people who were normally be on my side, but
just could not believe that I would be so stupid as to divulge all this lot, because they
blamed me is the easiest thing. In fact it wasn’t, it turned out to be some British
Aerospace bloke that had blabbed, you know, maybe cleared for looking at the
document, he maybe cleared to do the right level of thing, but he’s not supposed to
talk about it, and he had. And turned out he had filled in their – it’s a sort of technical
reporter, for want of a better word, and I’ve forgotten his name, which is just as well.
And what I had to do is to come off holiday, catch the next train or two down to
London, go and see him, and generally ball him out and this, that, and the other, for
what he’d done. I can’t remember – I think my wife came on that occasion. And she
started sheltering behind things, because it was getting pretty violent one way or the
other. Not a happy thing. He vastly exceeded anything he should have done, and got
it wrong at the same time, so there was all hell to play. And a not very good friendly
bloke called Sir somebody somebody, I can’t remember what his name, it’ll come,
was in charge of the company at that time, it’s wasn’t Sir Ralph, and he was after my
sort of head, you know, going to chop it off type of thing. How on earth could I have
divulged a thing to some news reporter, and all of this, and the answer is I hadn’t. So
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I went down and saw the friendly director at our headquarters I think, [clears throat]
we call him this rather vaguely. Erm, talked to one or two other, again, at director
level because they were hopping mad, it made them look rather silly that they didn’t
know about it, especially when their phone rang and someone said what is it, and they
had to honestly say don’t know. I suppose they flannelled and probably said a thing
we can’t discuss and all the usual stuff. But anyway they shouted at me for the best
part of a week over that, I’d forgotten all about it. And then they realised that it
wasn’t me after all, but that didn’t make them do any different, he’s still an unreliable
sort of a chap like that, you know. And, erm, what I had said to ITN was don’t dare
put it out again, ‘cause the bloody things wrong, big wrong. And I cleared it with the
Rolls Royce board that said we can’t wipe it off the face of the earth, what I would do
is go down to ITN and vet everything they’ve got, and then set up another two
sessions for them or something that will also be equally vetted and told them nothing.
And that’s how it worked in the end. That they had to actually accept what I drew and
sketched, they animated it, and then they could transmit it because I’d cleared it
really.

What sense had they got it wrong?

All sorts of things about what it could do and would it couldn’t do, I’ve forgotten the
details now. But that’s what happens in these cases where it’s a newsflash as they call
it, and they get it – he must have got it fairly late afternoon of the first day, got some
animations worked up which didn’t reflect what this thing did at all. And I don’t
know, we managed to slowly fizzle it out, but only because – now wait a minute, my
wife did come to one of the meetings, but not in our company headquarters, it was at
the headquarters of ITN. And we got this bloke, I was really sort of quite cross with
him, because obviously my career was just going down the drain like that, I’m not
sure what happened, but her ladyship sort of intervened in some way I think. But I
was going to give him a good thumping, and it didn’t go down very well that bit. So
in the end I forget how we agreed to sort of leave it, but I said anything that goes out
of here has got to have our approval, even if it’s a nuisance. And so for I suppose two
or three weeks I went down there and worked with the animation man in a funny little
box somewhere, and he did all these animated aircraft doing this, that, and other,
whatever, and we got three things that were releasable. And I think after about the
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three things it faded quite a lot, a lot of news does that way. But this idiot, Frank
somebody or other, had just hadn’t thought, he’d picked up a snippet somewhere, and
we never discovered from where, so we assume it was British Aerospace, it certainly
wasn’t one of my gang. You’d only need a sort of shiver – sliver of information
rather before you can blow it up into a story, hey what’s this new sort of thing, flight
it to the moon, or something crazy like that on it. You know, which is not relevant to
what it was going to do.

[11:30]

Other than the personal problems with people threatening your job, did that ever
cause any problems for the project? Sort of sudden release to the public.

No, not with the project itself. But there was a – I’m trying to remember, it might
have been at the same sort of time that Farnborough got involved, and someone sort
of says, well, once it’s out it’s out, isn’t it, the fellow in Farnborough. And a model of
it appeared on a bench in Farnborough, and people, the usual news hounds, never get
near a newshound, but the usual newshound wants to make the best of anything, and
he come up to me – finds Mrs T again on a privilege visitors day, and carts her round
to this thing, and there’s a big camera there sort of watching her looking at this thing
and saying, ‘Oh, what is it, yes, yeah.’ I mean you just wouldn’t believe it, they made
one in minutes, we hadn’t got one at that stage [laughs], nearly felt like saying to
them, who’s your model maker, can you get him to knock off a second one. But it
was as bad as that, she was filmed walking round the store pointing at this, and this is
the technology of the future and so on.

Which she'd just given to Reagan. [laughs]

Yes, quite. All the difficult bits, we said we’ll patent the difficult bits because they’re
the only bits that are worth covering, and that should sort it out all right, shouldn’t it?
Said I to the patent man, he says, ‘Yes, we’ll get that done.’ I said, ‘Well here’s half a
dozen to be getting on with then.’ And gave him this stuff, and he wrote it all out and
got it rubber stamped, but she gave the whole lot to Reagan.
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Is there any problem with patenting something that’s partly still classified?

I don’t know how they did it. Has happened to me before though.

[13:28]

There was something else I dreamed up, I’m sorry being big headed, but apparently
according the patent man there was a period of several years where I held more than
anybody else in Rolls Royce, you know, so many a year were being taken out
[coughs]. What was I just saying about the man?

Talking about patenting.

Yes. Just trying to think was it was – I’m sorry I shouldn’t have spoken that second
bit. But it was true, it was true.

Problems with patenting something that was classified?

Oh, yes. I did some, I can’t remember what it was now, but it’s some sort of
underwater propulsion thing, it mentions them in here, and then went to the States,
and the thing incidentally I hadn’t even patented it, or had I? No, I hadn’t patent it, it
was just an open proposal, a statement of capability, and I left it at that, I went to the
States to talk to some friends. Er, got a feeling they were over in Annapolis at the
time, and I was trying to flog them a better water jet propulsion system, at the projects
department in Annapolis. And, er, all of a sudden I got back to Ansty and a bloke
comes rushing over with a big of paper, he says, ‘Look,’ he says, ‘if you’re not off
this site by the next half an hour, you’re going to get sacked.’ ‘What you on about?’
You know, looked at this thing, and here’s my thing, I said, ‘Nothing wrong with that
application, might patent that.’ You know, you don’t patent everything. Anyway he
got quite upset about this, and it turned out that all patents coming from Rolls Royce
go through a jobs worth somewhere in the patent office, let’s just see what they’re
patenting this week. And he read this thing, and of course he couldn’t understand a
word about it because it was boat driven by compressed air, and it was a bit different,
and how to do it, and what numbers you should use and ratios and this stuff, it’s all on
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it. Because I thought – perhaps I was going to patent it, and just hadn’t done it. And
what happened is it had been patented by this jobs worth who brought it up to say to
his boss, look at what they’re trying to get away with, dear me, is that of any potential
use for the future, they said. Well they imaged at the time, since I suggested it
anyway, that you could get high-speed boats out of this thing, and so it was worth
protecting, because it could be the defence of a realm you see. And we didn’t want to
patent nothing, so it would prevent us, as we’ve just said, from talking to our
colleagues in other companies. Anyway, erm, whilst I was away this jobs worth
showed it to his boss, who being another jobs worth, you get a lot of these in the
Ministry, actually said, ‘Patent it now, on [inaud] sticker.’ So boom, they patent it
whilst I’m away, and where am I, at a Naval College talking about it, propulsion
system. I come back and there’s darn near a blinking like a sort of squaddie waiting
for me on the pier almost, if you know what I mean. As soon as I got out of the place,
and got back, there’s some standing there and saying, you know, you run the risk of
having to be confined to the tower or something. I said, ‘What are you on about, you
know, barmy you are,’ sort of thing. And when I got back to Ansty, because I didn’t
want to talk to this idiot at an airport, they say, ‘Yes, you’re in trouble, you’ve been
having discussions with an alien on a classified subject.’ I said, ‘Prove it.’ And they
produced this thing, I said, ‘Have you seen the date on it?’ I said, ‘I was over in
Annapolis I didn’t even set this motion before I went overseas.’ And it made it die
down, and showed it was a jobs worth there, but initially they threatened to send me
to the tower, just for fun it was, but I mean it wasn’t just – the tower was the fun bit
but they were going to take legal proceedings against you for breach of official secrets
whilst you’re away.

Because it wasn’t an official secret when you left, but it was when you got back.

When I got back, I said, ‘This is most unfair.’ But anyway, I got through that one
somehow. But it’s not funny, is it, to find that you’re being donged whilst you’re
away.

[17:52]

Has secrecy caused you any other problems with your work?
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… Only in terms of getting together with fellow workers in various things, and trying
to discuss ideas. It’s a real barrier to that, and Alan would say just the same, because
he found he couldn’t legally talk to anybody about aerodynamics, real aerodynamics,
and that’s why we used to have these meetings in the pub up at Warton, if you see
what I mean, [laughs] where we hoped the walls were not magnetic or anything. But
that worked quite well, and we could talk to British Aerospace people who also come
down to the same pub and it worked fine, but we couldn’t always discuss these things,
you know, there would be things that preferentially sort of classified and so on.

So is this directly connected with HOTOL or with later things?

Mainly HOTOL.

So why couldn’t you talk about it with the BAe people?

Because they might not have been people who were on the list [clears throat] for that
particular thing. I think if they could have done they’d have put a higher one of the
secret on it, if they could, but they didn’t, but you know …

What were the meetings in the pub in Warton about?

Well something that we wanted to discuss, I don’t know what it was, but it was the
best way to do it then, because there was a sort of general hub hub background, you
know, and that was it. We’re okay are we, what time we going?

Not for another …

Quarter past five, did you say?

Yes.

Okay, so we want to leave here about, ah, ten to something like that.
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Okay.

Okay.

That gives us another ten or fifteen minutes then.

Righteo, fair enough. Anyway that’s the embarrassing thing that it can do to you,
because in theory they could have put me in jail, in practice I said it was a load of
rubbish and was very cross about it.

[19:55]

Do you ever get any problems with working on secret things with your family, can you
talk to them about what you’re doing?

No. But they’ve learned over the years, they don’t ask questions.

So what do they think you’re doing?

They don’t know half the time.

Is it that black and white?

Yes. I know it sounds funny, but it’s true. If you play the game properly, and I think
you should, ‘cause you don’t know what – even the children might go and talk to
some other child and he then talks to his mother or something across the table at night,
and dad’s listening, and dad might be a sympathiser of some sort of something. You
can’t tell, and it doesn’t pay to take the risk, so you just don’t talk about it. Ask them
how they get on at school is the best bet, [laughs] that will usually fill the evening up.
But all the rest, some of it’s nonsensical but some of it isn’t. It was at a time – all this
going through at a time when there was still a bit of Cold War left I think, and people
were trying to sort of sneak, pinch, or otherwise deduce what the other chaps were up
to. So there probably was something in it if you really thought about it.
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[21:12]

You mentioned that you got a new laboratory for the HOTOL work, was this different
to the old one which was – sounded like it was being gradually closed down in the
‘70s?

No, it was the same one, but we did have [coughs], excuse me, did have sort of extra
area available. I think we took over another bit of the same building, or something
like that, I can’t remember actually. But it was not great embarrassment, didn’t have
to sort of move ship or anything all together. I’m afraid it’s rather a long time ago
now, you know.

Could you actually describe what this laboratory was like? It’s come up a few times,
we’ve talked about little pieces of it, I’m just trying to get a mental image of what it
looks like almost.

Well it was a mixture of all sorts of things really, it was an old RAF building on the
airfield at Ansty, which was an airfield, and the way it worked out was in theory, I
mean forgetting offices and things for a moment, you got offices in another block.
But in theory it was a place where you could just do almost anything, because upstairs
had got a chemistry lab and an electronics lab, which were not under my control at all,
but we worked closely with them, very. Downstairs was all the mechanical and
hydraulic stuff, we’ve got machinery such as you’ve been seeing except a lot bigger,
on one end of it, and a dedicated team with those machines. On the other end we had
this enormous sort of pumping capacity, 200 and odd horsepower with some almighty
motor that ran very fast, at least it’s output shaft did, and we could test pumps there.
We have auxiliary pumps, and we had 1,000 gallons of water on the roof, which if
you opened a big valve and there’s that much on it, it don’t half go some. So we got a
bit of almost everything, and then there was a smaller laboratory tagged onto the side
where we did all our flow calibration experiments that I was telling you about. So bits
were added and subtracted as the years went, yes, mainly because I needed a bit more
room on certain projects than others. But it worked alright, it was the same basic
building, sorry, I’ve perhaps not made that clear, just change its internals a bit.
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What was it like to actually work in there?

Noisy, very usually. You know, and there were desks in there, yes, but you’d be very
hard pushed to do much than to just scribble something and hand a note to your friend
‘cause the noise levels were so high.

What sort of noise?

Just think, they’d be way past the hundred mark, sort of thing where you wear
earmuffs, and you know … I assure you these pumps when they’re going some, it’s
not the pump that’s noisy it’s the drive system. The pumps just do make a sort of
hissing noise. But we had rigs that would go up to I think it was 28,000 revs a minute
or something, nipping on a bit, you can do useful work on it. And lots and lots of
water.

You’ve discussed your sort of team before, are they all working in the same place?

No.

Or they in different places as well?

Different places, because we did take in some area in another office block, which was
for the designers and draughtsmen and people like that, yes, all good clean stuff. And
we had an odd desk or two in there that you can sit down quietly for a bit, I seem to
remember one. But, er, we didn’t go in for much in terms of anything except
equipment that worked, you now, it had to be almost part of experiment to be there
and see what we’d done.

Are these things running constantly, or just sort of switching them on now and again
to try something out, or is there always activity happening there?

Usually there’s a lot of activity to be honest, it’s all gone now, it’s an office I think, if
it’s used at all, it may well not even being used. But, no, they probably run a couple
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of hours a day sort of scenario. They were quite noisy, not that I mind that sort of
noise, but some people do.

[Closed between 25:54 – 28:26]

[28:26]
When do you start thinking about – well as official interest in HOTOL starts dying
out, is that when you start thinking about Skylon, or had it already happened?

Well HOTOL didn’t die out, it was jut literally cancelled by both the companies as
we’ve covered today, and so we thought, well, I think we’d already formed Reaction
Engines by then. We thought we would go back to fundamentals and find out where –
why the wings at the back, and this, that, and the other, you now, they don’t seem to
be the right place, do they? And the upshot of all that was that everything changed
over about three weeks, and we got an aircraft that looked as though it might fly. So
then we spent a lot more time on making sure it was an aircraft that might fly. Then
we made wind tunnel models and ran those, and they’re perfectly all right. So that’s
what made the difference really. They’d done some sort of tests at Warton before, but
unfortunately there was a part of its flight schedule, I’ve forgotten what it was now,
round about Mach five or Mach six where you couldn’t trim the thing, its nose was
going to just flop up and down and go where it wanted to. Whereas we got a proper
aeroplane that goes all the way. But only because we ditched British Aerospace, and
funnily enough the very first version, which I described to you when we were
discussing the knife and something, the first – very first one would have been a stable
aeroplane, they just never put it in a wind tunnel. It really would have worked,
because it’s so similar to our present one. Not that we went back to the first, but we
just said, look, where should we put the wings? And the answer was in the middle,
but British Aerospace one, the first one, still had the engines at the end and they’re
heavy, so we put the engines on the wing tips, which is in line with the centre of
gravity. Still heavy, yes, but they don’t stop the aircraft and make it pitch up and
down.

Shall we quit for today then?
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Yes, I think so.

[End of Track 16]
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Track 17 [Part 16 on http://sounds.bl.uk]

We’ve talked quite a bit about HOTOL last time which you said occupied quite a lot
of your time in the 1980s, but I was wondering if there were any other projects you
were involved in in the same sort of time bracket.

Well there were, because one of the things that Ansty specialised in was making –
adapting gas turbines to a wide range of applications, and one of the most obvious
thing, where you save an enormous amount of weight, is to go for marine propulsion
of one sort of another. The other thing you can do is you can have an enormous
amount of power available so as relative to an ordinary ship, which is power limited
and therefore speed limited, whatever you dream up it’s almost natural for the thing to
sort of be a go faster type thing. Now navies would like such a thing, but every time
they try to go not terrible fast, just over thirty knots is the usual one – an American
Admiral told me that he has to have the equivalent of three completely separate
groups of men as crew for these deep water mid-Atlantic ships. Question, why do you
need three? He said, one to sort of run it on today, one to be sort of somehow or
another constructed in such a way that it can sleep through whatever the day is
bringing, and one in the sick bay. Because the motion of the ship is so violent on
these occasions that he says in effect one whole crew’s worth, perhaps twenty or thirty
blokes, maybe more, will be sort of glued into their bunk just, you know, feeling
they’d rather die there sort of thing. And what I have proposed is a type of ship where
you only want two crews, one on and one off, you know, one sort of sleeping if you
like. And there was a lot of interest in the marine world about these things, and all
sorts of ideas came up, some of which were totally hopeless really, you put them in a
really bad sea and they’re in trouble. But the one that came out, and I decided to have
a go at, erm, Rolls didn’t ask me to, they just sort of said, you know, have you got any
ideas? And so I switched onto it for a couple of months, where these things called
SWATH ships. Now SWATH stands for Small Waterplane Area Twin Hull, and
what it looks like is imagine two submarines with the water level just half way up the
conning tower, so they’re lightly submerged, and there’s more conning tower above it
as you might say, and on top of it you put a tea tray and that’s the bit you live in. So
now we’ve got an unusual ship that’s got these two hulls which remain immersed, a
very narrow column, if you like, or thing coming up from the hull, sometimes two of
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them, and you put this tea tray on the top and the tea tray will now be out of the water
all the time.

Sort of like a catamaran then, but with the hulls under water permanently?

Yes. And the main living thing, and all that goes with it, out of the water on top,
‘cause these struts were sufficiently deep, they make them thirty feet long, and half
the height of a house, that you can put the rest of the active ship, weapons, blokes,
everything, in this big box that you put on top. And that became a very popular topic.
Now … there’s lots of ways of doing that, and in some of them you can actually put a
gas turbine in the hull, one in either side, and so you’ve now got a thing where – and
you take the air to the gas turbine down the struts, so that’s not wasted space, and the
exhaust comes up another one, it’s not wasted either. But the main point about them
is that they – they, as you can imagine, the sea can go up and down these struts, but
the ship doesn’t go with it. And you can come up with a thing that has a ride
equivalent to a good quality motorcar, even in a bad sea. And we made models of
these, big models of them and tested them in various tanks.

[04:32]

Now one of the applications in particular involved a thing called the spey engine, it’s
just one of our series of engines and it was being marinised, and people were saying to
what could we apply it? And I came up with the answer that it was an ideal engine to
put in a SWATH ship, compact, high speed, just has the high speed engine and one
gearbox, and the propeller, and is all dead straight, and you do the same on the other
side of the boat as well. And this worked a treat, it looked as though it did anyway.
So I tried this on our navy, and I may have told you a little bit about this before, but
just to register the point. The navy thought it was great fun actually, they just
laughed, because these things could go thirty, forty knots in a bad sea with virtually
no motion on them at all, just perhaps a very gentle motion, but it certainly wasn’t the
sort of thing that keeps one – one equivalent crew stuck in their bunks. So how do
you work it all out and do? Well literally you analyse the performance of this thing
by every little joint and junction of hull, and struts, and things like that. And I did a
complete analysis of the [coughs] design of one of these things, 2,000 ton size thing,
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and it was powered by two gas turbines obviously. And it would have been a very
successful quick reaction thing where you could take out an active crew and they’d
stay active, because it was less than point one G, which is – you get one point one in a
motorcar. So that was good stuff. Told our own people here at Ansty what I was
doing, I thought it was a good idea, and they couldn’t think of a reason for saying it
isn’t, for once, so I decided to go and talk to the British Navy about it, that was the
start of it. And when down to the so-called advanced, or future projects bit or
whatever the navy have somewhere hidden away where they keep these crusty old
admirals giving them a job just looking after the future, you know, sort of thing. And
they thought the – they listened to what I’d got to say, this is down near the Bath area
where they existed at the time, they listened to what I’d got to say, and they laughed it
out of court, ‘cause it – because ships just don’t go that fast, do they, if you know
what I mean. I said well these would, that’s the whole point, you know, it’ll
revolutionise your navy. And, erm, anyway, they didn’t want to know about it. So I
took the thing over to America, to Annapolis, which is the US Navy research place,
and they were going great guns on it, they were already studying these things. So we
naturally fell into the same pool, and I put up my proposals and all the rest of it, and
that caused a bit of a deathly hush. The reason was apparently I’d, quite off my own
bat, picked the size which they’d picked to study, just you know, you do a few sums
and it tells you whether you’re going to be 1,000, 2,000, 3,000 tons. And you can get
a rough idea and then when you get something decent you expand it, and it expanded
to about 2,000 tons. And it turned out that the Americans had done this analysis with
lots of big computers and everything, and I’d used my desk calculator which was the
standard one here, you know, you just tap it out and there’s the answer. Erm, anyway,
they’d come out at 2,000 tons as well, and the performance I’d got right apparently,
I’d got all the things predicted. And they were worried about this [adopts American
accent], ‘Hey, gee fellow, you know, where did you get this data from?’ I said, ‘I just
worked it out.’ ‘Well what computer did you use?’ I says, ‘This one here, it’s my
desk calculator,’ you see. And they didn’t really sort of take to that idea very well.
And it got quite serious to where they thought there’d been security leak for their
codes had somehow got into the wrong hands, and there was all sorts of threats made,
you know, you shouldn’t be using that data, you’re not allowed to do this, that, and
the other. So I said, ‘Tough luck, I worked it all out and here are the drawings as

© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 307
C1379/32 Track 17

well.’ And produced drawings of things with sort of guns on the corners, to make it
look realistic and all that sort of thing, and some sort of place for everybody to live.

[08:58]

They subsequently made models of these things about ten feet long, and tested them
in really steep waves in a test tank, and all our predictions came true. It really was
that calm, and the waves did just run up and down the strut bit of it. And, er, they
actually made one or two and took them out to sea, I don’t know what happened after
that. But the British would not even go near them.

Why do you think that was?

Had it before, the British make their assumption apparently that the convoy speed for
ships moving in a group is nineteen knots, which is nothing, doesn’t even, you know
… and they said that is the speed and there’s not much point in going any faster, is
there? I said, ‘Well of course there is.’ You can run around that sort of group and
protect them, put a run around – a ring around them, I’m not a strategist but, you
know, you can do that with something going round at perhaps thirty or forty knots so
it covers the ground quite – quite quickly. Even if the mass speed of that thing was
still only nineteen knots, but, no, didn’t want to know about it. So that was one of my
lost causes as you might say. But Ansty were quite chuffed with it, we produced a
brochure on it of some sort.

How do you actually move from being, you know, a chap who’s involved in sort of
rocket engines and HOTOL, that sort of space hi-tech, to marine engineering? That
seems a little separate to me as a layman.

Well it might do indeed, but the joke is the equations funny enough are very much the
same, you just apply them to a different shape, and this propeller you design is a
different way as well, and it’s halfway to being a pump of sorts, but you don’t put the
pump in a case, just happens to be there. And it isn’t as far away as you’d think to be
honest, especially for the things that we designed to go a bit faster. And that, you
know, that’s the way it was.
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Why did you look upon SWATH as a way of doing this, rather than other concepts?

If you really go through the – the range of things that might be suitable for doing this
thing, there are some shapes that are quite attractive, but they don’t go up to the sea
states that these things can, not by a long chalk.

How do you actually arrive at that decision though, I mean can you just give me some
idea of the process by which, you know, you come out at the end wanting to go into
SWATH?

Well people have – have made lots of ships that are supposed to have resistance to
this, that, and the other, you know, be more tolerant to a bad sea and so on. Erm, I’m
afraid you just literally have to go and do a lot of bookwork looking up what sort of
ships have achieved what sort of speeds in the past, and there’s a group all of which
sort of get twenty knots a bit more in a bad sea, maybe less than that. And all the
high-speed stuff is out here, but when you look carefully it’s for very low sea states,
they’ve just never done it. But – so you can eliminate a lot of these things quite
quickly, you know, by a couple of weeks of reading if you like, and a few sums. And
if you then calculate one of these things, the most significant thing is the fact that
you’ve drowned two complete hulls at the side of it, one either side, and inevitably
that must cause a fair amount of drag, it’s like having two packed submarines stuck
underneath you. But again, if you design that properly, you can design that for
minimum drag, and you can actually show quite clearly that these things are superior
to other ships. Now you might say, well why don’t we see a lot more of them?
‘Cause a few have been made subsequently, and apparently they are what we said,
they’re rock steady and with the sea going up and down like that [demonstrates]. The
only trouble is as they burn fuel they get lighter, and the thing is it’s a buoyancy
controlled thing and so what it tends to do, is as it burns fuel it tends to sort of climb
out of the water [laughs]. And what you have to do is dedicate an area for tanks, say a
tank at the front and on the back of each of these hulls, and as they use fuel from
another tank, then you have to just admit some seawater and keep it ballasted
properly, and that’s the only disadvantage that I know of. So a lot of people didn’t get
on very well with this changing buoyancy business, but it’s got sort of a – you might
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 309
C1379/32 Track 17

say, well are there any forces that occur on that sort of thing that, erm, can’t easily be
trimmed out by change of the ballast? And the answer is there might be one or two,
but you have on this thing, and the reports are still up in the roof actually, you have on
this thing aircraft type control surfaces. So the first thing you do is just fly it at that
height, and it’s when it’s going it’s get quite serious, this mismatch, that you can put a
bit more water in, and now need less on the control system. And it worried people, a
lot of the naval people it worried, because it can’t come up into an ordinary shallow
water port and park itself, you’ll always have these submarines on the bottom. And so
you might say, well it won’t go in, there’s no point in trying to get it in water less
than, let’s guess, fifty feet deep or something like that. Whereas they sometimes want
things that will actually almost come alongside a beach, but not quite. But horses for
courses, and we used to say, look, you know, if you have these things standing off a
bit, build yourself a big long jetty so the end of the jetty’s always got deep water
round it, something like that.

[15:05]

Did you try interesting any sort of British ship manufacturers in this?

No. Er, I don’t think we approached them at all, because those that were making
boats, I think they’d been quite clearly told that if they kept their noses clean and
made boats like they’ve always made boats you might get another contract next year,
type of thing. And they don’t build many anyway. They also unfortunately don’t go
in for enough model testing in this country, in my opinion anyway. Whereas the
Americans just got big tanks, and big models, and crashed away on these things. And
you’ve just got to work out how much they’re going to sort of float up and down. I
mean, you can imagine one tying up against the thing like an oil rig, and as long as
you don’t sort of change things too much, it’ll be within a foot or two or where it was
last night type of thing. You know, it won’t be towering above you and it won’t have
sunk. So that’s one of the things. They were just worried about that sort of thing.
But how can I put it, if you’re given a really new toy, you may have to sometimes put
up with the way the new toy worked, and that was it. And people liked the propulsion
system, which was a lot more efficient than an ordinary propeller which is on the end
of a shaft that’s dangling down at an angle under the boat like that, the propeller’s on
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this bit, so it’s working obliquely to the water it’s going through. On these things
with the submarine hulls on the bottom, you just put a big propeller on the back end,
and everything’s nicely in line, and so the propeller efficiency is much higher. So
automatically it’s a more efficient thing to go for. But we couldn’t persuade people to
have a go, and I say, the Americans did have a go, they built several of these things
subsequently. Manned, if you like, like manned models, they were not full scale – full
scale ships, but something forty, fifty feet long with men in it, and they’d taken these
out in all sorts of sea states, and I used to see these films and the sea does that quite
cheerfully, a boat does that [demonstrates]. So it’s a different thing.

You mentioned that you did some tank tests, were those in Britain, or over in the
States?

Over in the States [clears throat]. The English people, to the best of my knowledge,
I’ve not seen one made or tested in England. But the Americans were very good on
this, because they realised that – it scared them stiff when they thought there’d been a
leak on this how to calculate the thing. And having got that far they thought, geez,
this chap sort of knows a bit more about it, they invite you in to go and watch things,
and have a look at things. So you end up at Annapolis going to talk to all these crusty
old sort of types. And you know, it can be quite fun, but it’s very frustrating at times.

Anybody you remember in particular from your trips to Annapolis?

Not really, well, not by direct names, I forget the names very quickly, but they were
sort of senior, erm – senior sort of, what’s the word? They call them something,
marine architects, and things like that. And they were prepared to listen and it didn’t
frighten them the fact that these things went a lot faster than anything else, so there
were some very interesting meetings over there on that sort of thing. The same
applies – the same sort of theory applies to certain types of hydrofoil, but
unfortunately most of the types are sensitive to where the interface of the sea is.
There’s one type that isn’t, and they’re very impressive, and a lot of them have been
made. But they’re, how can I put it, they’re an expensive thing because they’ve got a
hull, like an ordinary boat, and they they’ve got a thing like an aeroplane underneath
it, also on struts. And the aeroplane surfaces are moved by a sort of automatic pilot, if
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you like. So it’s a very expensive sort of thing to have. But they’re absolutely rock
steady, and they really do go fast. I mean, I’ve been up – I was nominated by the,
well believe it or not, by the Royal Navy, Rolls Royce were a bit sort of surprised
about this, they said, ‘Hey, what’s all this, you’ve got an invite to go out and do sea
trials on a hydrofoil?’ I said, ‘Well I didn’t ask to.’ But apparently the British Navy
had put forward my name because of the studies they knew I’d done, and I got sent
out to the middle of the North Sea for quite some time testing ships. See, it’s a long
way from rockets, but the propulsion system could have been a water jet, and in fact
was on the one we took out in the Atlantic, we used two different ones actually. And
I’d been running a water jet propulsion research programme on the impellers and
things, on one of the rigs here at Ansty, reduced scale thing, but it gave us all the
answers.

[20:30]

Do you actually sort of – we’ve talked a bit before about the HOTOL work, and at this
case the SWATH ship work, are you doing these sort of jobs at the same time, or are
they sequential?

Usually you’ve got to fit them in, you know, almost the same time. But, er, once or
twice things cropped up that were actually of sufficient merit themselves that you had
to drop other things, yes, that is true. But not too bad really that way. Especially once
you’d got, for instance, this SWATH ship thing. It took a lot of effort, if I’m honest
about it, to define what this code should be to calculate it, where you just put in the
speed and the size at the top and out at the bottom comes all the things you need to
know, what’s its efficiency and so on. Once you’ve got that there was a girl who used
to dig me out of trouble, we were seeing her only a couple of days ago, she was one of
the girls that did lots of calculations for us on rockets, and she knew I couldn’t use a
computer for toffee. And so I used to produce these great long handwritten versions
of this code, and one day she sort of said, ‘I think we could programme all that, you
know, de dah, and all you’d have to do is put in the start numbers and get the …’
Anyway, and so she did that sort of thing for me, it was very good of her. And it was
that code which upset Annapolis [laughs], ‘cause it looked so good when it was all
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itemised out, you know, quite good actually. But, no, I was considerably helped out
that way, she knew I couldn’t do anything about it.

Was there anybody else who was sort of around you in a sort of wider team sense?

No. No, this was a one off, just me and the girl who helped to do the sums. It was a –
it was a sort of peculiar time when the rocket department bit that I’d been used to for
years had more or less collapsed, the rocket work having gone to zero, and the team
having dispersed as well somewhat. This, I just found out about it and thought,
maybe we can solve that problem. What they’d done is attached a small group of us,
the survivors in fact, attached it to the future projects department and I reckon that
was a future project, so that’s what I worked on. I wasn’t asked to do it, but I just
thought it would be a good idea, and it turned out to be something right. Which also
applied, and I’m not going to go into detail, but it would also apply to these
underwater turbines that I was telling you about, to be buried on the bottom of the sea.
It’s still the way to do it, and yet all those years ago I produced this paper on how to
get energy out the bottom of the sea, and, er, that was another solo job if you like.

Can you give me some idea of where you sit within Rolls Royce at about 19 – I’d say
1980?

Well, I was fortunate in a way, there’d been some – a reassessment of what people
did, and it was always felt that the engineering departments never got a fair crack of
salary for instance, and that the sales people and the people at the front of the
company, and all these sort of wafflers, would earn much better. And even in those
days some of our technical chaps moved across to the commercial department just to
get more money. Well I didn’t want to do that, because this sort of stuff is
fascinating. And the upshot of it all was that you could complain bitterly and hope
that you got a bit of a rise each year as you might say, but it was often done by just
going and complaining bitterly. The company eventually recognised this when it
became Rolls Royce as opposed to Bristol Siddeley. And having got themselves to
recognise that there were these glorious anomalies in salary, apparently from Derby
we inherited a thing called the professional ladder. And this was a thing where you
could appear as a person who’s running a project or two, you could appear before a
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panel which was selected from really your own peers, but preferably from another
part of the company. I think they dug a lot of people from Derby up, put them round
the table, and then stuck me in front of that, and they really cross question you quite
well. Now this was all right, because I went twice before this ladder. First time I got
second from the top in the ladder, and the second time I came out top of the ladder,
not because they’d learned more, but just things had changed a bit. And the top of
that ladder, erm, I was by then a chief experimental engineer or something to that
effect, and what with that and the rating, I got to the point where if I said a thing was
worth doing, we’d just do it. So it was like having a slightly special department,
being attached to future projects, yes, but anything that was a project for the future by
definition is a future project, sounds a bit silly but it has to be right. And that meant
that I could literally work on marine propulsion for a couple of weeks, and perhaps
something else for another couple of weeks, and have a little dabble at something,
well eventually say the HOTOL thing cropped up. But these were things that you just
work on them, and as long as everybody else was fairly happy, people wouldn’t sort
of tay stop it and do something that’s official, you just do what you felt was a good
idea at the time. So it was somewhat privileged working you’re hearing about, and I
didn’t go around throwing my weight about or anything, but I did have a weight as
you might say, and I could therefore say, I’m sorry but I think is a better way of doing
it and this what we’re going to study.

[26:54]

How much freedom did you think you had in your job?

A very large amount to be honest, now and again you’d blot your copybook, like you
do on anything, but it was a very large amount of freedom in the job to decide what
was worth doing and what wasn’t. I’d still got a few bods working with me, the
remains of the old research department, and people – they had to book against a
booking system to allocate their time. So I’d simply go down there to the contracts
department or something and say, ‘I want a number for my bods, you know, when
they’re doing this, that, and the other.’ ‘But we haven’t got a contract.’ I said, ‘Never
mind that, you find me a number, we’ll fill it in,’ and it used to work. So a happy
little group, they weren’t worried about, if you like, their future because they were
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sort of funded, and nobody was worrying about me because they’d had the stupidity to
promote me to the chief engineer of that sort of thing. And that helped quite a lot.

I was struck by just how many different sorts of things you get involved in over your
career.

Yes, it’s been good, because there are people to this day who work most of their time,
from finishing some sort of training if you like, and then they work the next thirty or
forty years on the same thing. I mean, one of the problems that used to happen is that
people would become skilled in the design of a turbine disc, or a turbine blade, or
some darn thing, and they’d find because they’d done a good job they gave them
another one to do, and after that, ‘Oh, you’re the bloke, yes.’ And they end up in a
groove. So the thing to do really was to solve problems that were not in a groove at
all, widely dispersed, and sometimes you have to barge in and say, I hear you’re
having trouble with so and so, and volunteer to have a go at it. But it worked. And
the other thing that helped a lot of course was having a laboratory full of mechanical
machinery which drove pumps, and goodness knows what. Had got an umpteen
10,000 tank of water on the roof, and great big pipes and valves, so it was my own
hydraulics laboratory and I could say to somebody – what you normally have to do is
to do and ask for some money to build all this lot up, I say, look I don’t care whether
you’re interested or not, I’m going to build it up next week. And we’ve got great big
pipes and all sorts of things and we just built it and did it. And the thing that people
can’t really fault or object about is a sort of small preliminary report with the key
numbers tests out as being whether they’re valid or not.

What about your job in particular actually interested you?

Well this business to sort of study fluids and fluid motion, whether they’re applied to
sort of something sort of that moves through them like a boat hull, or whether in fact
they’re the internal fluid flows like you get on – inside a pump. And we worked a lot
of the time with just studying what fluids did, including some work that we referred to
previously on cavitation in things. It’s just another thing that fluids do.

When do you think you were happiest in your career?
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When was I happiest?

Hmm.

Well usually when we were testing something, [telephone rings]. It’s alright, she’s
got it, that’s alright. Yes, when you’re testing things the whole team’s working
together and it’s good.

[30:45]

I mean, there was a time when Concorde hit trouble [talking in background]. Oh dear,
I don’t what, one of my hairy colleagues perhaps, but anyway. Yes, Concorde hit a
problem. It climbs like the fury, and at the top of the climb you just ease the power
off a little bit and it sort of comes down into a high speed level flight. And a lot of
people were going, [makes mumbling noise] like this, oh, look at this as altitude,
oops, put it there. Promptly just pushing the nose down quickly at the sort of speed it
was going at creates so much antigravity that the fuel all goes to the tops of the tanks,
instead of the bottom of the tank. And that allows air to get in and accumulate and
goodness knows what, and there was a fair chance that now and again an engine could
go out. And it turned out that there was a memo or something went through British
Airways to the Concorde captains saying, ‘For Pete’s sake, stop this daft business, it
may seem fun to push the thing forward and all feel light for a bit, you know, but
you’re creating hell with the fuel system, and on your head be it.’ So we – and
nobody believed that for a start, they didn’t thing it – they said, whatever it was, the G
level wasn’t this and wasn’t that. So anyway we made up a Concorde fuel system,
believe it or not, all bits of pipes the right length and the right size and just coupled
them all together, and did a few sort of tests that would simulate what happened if the
fuel were to move to the wrong side of the tank, and back again. And it did exactly as
the lads had been denying that was happening, in other words the simulated engine
bit, the pressure at inlet to the engine would get so low that it just wouldn’t work
properly. And I think they just got their knuckles wrapped for it or something,
because it became a thing that you mustn’t push this nose down beyond a certain sort
of rate. And we got an official commendation for that from British Airways and
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others, because the risk of taking thirty of forty passengers, well perhaps with the
engines not working and having to try and ditch the blinking thing, would be awful.

Was this in relation to the work you were talking earlier about Concorde fuel pumps,
or something separate?

It was something separate because although – no, the Concorde fuel pump thing was
just me on my own, they said would I go and sort it out. But having done that sort of
thing, the powers that be remembered us, and when they were talking about this
problem, they said, you’d better get old Scottie in and his mob. And I’d got about
half a dozen people in those days, and we worked together [clears throat] very
quickly, piped up a thing that looked just like a Concorde system, we got drawings of
it, and it went up so much in the long, so much in down, so much, all that sort of
thing, was the right shape. A lot of it were made in Perspex so as we could see
exactly what was going on, and we filmed it as well, and that proved the point, that
you know…

[34:04]

So the powers that be were very chuffed about that.

All this talking about how Concorde sort of goes almost straight up at first, and then
tips over. I want to ask you something as well about the way that HOTOL takes off,
which is straight and then climbing as opposed to normal rockets that just go straight
up. I was wondering if there was any difference between working on the two?

Exactly, well … there is an enormous difference, and in fact really all future rockets
that are carrying people ought to go that way to get off the ground.

Sorry, level take off then, rather than vertical?

Mustn’t go vertical, because there’s so much at risk when a thing is literally that far
off the ground and if there’s a slightest loss of thrust, these things go up incidentally
on thrust is twenty per cent more than the weight, that’s the standard sort of thing,
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sometimes it’s less, but twenty is a good number. Well it’s not difficult for one
engine to sort of decide to have a day off type of thing and cough, and you’ve got less
thrust than you have weight. So you go down again and you become an enormous
fireball, end of quote. So to fly people we made it a rule that we would never have
anything to do with such a thing. And all the project – all the sort of concepts we
evaluated in the early HOTOL days, they all took off horizontally, flew around
wherever they’re going to fly around, and when they finished the mission to the –
wherever the mission is, to some satellite station or something, or whatever, then they
could come all the way back and land on a runway. Because there were, you may not
know this, but there were proposals for someone who had a thing that took off
vertically, sort that’s one danger zone, and came back like that [demonstrates], did
what was a called the – there’s a word for this.

Could you describe what that actually looks like for the benefit of the recording
please?

Yes, well … imagine more of a conventional aircraft that’s got a lot of power, and so
on, you could in fact take off horizontally as we do – as normal aircraft do from a
runway, and soon after leaving a runway they could go vertical, and climb on from
there. The risky bit is where they’ve gone vertical, because that’s when you’re most
likely to sort of have some sort of failure. Erm, in fact that’s the whole point behind
most rockets that just take off vertically anyway, but it’s a lot safer to take off
horizontally and climb gently, and just increase the rate of climb. So literally you’re
not sort of depending on the thrust being maintained. If it does fail, all you have to do
is shove the nose down and find somewhere to land, now that’s not always, that’s easy
to say. But certainly there’s no argument when a thing does [makes a sound] that,
now that’s the vertical going backwards approach, and it must be, you know, pretty
dreadful. So that because this is still within only a few degrees of horizontal for a
large amount of its early flight, even HOTOL never went that way.

Straight up.

No. Never did. It was that sort of climb all the way up, and getting steeper, it was up
to about forty-five degrees, yes.
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So a gradual take off like a plane then, a gradual climb then.

Just a plane that kept on climbing, yes, nothing funny about it. And in fact when it
gets to as far up as it needs to be it levels off a bit, hopefully by this time at the right
sort of height to mate up with a space station or something like that, if that’s what it
wanted to do. Erm, the same applies coming home, because you’re not going to
believe it, but I was going to tell you, there were certain things which would be in
orbit like that, that’s horizontally in orbit if you have to such a thing. And to get it
sort of come home, you have to turn it round, and fire the engine again the wrong
way, so the whole thing comes down on this engine that’s firing. Now there’s two
things that are wrong with that, one is it might stop anytime, you have to assume a
fault can occur, any old time. And the second thing is as it comes down here, it’s got
to maintain the full thrust all the way down until it actually not only approaches the
earth but touches onto a cradle, or puts out legs and lands on legs, or something, and
then you turn it off again. Now this was called the swoop of death, and it’s been
referred to in many conferences as that, where the thing actually, real life, comes
along horizontally, straight up for a bit, and straight down for a bit. And the straight
down for a bit is where you’re just going to find literally wreckage and bodies in a
desert somewhere. So it ought to be banned, but it wasn’t, and the Americans
proceeded with a design where exactly this thing happened, and the swoop of death
was done exactly, and it went up quite a long way again there to come down here.
Now there’s two things, one is that doesn’t always work like we said, so you just
make a hole in the ground. And the second thing is all this stunt uses fuel. Now if
you’ve been on along trip or something, or doing a lot of things, you might not even
have any fuel left, it’s a question of fuel management if you like. But what you
certainly wouldn’t want to do is to depend on all the engines relighting themselves
and coming down flickering like they do on, you know, some of these space
programmes, come down like this and land on their bottom end, it just – it just isn’t
done. And the Americans had one thing, whose name I’ve forgotten, which did
exactly that, and it’s made more holes in the desert than anything else has. But people
are still proposing it for manned flight. And I think – I don’t often get sort of worked
up about morals, but it is immoral to put trusting passengers into a thing where for the
sake of just something mildly misbehaving, ‘cause you don’t have to have a total loss
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of thrust, you just don’t have to – enough thrust to hold it up, so it’s comes like this,
oh, that’s fine, but then it drops, they’re all dead as dodos, and that’s it. So the early
ideas about HOTOL were to steer round that problem, and so it comes in and lands in
a normal way.

[40:52]

Were you thinking of carrying passengers in the early day, or just robotic payloads?

Mainly robotic payloads, in later time we designed for Skylon, not for HOTOL, a sort
of thing like an ordinary public service bus, imagine a luxury coach if you like. And
the thing had got a big enough payload bay on it that you put this thing in it and the
people are inside that. So in other words it doesn’t demand the machine to be kitted
out with seats and goodness knows what, you just put this module in and close the
doors over the top of it, and that’s it. And we have one such thing designed for
Skylon, and, er, think I gave a part of a paper on that just to – somewhere in
Amsterdam, as to what you might expect and how you did it to put this thing in. And
we had a model made of the payload bay that could take nothing but passengers, it
wasn’t payload in the robotic sense as you put it. It was literally just a comfortable
way of coming home. And I mean comfortable, because we managed to work this
one out such that the maximum G load was about point two, something like that, you
could fly this thing very gently and do all the rest of it. Can’t remember the numbers
now, say the paper’s in the roof like a lot of them are. But it would have been
perfectly safe, and had the engines failed, it still just glides home, it’s got enough
wing area and everything to glide home to a series of pre-selected runways around the
world. In fact one of the things that used to amuse us is that if the engines failed at a
certain point of the initial climb, you’re still going so fast that you can’t just put the
nose down and land, you go once round the earth and land on the same runway that
you took off from. It’s all there, we were duty bound to identify a scenario with a
recovery, a safe recovery, for every part of the flight, and we’ve done that. So
different world. Anyway.

[End of Track 17]
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Track 18 [Part 17 on http://sounds.bl.uk]

You talked a little bit about your flying activities as an RAF instructor outside of
work, but I was wondering what other things do you actually do when you’re not in
the office, or on a test rig, or …?

Well I do my best in quiet time if you like to – perhaps I should think that my, if you
like, main interest in sort of things like that, are model aeroplanes. And if you start
with model aeroplanes you can’t help but – help but end up with model aero engines,
and if you put the two together you get some fascinating things. And then you can
actually sort of make ordinary ground based engines that have unusual features as
well. And, er, that I find fascinating, is to try and design something or other and then
go up to the workshop and make it, which might take three or four months, but it’s
fascinating to see whether it works or not. And I think I showed you yesterday, as an
example, I worked on sleeve valve engines. Now rumour has it, just to repeat a point,
rumour has it that even the big sleeve valve engines that Bristol has made were much
quieter than ordinary Merlin engines that Rolls Royce made, say, similar power
levels. The big sleeve valve engines were fitted to things like the Beaufighter and that
sort of machine, and it was used out in the war against the people the far side, the sort
of Burma and places like that I think. And these engines were so quiet that the major
source of noise was the airframe itself being pulled through the air at 300 odd miles
an hour. And they were called whispering death, and that can’t be bad, because they
just appeared from nowhere, [makes flying noise] and loads of sort of guns going off,
and pull away and you’ve just shot the whole lot down, whatever it was. So making
and testing one of those was rather fun, and it’s already been changed as well a bit
from the original design. The other end of the spectrum though is still with model
aeroplanes, but ones of only about nine or ten inches, perhaps a foot span at the most,
and you fly those indoors. And they can be, I have considerable trouble but they can
be, controlled either by radio or something even at this sort of size, a little bit bigger
perhaps, eighteen inches diameter – eighteen inches wingspan. All rather fun,
belonged to a club over near Yorkshire, over that way, Leicestershire or Yorkshire
way, quite some way, and used to fly with them, and my aeroplane at the time was
about I suppose … fourteen inches span or something like that. And it was coming
into land one day, and one of the – a much smaller one controlled a different way was
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coming down to land, and my aircraft flew straight through his aircraft and cut it in
half. He was not amused. I mean, just that particular one was a free flying one, so
once you let it go, you just sort of sit and watch, and it’s sliced his aeroplane up. And
they asked me to leave, that was it. They said, ‘No, your aeroplane’s too big, we can
now do much smaller ones that have almost zero damage capability if they hit each
other, erm, please don’t fly it anymore here.’ So that the other thing, but it is a
challenge to make these little tiny things that only weigh two or three grams in parts
of them. I mean the motors about a couple of grams, and some of – the batteries, one
and a half grams or something, they’re fantastically sort of light, and you make them
out of a foam of some sort. So that’s another challenge is to sort of make better ones
of those. But they’re very, very delicate, and occasionally they come unstuck as well.
There’s one that’s rather squashed at the moment in the workshop, something came
off a top shelf in the workshop, quite of its own accord, a racing car which had got a
reinforcement in its nose. I put steel weights in it to hold it onto the track, and it
rolled off a shelf and dived straight down, and went straight through this little
aeroplane, there’s just splinters left. So that was a bit sad, it was only about a couple
of weeks ago. But generally apart from mending things like that, which I shan’t
bother with it, it’s too badly damaged, erm, other things in the workshop I can keep
quiet for months on end down there. Apart from the fact that when it comes to
running time on an engine, I’m fascinated too by does it really work properly, you
know, on an aero engine, and can it be made to work a bit better, or – and what sort of
a noise does it make. Fascinating things, but those are all workshop related things.

[05:25]

Other things I guess you’ve heard it at lunchtime, we do our best to support, well the
granddaughter, support in the sense of turning up at her concerts and things. And it’s
surprising the number of concerts she does [laughs] we have to go and listen to,
because I’m not much good at that, and get told off for going to sleep on the end of a
pew or something [laughs]. Get’s rattled back again. Try hard to stay awake but it’s
– it isn’t on. Anyway we go and listen to little’un, that’s one thing I do. The other
two areas where there might be grandchildren and are, they’ve either grown up too
far, or they’re too far away. Our own son is 120 miles away, so family visits of that
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sort are a bit protracted. As regards the other ones they are literally two to three miles
away, and the grandchildren have now grown up and they’re running their own lives.

How many children and grandchildren do you have?

Three children and six grandchildren, and of the six, sort of two or three quite old, and
coming right down to Rachel, plus I think my son’s son is a little younger than she is.
So that’s about it.

When do your children actually arrive on the scene?

When? Well if their average age – well let me try and see. Some of them are aged
about … thirty-five, forty, and some of the grandchildren are only twelve, so there’s
quite a spread one way or the other. That’s the family side anyway. So interacting
with the family is something we do whenever we can, but it just isn’t convenient half
the time.

What do your children actually do?

What do they do? At the moment three – three or four are still studying, two are aged
twelve, so we know what they’re studying. Erm, two more are at universities in
Devon and somewhere round there, Bristol as well. I don’t know what they’re
studying, it’s something really weird these days, they don’t have old fashioned
subjects like we did. And that looks after those. But for those that have – our own
children that have grown up, two are teachers, and one’s an engineer down at
Boscombe Down. And he does these pilotless aircraft, which is unmanned air
vehicles they call them these days. But I don’t know what’s wrong with the word
pilotless, we used to call them that, but unmanned is the thing these days, is it
unmanned, and can it fly autonomously, and all this lot. Well, anyway, so that’s what
he does. But the other – both the girls are teachers, and that’s it. So we don’t see an
awful lot of them. They’ve just finished half term on the teaching side, and they were
both absorbed in other matters whilst you was there.
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What did you actually want them to do when they were growing up? Did you have
any plan in mind for them, or …?

Well, I was glad the lad could get into something where he could look at real
engineering and become part of the – you know, the proper team. And he joined the
Ministry, ‘cause I always pull his leg and call him the man from the Ministry, and he
goes, [makes joking noise] all like that. He started off down at somewhere near Bath,
and ended up working on submarines. The only problem being that submarines have
things that go wrong with them, they have long drive shafts for a start, and if the
propeller gets stuck in some mud that end, and the engine is still turning this end, it
tends to upset the shape of this very long shaft. And occasionally they get these
things in at one of the southern places, I’ve forgotten, not Plymouth or somewhere, I
don’t know where it was anyway. And there’d be terrible distortion of different
things that had happened when the prop got stuck in the mud or whatever it was. And
he found out ways of repairing these, and he got himself quite a good name for it.
The only thing he didn’t tell the people is that the way he solved the problem was to
pick up the phone that night when he got back to his digs, tell the old man all about it,
get a solution, and go in the next morning and get his back patted for sort of solving
the problem. His management skills were exceptional even at that age [both laugh].
But he’s now a project engineer at Boscombe Down, and that’s good.

Do you think there’s any link between the fact that you’re an engineer, and he’s an
engineer?

Yes, I’m sure there is, because my father was one too before. It’s run in the family,
and he makes aeroplanes as well, has a lot of fun with them. He hasn’t got a lathe, but
he doesn’t make things that need it, he gets round it some other way. So we have a lot
of things we can talk about. I said to him the other day, you know, ‘It’s interesting,
you’re getting to the stage where I can talk to you,’ [laughs]. And he, well, he’s about
forty, something like that, I think. I ‘m not sure, I always ask my wife when it comes
to these things. But put in forty in brackets or something, you won’t be far wrong.

[11:31]
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How does your work and family life actually fit together, where you’re always sort of
running around doing things?

They fit together courtesy of her ladyship out there, she’s put up with things that
people should never have to put up with over the years, and they’re all to do with
flying or engines, or something like that, and, er, you know, she’s just sort of accepted
it. I wish she’d have been a little more willing to be organised into it, you know what
I mean, she sort of said, oh, no, I’m not interested in that, so I don’t do it. She’s got
very nimble fingers, I’m sure she can make some sort of aeroplane, model one, and
she doesn’t like flying in big ones unless they’re airliners. A friend of mine took her
for a flight in a light aircraft and she was really bothered about that. It was too light,
jiggling around in the wind, windy day, you know, and bit of this, that, and the other.
I took her flying in a RAF aircraft and she didn’t like that either, and it was a dead
calm day and I let the machine just sort of fly itself so gently you wouldn’t have
believed it, and when she came down, she – she was saying, when can I get out,
making noises like that. So I’ve written her off as an aviator [laughs]. But she did
very well to put up with twenty-seven years of me disappearing each weekend. And
also for the odd week now and again, couple of weeks something like that. I used to
have to go and run courses here and there.

How much crossover is there between your hobbies as it were, you know, building
engines in the workshop, flying aeroplanes, model aeroplanes, how much crossover is
there between that sort of activity and what you’re actually doing in work on a daily
basis?

It helps, there is a fair amount of crossover, because it’s often more in technique than
what it is than instruments for instance, we need special instruments on the wind
tunnel and things like that. They are very small precision devices and they’re very
similar to what I perhaps make in workshop. Certainly for HOTOL I made all the
small scale instruments, ‘cause you can’t go out and buy them, and if you do someone
puts a ridiculous price on them, ‘cause they say they’re special things, and I say,
rubbish, I can make one of those. And you go and make your own, connect it to the
commercial devices part of the way trough. So, yeah, there is a fair old crossover, as
you said. And it also goes, if you like, the unkind way where you decide something’s
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really sort of well getting too long to waiting for the bits or whatever it is at work, as
was, in the end you just you set to and make the bits for that. So the crossover can be
quite biased in that Rolls Royce did quite well out of it for lots of small pieces, and
things like that.

You mentioned the HOTOL instrumentation, are there any other examples of things
that you did at home at end up in Rolls Royce project?

Yes, little tiny bits for these flow measurement devices, bits to do with the rotors and
the assemblies, and the bearings, and all this lot. And, er, I used to have to make the
bearings as well, and when I say bearings these are not ball racers in the conventional
sense at all, they were plane bearings, but they were very special because they were
made of a special plastic, and plastic is not always dimensionally stable. So you’ve
got to be careful how you do it, and all the rest of it. But they won quite a bit of stuff
over the years. And then the other thing is that couldn’t overhaul flow meters for fuel
flow for instance on aero engine, they’d been a place were they’d assembled these
little devices and serviced them from time to time, and the bloke either left or was
chucked out, I don’t know which. But everything sort of really sort of went off the
rails, calibration wise, and so I used to have to just get a bag full of these things and
bring them home and service them in the workshop. Then miraculously all things
start reading right the next day. But that was one thing, I don’t know how many
dozen flow meters have come here to overhaul.

Is there any sort of social life that’s associated that working at Rolls Royce?

Not – no, not really, apart from the fact that the Heritage has a couple of dinners a
year, that’s it. There’s not much else.

Even when you were working there actively?

Still not much else, one or two – in the early days there was a squash court people
used, but I never had anything to do with that. And I can’t think of anything else
really. It wasn’t that – I think it’s probably because is as out away from everywhere,
it was in the middle of some fields on an old airfield, and literally transport to and
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from the place was in the form of contract buses. We caught a bus in Coventry, for
instance, and it took you on the final thing, right out to the airfield, and it took you
home again at a prescribed time. So if you were silly enough to either stay with a job
and make it like overtime or something, you’d got a real problem, until we discovered
there was a way out over the back. Because it’s supposed to be high security site, but
we found a way out through some wire and you could walk into the nearest village
and catch a Coventry Corporation bus. So all those that were working late were
trooping home through this hole in the fence [laughs] at the other end of the airfield.
And it was quite good really because the police were always monitoring the standard
inlets and outlets to the place, you can see a row of these people, and we’d go up the
other end of the airfield and have no problem at all, walk down passed the farm, hello
to the farmer, and get a bus in the village. You know, it was that sort of place.

[17:45]

How did you – what were you working on as you approached retirement?

The last job that I did was to – they gave me a rental car and was to drive all around
Europe coordinating a £3.5 million programme on this business I touched on before,
the business of combustion with low nox values, and that – to do that we launched a
European something or other programme, one of these euro things. And what my job
was to coordinate the efforts of about – well it was twelve groups of people anyway,
there was three in England I think, three in Holland, two in Belgium, two Germans,
and something else as well, it adds up to twelve anyway. And I used to have to go
and see them and see what they were doing, and then arrange visits at which they’d
come and see us and so they could see what were doing. So it was largely – a fair bit
of technology in it, but there was a lot of coordination of effort as well, and getting
people like the French to write up their reports in the right timescale and things,
absolutely hopeless. [Inaud] or something like that, or Gaz de France or something,
er, absolutely hopeless at trying to keep to a timetable. So you’d end up going to play
hell with them just because you’ve got to go and play hell with them to make them do
anything. But I don’t know how the hell many times I’d drive from here perhaps
straight to Germany or somewhere like that.
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In doing that little skirt around all sorts of other European countries’ engineering
work, did you notice any sort of differences between the sorts of practices you were
used to in Britain?

Yes, we did. The Germans were very thorough, and almost like an extension of our
chaps, they’d rather have a delayed programme than one that’s not working properly,
so yeah, very thorough for that. The Dutch did the best they could but never tried
really hard enough. The French tried hard enough but did things at the wrong scale
because they happened to have one like it, and so they always got the wrong answers
because they never understood the scale factors. They’re a peculiar lot all together.
The Spaniards opted out, we had some Spaniards in at one point. When you do these
international programmes, you have balanced numbers from different parts of Europe,
because apparently some countries can be scored in some silly table at different
involvements than others. So if you get all the sort of the right sort of people together,
like as I say the Germans and some of the French, but not all, and then the people who
are the commissioners over in Brussels looked at this list and says, ‘But you haven’t
got any from such and such a place, where you’ve got your mandatory, have to have a
couple.’ So you’ve got to have two blinking Spaniards. Well they’re pleasant
enough, but they didn’t know what the hell we were talking about, and as for gas
turbines, they could turn on a gas ring or something and cook a lunch on it, but when
you’re talking vast gas flows and things to run a gas turbine, and they were pretty
painful about that. I don’t think we ever got any sensible results out of the Spanish at
all. But we had to have them on the team, ‘cause it said so in Brussels. I said they’re
a set of wallys, you know, they’re not competent to throw a brick through a window.
And they used to say, ‘Never mind, you’ve got to have your ration of these second
grade countries,’ or something, they used to have a word for it, but I’ve forgotten
what it was. And that was the last job, so it was a very exasperating sort of job
driving week in week out all over bloody Europe to try and chivvy these people, erm,
without much reward. Some jobs have a reward, don’t they, well these didn’t.

Was the actual work connected with again, sorry?

To reduce nitrogen oxide concentrations in combustors.
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What does that actually involve?

Well apparently – I had to try and mug up a bit of chemistry for this, because I’m not
much of a chemist to say the least. If you have a ordinary burner of some sort where
the temperature rises significantly over about 1,200 Kelvin, nearly 1,000 centigrade, if
you stay at that sort of temperature for long other reactions that have only just sort of
thought about each other can actually occur, and as they occur they leave residuals
that don’t go away, because by that time got up an exhaust pipe or something, and
they are called nitrogen oxide or nox. Because they’re not all NO2, you get an NO3
and things like that. Now the upshot of all those is that they apparently cause damage
to either people or the environment, or something, and massive programmes are being
run to reduce nox. Now they’re all a bit factious, because no one’s actually sort of
quite convinced that nox is the main greenhouse gas, and that maybe it should be one
of the – well there are other things, I’m trying to remember what they were. But
anyway, carbon monoxide for instance, doesn’t break down to dioxide very quickly.
But every time you have a combustor in which there’s a hot spot, you know, the air
going in one end and the fuel, and the hot air coming out the other end and going to a
turbine or something, but every time you put the fuel in you get a real hot spot and
then you arrange other air to go in in, what they call dilution air, to bring it back to the
temperature you want. But in this middle bit, it’s far too hot to put through your
turbine disc, and if you do you just burn the blades off whatever it was. And so
there’s an incentive to stop the formation of these greenhouse gas things at the front
end, and you do it by restricting the temperature at which the reaction occurs, so the
reaction takes a long physical distance occurring, and you can get it so as it’s not too
bad this end. But what often happens is there’s a real peak on temperature there and
then it goes down, and the products of the peak go right through the thing and come
out the other end. So people wanted a programme doing where everybody could chip
in and find out the way to get this thing, which usually looks like anything from
twenty to forty or maybe 100 parts per million of this offending gas, the nitrogen
oxides, whatever they are.

[25:17]
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And we were given the challenge of getting it down a bit. I got it down to one from
100ish, maybe 200. And I think I may have mentioned it to you, the company would
only accept the word of a junior who they interviewed after I’d left, and the bloody
junior sort of agreed with the company that firstly it couldn’t have been that low,
could it? And secondly it must be an instrumentation error. So they wouldn’t believe
the results. And I’d really worked quite hard to get that thing to work. And we got it
down to one part per million, which is nothing, probably about one part per million in
background air outside there right now.

Basically how do you get it down to that level?

How do you get it down? By not letting it go up, sounds Irish, but going back to this
combustor thing here, if you don’t put any – any dilution air in the first bit, you get a
terrific flare up and then it cools down, and the local temperature then is such that
these nitrogen oxides form, and they’re semi-permanent once they’re formed. So the
big trick is not to have the high temperature bit where they will form. And you do
that by putting in a little bit of fuel and just enough air for it to burn up to a certain
temperature, and then a bit more fuel and just enough air to go back to that same
temperature, and work your way through that way. And there’s a whole range of
combustors that will do that sort of thing if you fiddle them a little bit. So we had rigs
running all over Europe trying to minimise this nox thing. But the best thing was the
one we had at Pyestock in England where we really tested it, if you like, erm, fairly
fiercely in that – I must take her ladyship up the road. They took it to the point where
I was running the rig, which believe it or not took six megawatts to get the air at the
right condition, pressure, temperature, and flow, and I was adding – got a thing with
two fingers control a big value, and this was letting in other gas to burn with it now,
and it all worked a treat. But what I’d got under my two fingers, it’s not six
megawatts there, it added another two, so one finger was playing tune to eight
megawatts, and that’s half of what is required to drive a whole village, believe it or
not. The fitters wouldn’t drive it, they wouldn’t come near the rig, they all went and
hid the other side of the control room, and there was me at the front with my finger on
eight megawatts. But it worked, and it was when it was at eight megawatts we got it
running absolutely clear. But I was told later that the company had disregarded the
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results because they didn’t believe it. Anyway, I’d better take her ladyship up the
road, if you can just hit the key for a bit.

[End of Track 18]
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Track 19 [Part 18 on http://sounds.bl.uk]

You were talking about your last job you did for Rolls Royce, helping to reduce nox
emission, why were Rolls Royce so uninterested in all your work?

I never did find out why they were so disinterested, because for what it’s worth,
they’d got another scheme for doing it, erm, I won’t bother to go into it because
they’re still trying to sell that one. And this other scheme for doing it was very
complicated, very unpredictable, and would not take it less than about to twenty I
think in the scale, this number, whereas I was offering them one or two, two on a bad
day. They should have been jumping and, you know, jumping for joy. But they’d
spent several million on this other job, and apparently what they were saying was,
‘You’ve got to show us it works some how, you’ve spent all that money now, there
must be a solution.’ And they didn’t get one for a long time, the engines were coming
back, I’m told, because we have a grapevine, I’m told they were coming back with
bits cracked here, there, and everywhere for a long, long time. They may well have
solved it now, in fact I sincerely hope they have, but it only got it down to about 200
or something like that. And I was under the impression, ‘cause I wasn’t there, as I say
someone was telling me, that when they get to the point where the legal limit is also
about 200, which it isn’t at the moment, then they might reconsider my method that
got it down to one. But they want to keep that on the shelf for some time. End of
quote. Now I said to them, but if you do it this way, you can just wipe the market
clean, and have done, you don’t have any competition for years because you’ve
grabbed all the trade and the contracts that were going with an engine like that. And
apparently what they said was, no, we’ll save it for a bad day, which I think is very
short-sighted, very silly, and doesn’t give anybody any morale boost at all for, you
know, having achieved something. ‘Cause I had a whole team [coughs] making bits
and this, that, and the other that we took around the country to test on different rigs. I
say, the one at Pyestock was particularly good, and it was the biggest and most
powerful, and if you can give people an answer when you’re running enough gas to
run a village, then you’re not going to need much more, are you? It’s a good starting
point.

Who did you work with at Pyestock?
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Can’t remember now. Whoever was the superintendent of the site. He just supplied
fitters and testers, but the testers didn’t want to do the test when it came to it, I say,
they all went and hid the other side of the room [laughs].

What could have gone wrong?

Well a lot, if the thing does a blow out and then relights, the end of your building
disappears. So, you know, you’ve got to sort of grin hard and get on with it.

Why were you using the facilities at Pyestock?

‘Cause Rolls hasn’t got any facilities like that, and it was way over the thing any of
the universities could even think about. It was the sort of thing would take about –
it’ll be about four or five times the size of this house just to sort of get the pipes in and
out the building and one or two valves. Quite a significant size test rig. We’d got
preheaters on it and precompressors, and all sorts of things that had to start up and
work before you could even get near it [clears throat]. And without any, if I recall
rightly, without any combustion going at all, the air temperature was about 600, so it’s
pretty hot to start with. Then we added more air to get up to 800 or 1,000-ish, from
there, you know.

[04:31]

And this was the last job you did before you retired?

Yes.

When did you actually retire?

When, age wise do you mean, or – or calendar wise?

Either, or both.
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Well, this is what’s difficult to remember. Well … just can’t remember. Let’s try. I
joined the company in ‘55, and did quite a few years running at ‘83, and I just – it’s a
difficult question that. Oh, hell. ’83, I think at about ‘90, about whatever it was 1990
or something when I packed up I think, I’m not sure. Which, the other way we can
get at it is to try and count forward a bit. I was actually sixty when I retired, and I was
born in ‘34. So that gives you to ‘94, doesn’t it? Oh, that’s not too far wrong. Date it
as ‘94 then, give or take a year. Now that was in its own right ten to fifteen years ago,
wasn’t it? So you might say what have you done with the fifteen years? You know,
is an obvious question, and there were several things I was supposed to do like
painting various bits of the house and this, that, and the other. But I haven’t done
them, and, er, there’s no real honest reason why I shouldn’t have done them, except
that I was involved in a lot of other projects. Now firstly there was the change from –
from Rolls Royce to Reaction Engines, which is a big change.

[Closed between 06:22 – 10:57]

How did you actually get involved with Richard Noble in the first place?

Ah, well, this goes back a long way to when he wanted to make a ship for breaking
the Blue Riband across the Atlantic. And the idea was that we would adapt an RB211
engine such as you saw yesterday, and as you know was the very first of the big fan
engines, adapt the thing by taking the fan off, and putting an ordinary shaft in that end
of the thing so we could take shaft power out of it into a gearbox down to some
propellers under the back end of a very special hull. Now the very special hull was
designed by a chap who I think came from Turkey, but had offices everywhere, and
not just offices with people in, they didn’t have people in them, he sort of operated as
a solo bloke, and I mean one thing he had was an absolute penthouse in Geneva. He
just used to say, ‘You come round to my place and we will talk about so and so.’ So I
used to have to go and catch a plane to Geneva and go and see him [laughs], things
like that. But it was – it was almost incredible that he’d got these places where they
took the top floor and it had glass windows and glass roofs and all sorts of things, at
various places, and he just got money galore, so he went and bought things to suit it.

Who was this? [laughs]
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I’m trying to remember his name. It’ll come, because he used to ring here endlessly,
and my wife would say [whispers], ‘It’s him again, do you want to talk to him?’ And
I’d say, ‘I’d better.’ You know, and so on, he was a Turk of some sort, but he had
also – well what he had done, he’d trained as a naval architect, and he soon decided
that the traditional ways of designing hulls was silly, and what they produce is a boat
that will, going this way, bounced up and down like that when it goes through rough
water, the bow pitched up and down on every wave that it finds. And he did a very
interesting thing, he made a boat hold that was bent down at the back, so if it – it’s
trying to sort of do this bending down thing, it mucked about with the flow round the
back of it, and it damped it out. I’m trying like hell to remember his name, but if it
comes it’ll be lucky. And what he’d done is sell this design to the German Navy, and
they completely re-equipped all their fast patrol boats with his design of hull, so that
they could go through – fast through rough water. And these were only patrol boats,
they weren’t battle ships or anything. And he made a lot of money out of that. Ervin,
Ervin – his name was Erbil something or other. I’m trying to remember what the
something or other was. Erbil something anyway. We used to call him something
too, which was a bit derogatory, but I can’t remember what it was. Anyway, the net
result was that – oh, there’s some people who had designed hulls who lived down in
the South of France anyway, and so most evenings there were liaison calls between
them and this chap Erbil Serter, was his name, S-e-r-t-e-r, Erbil Serter. I said it would
come back. And so there’d be discussions between himself, myself, and the team in
the South of France putting in today’s amendments or changes, or whatever they
were, to some master design. My job on the thing was supposed to be adapt the gas
turbine to the environment that we’re talking about, in other words high speed marine
thing, accepting that it wasn’t for efficiency, it was for sheer out and out power. And
so my job was to supervise the efforts that people were being – were making and to
harness 32,000 horsepower into four propellers, I remember those numbers anyway.
And I ended up in Switzerland as well talking to the propeller designer, and we came
up with something that would suit, because it’s a mighty big propeller even to take
8,000 horsepower at a time at speed, so that was a busy thing. And then there was the
famous tank tests in Hamburg where I had to throw away a week’s holiday from
whatever I was doing, I think I was still working for Rolls at the time on that bit of it,
and we had a model of the hull made about ten feet long, and towed it up and down
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this tank through all sorts of waves. And then we could – what they did over there
was to make the model hull as near as damn it as whoever wanted it, but to trim it
they would put on a layer of clay underneath and it would be hard by morning, it was
like you know, just polish it smooth and so on. So you could change by a small
amount the curvature of the back end of this hull. And Erbil was supposed to be in
charge of the tests. Well the first day his being in charge of it consisted of keeping the
rest of us out the way, and shouting at the operatives, people operating this high speed
facility. And I said to Richard, ‘This is no way to go, I’m not playing this game any
more. I’ll speak to him in the morning.’ He said, ‘Oh, I don’t know, he’s very
touchy.’ I said, ‘Well tough luck, I’m not doing it in this way.’ So in the morning I
sort of collared him soon after breakfast and said, ‘Now look here, Erbil, these tests
yesterday were all over the show, dot and carry one sort of thing, I want to see some
logical sort of progressions where we move one parameter and leave it, and then move
another and leave it.’ Erm, ‘Ah,’ he said, ‘the people down here don’t know
anything.’ He said, ‘I’m the only one that knows.’ I said, ‘No, you’re not.’ I said,
‘I’ll write you a table out of what I’d like to see tested.’ So worked all this out, and
gave it to him. ‘Ah, what is this?’ he says, ‘What is this?’ I said, ‘This, just do it and
see how you get on.’ And after about a day and a bit he comes up and, cheeky twofaced so and so, he sidles up to me, he’s a bit smaller than I am, and he said, ‘You
know,’ he says, ‘It is only you and I who can understand how to run this facility.’ So
I said, ‘Yes, well maybe, but let’s get some more results.’ Terrible hypocrite, you see,
ah, never mind. If you mention Erbil when Richard’s about, Richard will run round
the ceiling several times [laughs], because this bloke really sort of drove us to drink.
But that’s when Erbil became involved, and that was for the transatlantic thing. Sadly
it simply ran out of money, it did not run out of technology, and I’ve got the results up
in my study at the moment, of the last test or two that we did, we’ve even got a film of
it somewhere, beautiful model hull going through very big waves and only just sort of
moving up and down just a little bit. Absolutely smashing.

[18:20]

So that’s one thing I got into which Richard was on, was how to – how to harness – I
mean, literally he talked to someone at Ansty one day, he dropped in apparently, and
said he wanted to talk to somebody about big gas turbines. Well, they did apparently,
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he found somebody and he said, ‘Well who do you think, you know, I could talk to
about getting one adapted for use in a high speed boat,’ and all the rest of it. And this
chap who used to be my department, perhaps he was trying to get one up on me, says,
‘I know just the man [laughs],’ and introduced me to Richard. Since when I must
have worked on about four or five projects with Richard, and they’ve all come
unstuck, but never mind. Even to this day there are things that are pending, which
have come unstuck. And, er, we just happen to get on fine.

Why do you think you get on fine?

Eh?

Why do you think you get on well?

Both prepared to try slightly wild things I think, one way or the other. You know, we
don’t creep about with it, we test things rigorously, and hard, and, er, well you get the
extremes of what the thing will do, any fool can fill in the middle, but you want to
find out where the corners are on some performance thing, in case you should be
exceeding something. I applied this logic once at the National Physical Laboratory,
they had a big test tank, and they were testing a very special catamaran for the Swedes
or something. And I said, ‘How fast is it supposed to?’ And they said, ‘Oh, we think
it is,’ oh thirty knots or something like that, whatever, ‘but we’re only testing to
twenty.’ I said, ‘Why?’ ‘Because we’re not sure what happens at thirty.’ I said,
‘Right, bang thirty on it, and I’ll come along and ride with you.’ And we did and this
thing came bouncing, really had exceeded – it bounced all the way down the tank, and
then it went badong, clunk, and landed up on top of me [laughs]. It was jammed in
the woodwork, a ten foot model jammed in the headwork thing, and had managed to
stop the whole device, and this, that, and the other, but it jumped right out of the water
on me, which was not so – so maybe they knew a bit more than I did. But the fact is
that is the approach, you know, so it’s no good because it jumps out the water,
blinking things. But things with Richard, we tried lots and lots of things, he just likes
projects, he works very hard at it, to generate the finance, and I used to be his sort of
right hand chap on technology. So in that case was ships’ hulls and ships’ propellers.
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But they obey the same rules as all these other things as well, you could write half a
dozen rules on this wall and most things would fit it, and that’s handy.

So apart from working with Richard Noble – what were the propellers called, the
scimitar propeller?

Yes.

Is that work still pending, or …?

No, that’s long since collapsed because the money for the project, which was this
quite high cruising speed aeroplane. What he wanted to do was to produce a propeller
driven aeroplane that had very nearly the same performance as a jet plane, and so
you’ve got to design a propeller that can run at jet plane speeds, and that’s difficult.

[22:03]

So I had to devise a special code for that as well upstairs.

When you talk about devising special code, you’ve talked about devising things along
these lines a few times, I was wondering, what do you actually do?

Keeping a stack of appropriate equations and trying each one out to see if it fits
sensibly, and then building on that with the next increment or whatever it is you want
to do. In the end you can come up with a whole load of equations which if you start at
the top and put the right numbers in, and working all the way through to the bottom,
it’ll tell you whether certain things will work or not.

Can you give me an idea of the sort of things you’re feeding into this sort of equation,
and the sorts of things you’re getting out?

You’re feeding in things like – and this isn’t sort of trying to pull you leg or anything,
things like blade lift coefficients, cavitation numbers, if it’s a liquid thing, certain
amount of stressing, because the blades might fly off, something like that, erm, some
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knowledge of supersonics, in the case of this particular propeller, subsonic/supersonic,
where’s it operating, what’s it doing, what’s happening to the things and where do all
the shock waves end up. Well you can write things down that enable you to find these
answers to those questions. Takes a long time ‘cause the way to shorten the time
would be to do it on a computer, but since I can’t drive one for love nor money, I
prefer my desk calculator like the Americans found out [laughs], and were all upset
about. But one sheet of paper’s got your master equations on it, and one calculator,
and that’ll do it.

[Closed between 23:52 – 28:33]

[28:33]

I guess the other overarching thing in that period I meant to ask you about as well,
was the Reaction Engines work, we touched on the start of last time, but …?

Book?

Sorry?

The Reaction Engines book, did you say?

Work.

Oh, work, yes.

You talked last time about how the company was set up, but I’m wondering how
things progressed from there.

What our little company how it was set up, yes, well, it did, and we set it up to exist,
but we had to give an address that was actually an agent in some town, Wantage I
think it was. Because we’d got nothing, we just all worked from our own home, and
swapped data at convenient times. It then got to the stage where we thought we ought
to test something so what we urgently needed was a room or two somewhere that we
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could convert into test facilities, perhaps two or three really, one for the test rig and
one to sort of work in. And that’s what we hoped we could get away with. Now this
worked to some extent until we got some more money in, we managed to persuade
someone to do that for us in the end, I don’t know how Alan did it, this is Alan Bond
I’m talking about. I don’t know how he did it, but he got someone else to sort of
cough up enough for I think it was a year’s rental on the properties we were using at
the moment, except it was only just one office, or two actually, as I say there was this
split between the lab and the office. And we set off making a wind tunnel and a
special one there, quite small, but it was good enough for what we wanted, and we
could test things, and film things, and measure things, and do all sorts in it, and it was
really good. And I think I said, I said, someone else made the bits of things that were
being tested, and I did the – made all the instruments for the tunnel so that it could be
tested, and it worked very well. But Alan put a fair amount of cash into it [yawns]
[Closed between 30:44 - 30:50] And one or two other people put a bit in, and there
was just enough, and we’d been nearly broke so many times you wouldn’t believe it,
until somebody contacted some London type financiers, for want of a better word.
There were all sorts of strange politics, people meeting each other in corridors and late
at night, and all sorts of things, you wouldn’t believe it.

Anything that involved you personally?

No, it didn’t involve me, I said I’m not playing cash, I’ll stick to the technology. But
these things happened. And the next thing is people started pouring money in on the
project, and it really hasn’t looked up – looked behind itself since then.

What’s the ultimate hope for Reaction Engines?

Ten years time fly one.

Fly what?

A Skylon.

Can you explain what a Skylon is?
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Oh, yes, sure. Well Skylon is the name we have adopted for our latest orbital vehicle.
It’s roughly the shape of a cigar, and a long time ago a large cigar shaped thing, the
sharp end, was called Skylon, and exhibited, held up by wire, at the British Universal
Exhibition or something, British – 1950-ish anyway.

Festival of Britain?

Festival of Britain, that’s right. Anyway, it’s to make a reusable version of something
like that with wings on and all the rest of it [coughs], which could either take stuff up
to satellites or take people up to satellites. Now to do this it wants a remarkably
different sort of engine from any that’s ever been made, and, er … Alan’s the man on
that, he devises the complex engine cycle, and there are one or two of the rest of us in
early days who would try and do our best to try and make something work. And we
did in fact get some quite interesting results, and it’s because we got these interesting
results on this little tunnel that we could bring people in, show them what was going
on and say, ‘Look but we can’t go any further because…’ and eventually they started
to produce pennies, lots of them. At that stage [yawns], sorry, we’d already formed
the proper company, the little company, and it was just a question of getting the little
company to sort of – giving its sort of capability, it hadn’t got much capability before,
just done from home, which it did enable us to buy a couple of rooms or thereabouts
of facility on a disused atomic energy site down near Abingdon, and we’ve slowly
increased in everything since then. We’ve done sufficient wind tunnel tests, which
had never been done before, to show people that the technique we had was viable.
And then we built a much bigger wind tunnel to find out some real applied physics
about the way the air flows through certain things. We’ve got a little girl who’s just
finished – well she had got an engineering degree to start with, but she’s also just
finished her, erm, PhD submission on this – on flow in this particular tunnel thing and
looks jolly useful. So we’ll be able to get on with that.

[34:33]

What’s your role in Reaction Engines?
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Well, I’m the engineering director, so I try and coordinate the work that’s going on in
different things now. I don’t actually have to do it myself anymore, there’s thirty odd
people who can do it, do the doing, but I can sort of overlook it all, and oversee it all.
And slowly I expect they’ll find someone to replace me, which I hope they do. But I
said, at the last but one meeting I, the board meeting, I suggested to my colleagues
that maybe my time was sort of up if you like, I’m not going to disappear anywhere,
but suggested it was time to retire [coughs], and they wouldn’t have it, they would not
accept the resignation, so I’m stuck [laughs] for a bit. And that’s it. So that’s
Reaction Engines as of today.

Do you actually think you could properly retire?

No. I wish I could. I won’t because firstly people won’t let me alone, secondly
people will carry on making things that are silly, and I can’t help turning round and
saying, you can’t have that because. And thirdly, as regards to some of the things up
here, [coughs] I just like making things that are a bit unusual. So that might take a
few more years.

Think that brings us up more or less to the present day, doesn’t it?

It does indeed, yes. I mean the things that are going at the moment, as you know, are
the Rolls Royce Heritage Trust, of which I’m chairman [coughs], and whatever time I
can spare in the workshop here and a little bit of time for myself and the good lady to
go out. We’re trying to go out a bit more than we did, because she’s put – she’s put
up with years, and years, and years of the work coming first, which wasn’t very clever
if I look back on it, it’s naughty. So I try and make it up to her.

Can we talk a little bit about the history of heritage aspects of the Rolls Royce
Heritage Trust?

Yes.

What do you actually do there? What’s the idea behind it?
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Well, [yawns] it says somewhere on a bit of paper which I’ve got upstairs that it’s to –
to, er, what is it? Something and enhance the history of the company. So it looks
after the history of the company being Rolls Royce. And we have got things as I
recently in fact showed you, engines and things, not necessarily Rolls engines, but
things going back to the very early 1900s, certainly the First World War brought up
the engine – aero engine side of it. They then mucked about with all sorts of things
between there and the Second World War, and versions of the Merlin engine that you
were looking at, which for the benefit of people who don’t know what it is, is a big V12 piston engine, erm, variants on that we used in everything you can think of, from
sort of motor boats, fast recovery boats, rescue boats, to tanks, and things like that. So
all sorts of things had them in, earth movers had a version of a Rolls Royce engine in,
but it was a diesel by then, that one. And they got themselves into other worlds quite
promptly. And the car world, which is the first one, was not so – so important at that
stage. And that was it. But that’s what we’re supposed to do, is to – if you like I’ll
try and find the thing and we can read it, but there is a statement, something like
preserve the heritage and the something or other of the company. Now heritage
consists of two things, one is hardware, and two is books and things, and reports, and
that’s our Achilles heel, which is what you were touching on as regards the archivist.
We’ve got a type of librarian, who isn’t really a librarian anyway, but he means well
and he works in the library, let’s put it that way.

Hmm. Have you thought about depositing your own personal work papers anywhere,
archives wise?

Yes, I have, and there are, what you call them, shelves full of the things upstairs. But,
er, it worries me about some of these things, in that if you just throw a pile of them at
somebody, I think they’d want something to – perhaps myself would have to go
through it firstly and just inserting the odd page here and there with something written
on it that says why it’s there, what was it supposed to be, what did you hope to gain
from it, this sort of thing. Because a lot of the ideas are down there, and it’ll say what
they are, but I mean it might, for instance, like this say underwater turbines or
something, you think, well, what’s he trying to do with this, why’s he doing it, what’s
he trying to achieve? So it needs a bit of editing first, after which the calculations that
are up there might be quite useful to somebody. No doubt they can stick them on a
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computer these days and get them to help them out. But the fundamental things
you’ve just got to do them.

[40:11]

What do you think about the way that the work that you did at Rolls Royce and
Armstrong Siddeley before that is seen today?

… In the rocket world it’s [coughs] – I sound big headed but in the rocket world the
work that we did in those early days is still highly sought after. Erm … there is
something doing the rounds at the moment which people want me to join in and I’m
not bothering at the moment, because I’m just too darn busy. But the way things are
there is definitely a sort of track to the door of people who seem to always want to
have things solved, because they’ve heard that, or they’ve worked with us, or
something over the years that they’ve seen such and such, and so on. And I think
even if I tried to escape from all that lot, it wouldn’t work. The other side of it says
that, well, if they’ve got any idea at all that’s worth having, isn’t it really
professionally cunning if you like, in inverted commas, to help them over a stlye. No
point in sort of standing back knowing. We have a retired chief designer, if he’s still
alive, he was last year, and I asked him a question about something or other, and it
wasn’t technical – technical, it was just historical what he’d done whilst he was in
charge of some other place. He says, ‘I don’t know.’ I says, ‘Of course you know,
you can’t forget all that lot.’ ‘Oh, yes,’ he says, ‘I made a conscious effort, I’m doing
nothing, and I’m not remembering any of that.’ He said – because I said what are you
doing with your time? He says, ‘I’m deliberately doing nothing with it.’ He said,
‘I’m training myself to do nothing.’ Idiot, utter idiot. So once you’ve got people like
that around, you’re not going to get much forward looking. He was probably the sort
that assisted in a lot of the trouble we’ve had on a variety of these things. And people
don’t understand then that you can – how can I put it, you can be quite busy
technically still offering comment and advice on modern applications of our older
technology. And that at the moment believe it or not is happening any day [inaud],
certainly – certainly last week was a bit busy on that sort of thing.

Could you give me maybe one or two examples?
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Er, yes I could, but I’d better not [laughs], believe it or not. The more recent ones are
really rather sensitive. But needless to say they involve space and things like that.
And the young men of today just haven’t done it, it’s not entirely their fault, but they
haven’t done it. And what they do do, they do on a stinking computer, they get you to
draw pictures on it as well you see, and they’re no good. You’ve got to imagine
you’ve got to – how is this thing, could you make it yourself? And if you can, you
know …

I wonder actually why have you never got round to using a computer for that sort of
thing?

I don’t think I’d trust the thing to start with, but the other thing is I just – my biggest
barrier is a qwerty board, believe it or not, I just can’t use them. Goes totally blank if
I try and use one of those. I have hell’s delight in getting simple things in and out my
laptop, making it – asking it to do things, and so on. It’s very difficult. I had to use it
for a lecture about two weeks ago, and got a couple of blokes to sort of, if you like,
steer me through it [coughs] and it worked then. But that’s the reason, I can’t use –
well I’ve been very naughty really, I’ve always had some part of some team and in
that team there’s been somebody who’s competent with a computer, like I told you the
rocket girl. Erm, even only last week she was chuckling about the stuff that she used
to have to handle, how much there was of it, and almost daily we’d write out a new
sheet of equations and she’d calculate something for me.

Who is this?

One of our girls in the rocket group.

What was her name?

Jill.

That was the one who’d been there a long time therefore?
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Jill has, yes, she just retired. I’ve known her for forty years, and kept her rather busy
for most of those forty as well [laughs]. But she was good, she was good.

[45:01]

Something I’ve been meaning to ask about, obviously we’ve spent quite a bit of time
talking about space technology at different times, and you raised an interesting point
earlier when you were talking about how HOTOL was supposed to land like a plane
and comparing it to other ways of landing. And you mentioned that, you know, in
films spaceships come straight down with rockets underneath them, so it was
completely unrealistic. I was wondering how you thought that the way that science
fiction and the media has talked about space compares to the reality of rocket work
that you actually were involved in.

It’s a mile off most of it, but it looks good. You know, people sort of land in this
great cloud of flame and dust, and all the rest of it, and get out and walk about. Well,
that’s not the way to do it, because I say one day the engine that you’re using as a
thrust engine is going to fail, you must always make the assumption that what happens
if the thing fails? And, er, I’ve seen film of this American thing I was telling you
about that went up like that, flew about for a bit, and then tried to land, and it’s just a
ball of fire trick. Because invariably something happens, it’ll either come down and
tip over like that, somehow, I don’t know why it did it, but I think it did it in this film.
Or it’ll come down extra hard like that, and just disintegrate. And there’s loads of
pictures of V-2s getting their own length up the sky and then just slowly creeping
backwards, and you think there’s only going to be one answer to this, the tank’s split,
everything splits, the liquid oxygen mixes with alcohol, and you’ve got yourself a
thing that looks like an atom bomb. That’s what happens if you stick to that as your
sort of preferred route, if you like. So they’ve started this business here of the
walking train with the lady at either end. If you look behind you …

Oh, the school kids in … neat military style column.

That’s right. Gets them across various roads safely I’m told [clears throat].
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Looking back over your whole career, what do you think the biggest changes you’ve
seen are?

Biggest changes, my word. Let’s try and think on that. It’s difficult because one of
the things that happens through running research groups and things all the way
through the years is that we’ve always been ahead of normal technology anyway. So
it had to be pretty – so I mean to qualify for your award if you like, it’s got to be
something that’s way out above even what the research department was doing … I
don’t know. Seen so many things that were first off, you know, they were the first
example of, and they’re good. I mean, the combustion chamber that we were going to
– well, we’d actually made and tested the combustion chamber, nothing to do with
Reaction Engines, this was the last bit was at Ansty. It’s a wonderful thing, and you
know, that’s how we like to sort of keep it I think, but … what thing? Oh dear, oh
dear. It’s very difficult that because … it’s just very difficult. What would you have
expected? Let’s reverse the question and ask you what you think you’ve seen?

In my career, or talking to you over the course of yours?

Let’s take them in order then. Starting your career.

I guess I’ve been interested in that new technology has impacted on the way I’ve gone
about my work, so in my case …

Yes.

My case computers, you know, travel arrangements and do the things that are really
affected the way I go about things. So to rephrase the question to you perhaps, you
know, what are the things that have changed the way you have worked?

The way I have worked?

Hmm. Or have there been any changes in the way you’ve worked?
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Well I think you’re talking to a glorious fuddy duddy here, because I still stick to my
ordinary calculator, it might be a new one but that’s by the way [coughs]. You know,
they do fail in the end [coughs], excuse me. Erm … the thing that I think really
assists young people, and I’m excluding myself on this on purpose, is the actual
ability of computers to do computer drawing. Now I’ve seen quite a number of
examples of that for different things, and it draws views, and takes sections that you’d
spend months doing. In fact, we used to have to do this in the early days in the rocket
department, if you wanted to show some unusual view of a thing, and you wanted a
projected section, there are techniques for it, and you’ve got to apply them absolutely
exactly with a very sharp pencil. And that, the fact that drafting has gone out of the
window now, I think has made the biggest impression of the lot. And if you were to
go and look at what the lads are drawing at Ansty, and they don’t even know that
they’re how many years ago of what they were they are, if you see what I mean. But
they just do it, and it happens. In fact there aren’t any people at Ansty now, they
sacked them all a bit back, but – on the drawing side, but prior to that you could get
all sorts of things drawn up and then they start taking funny sections so as you can see
where a drill hole came out, and all the rest of it. That’s the fantastic bit. So I would
think probably graphic drawing, or whatever you call it, I don’t know what you want
to call that.

Computer-aided design?

Eh?

Computer-aided design, CAD,

Yes, yes. Yes, that’s right. I think that’s one of the major steps forward used
intelligently. Because you’d expect the computers to up their ordinary speed for
doing equation calculations, and they do, and it keeps saying this one can do so many
megabytes, whatever it is. So that’s not unreasonable for a thing that’s a developing
technology. But I think the pictures, particularly if they can be taken in more than one
colour, which means different components can be different colours, that is really
clever, and properly manipulated I take my hat off to that. So perhaps that’s what I
choose in the end.
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[51:53]

Again looking over your whole career, we have talked about a lot of different jobs
over the last few months; are there any one or two that stick out in your mind as
things you’re proud of?

Well, [laughs] the answer’s almost no, because so many things got cancelled just
before they were about to work. I mean there is a famous book called Project
Cancelled, as you probably know, and, er, we often chuckle here, and Paul says,
‘Why don’t you just write another chapter for that.’ You know, because – and it is a
fact, a lot of what you were jotting down are in fact incomplete projects, they did get
cancelled, and that’s the way it was. So I don’t know what you do about that bit there.
Not really, it just messed everything up and – so what was the major thing, I don’t
know. Er, we were – you know, try this word called cutting edge, pushing things
forward in different sort of areas about which there’s probably virtually nothing in the
books has been written yet. I mean, it annoyed me, some – quite a lot of years ago,
someone sort of shouted at me, ‘Well why don’t you look in the book and see what it
says.’ I says, ‘I haven’t written the book yet.’ And that sounded big headed but it’s
true. The book. Now when I first joined the research department, there were the
standard textbooks as you might say for different things, or some standard textbooks,
and they just didn’t seem to read right. So I closed them and put them back on the
shelf, and started a fundamental from first principles thing about the design of rotors
and things like that. And someone came along and says, ‘Crikey you’re taking your
time doing all this, it’s all up in that book up there.’ I said, ‘No, it isn’t.’ And it
wasn’t, and we never have used the books again, always just use what we deduced
ourselves. Now it’s a bit rotten when the books don’t back you up like you’re taught
that they will somewhere, so definitely a loss, if you like, of book type references is
something. And in the end you don’t look anything up, and even papers given at
conferences you tend to question. Those are the things that sort of begin to matter
because that’s usually where people publish some of their results, but if you work
them backwards you can often see that they’ve done it wrong anyway, which doesn’t
help. I remember one particular conference I was at at Seattle, and they referred to
the stability of something or other, some peculiar cavitation pattern, and it was this,
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that, and the other, and everybody was sort of mesmerised you see, but – if you read it
it sounded pretty good, but in fact it was rubbish, and, erm, I thought you can’t go on
like this, someone’s got to say something. So I stood up and sort of begged the
chairman’s indulgence and says, ‘You don’t mind me saying that the conclusions
reached in that last paper are not substantiatable, they are in fact wrong.’ And there
was a sort of noise like a rocket taking off right next to me [laughs], the bloke in the
next chair shot up, ran round the ceiling, and sat down again almost sort of thing.
And he was the author of the paper I was criticising [laughs]. Super really. But it was
a load of bloody rubbish, I didn’t say so that way, I just said it was inconsistent data,
you know. And he’d followed the book, he’d followed the book, ‘cause he said so
afterwards, ‘I want to talk to you outside.’ ‘Okay, fine.’ You know, and it turned out
that he’d simply followed the book, and that’s what it tells you to do. But it didn’t tell
you to do the thing that really worked, and I’d taken some – I think I’d taken some
slides across there, a couple of slides in 35mm, the old type thing, I said, ‘If we can
find a projector, I’m prepared to show you these.’ And we did, we found one, I
showed him, and he just goes, ‘God,’ he said, ‘I didn’t know.’ It was a total new
world when you start cutting cavities up and putting them back together again, it’s a
totally new world, and very few people have seen it. But we used to live with it, you
know, unless we’d got this sort of new world picture there’s no point in doing the test,
because it means you weren’t in the right regime. So that’s that. I think that covers
what you were asking.

[56:42]

Just my final questions really are about this interview, I wondered how you’ve
actually found it.

Found it absolutely fascinating but quite taxing as well, because you did ask questions
that took forty years to be crammed into about three pages of this or something, you
know. And you can do a lot in forty years. Wait till somebody asks you the same
question, they will, well I’ll leave them a note [laughs].

I don’t think I’ll ever do anything interesting enough [laughs].
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Well you will have, it’s just these things that people dismiss, you know, but I was
talking to somebody the other day about this sort of thing, reminiscing slightly, and
we came to the conclusion that we’d come through an era where people could, could,
do all these crazy things, there was just enough money to do it, you weren’t quite so
sort of driven by the budget, which is what the situation is at the moment. And this
business of, well, how do you remember with any level of accuracy what you might
have been doing forty years ago? Now thankfully being a fuddy duddy and having
not moved off the same airfield for forty years, some of the questions will answer
themselves. Had you met somebody who’d had fifteen different jobs at different
companies, you’ve got a problem, you should have kept a log book or something like
that. But we had forty years on that very airfield, and it allowed you to go and see
things, and do things, that you couldn’t possibly do otherwise. And people will ring
you up and say, ‘Hey, guess what, we’re going to run so and so this morning, do you
want to come and watch?’ that sort of thing. And it was good, a big family. In fact it
was sort of demarcation if you like between those that tested things, and those that
just drew things, used to sort of say, ‘Are we going to tell them [laughs], you know,
what really happens?’ We’d have to in the end, obviously, because otherwise your
rocket thing would come unstuck. Anyway, there you are, but as regards how did I
find this, I say, it has been difficult to me, but I don’t think it’ll be difficult to you and
all your friends as well. But the relevance of things, relationship of one thing to
another, erm, you don’t normally consider in ordinary life, you either enjoy a thing or
you don’t. And when almost all of that, with the exception of being threatened with
being fired now and again, when most of it was pleasant it’s very difficult to judge.
But it was, if you see what I mean, no messing about that.

I think that seems a pretty good point to turn off.

All right, fair enough. Well I’d like to just register the fact that I’ve enjoyed it.

Good.

Very much and thank you for your patience in going through it all.
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No, John, thank you. Thank you for endearing my questioning for such a long time
[laughs].

The one thing I haven’t discovered yet is – I know you’ve talked to several other
rocket bods, you said, but I haven’t discovered which one if the one that qualifies to
have his bottom kicked for putting me in the seat in the first place [laughs].

It’s one of those things that’s going to have to remain restricted [laughs].

Yes, I think so. No, I’d agree with that.

[1:00:11]

I shall see Roy Dommett some time and a lot of people like that.

I meant to ask about that actually, that is something that has occurred to me
[telephone rings] …

It’s all right.

Actually an interesting point there about, you know, the other people who worked on
rockets in Britain, and I’m aware that, you know, when you watch something like an
historical documentary, or read a chapter in a book on this, people like yourself, Roy
Dommett, Ray Wheeler, are all sort of – you’re all on the same chapter. How much
did you actually know each other back in the day when you were working on these
rocket projects?

None of us knew Roy. Er, as regards Ray Wheeler, I probably knew him – well I
know I knew him better when I worked in the island, which you’ve got somewhere
else, on combination of hovercraft and other things like that. He wore an overall chief
designer’s hat, and one of the facets on the hat if you like was things to do with – we
got involved in a very unusual hovercraft programme, think I may have – may have
recorded it, that it was very large hovercraft going across the trans-Atlantic and things
like that, and also smaller hovercraft with water jet propulsion, that was quite fun.
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Erm, it was very strange really that in those early days we didn’t come across that
many people, and the reason is twofold, I think. One is our position in the different
companies was lower, all right, I think it took me about, let me guess … getting on for
ten years to become a chief engineer, which I’m told was not bad, but that’s not the
point. So there’s ten years, where you just held with your nose to the grindstone in
your own place, and the departmental head doesn’t necessarily send you anywhere.
He might say, ‘I’ll go and sort that out,’ and things like that. You know, and you
think, well, hope he tells me what he’s on about when he gets back, ‘cause if the sun’s
shining, it’s a nice day, he might disappear somewhere. And so all these rocket teams
disappeared somewhere. The Westcott lads, for instance, took the view that unless
there was a proper Ministry meeting they weren’t coming off site at all. So if you
come across people that were ally to Westcott in those days, as you won’t, because
I’ve just remembered most of them are dead. I think there’s one or two that aren’t.
Just an example, they rang here last week and said would I go down to a sort of little
meeting a week on Saturday, or something like that, you know, very nice of them.
But years ago the head of the department would have gone, and prior to getting my
own department, I wouldn’t have been in that position. So that’s what used to
happen, it was a hierarchical thing, they’d say, ‘I shall be out at so and so tomorrow
all day,’ and just disappear. I think, ‘Oh, flip you,’ [laughs] you know. We won’t tell
him next time I have some decent results, or I’ll give him the wrong results to take to
the meeting so he’ll look daft [laughs]. But it was very much a question of who you
know and what you know, and there were some teams, like the Napier team I didn’t
meet until we were talking the history of Napier engines. Er, there’s another one as
well that fell into the same bracket, I’ve forgotten who it was now, doesn’t matter.
But that’s the thing. And the other thing of course is we’re now allowed to talk, for
many years we were totally gagged by the Official Secrets thing, which was silly
because had we all put our heads together we might well have found something out
that would save us all a lot of time, and trouble. But there were people who always
sat on the other side of the table, and they had different labels in front of them if you
like, quite rightly, well in case people didn’t know which company you’re from, I had
Armstrong Siddeley, or Bristol Siddeley label, and there might be, as you said, oh –
well there was, and the worst of the lot, believe it or not, were the Rolls Royce one,
‘cause they used to sort of fill a table, or a side of a tables worth of typical City gents.
And we just turned up, we did put a jacket on that those sort of days, sports jacket and
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things, but they turned up in immaculate suits and their shoes shone like nobody else.
And it was all sort of, well the lackey has sent me out today, you know, I’m doing
this, that, and the other, of course, ‘Do you play golf,’ you know. You think, God, I
don’t play golf. This sort of rubbish, and that’s the way the Rolls Royce team was
organised, and they deserved all they got, except for one chap, and that’s for Val
Cleaver who we talked about before. He was all right, but he only got pulled into
Rolls Royce to do a job, he didn’t start off with Rolls Royce, he started off with de
Havilland and a very sensible man. But all the rest of them, you know, I mean we just
didn’t see them until it was all too late. But I’m sure we could have made some good
friends amongst them.

[1:05:50]

One little aside question, what do you actually wear to work?

Well I used to wear in later times, I mean for the last umpteen years, I had to wear a
suit full stop. Prior to that it was a sports jacket, and I think it almost always a sports
jacket. I don’t think I went through the – well, this, not very often.

Jumpers and …

Yes. It wasn’t actually on, and you’d got to tidy up reasonably well.

Another question was how was it after, all those years of kind of working in the same
field as people, but not actually knowing them at all to actually meet them at
conferences and things.

It was wonderful, it’s wonderful. Go and have a pint and something as well, you can
sit there and swap stories half the evening. And it’s really interesting to find out that
in some cases they were almost on the other end of the same plank, so to put it, very
near. ‘Oh, I didn’t know you were working on that,’ sort of thing, and it really was
very good indeed. And the more you then understand the design of some of their
things, I didn’t bore you yesterday with several things that I could have done, with de
Havillands for instance, they did something that we thought was a silly idea, I still do,
© The British Library Board

http://sounds.bl.uk

John Scott-Scott Page 354
C1379/32 Track 19

and I said so – told Pratt & Whitney’s it was a silly idea as well. Erm, you can’t
entirely sort of say, well, okay, it’s a silly idea, because the shuttle people have
adopted it, but it makes life difficult for them.

Is this the fuel cycle you were talking about Val Cleaver developing before or
something?

Yes, that’s right. And that got scaled up to enormous size, much bigger than this
room for a shuttle engine, and they’ve got away with it as far as I know. But it was
not a preferred version of it at all. And they wouldn’t and couldn’t tell us that sort of
thing because they just sat the other side of the table and stared at us. You know, we
used to make comments, and they’d say, ‘Sorry, we can’t answer that.’ Oh, I see, and
that was the way it went. They were a bit sickening for quite a number of years.
Whereas the de Havilland people were all right, you could talk to them, they actually
gave me a camera, all friends, yes a special camera. A big thing, takes 200 feet of
film, 100 on the top and an empty spool on the bottom, and within just over a second
it transfers all that film onto that spool, that’s not bad going, is it? [Makes whirring
noise] and you can hear the end go through with a [makes noise], because the end
flaps you see. And there it is, it appears on the other spool. And it was the only
camera the company had got, the company being a combined Bristol Siddeley thing
that had absorbed de Havillands without even have a cup of tea with breakfast type of
thing. But what it did is it could take frames at 8,000 a second, which they can do
these days electronically, but it was done mechanically, and that was very clever, and
the bloke initially lent it to me, and then when he found out I was using it properly, he
said, ‘You’d better keep it.’ And I did, right up till I left, and I gave it to the
photographic people in Derby, and I don’t know whether they still use it or not. But
8,000 a second slows a lot of things down, and you can really begin to see what
happens.

[1:09:22]

I guess the only other question I have was, you know, what you think of the idea of our
project overall? You know, running round and interviewing all these retired
scientists and engineers.
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I’m very glad it’s happening because normally you’ve got to sort of have a notice on
the town hall steps or something like that devoted to Mr So and So who laid this brick
in 1900 and so and so. And that’s about as far as you get. But to be able to put on
record steps, not saying they were massive steps, some of them were quite bog
standard, but that was the level of technology at the time, and if somebody wants to
look back on that, it comes across better than the town hall steps, doesn’t it? And I
often think that, there – well it must be the same where you live, but there’s a number
of roads round here are named after – after councillors, well, you know, so what
[laughs]. But they are, you know, it doesn’t say because he did this, or because he
authorised a new tree to be grown at such and such a corner, or because he set up this
sort of traffic lights, you know, the ones that keep on the blink [laughs], type of thing.
None of that, it is much better to have a – provided you can, if you like, fund the
people that can do it, expanding this thing at length, because you’ve got a bit of length
on this now, haven’t you? One way or the other. So, no, I’ve enjoyed it actually, but
I did – I was talking to somebody about it the other day and I said, ‘Look, you know,
things that happened, rather sort of embarrassing in a way.’ I said, you know, ‘I got a
– have no clue actually as to why someone should have picked my name out the hat,’
you see. And I sort of said, ‘Makes you feel a bit small, doesn’t it?’ this sort of thing.
So in a way it’s inverted pride, I’m very proud to have been selected as part of one of
your gang. But that’s as far as it goes.

Who have you actually mentioned this to? I’m always interested, you know, you get
this letter through the door from the British Library, do you mention it to anybody, or
…? [laughs]

I think I’ve only told a couple of colleagues about it. These are blokes in the Heritage
who knew some of the things we’d worked on, and we talked about it a bit. But, er,
you know, well wouldn’t call it embarrassing because I don’t get embarrassed, but it’s
quite something for this thing to be plonked on your shoulders, as far as I’m
concerned. Might be an everyday job to you, but there are differences indeed. And
there’s two differences really, one is the fact that, you know, you’re talking about
something from many, many years back and the bloke’s still going. Two, is the fact
that most of the rest of the blokes, with the exception of about three that were on the
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bus yesterday, maybe four, most of them aren’t around anymore, simple as that. So
you’ve got to make up – I always think we are a – it’s not me just being sloppy either,
but I think we owe a debt of gratitude to those that went before, they opened the gates
for us, they showed us the way slightly. They might have done it sitting in a sort of
mud laden puddle or something, because one of our early test beds was just a few
sandbags in a U shape, the thing in the middle and the bloke viewed it through a
wartime periscope, you know, this sort of thing. And another chap got himself, I
don’t know if you’ve ever come across it, but there’s a thing that looks like a re-entry
body’s nose cone made of cast iron, and it has a door on it that you can shut, and there
were air raid shelters for one man. We used to certainly shut people in the thing for
the rest of the day, and so on. And not many people remember the air raid shelters for
the one man, but was how the early rockets were observed. But they gave him a little
hole and he could poke a camera up against the little hole or something, or a telescope
or something, and he stood not very far from where it went off, knowing that if it did
go off in theory he just rolls down an earth bank and stops. Just makes you think,
doesn’t it? We did get a bit further than that. [both laugh]

Talking about, my last question on this, you just raised an interesting point there
talking about those people who you know went before as it were.

[1:14:01]

Yes.

Are there any sort of colleagues along the way you think have been influential in your
career and the way you’ve gone about your work?

Well, yes, I go back to Val Cleaver, so let’s look at any other colleagues for the
moment, er, that have influenced the work? There’s a rather sort of shy bloke lives in
Bedford which is three miles away in that direction, he’s very bright – well he’s
moved actually, he’s very bright, er, not terribly innovative, but given a push he’ll go
in the right direction, but absolutely dependable whatever he did, and we worked
together, he was in one of my crew in the research department, for fifteen or twenty
years I suppose. And he was really good, he’d do what we’d agree we could do, and
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if it didn’t work come along and tell you straight away. So he could have influenced
the thing I suppose in the fact that we didn’t go down silly alleyways, we’d discuss
these things first.

Who’s that?

A chap called David Sweetland, but he’s long since retired and he’s gone to live on
the east coast somewhere. Did see him in town the other day, he’d come home to
collect something, but that’s by the way. So it was people like that who was a
pleasure to work with, let’s put it that way, erm, because he was absolutely
dependable, don’t think he ever made mistakes, you know, don’t exist. But as regards
the ordinary lads, did anybody make a particular impact? Well, half of the people –
certainly the people that moved round here didn’t know what the hell you did because
it was a secret thing, they just saw you disappear at eight o’clock in the morning or
something and that was it. Somewhere about thirty-five years later you can stay at
home. I actually worked with that group for forty years, but the first five years I
travelled to Birmingham each morning, which is a bit of a sort of, you know, fatigue
really, but … for thirty-five years there were one or two good bods. But when you
say did they influence your career, I don’t think there would have been any mileage in
that, ‘cause they’re all people of similar gradings, and apart from Val who was in
charge of the lots of us. Erm, there is another chap who, this is most morbid, he died
about six months ago, called David Andrews, he made quite a difference as well
because it was he that arranged the promotion from ordinary staff to sort of senior
staff, and hence my chief engineers rating. And he obviously made a difference
because he must have signed the documents [laughs], or whatever they were. So that
was David Andrews anyway, I wish he was still around. Because even in later years
we collaborated on various things, he was the coordinator of the team that went to
Florida, and, er – he would do these things. Long after he left both Rolls Royce and
Bristol Siddeley, because he left the one before the other, long before that he’d – he
had a habit of just fixing things and telling you afterwards, which didn’t help very
much. And things like this – I’m trying to remember the particular thing that’s on my
mind. Certainly the Florida trip was one thing, but I knew about that to start with,
before he even put the proposal in, so nobody’s trying to outpace anybody else. There
was another one he had years back though, and that was where he undertook to do a
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review of Ariane, Ariane 1 this is, ‘cause it wasn’t working, and didn’t work. And
they’d ask him to make an independent review of this, and he thought he’s a
consultant and all the rest of it, why not, so it did. And he then read the fine print and
it told him he’d got to sort of critically analyse the turbo pump as well. And he
thought, ‘God, I’ve never touched one of these things [laughs].’ And like a dose of
salts he was here ting tanging on the door. ‘I must talk to you, John, must talk to
you.’ Most precise in the way he spoke about these things. He says, ‘I am
embarrassed [laughs].’ I said, ‘Well I’m very sorry, what have you done to cause it?’
You know, because there must be some reason. Anyway, it turned out he’d done –
he’d applied for this contract, he’d got the contract, and he couldn’t fulfil it. He says,
‘No way I can answer these questions, I’ve not done this sort of thing, do you think
you could help?’ And the answer was, yes, I did think I could help, and I reviewed
the thing, although I was rebuked afterwards for doing so because they then cancelled
Black – Black Arrow, kept on with Ariane and people kept turning round to me and
saying, ‘You fixed the wrong bloody rocket.’ [Laughs] It went on, as you know, and
it launched and it did everything, and eventually David shoved his bill in to whoever
Ariane was made by. And, er, I don’t know, he came round and he was very honest
about it, he came round and said, ‘Look, this is your share’, of about perhaps £60, £70
something like that, which in those days was quite a lot. And it was in an envelope,
and I said, ‘I don’t need this.’ And he said, ‘No, you must have it, collaborated,’ and
all the rest of it. So I said thank you very much. And what I did is got my wife a
watch out of it, and I got something as well, I forgot what it was, something for the
workshop anyway, but – and I got her a nice little watch. And she wears it to this day
and says, ‘This is John’s rocket watch.’ Yes, she’s quite tickled with it, so she’s got it
on today. All right, well if that’s it, that’s it then.

That seems a good point to stop, John, thank you very much indeed.
[End of Track 19]
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