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Track 1

Could you introduce yourself please Michael?

Yes, well, my name is Michael Parsons and I’ve spent my life, my working life
working in civil engineering. I [laughs] – I just don’t know how far you want me to
go, you know.

That’s – that’s fine actually. When were you born and where?
Yes [coughs] well I was born on the 16th of October 1928 and I was born in Bristol, I
believe, in the Bristol Royal Infirmary. And at the time my parents lived in a small
building in Stapleton Road, Bristol, which was a shop in the front and with living
quarters at the rear of the shop. And I think it was two small bedrooms above the
shop, and that’s where – well my parents had a – well I had a baby sister at the same –
at that time. So there were just the four of us in that little – in that little house in
Stapleton Road. Anybody that knows Bristol knows that Stapleton Road is the road
that leads to the football ground, and we used to have trams, electric trams running
past the front door, which could be rather noisy. But when we left there we rather
missed the sounds of the trams.

What sort of area was it?

Well I wasn’t really conscious of it really because it was on the main road with the
pavement leading to the – to the street. We didn’t really know the neighbours. There
was a garage out the back and I do remember there was a wholesale fish seller in a
little side street the other side of the main road. And I remember being sent over by
my mother to get a bucket of plaice, I think it was nine pence or something. And
they’d shovel up the fish from the stone floor and tip it in the bucket. Apart from that
[coughs] I didn’t have many friends, well I didn’t have any friends there really
because I used to walk to school, which was Eastern Junior School I think it was. It
was about two or three miles. I used to go and walk there with my sister and I didn’t
– I didn’t really know where anybody else lived, we just lived in our own little – little
community, our little family rather. The only other people we visited were my
© The British Library Board
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parents’ parents who lived in other parts of Bristol, which we could walk to, which we
did sometimes at the weekend. Well [coughs] there weren’t weekends really because
we had the shop and my parents had to keep the shop going. But we used to just have
the Sunday off, where we would go and visit and some say enjoy ourselves.

[03:26]

Could you describe each of your parents to me in turn?

Describe my parents to you?

Hmm.

[Coughs] Yes, well my mother was the daughter of a local hairdresser who had a shop
up in Clifton, quite a smart part of Bristol. And my father, he was born quite close to
where my mother was born but he – he was a – he was a plumber and quite a good
plumber I think from what I could see. But as he got older he [coughs] he – a lot of
plumbers work, I don’t know whether you know but plumbing you think of being
indoor plumbing. Well in those days, I don’t know what it’s like now, but they spent
quite a lot of their time doing the lead flashing on roofs to make them waterproof.
And as – as he got older the work outside, working on roofs in the winter wasn’t
really very sensible, so he managed to get a job working in the Bristol Eye Infirmary
as the maintenance engineer. And I remember mum saying, ‘Oh they used to say
down there, if anything’s wrong fetch Norris.’ And he would come out and sort out
anything, whether it was a door handle that was stuck or taps that would leak or any –
any other thing – anything in the hospital that needed doing. I imagine there must
have been bigger jobs where he would have to call in outside help. But I used to – we
used to go there at Christmas time because they used to have a concert for the hospital
patients and the secretary of the hospital was a – was a conjurer and he used to put on
a big show for – for everybody. And I remember my father took me down [coughs] to
his workshop down in the basement of the hospital, which always struck me as a
complete jungle. But he knew where everything was and it all worked very well. But
while he was out – before he got this job and he was out plumbing my mother looked
after the shop and the income from the shop came from selling and repairing
© The British Library Board
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umbrellas. And they also sold cigarettes and cosmetics and I think she ran a little
penny library or something where people would come in and borrow books and … but
she would do that all day and then in the evening when the shop was shut she and –
when Dad had finished work he would come home and help, and they would sit down
repairing the umbrellas that had been brought in through the day. [Coughs] And I
remember them telling me that if a frame was broken and it needed a new rib to the
umbrella they could write a request and post it in the morning, and the next day they
would have it delivered. But of course soon the bigger stores could sell umbrellas
cheaper than they could repair them so it was all beginning to die and I knew they had
a bit of a struggle. But just before the [coughs] just before the war, that was about
1936, with my mother already having two children, I think there was another one on
the way, so they had to abandon the shop premises and move to a – a new semidetached house up in Horfield. I imagine that they tried to sell the house and the – the
shop but they couldn’t, so they rented it out to someone who took it on as a – I think
he was selling second hand radios or something along that line. Anyway as far as we
were concerned [coughs] I knew that my father used to have trouble getting the rent.
He used to go down there … go on a regular basis to try and get the rent that was due.
But anyway, when the war came – it’s rather cruel to say so, well it’s not cruel
because no one was hurt, but it was their bit of good fortune that this shop was
bombed and completely demolished with – nothing could be rescued. And at that
time, or subsequently, there was a government scheme for compensating people
who’d had bomb damage. So they got the – what was the old shop re-built and
managed to sell it, presumably at a reasonable price, and it helped them to pay off the
mortgage on the new house. So I think looking back that was probably the best bit of
economic fortune that my family – well, that my parents experienced.

Hmm. What were their names?

Oh, yes my father’s name was Norris, Norris Harvell Parsons. I think the – Harvell
was a family name I think. And I don’t know about Norris, it’s just one of those – it’s
just a name. And my mother was Kathleen Violet Parsons.

[09:00]
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I think being a daughter of a shopkeeper, I think she always felt of herself as being – I
don’t know whether she would have thought in these terms, but I think she regarded
herself as being sort of lower middle class, whereas my father was an artisan plumber.
But her parents, we used to visit fairly often and my father’s parents who weren’t very
far away, and we – we used to sometimes walk up there on a Sunday. And I know
there was a particularly toothsome sweet shop we used to pass on the way to buy a
few ounces of sweets to make the walking a bit easier. The other thing I remember is
that [coughs] my father had a motorbike and sidecar. And because we didn’t have
holidays or weekends they used to go down to Western Super-Mare on a Sunday with
this motorbike and sidecar with my mother in the sidecar and my sister, who was
called Pat, and I – we sat in a little buggy seat in the back of the sidecar. And mother
would ride in the sidecar if the weather was wet, but if it was fine she’d be out on the
– on the pillion seat. But I can still smell the smell of the donkeys on Western SuperMare beach because the beach was absolutely covered in donkeys in the height of the
season. But that made a – quite a good outing.

What sort of things did you do on a day out at Western Super-Mare?

Well the things that children do I suppose, you know, diverting streams coming down
the beach and fixing the – the windbreaks and all those sort of things. The only
holiday I remember that [coughs] my grandmother took us once to stay in a boarding
house down – down on the south coast somewhere. But that was the – that was the
only holiday I remember away from home. I suppose that was a boarding house or
something where we – we stayed for the week. I can’t imagine it could have been any
longer.

Hmm, when – when you said your mother considered herself as middle class but your
father wasn’t, what did you mean? In what sort of ways?

Oh it didn’t show itself. It’s only [coughs], it’s only looking in hindsight of –
obviously at the time they were just Mum and Dad. Dad was a plumber and Mum
looked after the shop. But putting it in – in to the sort of social context, I’ve always
regarded my father as an artisan and I – you know, I’m proud of the fact that he was a
plumber. But it was – it was mother for example that encouraged me to – well I don’t
© The British Library Board
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know, to read, to get a library ticket and read books and listen to music. And I’m sure
she was behind pushing me to pass Eleven Plus and go on to grammar school. And
you always felt it, you know – she – I always thought – because in the end there were
four children and I was the only one who really broke away from – from the sort of
things that that family would normally, so. Having gone to university, I was the first
in the family that had ever gone to university. And, you know, I think it was her – I
think it was the middle class attitude that encouraged her to push me to higher and
better things.

[13:20]

Could you describe what her personality was like if I were to meet her?

Well she was – she was very kind and friendly, but I wouldn’t have said she was a
great conversationalist, in fact neither of them were. I think they, you know, they –
life was – life was just a struggle really, trying to make the ends – ends meet with the
shop and dad trying to make sure that he kept his job, worrying about what he would
live on when he had to retire. So, you know, whatever I could do as – as I progressed,
I could help them a bit with holidays and … I remember I – I got the first phone for –
for them and got them connected to the phone and told them, you know, said – me – I
paid the bills, I didn’t – I wasn’t interested who they were phoning or whatever. But
you know, as I told them, it made a contact for me. It meant that I could always ring
them and they could – they could ring their other children, and it made an enormous
difference to them, having a telephone. It’s a job to imagine nowadays that people
would live without telephones and – and those sort of communication tools that we all
take for granted now.

What was your father like to meet?

Well he was – he was very quiet and I’ve always felt that he would defer to Mum for
whatever. And of course in those days children weren’t very close to their fathers.
You know, there was no such thing as primetime with – with children. The mothers
took on the job of looking after the children and the father did his best to provide, to
try and make sure there was enough money to keep them housed and fed. But I can’t
© The British Library Board
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honestly say there was much communication between me and my father, or my
mother come to that, except that I was conscious that my mother was with me all the
time I was working and – and she lived to 97. So you know, that was a long – a long
innings. My father didn’t live that long. In fact I have now lived longer than my
father, which I thought was quite a milestone to be able to say that you’ve lived longer
than your father.

How old was your father when he died?

How old was he? It took me a long time … well I think he must – he must have been
just over eighty. He must have been about eighty-two I think. So you know, both of
them were a good age and neither of them had anything seriously wrong with them.

Did your parents have any hobbies, interest, past times?

No, I don’t think so. Oh, my mother used to read. She was very keen on reading
novels and histories and she used to be interested in looking at books of ancient –
ancient civilisations. But I wouldn’t say hobbies really, no.

Was money short when you were growing up? You’ve mentioned it once or twice,
hinted at it.

I think money was short in as much as it was carefully spent. But I don’t think we
were ever in a state where we were – where we were worried about the debt collectors
or bailiffs coming in. My father always kept in employment throughout the
Depression. And I imagine there – there must have always been some income coming
in from the shop, but I can’t imagine that the profits were very substantial. But I
know that – I didn’t really get involved in their finances until they’d retired and in fact
not really until, yes, until my father died I suppose, when I took over my mother’s
finances completely and had power of attorney and all that sort of thing. But I would
say that she was always very meticulous with her money and everything was recorded
and all the bills were paid and – I was – I was so surprised at – although my father
only had a very small pension from the hospital, basically they lived on an old age
pension. But the fact that they – that they owned their own house, which I suspect
© The British Library Board
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was largely paid off by the – by the shop that they sold in Bristol, that they managed
to keep the outgoings pretty low. And I was surprised that – that later on when –
when I took over the finances that she did have a reasonable amount of capital to fall
back on. But I think it was – it was not because they’d earned much but because
they’d always been very careful with how they spent their money and not getting into
debt. And that’s the sort of philosophy that’s kept – that I can’t shake off. I just
haven’t learnt to – how to spend money, and all that I can do is – the money that I’ve
accumulated I’ve – just pass on to my children and watch them waste it.

[19:50]

Did – did you have pocket money as a child?

I don’t remember. I honestly don’t remember ever handling money when I was a
child [coughs]. I know when I – when I was at school, Cotham Grammar School, I
remember, at least I think I remember that we had a grant of some sort or other, I
think it was about nine pounds a year, which was to pay for school uniform and
books. School uniform at Cotham consisted of a cap and a tie, and the books we used
to buy from higher forms as they’d – as they left school we’d buy their second hand
books. That was the first acquaintance of money as such. Then when I went to
university I had a grant there. I had a senior county scholarship and I had a grant
there, which I think – I think I was correct in saying was about ninety pounds a year,
and I know – I know from that I gave mother twenty five pounds a year, which I
remember at the time I thought, well ten shillings a week, I thought that would just
about pay for my food and it means she wouldn’t quibble – if – if I offered her
nothing she wouldn’t have said anything. So, you know, that was my first
acquaintance really of handling money. I used to have a savings account in the Post
Office opposite the university building. The interesting little story there, I … I went
in there one day to withdraw some money and when I signed it she said, ‘Well that’s
not your signature.’ And I said, ‘Oh sorry, I’ve signed it with the wrong hand.’
Because I’m ambidextrous and I wasn’t terribly conscious of which hand I was using
to – to sign. In fact I think I’ve still got a savings book from that account with about
three pounds in it. I guess it’s been in there for over sixty years, I think it better die
with me.
© The British Library Board
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What sort of hobbies and interests did you have when you were a – a child?

[0:22:40]

Well, it’s the story of my life really, it was – it was all work. When I was a child I
was studying, well from the time when I can remember. I can’t remember back all
that far. I mean when I was at school I’m sure I was doing a lot of homework and
when I was at university we did – it was an engineering course and we had four
hourly lectures every – every weekday morning from nine until one, and all
afternoons except Wednesday we were working in – in the laboratory or the
workshops. And Saturday morning we were working in the workshops. The only
relaxation I had really was I used to play badminton on the Wednesday afternoons
with the university. And I played in their badminton team. I remember one match we
had – we had with London University. Well we were a bit ignorant about things in
those days and we thought it would just be one of the London University colleges, but
it turned out to be the main university. So we had Chinese internationals, Koreans
[laughs] and all sorts that came down. I think it was the only match that we ever had
where we didn’t win a single match. A complete white wash!

[Laughs]

I used to go to the – I used to go to the dances and that sort of – the things that
students do in those – well I suppose they still do but I suppose they call them gigs
now or …

[24:40]

You mentioned that you enjoyed reading as – as a child. What sort of things?

Oh I don’t know, I – I used to go down to the library and try and find things and I
know one of the books that impressed me was the Essays of Montaigne, I think it’s
Montaigne, I think that’s the French author. But I would read classics, like I
remember one summer holiday I read War and Peace for example, which I’ve come
© The British Library Board
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back to recently. Within the last year or so I downloaded one on my Kindle and read
it again, and I think I understood it more this time than I did the first time I read it.
But that – that was really, it was classics of one sort and another. No doubt with the
encouragement of my mother.

Did you have many – many toys?

No, I don’t remember toys. I know that when we went to visit my grandmother she
used to bring out a wooden box, which had toys in it, or jigsaw puzzles and wooden –
wooden shapes that you could fit into patterns. And these wooden blocks and arches
that you could build, I don’t know, sort of Grecian temples and things with it. But
apart from that I don’t – I don’t recall any – any toys. Not that I regret not having
them. I consider myself as having had a – a happy, friendly upbringing, but it didn’t
consist of toys and gizmos and…

Hmm, what about play more generally? Was there much of that or was it all study?

Well in school I used to play – I used to play rugby. I played in the second – second
fifteen. But where – where we lived, the children that I went to school with for
example, they didn’t live anywhere near where I lived. So, you know, I never visited
them and they never visited me, so there was no question of playing in the street
‘cause the street was a main road with trams running through it. It wasn’t like one of
these places with side streets where you could go out and kick a ball around. I do
remember once, I don’t know how it happened but somehow or other I got a golf ball
to play with out in the street when – I don’t know how old I was, ten or eleven or
something. And somehow or other I must have thrown this rather aimlessly and it
bounced on the hard pavement and it made a neat little hole in somebody’s window,
which my father had to – had to repair. And I remember one occasion where – there
was a – this wasn’t down in Stapleton Road, this was later on up in Horfield, there
was a child over the road who I used to play with and he had a – he had a shotgun
[airgun] and we were playing with this shotgun [airgun] round a garden shed
somewhere and he pretended to be defending the shed and I was supposed to be
making him come out, and when he came out I whipped up this gun to my shoulder
and shot at him. Because I was convinced that there was nothing in there because I’d
© The British Library Board
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– I’d previously broken it and loaded it and shot it. But low and behold there must
have been something in it because he doubled over and blood – I could see blood
coming from between his fingers. It was terrible experience because, you know, my
father was working at the Eye Hospital at the time and I thought that I’d possibly
blinded this kid. But very fortunately it just caught the tip of his eyebrow, his eyelid
and it didn’t cause any – any damage, although obviously from that day forward I’ve
been most conscious of not handling firearms. Although something did occur later on
when I was in the Air Training Corp at Cotham Grammar School and we had a – I
think we must have gone for a week down – down to Weymouth. And we were on a
firing range down there and I was getting down in the firing position and there was a
loud bang, and accidentally I’d let a shot go over the – over the harbour. And I
remember the sergeant saying, ‘Good job you’re a youngster laddy otherwise you’d
be up on a charge.’ So those are my two bad experiences of firearms, so I’m a bit
cautious now.

[30:40]

Hmm, I’m interested in the fact you talked about your grandparents quite a bit. What
do you remember of them?

Well not very much. I remember my mother’s parents, ‘cause I told you he was a
hairdresser, but he also had an umbrella shop and did repairs. And I think, although I
don’t really know, I think he must have provided the capital for mother to buy this
small shop. She didn’t do the hairdressing but she did the – the other things that were
sold with it. He was a – he was quite a keen gardener. I know he used to grow roses
in the – in his little garden, and the house that they lived in was only a few hundred
yards from the school – Cotham Grammar School that I went to. So I used to go
round there for lunch every now and again to have a cooked lunch. But I don’t know
much about my grandmother except that, you know, she was- she was the
grandmother and – and that’s about it really. But my father’s – I think they must have
been a bit more interesting. I think they had some – some history from the Channel
Islands. I think my grandmother’s family used to live in the Channel Islands, but my
grandfather … he – the time I knew him, or the time I visited him – I can’t claim to
know any of these people – he was a – a coal merchant and they lived on a house
© The British Library Board
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that’s on a very steep hill and at the bottom there was a – a sort of a cellar building
where he used to keep – keep the coal, I suppose the coal was delivered there and he
used to go round and sell it to – well used to sell it retail. But I think he must have
had an educated background because I’ve got a family bible that’s been passed down,
and it said that was a gift or a prize or something from the Queen Elizabeth Hospital,
which is one of the top – or was one of the top schools in Bristol. I don’t – I don’t
know whether it was private or public. I don’t – I don’t know whether it was on the
list of – when I took the eleven plus, I know we were given a list of choices to go to
and I vaguely – I think the Queen Elizabeth Hospital was on the list. Well it was
certainly one of the top ones and there were some instruments that he left that were
surveyor’s instruments. So I’ve got the feeling that he had been a surveyor or
somebody in the professional ranks, but something went wrong and as I say, he ended
up as a coal merchant. And in fact he was killed when he was delivering coal in a
lorry I think and he – he was getting out of his cab or getting into his cab when he was
knocked over by a vehicle going past and he was killed. So my grandmother had to
spend the rest of her life on her own, and I don’t think she was left with very much to
live on. So you know, it’s not easy lives for people in those days.

[34:35]

Do you think growing up in that sort of background has had any particular influence
on you?

Only as much as I was determined to escape it as much as I could. I – the one
motivating force with me has always been to – to accumulate enough to be secure, not
having to depend on anybody else. I would do everything I could to make sure that
my family were safe, or safe economically. And all my professional life I’ve been
trying to make sure nothing bad would happen, you know, economically or – or
otherwise. For example when I – when we first had children I would – I took out
insurance so that if I became unemployed then there would be a steady income for – I
don’t know how long it was, but a certain length of time, to see that we could still pay
the mortgage and keep ourselves fed and clothed. So it’s been a – it’s been a life
endeavour really to achieve security. And well, for example, although I never – I
never earned very much, although I was a partner with Freeman, Fox & Partners from
© The British Library Board
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1974 until I retired, I never drew more than a senior engineer would draw. And yet
we managed to save quite a lot of – well in general we saved I should think
somewhere between a half and a third of what we earned, that’s myself and Joan.
Although she didn’t earn very much, it was mainly a – the work that she did was
mainly to keep herself interested and earn a bit and give her a bit of feeling of
independence. So that’s the way that the background influenced my – my thinking
and I’ve noticed a complete difference in my children. I mean they don’t – they’ve
never sort of thought that they would have to save and look after themselves. I mean
one of them does now, but the other two, not really. It was years and years, even after
I retired that I could comfortably go and buy a cup of coffee in a shop, you know. I
used to think, well you know, I can get that at home for a fraction of the cost. And I –
we would go on holiday with the three children and if we had a meal in a restaurant,
which we don’t – we would only do on holiday, we certainly wouldn’t so it during the
rest of the time, we used to think, well if we can get away with five pounds for
feeding them all in a meal in a restaurant, that was an objective to be stuck to.
There’s a saying that – I don’t know who it came from, I think it was on of the
professional golfers. He said, ‘You can either…’ – what is – what is it? You can
either live poor and die rich or live rich and die poor. And I’ve chosen to live poor
and die rich [both laugh].

There are a couple of questions I want to ask you in follow up to that. I guess one of
the first things is, security from what?

From what?

Hmm.

Well it’s sort of the background of the Depression and unemployment, and security
from poverty I suppose. Not – not physical security because I think we’re fortunate in
living in this country that we don’t need to worry about physical security, partly
because we’re an island and we have got a good reputation for defending ourselves
against outside oppression. But it was mainly – it was mainly from poverty.
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Hmm. I guess my second question was, is there any advantage for a civil engineer in
having that sort of cautious attitude towards things?

Well I think – I think there is [coughs]. I … I favoured the – well I didn’t favour it
but I concentrated at university on mathematics and calculation. I wasn’t a sort of
airy-fairy designer. And that stood me in good stead throughout my – my civil
engineering career, which was concentrated mainly on large span suspension bridges
where the benefits of caution are considerable and the consequences of lack of caution
can be disastrous. And I avoided the disasters although I – some of the people I
worked with led me to come very close to some of the disasters. But I can honestly
say that nothing went passed me without being checked very thoroughly.

[41:00]

I guess … interested you bringing up subjects from university then as well. Can we
talk about school for a bit? Where did you first go to school?

I first went to school at – I think it was called Easton Junior School, which was in
Bristol about two miles from the shop on Stapleton Road. And I don’t remember
much about that because I think we must have left there to go up to Horfield when I
was about nine I think. And then I went to Horfield Junior School and it was there
that I – that I took the Eleven Plus … and passed it. I remember my mother getting a
letter from the county council, I think it was, or the city council, saying that I’d passed
and giving us a list of choices of schools to go to. And between us we chose the
Cotham Grammar School as it was then. It’s not a grammar school now, I think it
must be a comprehensive, but it was a grammar school in those days. And, you know,
the entry was by eleven plus, and [coughs] this involved – it was about four miles
away from my home. But I had a cycle, bicycle and I used to cycle to this school,
which was about a three mile descent down the main Gloucester Road to the junction
at the bottom, which was called Zetland Road. And then it was a very steep climb up
the last third, which must have been about a mile I suppose, up to the Cotham
Grammar School. It was a very good school, it was – it was a comparatively new
building. I don’t really remember how old but I shouldn’t think it was more than
thirty or forty years old when I went there. I had a very good Headmaster, SR Woods,
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and a very good mathematics teacher, Hinton. I’ve forgotten his first name, not that I
would have used it anyway, it would have been Mr Hinton. And the physics –
physics masters were quite good. And I think generally it was a pretty good all round
education. I passed – I took my A Levels and then I took the Higher School
Certificate, and I took that in maths, physics and chemistry. At that time I was only
sixteen and when I applied to go to Bristol I was told that, ‘Sorry but being 1945…’ –
five, five, was it five? Yeah, it would have been 1945, they had to concentrate on exservicemen who were being discharged from the forces. So they said, ‘Very sorry but
you’ll have to wait another year.’ So I took Higher School Certificate – the third –
that meant I was a third year sixth former. The second time I just took double math
and physics and once again I passed with sufficient qualifications to get into Bristol
and they accepted me in the department of engineering. And Professor Pugsley who
was the main structures professor at that time, he told me subsequently that they felt
that having turned me down once they didn’t want to risk turning me down a second
time, otherwise they might not get me at all, which of course was very flattering and
didn’t do my ego any harm.

[45:30]

Hmm. There are a whole bunch of things you’ve raised there I want to go back and
follow up on if – if I may.

Yeah that’s fine.

The first one was your Eleven Plus.

Yeah.

Was it a big deal actually sitting that exam and passing it?

To be quite honest I don’t remember – I don’t remember a thing about taking it. I
suppose I must have and I suppose there must have been papers and I must have
written answers, they must have been marked and they must have been judged. But it
was no – it was no big deal. I don’t know whether this is a – I don’t think it’s purely a
© The British Library Board

http://sounds.bl.uk

Michael Parsons Page 15
C1379/77 Track 1

matter of losing memory with age, I’m now eighty-three, because I don’t remember
even in the past ever thinking about taking that exam. All that I remember is that
mother got this letter fro the city council, I think it was the city council saying that I’d
passed, and offering the choice of schools. That’s all that I remember about – about
the eleven plus.

How did your parents react to you going to grammar school?

Oh my mother was very pleased, but my father as far as I remember never expressed
an opinion about it at all. I always had the slight feeling that he thought I was sort of
outstripping him or what he was – what he’d done. Because [coughs] although he
didn’t have an education I’m pretty sure that he had the intelligence that he could have
if the circumstances had been as they were with me. But you know, I suppose he left
school at thirteen or fourteen and became a plumber and that was – that was what was
expected of him.

What were your favourite subjects at school?

Oh undoubtedly – well physics was the favourite subject, and mathematics second.
Chemistry a long way behind me ‘cause I’ve never had a good memory. I mean if I
want to remember anything I’ve got to relate it to something and I’ve – I can work
things out by following a sequence. But I’ve never had a good memory, which means
I’ve never been good at languages. I’ve never been good at history or biology or
chemistry because they all involve a lot of memory. I think it is possible obviously in
the history of things to get things so detailed that you can interconnect things. But
I’ve never been able to grasp enough of history to remember a skeleton. I can’t
remember the skeleton of dates, so I’ve never been able to build on it. I’ve never been
able to form a … what do you call these fossil things that grow in the sea?

I can’t remember –

Hmm?

I can only – something like anemone, ammonite?
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No, I mean like the whole – the whole structure of growth in – on the rocks and things
[coral reef].

Oh, the strata?

No. Anyway, [coughs] I’ve never been able to remember enough to build up a whole
concept of history. But mathematics and physics I could tie together with – maybe
that’s the way the subjects were built up.

Interesting, ‘cause I don’t have a mathematical brain at all but I could never really
see the attraction in those subjects. Could you tell me a bit more about why you
enjoyed it?

Well I think it – I don’t want to sound trite but it’s like most things in life, you enjoy
what you’re good at. And I was – I was quite good at mathematics, I knew how to –
how to solve equations and I could – I could do it and check it. And it was – it was of
direct value to me when I went to work because in my – I should explain. When I
was at university I was doing the third year, which all the students did in those days,
we did the third year on a research project, and my project was to – was to use a
model of a suspension bridge, which previous students had built in an adjacent
building, and I was to use that to compare the calculated natural frequencies of this
model bridge with the actual ones. We’d measure the frequencies and compare it with
the calculated ones. And the fact that I had done that and went to work on long span
bridges was of direct – direct use to me. And the fact that in the mathematics at
university I’d learnt what Fourier series was. And that was the only question that I
was asked when I went to my job interview. In fact it wasn’t a job interview, it was a
– I knew that the Freeman Fox were working on the design of the Severn Bridge so I
wrote to them and asked them whether they could provide me with a job. And they
said, ‘Well come up and we’ll see how we get on.’ So I went up and I saw Sir Gilbert
Roberts and Oleg Kerensky and they – just a general chat and then one of them said,
‘Do you know what Fourier series are?’ And I said, ‘Yes, I know what they are.’
And on the basis of that they took me on. I think from what I know now, I think there
was a link between them and Professor Pugsley. I think they, you know, they
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wouldn’t just take me on like that, they would have spoken to Pugsley and – because
that was before I’d got the result from my degree.

[52:15]

Now I don’t know what a Fourier series is. Could you briefly explain it to me or it’s
use?

Well it’s a mathematical way of representing any – any curve of any function,
whether it’s an earthquake vibration or a vibration from the wind or any natural thing,
any vibration, which is a – representative of a curve of displacement against time for
example. You can represent that as a sum of sine curves or – and co-sine curves so
that if you’ve got a random sort of wave you can represent that as a basic first sine
curve, which is a single – a single curve. If you add that to a –the next harmonic,
which is a two half wave and then you add in the third one, and then you add in the
fourth one, and then the sixth one, and you vary the size of each one of those, you can
end up with any shape that you want. And this was used in analysing suspension
bridges. If you can imagine a suspension bridge with a load – with a load in the
middle of it somewhere, you can imagine the deflected shape is – is something or
other. And you can represent that deflected shape as a sum of sine curves. And we
used – I think it was something like twelve or thirteen terms, so you’d have the single
one, the double one, the triple one, up to about thirteen. And we could solve the – we
could solve the deflected form of the suspension bridge using this series. And the fact
that the – the terms decreased as you went up, you could do it with about fourteen of
them. And you could do the calculations with a slide rule only using about three –
three significant figures. And that’s – that’s basically what we used Fourier series for.

[54:45]

Hmm, I have a question there again. I think we always try in these interviews to make
it as easy for people who aren’t experts to follow was, the frequency of a bridge, what
did you mean by that?
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Oh the – oh [coughs] yes well [coughs] is the natural vibration frequency. I don’t
know how to – well if you imagine a violin string and you pluck it, you deflect it in
the middle, it will vibrate and it will vibrate with a number of harmonics. It’s got a
basic vibration and then you’ve got the double and the triple and all the rest of them.
So the natural frequency of one of the violin strings is the frequency that that would
vibrate at its fundamental node. But on top of that it’s also got sub-harmonics with a
whole series of them. But the frequencies that we were looking for were the – the
fundamental frequency when the whole bridge was going up and down like that. Or
the double one where it’s – it’s not moving in the middle but one half is moving up
and the other half is moving down and that would be in bending. But you’ve also got
frequencies in torsion where it’s twisting. There are lots of examples of natural
frequencies but I can’t think of – I think the violin – the musical instrument is the
most common experience of vibrations and frequencies, natural frequencies.

[56:30]

I guess to most people the idea of understanding the frequency of a bridge, I guess
most people wouldn’t consider that as – as a design consideration. You know, it’s all
about structural weight and strength and that sort of thing.

Yeah.

Well why do you need to know it?

Oh well [coughs], yes well this goes back to…

Oh and – could you just mind the wire if that’s all right?

Sorry, sorry.

It’s all right.

This goes back to the failure of the Tacoma Narrows Bridge in America in, I think it
was 1946 or ’46 – somewhere around there. And this was a – a modern long span
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suspension bridge in North America. And after they built it they found that it was
subject to vibrations at comparatively low wind speed, and the bridge would twist and
buck and eventually it broke itself; broke itself to pieces. And this was a phenomena
which – it gets a bit complicated here, but that particular bridge was made up of the
usual towers and suspension cables. But the deck was made up of two I-girders, one –
one under each cable, and cross girders between them and a deck on top to carry the
traffic. And the fact that the sides of it were bluff plate girders meant that the wind
eddy currents could form underneath the deck on one side and on top the other, and if
those eddy currents broke off at the same frequency as the natural frequency of the
bridge, it would excite the bridge to resonate. And this is what happened in that case,
so that subsequent design after that failure, when we started on the Severn Bridge in
1949 … the theory – the idea then was that we had to stop this vibration using two
principle methods. One was to have a gap between the one deck – on roadway and
the other roadway so that the eddy currents could go through and not have such an
influence on it. And the other thing was to make – instead of two plate girders, was to
make a box structure, a lattice box structure, which has got a much higher torsional
frequency. I don’t know whether you can understand that but if you’ve just got two
plate girders and the cables above and they – the whole thing wants to twist, there’s
not much resistance to the – to the twisting of that sort of structure. But if you’ve got
a solid tube, it’s common experience that a tube is difficult to twist. If you’ve got a
flat piece of wood it’s quite easy to twist – wood or anything else. But if you’ve got a
tube, a sort of scaffold tube they’re enormously resistant to twisting. So after the
Tacoma Bridge it was the accepted thing that you had to have a torsion box of some
sort or other to reduce the – reduce the tendency to twist. But if we can just go on
from there because it’s all continuous. After the Forth bridge … sorry, it all gets a bit
complicated here. When I started designing the Severn Bridge it was like that, it was
going to be a latticed torsion box structure. But later on it was decided that we
wouldn’t – they wouldn’t build the Severn Bridge, they would build the Fourth
Bridge, Firth of Fourth Bridge. And the Firth of Fourth Bridge ended up as what I’d
designed as the Severn Bridge, which was the torsion lattice box. But two years after
the Forth Bridge we designed the Severn Bridge and that was a –a shallow box. It
was a box that meant it was torsionally stiff, and when this vibrates in the wind it’s a
bit different from the Tacoma. The Tacoma was caused by eddy currents coming off
the plate girders and as the eddy currents come off with a certain frequency they
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excite the bridge. But with the Severn Bridge it represents more of a flat plate, a
single plate rather than with the bluff edges. And that – when that vibrates, or when it
vibrates catastrophically it does so by small eddy currents just starting a small
movement of the bridge, but it can start twisting and it starts bending at the same time.
So that when the bridge is twisted that way, for example, and the wind is blowing this
way, when the bridge is twisted that way [demonstrates] …

So the wind is sort of facing the bridge deck then?

That’s right.

I’m just – just as well, if you could explain what you’re doing with your hands for the
– for the tape that would be useful please?

What do you mean, for the tape?

Because someone listening to this won’t be able to see what you’re doing with your
hands, so…

What so the – yeah well I’ve got to use my hands to fit the words that I’m using. I
can’t – this can’t see anything can it?

No, no. But if you could explain what you’re doing with your hands, or the sorts of
movements you’re making.

Yeah, okay.

Sorry.

Well with the flat plate of the – of the Severn Bridge, which is basically what it is or
that’s how it behaves, when the bridge twists so that the nearside goes down and the
far side goes up, the wind force coming towards the downside makes the bridge want
to twist the opposite way. So it makes the upside – it pushes it down so that it twists
the opposite way. And if the – if the bridge is going down at the same time as the
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wind force is pushing it down, it will accentuate the amount that it goes down. And
when the – when the twisting and the vertical movement … are at the same frequency
then this builds up to a catastrophic failure. And the way we stop that is to separate
the twisting frequencies from the bending frequencies so that they don’t coincide, or
they don’t coincide until the wind force is sufficient to make them coincide. And it
will only do that at a very high wind speed. It’s difficult to explain with words
without – without a visual picture of what’s going on.

I think I’ve just about managed to – to follow the principle at work though, which is –
hmm.

If I could explain it – I could try again but it’s … could I try this? If the wind is – if
the wind is coming towards the downside, if the bridge is twisting and the wind is
coming towards – from the downside, that has the effect of pushing the bridge down.
And when the bridge is twisted the other way, so the wind is now coming from the
upside, that tends to push the bridge up. So if it – if the twisting frequency is the same
as the natural frequency of the bridge to go up and down, then it will accentuate the
up and down movement until it collapses. So it’s very important to separate the
frequencies of the twisting and the bending. And this is what the box structure, or the
torsion box does to keep the two things separate so that they don’t coincide and cause
catastrophic movement and collapse.

[1:06:50]

Hmm. Yeah, just – just to finish that bit off, could you explain to me just what a
torsion box structure looks like when I see one on a bridge?

Well basically a torsion box is a tube. It can either be something like a scaffold tube,
which you can imagine is very stiff to twist. But when you see it on a bridge, on a
suspension bridge anyway, it would usually consist of a roadway deck at the top and
then two vertical trusses down each side, and then a lattice structure joining the two
bottoms of the vertical trusses, so that you’ve got a complete – a complete perimeter
of structure. Whereas the I girder or the flat thing hasn’t got a – it hasn’t got a
perimeter. It’s just got a – a flat plate with no – no torsional stiffness.
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An I girder as well, that’s – I think I know what one of those is, but for the benefit of
the tape –

Oh yeah, well an I girder is just a girder in the shape of a capital I with a vertical –
what we call a web and a top flange, a horizontal flange at the top, and a horizontal
flange at the bottom. That’s a – that’s an I girder.

Brilliant, thank you. I was interested as well that you were considering your career
as a – as a civil engineer about the same as time as the Tacoma Bridge actually
happened. Was it something you were aware of?

Oh yes, I was aware of it. In fact when I was at Bristol University I gave a lecture to
the Engineering Society using a – a clip, what nowadays we call a video, in those days
it would be a short film, of the failure of the Tacoma Bridge, and you could see it
bend, twisting and bouncing up and down. And – there was a famous case that
somebody left a car on the – on the span and the photographers were safe on the shore
photographing this bouncing up and down and twisting, and it carried on until the
whole deck structure broke up and bits were flying into the water. So you know, I
was aware of it and Freeman Fox were also aware of it, who were – in fact anybody
designing big bridges would have been aware of it at that time.

Is this why they asked you about Fourier series do you think?

Yes, yeah, it’s all connected.

I guess I remember watching the footage of the Tacoma Bridge destroying itself at
school in physics classes, but I can’t imagine what it must have been like back in the
1940s when – when this happening was new. What was your reaction to it? What
were people you were talking to in civil engineering’s reactions to it?

Well it was just a problem that had to be solved. You know, we knew we couldn’t
repeat the same thing but the design of that bridge – the one that failed, the first
Tacoma Bridge, it was a natural progression in the way the bridge design was going,
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which was to make them lighter and simpler and cheaper. And the very fact that it
was light and simple meant that it didn’t have a – it’s possible to stop all this by
making it very, very heavy. But that’s no longer economically possible to make it
heavy enough to stop these things. But it wasn’t until somebody really tried this one,
to do it light and simple, that they really realised that there was a potential flaw. And
when I first started work Gilbert Roberts suggested that I went to – to see my old
aerodynamics professor at Bristol University because there is a similar – or there was
a similar problem in the wings of aircraft, which when they reach a – a certain stage
the wings can flutter, which is what I was trying to describe as the way the bridge
fluttered. And Professor Morrison gave me a mathematical paper showing how this
could be calculated. And I managed to use this sufficiently to – by varying one
component at a time, I could work out which features were important and which
weren’t, and the relative sizes that they all had to be.

I think we should take a little tea break in a moment.

Yeah, yeah.

Shall we get another cup of tea?

Sounds good to me.
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Track 2

I’m ready.

There were a few other topics I was wondering if we could just briefly follow up on
before we move on to your bridge building career in more depth.

Yeah.

And thinking back about growing up as well, I was wondering how much religion
played a part in your upbringing?

Well not very much. I mean there’s the usual weddings and births and funerals. I
know that I used to – I used to go to church and I used to listen to the creed and I used
to think to myself, what of this can I believe and what I can’t believe? And I ended
up thinking that I couldn’t believe any of it, so you know, I left religion then and
that’s it really.

Why, what was your reason for not being able to believe, if you don’t mind me
asking?

Well basically because it says, you know, the idea was that you only had to believe
and it was all all right, but there was no evidence why you should believe. I mean
why – why should you believe that there’s a God or there’s a life after death or … I
believe most of the – I believe most of the ethics of the Christian religion, being kind
to your neighbours and all that sort of thing. But I don’t believe – I can’t believe any
of the extraterrestrial side of it. I don’t believe that Christ rose from the dead or I
don’t believe he was the Son of God. You know, just recite the creed and I’ll tell you
what I don’t agree with, I’m afraid you’ll find it’s virtually all of it [laughs].

Interesting you mentioned evidence there as being an important thing.

Oh yeah, well as a – as a trained engineer / scientist I believe in logic and reason and I
expect to be given evidence for what I’m supposed to believe in. The approach of the
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church wasn’t to say, ‘Well this is the evidence,’ it was to say, ‘This is what happened
and you’ve got to recite after me that you believe it all.’ Well I didn’t believe it all so
I wouldn’t recite it.

Was there any particular moment when this happened or was this a gradual process?

No, there was a gradual process of going to church and hearing it and I can’t even
remember quite honestly when it was I went to church, I mean what stage this was.
And certainly it wasn’t – it must have been before I finished at university I think.
And you know, I’ve never had any inclination to go back and visit.

Hmm, and were your parents religious at all or not?

No, I don’t think so. I mean there again they would have gone to church, and my
father used to sing in the choir but there again I think it was only because he liked
singing in the choir. But you know, we wouldn’t have discussed anything like that. It
was just … we each lived our own lives and certainly they would all go to weddings
and funerals and dress up in their Sunday best, but we wouldn’t discuss religion as
such or what we believed or what we didn’t believe.

Well what sort of things would you discuss, say over a family meal or something?

Well there again I think it was – I think it’s probably because my memory is – is not
adequate really to answer questions like that. But I think it would only have been
day-to-day things and what happened at work and what happened in the shop and
what happened at school and what happened at university. It was all local things
without any sort of philosophical or intellectual background.

[04:45]

I was wondering if you had much idea of what you actually wanted to do when – when
you were older when you were growing up?
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Well once I’d – once I’d been to university and studied engineering it was all – it was
all pre-ordained for me really once I’d decided to – to go and work with Freeman Fox.
I always found interesting work to do, not always in the same department. I mean the
first couple of years I was doing nothing, well mainly nothing but detailed analysis of
what was to be there. Eventually it was to be the Fourth Bridge and I … after that I
went into the army for two years, and when I came out of the army I did about another
twelve months in the Freeman Fox office I think it was. And then I had to spend –
well I did spend fifteen months or so on the site of Castle Donnington Power Station
just outside Nottingham as part of my professional qualifications where you had to
spend a certain amount of time getting your boots muddy and your hands dirty. And
then I progressed from a designer to a partner, so that in the end I wasn’t doing much
engineering at all, I was just trying to get contracts from clients to allow us to design
things or look after things. And I never really had any ambition to do anything else.

I was interested in why you chose civil engineering in particular though at university?

Well [coughs] as I said before, it’s a question of doing what you think you’ll be able
to do, and I knew that I was quite good at maths and physics and I thought I’ve –
when I finish university I’ve got to earn a living ‘cause I certainly didn’t expect to live
off anybody else. And thinking what I could do with maths and physics, the only
things I could think about was either being a – somebody that worked in a laboratory
as a physicist. I didn’t really see myself as a theoretical mathematician, I didn’t think
I was good enough to do that. So it occurred to me – well it seemed to me then that
engineering was the way to learn a living. I was also inspired to a certain extent by
the Clifton Suspension Bridge, which Brunel had built over a hundred years before,
which if you haven’t seen it, it’s worth a visit because it’s a very spectacular setting
across the Avon gorge. And it, you know, it was the pinnacle of engineering at that
time so I thought it was a worthwhile profession. I liked the idea of building things.
In fact, before I applied to Freeman Fox for a job I did apply to join the colonial
service because I had ideas of going out to the colonies and helping them to build
dams and roads and civil engineering generally. So of the options that seemed to be
available I chose civil engineering, and Bristol was also considered to be a good
university for engineering. I did try to – I did try to get into Cambridge, I took an
open scholarship there and I remember going up there to one of the college’s and
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staying in college’s – in a college and washing in the wash rooms with stone floors
and cold water and – but I realised that the education that I had at Cotham wasn’t
tailored for open scholarships at Cambridge. You know, I hardly understood the
questions, let alone the position to give decent answers. Because I think that people
really were tutored to pass those exams and it just wasn’t my … but I, you know, I
could do well enough for the subjects that I was being taught and I obviously did
enough to satisfy Bristol University, so I thought this was a good way to earn a living
and achieve the security, which I’d always wanted.

[10:00]

Interested in the idea of wanting to build things. Had you built much before you went
to university?

No not really, but I think that – I don’t know about women but for men I think it is
one of the – one of the natural driving forces, to want to build things, to leave things
behind. I mean it must start with wanting to build shelter against the elements and …
I mean the very sight of big bridges inspires a lot of people. I don’t think I’m unique
in admiring some of these big structures. And I remember having – having designed
the first Bosporus Bridge I was flying to India on another project, and flying at about,
I don’t know, 35,000 feet I suppose, I looked out of the window [coughs], we were
flying over Istanbul and I could see the bridge that I’d designed glintering in the sun
and I had no doubt that I’d picked a profession that was worth doing. Leaving
something that you can see and admire from 30,000 feet can’t be all that bad.

What do you find attractive in a bridge?

In what?

What do you find attractive in a bridge?

Well I suppose in a suspension bridge it’s the – it’s the shape or the curve and the
apparent efficiency of the whole thing. And it’s just a – well, it’s a work of art I
suppose. I mean it’s the same as why do people [coughs] why do people like – like
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the [coughs] look of a sunset or … or an impressive building? It’s just one of those
things that humans have evolved to appreciate.

I was wondering as well, sort of school, I was wondering if there were any teachers
you remembered?

Teachers?

Yeah, in particular?

Well yes, I remember the maths teacher at school, Hinton, who was a scoutmaster, or
the school scoutmaster. I wasn’t in the scouts, I was in the Air Training Corps. But I
thought he was quite a good dedicated maths teacher.

What makes a good maths teacher?

Well somebody who can explain what problems are and how you get to the answers.
But one thing that didn’t impress me was the one day when I was asked – I was in the
sixth form asking a question about something or other, and I’d obviously been a bit
too persistent asking questions ‘cause Hinton said, ‘Parsons, you’re too young to be in
the sixth form. Shut up!’ I’ve always remembered that and I’ve – I’ve heard other
people say things similar to me since.

What sort of occasions?

Oh, I don’t know, various meetings with Humber Bridge, the Humber Bridge master
sort of took over the job and it was his – his responsibility to maintain the structure
and look after it. And we had various discussions about various problems on the
bridge and this chap, Roger Evans I think – no, I’ve forgotten his name, he said, ‘The
trouble with you Mike is you always think you’re right, and I can’t stand that.’ And I
said, ‘Well sorry, that’s the way I am.’ If I think I’m right, I’m going to tell you I’m
right [both laugh].

Do you remember any science classes from school as well?
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Science classes? Oh well I remember physics, yes. I remember at quite a young age
when we were talking about atoms and structures of atoms I asked the physics master,
I said, ‘Why is it that in the nucleus of an atom you get all these positive positrons
stuck together with a few neutrons, why don’t they all fly apart? ‘Cause I thought
positive things were supposed to repel each other, yet here they all are nestling in the
middle with electrons flying around the outside. Well, what keeps them there?’ Of
course I’ve realised since that it’s rather a basic question in – in atomic physics. Why
is it that as you bring positrons together they keep repelling each other until they go
over the cliff and then they then can’t resist nestling up to each other [laughs]. You
may – you may know more about that than I do, but I know that was one of the things
in physics. I also remember in the sixth form the Headmaster, SR Woods, he used to
run a – I don’t know what it was, sort of a philosophy class. But they also ran a
debating society and I remember speaking in a debate during the war and it was
entitled, Is the Age of Chivalry Dead? And I remember I forget which side I was on.
I think I was proposing that it was dead and I remember bringing up the bombing of
Germany, the mass bombing of the centres of Hamburg and … I’ve forgotten.
Anyway, Hamburg’s a pretty good example of the sort of way things were going
during the Second World War. But apart from those sort of things I – oh the other
thing I did at school, we had rather a bully of a gym master. I forget where he came
from but he was a real sadist really and he used to run the boxing classes. And being
rather small and light there were some championships coming up with the Air
Training Corps, and his job was to pick people who were suitable to enter this thing.
And I was the only one in the school that fitted the weight and the size for this
particular class of boxer, so I was nominated – we used to have some practice rounds
in the gym and I used to practise on bigger chaps than me. And I was selected to go
into the finals at the local artillery hall for the – for the ATC I think it was. I ended up
in the finals anyway, I had to stand up for three rounds while we exchanged blows.
And you know I was still standing at the end but I wasn’t encouraged when my trainer
said, ‘We should have bought some sheets and gum shields shouldn’t we?’ I said,
‘Well I wish I’d known you had any!’ [Laughs]. So you know, those are the few
memories of school.

[18:00]
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What sort of things does one do in the ATC, other than box?

Oh well, the main things one did in the ATC was first of all to learn the Morse code
and to learn how to tap it out on a transmitter. And the other hot topic was aircraft
recognition. You had to recognise all the British, American, German aircraft, you
know, so that we could be useful in pointing out which were friends and which were
foes. I think we learnt semaphore and there was that camp we went to where we were
shooting with 303 rifles at targets and I accidentally let one off over – did I say
Weymouth before? I think it was probably Plymouth Hoe. Anyway I shot an arrow
in the air, it landed whence I do not want to know.

Did you enjoy the ATC?

Yes I think so. I didn’t really enjoy wearing the uniform, it was all sort of prickly and
nasty against the skin. But … as I say, it wasn’t about enjoyment really. It was about
doing what was there to be done and just doing it.

Did you see much of the war growing up in Bristol?

Yes, we saw a bit. We had a – we had a few air raids. I know the – well to start from
the beginning, I was – I went with my sister down to visit my uncle who ran a
newspaper shop about two miles where we were living in Horfield at that time. And
we were down there visiting when we heard the announcement by Neville
Chamberlain on the radio that the Germans hadn’t replied to our ultimatum and that
Britain was therefore at war with Germany. And we had to walk back, and all the
way walking back we were looking, expecting to see aircraft come over and bomb us.
That was my – you know, my first recollection of the war. But after that we did have
– we did have raids. There was a – there used to be some – there were some daylight
raids on the Bristol Aircraft Company, which is only about three miles from where we
lived, and they came swooping over dropping bombs on the factory. And there used
to be quite a lot of warnings at night. I think there were possibly only one or two
really bad attacks on Bristol itself, when virtually the whole of the central part of
Bristol was gutted by fire. But we used to get the occasional – we used to get them
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going over quite often. They used to fly over Bristol to go to the South Wales docks
and the Bristol docks, so we would get the alarms at night. And to start with we used
to go down in the Anderson shelter, which was built in the garden. But later on we
got rather blasé about it because they – we realised they weren’t really attacking
Bristol, so my sister and I used to sleep under the stairs if the alarm went, and we
abandoned the Anderson shelter then. There was one occasion where I think there
must have been planes coming back from South Wales or somewhere or other where
they would jettison any bombs they hadn’t released. I remember we had one
incendiary bomb in our garden. These were – I think they only weighed about two –
two or three pounds, just cylindrical things about, I don’t know, a couple of feet long.
And I think they were mainly magnesium and they used to burn and cause fires. The
technique of course was to drop high explosives to keep the fire services away and
open up buildings, and then drop these fire bombs in to cause the blaze, which they
successfully did, which we successfully did on many German cities later on. And I
think this one was just doused by a bucket of sand or just let – let to burn itself out.
During this time my father was an ARP warden, he used to go down to the Eye
Hospital, they used to be on duty on the roof to – I suppose to make sure there weren’t
any incendiary bombs dropped on the roof of the hospital, but apart from that and
sticking pins on the maps to show the movement of British troops around the world
and the advance and retreat of the Germans and Russians. Oh the other – the other
thing I remember about wartime was that during my cycle trip to school – school, yes,
I used to collect shrapnel, which used to come from anti-aircraft shells. And I
remember now, I had quite a big Oxo tin, I think it was, full of these nasty jagged bits
of steel to form the collection of shrapnel. The other aspect, which is significant I
suppose, was that my father who had been too young for the First World War, was
considered slightly too old for the Second World War, so he missed serving in the
forces, from which respect we were quite lucky really. Because in the First World
War I lost two uncles who were killed, one of them was in the navy and went down
with Queen Mary I think it was, at the battle of Jutland. And the other was in the
army and he was killed on the Somme, so I mean that’s two out of – I think my
grandmother had four boys and two of them were killed. So people don’t appreciate
in the Second World War how lightly we escaped with casualties compared to the
First. The Second World War to some extent was a bit of a picnic, relative to the First
World War. And of course relative to what went on in Europe in the Eastern front in
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the Second World War or – or I suppose in Malaysia as well. Anyway that’s just a bit
of general reminiscence about my war, which was pretty insignificant.

[25:35]

Interesting you bringing up the bombing of Germany in a talk on chivalry, what sort
of response did you get?

I think – I think there was quite a heated debate about it amongst sixth formers at that
time. You know, we realised that there was two sides to this bombing question. But
you know, I suppose in the end most of us had accepted that the Germans had started
it, and if we didn’t finish by winning we’d finish by losing so we had to do whatever
we could to finish by winning.

Hmm.

Sorry.

I was interested in your siblings as well. You mentioned a sister a few times but how
many of you were there?

Well I’ve got an older sister, Pat, who’s fifteen months older than me. And I’ve got a
– a brother, Colin, who’s eight years younger than me, and a younger sister who’s
about ten years younger than me, that’s Mary. So there were four of us, two boys and
two girls. I think the royal family sort of set the precedent for size of family in those
days [laughs]. So my mother had four children, and each of those four children had
three children and yet we’ve still not got a grandchild to carry on the name between
four children and twelve grandchildren, which is somewhat remarkable. They’re
either girls or they haven’t had children or one thing or another. I’ve got two
granddaughters, one official, the other unofficial. So neither of them will carry on the
name. My brother, he wasn’t very keen on schoolwork, I think he drove mother to
distraction trying to get him to emulate his elder brother. And he – he went to a – he –
he left school at a normal sort of age and went to work with a firm of heating and
ventilation engineers in Bristol. But he did – he did set to and he went to evening
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classes. And I know he – he came to London for some course as part of his training
as a heating and ventilating engineer, and he used to ride a motorbike, a Bantam 125 I
suppose it was, up to London on, I don’t know, Sunday evening and he used to stay
up there in the week and ride back to Bristol in the evening. So he persevered with
that and I think he did all right as a – as an engineer. Well, you’ve got to be careful
how you use the word engineer, but heating and ventilating engineer. And my elder
sister, she was a secretary, typist who – who worked as a secretary to the local school.
And my young sister, she also did a bit of secretarial work but she ended up as a – as a
sort of a ward nurse in hospital. She wasn’t a trained nurse, she was an administrator.
I think it was her job to get people into beds and get them out of beds and look after
the social side of patients and things in general. But none of them left Bristol, they all
– they all ended up living – well they haven’t ended up, they’re still there. But they
were living within about three miles of my mother’s home. And they – well, the two
younger ones have always been very thick with each other. They’ve always been
going on holidays together and that sort of thing. And my sister and myself, I suppose
we were fairly close, but we never did anything together like the younger two did.
Because I left home when I left university, and that’s the – that’s the way we are. We
still – we still get together for, I don’t know, golden wedding anniversaries and
diamond wedding anniversaries and eightieth birthdays and all those sort of things.

Why did you stay in Bristol to go to university?

Well I don’t know whether the modern generation would agree with me, but it seemed
the obvious thing to do, to go to the local university. Apart from the fact that they
were – they were good at what I wanted to do, which was civil engineering, I don’t
think much of this idea of students wanting to get away from home to go to university,
provided someone else pays for their expenses and pays for their accommodation.
I’m afraid that’s the new generation, and I believe in everybody doing the best they
can for themselves and not depending on other people to help them. So really it was
the only practical thing for me to do because I’m sure my parents couldn’t have
afforded for me to live away from home. And I don’t know what the grants and
things were available in those days and quite honestly I wouldn’t have been interested
to try and find out.
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Did you have any career guidance or anything like that at school?

No. No, I didn’t have any career guidance at school and I don’t think I had any at
university. I just knew what I wanted to do and I went to the firm that could provide
it and got the job [coughs].

Did you have –

Of course, yeah, you must realise that after the war, when I left university in 1946,
there was a – a crying demand for anybody who had any expertise in anything. So it
wasn’t a question of could I get a job? It was a question of what job I got. So from
that respect my generation were very lucky. I don’t suppose I was lucky in as much
that the competition to get into university was much tougher for school boys because
so many ex-servicemen were coming out, but even so, if I’d had to go into the – if I
couldn’t get into university when I did and I had to go into the services, I think I could
have certainly got into university when I came out and there still would have been that
pool of jobs available for people who were qualified at any sort of profession or work
related degree.

[33:18]

Hmm. Can we talk a little bit more about university? What does a civil engineer
actually have to study?

Yes [coughs] well the first year you do the whole range of engineering, aeronautical,
mechanical, and civil. And in each of those mathematics would have been a subject
and the other thing to study would have been hydraulics and electricity and air flow,
fluid flows. Then after leaving the first year I concentrated on civil engineering, but
that was nearly all structural engineering, which was analysing structures and …
working out – you know, the classic thing was working out the collapse strength of a
– of a column in compression. It’s a – it’s a thing whereby if you’ve got a vertical
column and you subject it to compression there is a – a load at which it will collapse.
And that is – a bit complicated, but that is called the Euler collapse load, that’s a
theoretical collapse load for a given strut with given geometrical properties. And that
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is expressed in engineering as a collapsed stress, which is – the stress is the load
divided by the area dependent on the length divided by the radius of gyration of the
strut. The radius of gyration is a geometrical property of the cross section, and that
will give you the theoretical collapse stress of a strut. Well that’s not the stress at
which it will actually collapse because this theoretical stress presupposes that the
stress is perfectly straight. But of course no struts are perfectly straight, and if you –
if you allow for the fact that it’s not perfectly straight, the mathematics gets all very
complicated. But it was the convention that engineers would – would use tables,
which expressed the collapsed stress against the length over radius of gyration. You’d
have a theoretical curve, which was the purely elastic one. Well then based on
experiments they would have realistic failure stresses for various L over Rs. Sorry, I
forgot where we were.

Talking about compression of a column.

Yeah, but where do we go – where did we start into – [both laugh].

[36:55]

Let’s take this – this – this is an example of something you’re being taught at
university. I’m – I was wondering how are you actually taught this?

Well it is basically verbal lectures whereby the lecturer stood at the front in front of a
blackboard and talked about what he was trying to teach you. And most of it was
theoretical lectures and I got a feeling that because it was just after the war they were
a bit short of lecturers, and I know we had some who were pretty hopeless at
lecturing. You know, there’s one maths – mathematics one I remember he – he just
walked into the lecture theatre and he’d stand there and scribble away on the
blackboard and he wouldn’t tell us what he was doing and we couldn’t understand
what he was doing. And I know we used to take it in turns to ask questions to try and
slow him up so that we had time to take down what he was putting up on the board.
And some of them were very good, but I felt from my experience that the
schoolmasters were much better than the university lecturers. In mathematics for
example I don’t think I learnt anything, or virtually nothing from university
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mathematics that I hadn’t already learnt or knew about from school. But other ones,
like Pugsley for example, he was very good and I remember in particular him
explaining how you work out this Euler collapse load for a strut. And all of that
became very important for me later because I was involved in structures, which – with
steel suspension bridge towers and some of the biggest structures in the world – well
they are the biggest structures in the world. So that aspect of theoretical structural
engineering was very important to me. But apart – apart from the theoretical lectures
there were – there was also laboratory work where we actually tested things and
tension machines until they broke and in compression. And there were hydraulic labs
where you’d measure the flow of water through tubes and over weirs and – and those
sort of things. And there was also a mechanical engineering workshop where we used
to make things with steel and steel lathes and turn them to make threads on rods and
nuts and bolts. So – but the main thing from my course was structures, which was
analysing all various forms of structures; domes, arches. I don’t think suspension
bridges were included in the course ‘cause that was considered a bit too difficult.
Anyway, that’s – that’s what we did and …

Hmm. What was Pugsley like?

What was …?

What was – is it Alfred Pugsley?

Oh, Sir Alfred – yes. Oh he was a … he was a real – I think you would call him a real
gentleman. You know, he spoke very softly and respectfully and everybody would
listen intently to what he said, and he spoke – he spoke in sort of complete sentences
that really made sense. And he didn’t try and do too much, he would just cover the bit
that he intended to talk about and take it at a pace so he was fairly confident that you
understood what he was saying. He was a very nice chap. He – I think he worked on
one of the airships, what was it? The 101 or 301 or –

101 I think.
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One of the big airships. And his – obviously his experience of designing or working
on those was a very good fir to structural engineering. Yes, he was a good gentleman,
I – and I always felt it, that he was sympathetic or he could understand me. I went
back to university, to Bristol, after I’d done quite a bit of work on suspension bridges
and I gave a lecture to the Engineering Society there and as usual when you were
engineering students, they’re all very enthusiastic and I could feel they were
enthusiastic. And at the end I had a few kind words from Professor Pugsley. I
suppose that probably clouds my thinking a bit, or … and I always felt that he was in
good relationship with Freeman Fox, so I think if he had said anything to Freeman
Fox I think it would have been advantageous to me, rather than the opposite.

Are there any other lecturers who stick in your mind?

No, apart from him and the mathematics one that was useless, I don’t think there were
really. As I say, you know, with the passing of age, you must – must remember I –
we’re talking about things that happened over sixty years ago, so the memory is not
all that sharp.

[43:05]

I was wondering if you could give me an idea of what the – the workload was actually
like?

Oh it was pretty – it was pretty heavy. As I say, it was four lectures a day, one hour
each, so you had four hours of lectures to listen to and make notes of and retain –
‘cause [coughs] as far as I remember we were never sort of given texts of lectures.
We had – the only notes that we had, we had to make ourselves. And the laboratory
experiments, well I remember we had to write up in great detail what the experiment
was and what the conclusions were, so I spent a lot of time – well everybody had to
spend a lot of time at lectures and at the laboratory work. And I spent a lot of time in
the evenings at home refreshing my memory on these things and writing things up.
Especially the laboratory reports took quite a lot of work to make sense of. So by and
large it was quite hard work and when I hear some of the tales of how students live
nowadays I think things have changed. But I think maybe it’s the difference between
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arts and engineering. I think engineering’s always stood out as a bit of a grind
compared to most of the other courses.

Do you have to do much work outside of those specified classes, in the evenings for
instance?

No I didn’t – I didn’t do anything in the evenings but we did have – we did have … I
forget what they were called. It was work during the vocation. I remember for
example I spent a number of weeks, maybe six weeks at the Northern Aluminium – I
think it was Northern Aluminium Company in South Wales. I used to go there by
train and they would show me round their – their metallurgical laboratories, and I
remember I was allowed to operate one of their 2000 tonne presses, which was
pressing warm aluminium ingots into various shapes for making windows and things.
I suppose it was – well it was a form of work experience, to – to do that.

[45:50]

The other thing I remember when I was at university was the – the students had
organised a visit to Czechoslovakia. This must have been in 1947 I think, or ’48. I
don’t remember much of the details but it was the time when the so called President
of Czechoslovakia [coughs], was it a Czech? Anyway, somebody jumped out of a
window and committed suicide and it was – it was all a black mark for the
Communists of course. And I – a group of us students, we went to stay in student
accommodation in … in … oh, I don’t know, the capital of …

Prague?

In Prague, yeah sorry, in Prague. And the lift broke down, so we were stuck in this
lift and we wondered whether this was a Communist plot to try and kidnap us. But it
wasn’t, it was just a mechanical failure of the lift. But later in the summer we were –
we went out to a camp on the mountain somewhere and our job was to dig holes in the
mountain, sufficient so that next spring they could plant trees there, it would grow and
form a forest I suppose. So, you know, that was one small episode in the Student
Union activities in those days. I suppose they were all – dyed in the wool
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Communists that were organising it, but you know, we were just students going out
for a holiday.

What did life behind the iron curtain look like compared to life in Britain about 1950?

Well not all that dissimilar I suppose. I – we were – we were looked after, we were
living in student accommodation and we were fed and clothed and I remember buying
a few cut glass ornaments, which the Czechs were good at, and giving them to my
mother when I came back. And the actual journey to get there, there was no question
of jumping on an aeroplane to get there. We went by train and I remember lying
down on the floor of a carriage trying to get to sleep while we trundled across Europe
[coughs]. And there was – there was one dramatic moment when we were on the train
and we looked out and I could see Cologne Cathedral standing there. And for miles
around it was absolutely flattened. I’ve never seen, and I hope I’ll never see the sort
of desolation … [crying] it was the closest I’d got … sorry about that.

Would you like to pause for a moment?

[End of Track 2]
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I was just wondering if you’d mind – mind telling me why that memory has affected
you so much today?

Well it was just the – the memory of the sheer scale of the devastation, which I’d
never seen. I think if I’d – I think there were probably similar sort of views close to
St Paul’s at that time, or maybe a few years before. But even so I don’t think there
was anything that was so – a vision of complete obliteration. And you know, I think
if you’re not affected by that … I don’t know, I can’t make excuses for why I feel like
that. But I just – I think it’s affecting me now much more than it actually did at the
time.

Hmm.

But the memory of going back to how it was – I can now build on other things that
I’ve read about, that amplifies the effect of what it must have meant to the people.

Did you talk much about it at the time with the people you were going out there with?

No, I don’t think so. I think it was just a view out of the window. It was terrible, but
I don’t remember – of course there again I must – I must admit that I don’t think my
memory would have dragged it up anyway. But I don’t remember, even in the more
recent past of thinking of whether we discussed it. I think we just thought, well,
there’s a cathedral and there’s a few square miles of obliteration all around it. If
anything we just felt how remarkable it was that the cathedral had survived. Yeah.

[02:15]

What sort of welcome did you get in Czechoslovakia at the end of that trip?

Oh well it was all very – very friendly, but of course we were with people of our
similar age and I think – well I suspect a lot of them spoke English, ‘cause certainly
none of us could speak Czech, so there was no interaction with the natives as you may
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call them. And a similar thing, a few years later when I was stationed in Germany for
my national service, I could speak a bit of what we used to call NAAFI German, you
know, where you could talk a bit and you could buy things in shops and you could sell
coffee on the black market and that sort of thing. But never enough really to discuss
things with the local Germans. We didn’t see many of them really, except that we
were staying in SS Barracks in Hamlin, the town of the Pied Piper. A very nice little
town, and from memory I don’t think it suffered much war damage. And the Barracks
themselves were far superior to anything we’d had in this country, so we felt we were
reasonably well off.

What did you think of Communism, seeing it first hand in a period when it was on the
rise?

Well I don’t think – I don’t think I did see Communism at first hand really, because I,
you know, I didn’t speak the language and I didn’t live there. But I think being of the
age I was then, which I suppose when I went to university I was only seventeen, so if
I had to declare allegiance I suppose it would have been to Russia rather than
America. But over the years since I realise how terrible Communism was.

At that moment in about 1950, why Russia over America?

Well we saw them, as I think is still true, we saw them as the army that beat Hitler.
And we – to us the Americans came in quite late and I suppose we weren’t really
conscious of the fact that the Russians in Germany had signed the peace pact before
the war. I suppose that was a bit – a bit too soon for me to appreciate and by the time
I did appreciate what was going on it was the Russian army being the first army to
stand up to Hitler and turn him back at Stalingrad. So you know, we saw the Russians
as being the – the saviours of this country.

Hmm.

And I suppose in strict military terms they were. I don’t know what would have
happened if the Russians – of course the Russians were helped by supplies that the
Americans sent. And really, you know, from what we know now, the actual suffering
© The British Library Board

http://sounds.bl.uk

Michael Parsons Page 42
C1379/77 Track 3

and losses of the Russians is so much greater than the losses or sufferings of the
Americans or ourselves, that one can’t help but appreciate what they did even though
– I mean they weren’t responsible for Communism, that was the few elite politicians –
well they weren’t elite, but the activists and enthusiasts who tried to enforce the
communist regime on the population. They even managed to out – outdo Hitler in the
number of people they murdered.

[06:50]

Were you, I guess, politically interested while you were at university?

Was I politically interested? No, in as much as I didn’t join political societies or
political parties. I never – I never joined a political party until after I retired I think.
And then I – then I joined the Labour party. But when they got rid of Tony Blair I got
rid of the Labour party, so I’m not affiliated anymore.

Do you mind if I ask you why – why the Labour party?

[Coughs] Well I think I saw it as my – my background. I felt that – I felt that I was
working class and I sympathised with the … with the hardships of the working class.
And you know, I wouldn’t have considered the Tories then. But it’s a fairly common
cliché that if you’re not a Communist when you’re young there’s something wrong
with your heart, and if you’re still a Communist when you’re old there’s something
wrong with your head. And I think you know, that does fit with my experience.

[08:30]

Were there any social groups at university you were a member of?

No.

Well you know, what is social life like at university generally I suppose?
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No, there wasn’t any. I mean with the – for me, with the engineering faculty there’s
so much work to do and I just wasn’t into it. I, you know, read memoirs and things
and I read Peter Mandleson saying that he – he wished he hadn’t spent quite so much
time with political parties when he was at university and spent a bit more time doing
some proper study, on the view that there was plenty of time to do politics after he’d
left university. But the – this idea that Oxford and Cambridge and Oxford unions and
political parties and recruitment of spies and all the rest of it, that – I didn’t see any of
that.

[0:09:40]

If not that then what is social life like at Bristol as a student in the late forties and
early fifties?

Well it’s a – maybe it’s because – because the engineering was so intense on work
and the university building was separate from the main university – I don’t know
whether you know Bristol but the main university buildings and tower’s at the top of
– I think it’s Park Street, but the engineering faculty was right at the bottom opposite
College Green by the university. And that was in the building of the old merchant
ventures technical college. But it was the engineering department of Bristol
University. But that sort of separation and the fact that I was living at home rather
than living in hall or living in digs, or doing any other things that students do, most of
it washed off on me and all that it was, was – it was a time when I acquired expertise
and the ability to earn a living and have a successful career. It – social life just didn’t
exist for me. I recognised a lot of social life was going on, particularly amongst the
ex-servicemen and the ex-servicewomen that were in college at the time. But of
course they were much older and much more experienced than me. I was a – not only
was I a schoolboy, I was a young schoolboy with a sole objective of being able to earn
a living and securing my future.

[11:30]
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Were there any of the assorted subjects that we’ve discussed earlier on today, which –
academic subjects that is, that appealed to you – that you enjoyed more than others at
uni?

Well it was – it was a sort of a natural progression. I mean the things that I was
interested in and wanted to do I ended up doing, so I think you can say that my main
interest was structural engineering, which was refined – almost refined to limit itself
to suspension bridges. When you look back it seems a very narrow focus for a life but
it happens to – I happened to be doing it at a time when it came very significant in the
engineering life of the country. And during my time, when we – for example, when
we opened the Humber Bridge in 1981, my firm had four of the – four of the ten
longest bridges in the world. I mean that only happens – well I don’t suppose it’s ever
happened in any other country. The Americans might have had it at a time, but there
was never a time when I can remember, certainly no other European country, where
they’ve had such a – a short period of time when they’ve dominated a particular form
of structural engineering.

Hmm.

Or almost any form of human endeavour.

How did you actually do at university?

Oh I did – I did as well as I could. I got a First and I think there were only – I think
there were only two schoolboys and one ex-serviceman who got a First in that year.
So you know, I’m quite happy. And looking back, having had a First at Bristol
University, I really felt that I could do anything. You know, I was never intimidated
by a job or a task. I don’t remember anybody ever telling me what to do, I just sort of
went, and went on the next step and did what I felt was wanted. And by and large it
was a – a success.

How did you decide what to do next?

What, with what –
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After university.

How did I decide what to do?

Hmm.

Oh well I decided to do civil engineering as a way of earning a living. And you
know, having decided that that was what I was going to do I just followed the course
and worked hard and did my best at all of it. Ended up with a First and ended up
working for a firm that was engaged in doing the sort of work that I wanted to do.

How did you choose that firm?

Well, I’d heard from – I don’t know – I’d heard from fellow students or somewhere or
other that there was a firm in London called Freeman, Fox & Partners who were
engaged on the design of the – what was then going to be the new Severn Bridge.
And I thought, well that sounds a good prospect for me, I’d be interested in that. So I
wrote to them and said that I understood they were working on the proposed Severn
Bridge, could I have a job? And they invited me up to – for an interview just to make
sure that I would fit what they wanted. I forget what we discussed but I know they –
I’ve told you before, whether I understood Fourier series and I said I did. And they
said, well, it was Sir Gilbert Roberts, or who later became Sir Gilbert Roberts, and
Oleg Kerensky, one of them said to the other, ‘Oh yeah, how much did we pay the last
chap we took on?’ And the answer was £25 a month, so they said to me, ‘Is that all
right for you, £25 a month?’ I said, ‘Yeah, that’s all right.’ And that was it. And I
didn’t have any – all I knew was that at university some of the students there were – I
suppose they were on apprenticeships with Bristol Aircraft Company and I knew they
were getting about £6 a week when they left to come to do their course. So in that
sort of context £25 a month didn’t seem too bad. And you know, whatever they’d
said I’d have taken it. Later in – later on when I went down to the Severn Bridge to
work as deputy resident engineer, the resident engineer there at the time, Alan Hardy,
he said that when he started work with Mott, Hay and Anderson as a young engineer,
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he had to pay them to work. He had to pay for the privilege of working for them and
being trained to do the job.

[0:17:35]

Well I suppose obviously I couldn’t have accepted it if it wouldn’t have supported me,
but I must have assumed that they knew that I could live on that. And as it turned out
I found accommodation in a – a youth hostel, which was set up by the government
somehow or other for young civil servants who were coming to work in London for
the first time and needed somewhere to live. And this hostel, it was a – it was in
Kensington, a very, very salubrious area and that they’d – somehow or other they’d
acquired seven four storey terraced houses, which I think had been used for embassies
for various countries. And they’d acquired these and they’d knocked holes in the
dividing walls between the houses and they had the bottom three houses for girl
accommodation and the top four for boys. And I’d heard about this place from a
neighbour of mine. And I went there, and although I wasn’t a civil servant they
welcomed me in and I got – I was one of the privileged few, I had a single room for,
what was it? Thirty-seven and sixpence a week all found, you know, food and board.
And included with that I got my weekly ration of sugar and butter, which we collected
once a week, and there was a basement I could keep my bicycle in and I also did a bit
of film developing down there in the darkness. And it was a – it was a good
experience really. I mean it wasn’t living away from home as a student, I was living
away but earning my living. And it was situated about halfway between the Albert
Hall and Harrod’s, if you picture whereabouts that is, just off the Brompton Road. It
was a very nice area, we could – we could walk to Hyde Park and St James’s Park. I
could walk to the office on occasions. And it was in this hostel where I met Joan.
She’d come up from Exeter University. I think she was – I was – well, I suppose the
difference in our age was the same then as it is now. She was about twenty and I was
twenty-one, but she’d only taken her ordinary degree. I don’t know whether she
would like me telling you this but she – she – she didn’t stay on for an honours degree
basically because she wanted to get away from her mother because they – they were
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always fighting1. But she got into this hospital as a genuine civil servant working for
the Ministry of Supply. In the girls section they used to have an evening gathering
where they would serve drinks and coffee and things, and I’ve – they used to have a
dance, I think it was, on a Friday evening, and it was at this dance where … [pause]
and that was where I met Joan at the dance down in the girl’s section at the hostel.

Do you want to call it quits for the day?

[End of Track 3]

1

Interviewee note: It would have been better to have said simply that Joan wanted to get away from
home to start an independent life
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Track 4

When did you actually start at Freeman Fox?

It was nineteen – 1949. I think it was August something or other. I know I look back
and I realise it was only a fortnight after I’d – after I – or after I got the result of my
degree. So no such thing as a gap year for me [both laugh].

And what sort of company was it?

Well it was a – it was a comparatively small firm of – a private firm obviously,
consisting of a few partners. I don’t know how many at that time, it must have been
four or five maybe. And they employed – well I think at that time it couldn’t have
been much more than 150 engineers all the way round. And in the office they were –
they were exclusively, well almost exclusively, all engineers with university degrees
and qualifications. There were one or two draftsmen, but basically the engineers were
supposed to do their own drawings, and that was one of the things that I was never
very good at; the ability to – to put things on paper and to draw them. To draw what’s
in your mind rather than what you think ought to be there was a gift that I didn’t have.
I could – I could cope and produce drawings that were acceptable, but it was never a
strong point for me and I never felt very comfortable doing it. Compared to Bill
Brown, which we’ll hear about later. He was a – I’ve always felt that he was an artist
rather than the engineer that I thought I was, because he had a very good sense of how
things ought to look and how they fit together, whereas I preferred to do the
calculations and make sure that things that were drawn and built would be strong
enough and with an adequate margin.

[0:02:21]

Where – where were we?

I was just asking you about Freeman Fox.

Yeah.
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What sort of work did they do, in general terms?

Oh sorry, yeah, Freeman Fox. Well basically the – the role of consultants in those
days was to – well first of all they had to be appointed by a client and that would
usually in those days be a – a government department, Ministry of Transport,
basically in my field it’s Ministry of Transport. Although in the case of the Humber
Bridge it was the local authority, the Local Bridge Board who engaged the firm. And
they would engage the firm to draw up designs and tender documents and advise
which contractors would be invited to tender. And when the tenders came in it was
our job to assess the tenders, not just automatically pick the lowest price, but see what
they were proposing to do and how they intended to fabricate and build the structures.
And then we would recommend to the client which contractor should get the job.
And the – after that was done and the [coughs] contract was let we as consultants, in
this case Freeman, Fox & Partners, they would be named in the contract documents as
the engineer for the project, and the engineer has ultimate power to approve things or
disapprove things. And quite vitally from the contractor’s point of view they had the
power to sign the monthly certificates by which he got paid. And we – once the
construction had started our phase then was to – sorry, our job then was to employ site
staff, which traditionally always started with the resident engineer, who was an
employee of the consultants and had one or two deputies, and a number of section
engineers who would look after particular parts of the work. And their job basically
was to make sure that everything was built according to the designs, the drawing
designs and the specification. And you know, that just went through until – until
completion of the job and there were always arguments about claims for money and
arguments about extensions of time and rights and wrongs. And we had several cases
that went to law, arguing with the contractor’s about costs, and penalties that we
wanted to impose because they were late finishing. And then eventually [coughs] you
would get the final financial settlement, which – at which time the contractor had to
say that his – this was his – his claim in full and final settlement of the contract. And
that was the end of the job then, it was the structure then became the client’s and we
would only be needed then to be called in if there was any – anything went wrong or
they wanted any extensions or anything else done.
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Hmm.

[0:05:50]

So that was the way that consultants worked in those days, and Freeman Fox [coughs]
when I joined them just after the war, they – they were recruiting staff and they’d had
one year of recruitment before I came in because I – my entry was delayed while
these ex-servicemen came through. And I know it was their – well, Ralph Freeman,
Sir – the old Sir Ralph Freeman, he – I don’t know where he went to university but his
son went to Oxford or Cambridge, I’m not sure. But they always favoured Oxford
and Cambridge. But Gilbert Robert who was my boss, he’d been to Imperial College
and he used to favour Imperial College. And for – for many years they took the – the
top of the year from Imperial College and I was lucky because somehow or other I
think he must have struck up a friendship with Alfred Pugsley at Bristol. So I think I
was the first one that they took from Bristol. I’m glad to say that I wasn’t the last, so
they couldn’t be too [laughs] too disappointed! But that was the – you know, it was –
it was a talent sort of firm. I’ve been watching Mad Men on TV and I can see the –
the analogy between the advertising industry back in the sixties and the way engineers
worked. They way we had to get clients and give them proposals that was attractive
to them. We weren’t selling anything, we were building things but there seemed to be
a certain similarity in the motivation behind the staff. In Mad Men they have their
creatives and the admin. We didn’t actually call them creatives and admin, we called
them engineers and admin, but it’s a similar sort of motivation. But things have
changed now if you want to go forward. That – that form of set up fell into some dis
– disrepute in this country because the contractors were so clever at making claims on
extra money and they would spend – spend a lot of time looking for claims in the
contract, looking to see where they could put a wedge in to claim extra money. And
they were also good at making claims for extra time, so they weren’t terribly good at
finishing on time. And eventually, as it is now, the whole system was changed so that
instead of inviting consultants to do the design and supervise construction, they
thought it would be a better idea to invite contractors to take on whole jobs. They
would invite contractors – they would say, ‘We want a bridge across this river.’ Or,
‘We want a crossing across this river, give us your proposals. And we want you to
design it, build it, finance it, collect money from the tolls and then maintain it for 30
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years. You know, what’s – how much – how much do you want for that?’ So that
meant that consultants, instead of working for the main client [coughs] as were in
most of my time, they now find themselves working for contractors and there are
different pressures on them. They’ve got to – well, they’ve got to do more or less
what the contractor wanted. We design things, which we knew could be built, but we
left it to the contractor to work out how to build it. But now I suspect the contractor’s
start with something, which is easy to build, something which they’ve built before and
ask the consultant to – to design something along those lines. Well that’s just a brief
– a brief summary of the role of consultants in those days.

Thank you.

And now.

[10:30]

Hmm, do you remember what your first day was like?

Well not really. I remember the day when I went up there when I was given the job,
but the first day was – it was just turning up to the office and being shown a – being
shown a seat where I could sit with a drawing board and a desk. And I was
introduced to the personnel officer who took me round to the personnel department
and checked me in with the income tax people and national insurance and warned me
how much of my pay would disappear before I ever saw it. And I met some of the
staff there. The chap I shared a room with was a chap called Brian Smith who ended
up as – well I last worked with him when he was the resident engineer on the Severn
Bridge and I was his deputy. And he was quite an interesting chap in as much as he’d
been in the merchant navy before the war, and during the war, somehow or other – I
think his ship was sunk in the Mediterranean and he ended up in a prisoner of war
camp in Italy and he managed to organise himself so that he studied – because he
hadn’t had an education, although he was a very, very, very clever chap, and he
managed to get himself qualified by getting what was the entry level for university.
And when he came out he was given a scholarship at Imperial College to take his
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degree. He ended up with a First – with the top of his year, and he was a very – very
determined character.

What sort of – what sort of building was it to actually turn up and work in? Can you
describe it to me?

Yes, well it was in the – in the Victorian area close to – in a building close to St
James’s – St James’s Park station, underground station. And the actual building was a
three or four block of what used to be, I imagine, houses for very wealthy – very
wealthy people. And it had a few biggish rooms but you know, only sort of big, big
… sitting rooms, dining rooms, entertainment rooms I suppose. But basically it was
just a private – private dwelling for, as I say, very affluent people. It had a lift that –
one of these things with open gate doors, always a bit frightening to look down and
look into the pit of the thing. But we had – I think we only had one, maybe two floors
in the building. The rest of it was, oh I don’t know, I think the Lib Dem office was in
one of them and miscellaneous people had other flats in the building. But that was
just one part of Freeman Fox. In fact that building, it didn’t belong – it wasn’t
Freeman Fox. We were – Freeman Fox were working in association with another
firm called Mott, Hay and Anderson and we were described as the joint engineers for
the Severn Bridge. And this building was part of a Mott Hay building. So we – I
went there to join – well I realise now, although the letter appointing me was Freeman
Fox, officially I think I was taken on as the joint engineers. But I never heard
anything from Mott, Hay and Anderson. I was working for Freeman Fox as far as I
was concerned. So I was there for two years until I went into the army.

What was your office like?

[0:14:50]

Well as I say, it was just a converted private building and the actual office was a room
– I don’t know, about twelve by fifteen I suppose, and there were two of us in there,
each with their drawing boards and desk and – and didn’t have calculating machines
in those days, it was just slide rules. And that was it basically. There was no, you
know, no canteens or services like that, we just had to go out and buy a sandwich or
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something in lunchtime. The main advantage for me that it was in easy walking
distance … no, not easy walking – it was within walking distance of the hostel where
I was staying, or a quicker bus ride to Victoria station and then down from Victoria.

[15:49]

Could you give me an idea of what you were actually working on at first when you got
there?

Yes well [coughs] outline designs had been done for the – for the Severn Bridge,
which is what we were working on. Our commission was to work – work on the
design for the new Severn Bridge for the Ministry of Transport. And I – my job was
to analyse a – a structure, which had basically been outlined, to decide the size of all
the members in the deck trusses, and also to analyse the stresses in the towers. And to
do this I used a method, which had been evolved by one of the partners of Freeman
Fox, a man called CD Crossthwaite who worked in a – in another office, and I was
getting the paper that he presented to the civils explaining how all this should be done,
which I – which I understood and mastered and ended up doing these calculations.
But I had to work out the loads and stresses in the deck for multiple positions of live
load. You take a … I should explain that live load, that’s traffic loading, live load,
traffic loading. In the early days traffic loading would be so much per square foot
over the whole length, which is all right for short bridges because you can just
imagine a few lorries nose to tail and touching. But I think it was under Kerensky’s
advice, or promotion, he would decide that instead of having that high concentrated
load over the whole bridge, that he thought that was unreasonable and you had to take
a reasonable attitude as to what was a likely live load. So we had a curve, which
started with a very high intensity with a short loaded length, and the intensity of
loading decreased as the load got longer. So by the time the whole bridge was loaded,
mentally loaded with traffic, the – the intensity wasn’t much more than if you just
stuck traffic on a – on an ordinary highway and you got a reasonable mix of lorries
and cars and things. But the effect of this, having the – the variation in intensity
meant it wasn’t easy to decide where the live load had to be to give the worse stress,
because could either have a long length with a low intensity or a short length with a
high intensity. So that meant I had to try for each point on the bridge, say the middle
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of the span, I had to try various combinations of length and intensity to find which
gave the worst answer. And it used to take me about two hours to calculate the – the
stress for one position of load. So you know, it was a long job to do all the possible
combinations of load and to get the maximum in the – in the truss. So I ended up with
– with the sizes that all the members were needed in the bottom truss. And I think at
that stage … no, I think it was later that I got on to the design of the tower. Most of
the time was spent on that.

[19:50]

But the other thing that I did before I went in the army was that this was about the
time of the Festival of Britain, which was 1951 I think, or ’50. Maybe ’51.

I think ’51.

And we had – we had designed the Dome of Discovery that went on the South Bank.
And it had been built – I wasn’t in on the design, I think that must have been done
before I got there. But it had been built and Gilbert Roberts was going to write a
paper for the civils to describe how it was designed and how it was built and all the
rest of it. And you realised that he didn’t have any reliable or sophisticated
calculations to justify the sizes of the things [laughs]. So he – somehow or other he
got into contact with a – a Greek mathematician called Lazarides, who was a brilliant
mental mathematician; he could multiply two five figure numbers in his head and that
sort of – that sort of genius, well genius in that limited field. And he said he could
solve this – this dome, the stresses in it by a [telephone rings], oh.

[0:21:25]

Let me pop this on pause.

Oh I was talking about Lazarides wasn’t I?

Yeah.
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How do I know where to start up?

Why don’t you take it back to just your description of him, which was I guess that
brilliant mathematician able to multiply five numbers in his head, but …

[Laughs] Yeah, are you running now?

Yeah.

He had a method of solving this problem, which was a long process of relaxation,
which means it’s – it’s a successive approximation towards the answer. And I think
effectively it meant the equivalent of solving seventy or eighty simultaneous
equations, which is very, very difficult, or it was very difficult in those days. No
problem those days. I know for example I – in analysing the effect of a side wind on
a suspension bridge I had to solve five simultaneous equations and that used to take
me two hours, just solving five. So you can imagine how long it would take to solve
seventy-six or eighty or whatever it was. Anyway it was decided that we would try
and do this relaxation, and because you successively go forward till you get an
answer, which is the one you started with so that makes you assume it’s the right one.
Every stage along the line, if you make a mistake, everything you do after that is a
waste of time because it’s gone. So we set up three teams of two people. I worked
with Lazarides and then there were two others checking what we were doing, and then
there were two others checking what they were doing. And if – we used to work – I
think we used to work weekends and maybe – maybe evenings. But we went for
weeks and weeks cracking this mathematical problem. An in the end we – we got
something, which was acceptable. And then [coughs] that gave reasonable answers,
which fortunately weren’t too far off from what they’d assumed in the simple design
method. But then Gilbert decided that this wasn’t quite enough, he still wanted to test
the structure as built. And with a dome it’s quite easy to know what the stresses are if
you get uniform load all over. It’s when you’ve got half of it loaded where it gets
much more complicated. So he organised a – a test. In fact he gave Brian Smith a job
of organising a test whereby they hung weights on nodes of this dome at the required
positions and they had strain gauges fixed in the main ribs and I and a few other had
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the job of climbing up inside these – these ribs, which were hollow triangular
structures about three feet high and two and a half feet wide I suppose. We had to
climb up to these to measure the extensions on the extensometer. Anyway in the end,
you know, the results were reasonable satisfying, but you could see that the results
fitted a – a fairly simple analogy whereby the dome itself was an intersection of three
types of ribs sort of crossing at different angles. And you could take just one of those
and take the load as more or less uniform, and instead of getting any bending in the
dome you could assume it was all just axial loads in each of the – each of the
members. So, you know, that was something a bit different but it was – it was
practical and it showed a lot of hard work had to be done on the theoretical analysis.
And it did show Roberts in his – in his mode of wanting to test things and make sure
they worked.

[25:55]

Is it possible to go on further? Because there’s a similar example, which came up
later when we were designing the Forth Road Bridge and in that case there were a few
radical changes from previous bridges. The first was that the trusses were all welded
structures, whereas in the past they would be made up of boxes comprising corner
angles and plates, riveted all together. But these were welded structures with just a
weld down each corner, with no stiffeners in them. That was for the main members
for the trusses. And we didn’t have any really reliable information on the – on the
buckling of these, not the – not the whole strut with the buckling of the plates between
the corners. And the towers were radically changed from the American type of tower.
In the American tower they would have up to seventy small cells to make up each leg,
each cell would only be about two foot square. And once again they’d be corner – big
corner angles and the plates joining the corners would be riveted [ph], with no
intermediate stiffeners. But on the Forth towers we reduced the number of cells from,
I don’t know, seventy, eighty, down to five. And this meant – and the corners weren’t
– weren’t stiffened with angles, they were just welded together and it meant we had
long plates between corners and we had to put intermediate stiffeners to stop the
whole plate buckling. Well I’d used some theoretical work, which although she
claims to forget, Joan managed to get from Imperial College, where they were doing –
they were doing research on ship construction. Well of course that’s all stiffened
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plates but it was – it wasn’t in the sort of structural engineering field. So I had a
theoretical concept of what was going on and I designed the – the towers on this basis.
But before we – before they were fabricated, Roberts arranged – well we arranged
beforehand really, because in the contract documents we’d put in a provisional sum.
Maybe you don’t know what provisional sums are but in – in a typical contract
document you design everything and it’s the contractor – and you detail each thing
that makes up the structure, and the contractor has to put a price against each thing.
But some things you – he can’t be expected to put a price to because you haven’t
really told him exactly what you want. So with those items you put in an item – in
this case it would be to test model members, and we would put in a provisional sum
of, I don’t know, £100,000 or something, so that we had money, which the clients had
agreed to spend on doing these tests. So he asked me to design model members of the
towers, a third scale, and full sized members of the truss section. And we would get
them tested at Dorman Long, which is a big steel fabricating company who had 1000
tonne test machine in their works, which had been built to test components of the
Sydney Harbour Bridge, which was the origins of Freeman Fox, the building of that
bridge. And these were all fabricated and tested, and I drew up a report of the results
of this test and in the result I decided, well Roberts agreed, but you know, he took my
word for most things, that the design of the tower boxes were satisfactory, which was
quite a relief really because it was a complete departure from other forms of structure
that had been built in this country or anywhere else as far as I knew. But the – some
of the members of the trusses, the – the plates were a bit – the ratio of the width of the
plates to the thickness was a bit too much and they buckled before they would carry
the design load. So I saw him about this and I said, ‘I think we ought to bring it up to
make it consistent so that the test results bear some relation to the predicted load
under – in real life. And Bill Brown was there at the same time, it’s about the only
time I’ve had a discussion with Gilbert and Bill Brown. And Bill Brown said, ‘Oh no,
no, we don’t want to do that. The contractor’s already ordered this plate.’ And I said,
‘It’s up to you, as far – you know, if you want it to be – if you want it to be consistent
so that I can defend this design I want them changed.’ And Gilbert did decide – did
agree with me, he changed them. But [coughs] that was an example of Gilbert
holding the – holding the ring between myself and Bill. And although Bill was very
brilliant in lots of things he didn’t have the cautious streak that I had, or I think
underneath Gilbert had a cautious streak as well. So you know, that – those were the
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two … yes, I went on didn’t I from the example of Gilbert testing the dome to testing
components of the Forth Bridge, which came quite a few years later.

[32:30]

While – while we’ve gone on to the subject of the Forth Bridge, I was just wondering,
how do you actually test the members in that 1000 tonne machine?

Oh well, it’s an enormous machine and these members – I forget how – they must
have been about thirty feet long. And I think the tower members must have been …
yeah, I wouldn’t like [laughs] in the transcripts I can’t be sure but the tower members
would have been about three feet by two feet and the machine is basically a hydraulic
ram at one end and a fixed base at the other end. And in order to try and make sure
that the load was centralised at both ends, so that when you compress it you’re putting
it as near as possible and an axial load on the thing, we had a – what were called
flapjacks at either end, which is a – it’s like an envelope, a steel envelope, which you
can pump oil into under pressure. And we had a thick slab either side of that flapjack
at each end, so that the pressure, when it came on from the hydraulic ram of the
machine would press these solid blocks and they would pass the load through this
envelope of – of oil under pressure. And they would pass the load on down through
the model, which was in between the two. And the uniformity of the pressure in the
oil would make sure that you had more or less an axial load so that you weren’t
applying any bending moment at either end, it was a pure axial load. So you put the
axial load and gradually increase it and gradually increase it and measure what the
load was until there would be a bang and something would have gone. Usually in the
stiffened plates for example, the plate would have buckled between the stiffeners, and
welds would have broken and the thing would have basically collapsed. In fact I
think they all – they all collapsed by the plate. Some were collapsing either in the
unstiffened ones, just by buckling between the corners, and in the stiffened tower
sections it would be small bits of plate between one part of the stiffener and another
part of the stiffener. So it was a genuine collapse load and I could compare that with
the design load, which we’d – which I’d already calculated.

[35:35]
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Hmm. In the case of the Forth Bridge what would have happened if you’d gone ahead
with the original thickness members?

Well that’s the point, the odds are that nothing would have happened because the way
that we design these bridges or – we design it under what we think is a possible
loading situation. And those truss members for example, the design load, which
would have caused the maximum stress, would be a combination of vertical traffic
loading plus horizontal wind loading plus possible temperature stresses. And I think –
I think we had about five different combinations of loads to check against. The first
would be maximum live load plus something like a seventy-five mile an hour wind,
plus maximum temperature change. And then there’d be another combination, which
would be the extraordinary heavy vehicle, which is a 180 tonne vehicle, plus 100 mile
an hour wind. That’s – the theory then was that anything lighter than this heavy load
would be blown off the bridge anyway, so you didn’t have to worry about the load –
the bridge absolutely loaded with traffic, plus 100 mile an hour wind. And when you
take into account the fact that a seventy-five mile an hour wind is only going to
happen once every sixty, seventy years, 100 mile an hour wind maybe once every 200
years, and the various combinations of loading with it are pretty unlikely, it’s quite
likely that it would never get the calculated stress.

[0:37:42]
That in a way is the way that Bill Brown and his sort of attitude would get away with
things, because they never got the load. But if I can go on to describe where that
came unstuck, was that in – in 1970 two bridges, which I had nothing to do with the
design of – I wasn’t in – in the office. I think I was at the Severn Bridge site acting as
deputy resident engineer at the time. But two bridges in 1970, there was Milford
Haven Bridge in South Wales and the Lower Yarra Bridge in Australia, and they
collapsed within a few months of each other. But both of the collapses occurred
during erection, and during this – the erection of both of them2, part of the bridge was
cantilevered a long way out from the last support. And the only – the only load that
2

Interviewee note: This is so for the Milford Haven Bridge. For the Yarra Bridge however, the span
which collapsed had been erected by lifting it at each end as a simple span and putting it on the pier
tops.
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mattered was the dead load of the – of the bridge plus any cranes that the contractor
had on or at any plant. So that was a load which was going to happen. It wasn’t an
imaginary load. And to take – to take risks in that situation is much more dangerous
because you know the load is going to happen, and in both those cases the load did
happen and the bridge or the structure just wasn’t strong enough. In the first case,
Milford Haven, it was the collapse of the diaphragm over the last pier, and by the time
this happened I’d come back from Severn Bridge and I was asked to – to look at it to
see what I thought was wrong. And I realised it was a difficult thing to analyse. I
wouldn’t – I would have taken a long time to analyse it. And I went down to Bristol
Aircraft Company to talk to the designers down there to see how they would cope
with that sort of structure, because this plated, stiffened plated work was analogous to
an aircraft fuselage. And when I told them that – how we- how this would have been
designed – in fact I have my doubts as to how it was designed, but when I told them
how we would normally have designed it, with a load factor of 1.7 against collapse,
they were amazed that we would use such a low load factor and the calculations that
we would have done were nothing like as sophisticated as they would use for aircraft.
There was method called finite element analysis, which came along later in structural
engineering, but they were used to get in aircraft. And of course with them they
would have tested full size elements of the fuselage. In fact they tested fuselages.
But it brought home to me talking to them the difference between manufacturing
industry and civil work. Whereas if you’re designing an aircraft or a new car you
spend many, many times the cost of the final product on the research and development
into that design. And even if you’re designing a new car, which is almost identical to
the one before, they still spend millions and millions of pounds to get the first one off
the assembly line. But we don’t get that chance. We did do a bit of testing on the
Forth Bridge and I’ve described the testing we did on the Dome of Discovery. But by
and large most of it is done on straight calculation.

[0:42:25]

So these two, the other failure, the failure in – in Australia was a bit more complicated
and it was very involved because the basic failure over there was the failure of a deck
plate. And the reason that failed, well one of the reasons, was that the client had
insisted that he wouldn’t accept our original design, which was a – a battle deck,
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similar to the decks we had on Severn and Forth because they’d had trouble in
Australia with welded steel decks so they wanted a concrete deck. So we changed
this to a – a lightweight steel platform with a very thin – I think it was something like
three inches of concrete on the top of it. But during erection of course the concrete
wasn’t there, so the very lightly stiffened deck plate was subject to buckling, and for
some reason or another, a buckle had occurred, but in order to try and remove the
buckle the site staff had undone some bolts. And I could see when this was reported
to me, not that it was my responsibility, but when – when the news first came in I
went into Bill Brown’s office and explained how I thought the failure had occurred.
But anyway it did occur [coughs] and thirty-five people were killed, partly due to an
oversight by the site management because they’d – as luck would have it they had the
workers canteen situated underneath this span that they were cantilevering overhead.
I don’t think anybody would ever do that again [sighs]. Anyway they were both –
they were both caused by collapse of plates in compression, of plate [box] girder type
bridges, and this set up the whole – the whole revolution if you like in the way bridges
were designed. Certainly box girder bridges were designed in – in the UK, well and
round the world really because it was all – obviously it was all world news that we’d
had these two collapses. So I don’t know whether – does that finish off anything?
[laughs]

Yeah I think it traces the importance of a particular technique through a period of
time very well.

Yeah.

[45:30]

Do you feel much, I guess, sense of responsibility in having to make those sorts of
calculations on those sorts of structures when they have to be right first time?

Well it does – it does add to the – to the weight of it. Of course most of the time one
is following accepted fabrication and construction and types of structures. It’s only
really – because before this time all structures were virtually made up of … smallish
components. You understand the difference between a – a plated structure and a
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lattice structure? A plated structure is sort of continual plates, which are stiffened,
and a lattice structure is made up of individual bars, if you like, some in compression,
some in tension. I can’t think of a typical example that people would understand.
You don’t need – to me, I know what a truss is [laughs]. I don’t know whether –
whether the general public know what a truss is.

I think defining …

But basically – basically it’s a – it’s two chord members, a top member and a bottom
member and they’re joined by diagonal struts between the two chords [interviewer
drawing diagram]. That’s right, and a [inaud] goes on to form a lattice.

So sort of a cross structure?

It’s – it’s cross brace with chords, and it’s quite easy to analyse when you – there are
two basic things in engineering. If you put a load on a beam, for example, the two
basic things are it causes bending moments, which as the word implies it’s – it’s a
thing that causes the beam to bend. And there are also sheer stresses, which causes it
to split, to sheer. I think that word is generally understood. And in the past with –
with the deck structures, the Americans and everybody else, they would have a truss
structure supporting the deck. And it was only when we – well the Germans were
experimenting with box structures. I don’t know the details but I imagine, being
Germans, they’d have been much more thorough and calculating as to how they did it.
But that didn’t mean they didn’t have their collapses, they did have one or two
collapses of box structures. But I think it was the fact that we’d used it on the Severn
Bridge, and because the – because I’d chosen the depth of that box to be very shallow
it meant that the actual stresses of the box under live load were very low. And
because there was an aerodynamic shape the wind stresses were very low. So apart
from the deck itself, which was a steel plate with very heavy stiffening underneath,
covered by about an inch and a half of asphalt, apart from that deck plate, the other
plates, the side webs and the bottom plate were all very low stress and could be very
lightly stiffened. And I think it was the fact that that worked as I would have
expected it to work because the stresses were so low, it encouraged certain individuals
to be too – too adventurous in the stiffening of other box girders where the stresses
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were high. And in particular under construction when the stresses weren’t – only
high, they were certain to occur. Does that explain something?

Hmm. A note for later when we actually come to the Severn Bridge in more detail,
but …

Yeah.

Shall we go back to 1950-ish for – for a little while?

1950, yeah.

[50:00]

I was wondering if you could talk me through – you sort of talked about how each of
these calculations that would last two hours at a time.

Yeah, yeah.

What are you actually doing for those two hours, and how are you doing the
calculation? And is it sort of lots of little calculations or one big calculation or …

Well it varied. The calculation of the bending moment in the – in the – in the deck
truss – well first of all you had to decide where the load was and the intensity. And
then you had to make an – a guess as to what the increase in tension in the main cable
was, and once you’d made a guess at what it was you could then calculate, using
Fourier series, you could then calculate the deflections of the structure. And you had
– I did this for about thirteen separate terms, with the first – the first item was the
single wave deflection. And you go through a calculation for the single wave
deflection and calculate how much that increased the cable tension. Then you’d go to
the next one, which was a two half wave sine curve, and then the three half sine curve.
So you had to do this, I think it was thirteen or fifteen times, and each deflection
would gradually decrease as you went up the scale. And you would end up with a
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calculated increase in cable tension, which you then had to compare with the one
you’d assumed in the first place. And knowing what you’d assumed and what you
ended up with, you could make a prediction as to what you should assume to end up
with the same thing [laughs]. So that was the sort of procedure. And the individual
calculations took – for each of those fifteen, they were all done in tabular form, they
were all done with a slide rule working to three significant figures, which was enough.
It was the beauty of this method of doing it. I could explain that this was a – quite a
new way of analysing suspension bridges. But because Kerensky, who was Roberts’
senior assistant … incidentally I don’t know whether you wanted me to divert to it,
but Kerensky, this Kerensky was the son of the first Russian Prime Minister, you
probably knew that. Anyway, because he wasn’t too sure of this Fourier series
method he asked me to check it against a well established theoretical formula for
calculating this. And I think it was a device – a method devised by a Russian called
Moiseyev who was an America – well obviously he was Russian origin, but he had
been working in America on suspension bridges. And this formula was really
daunting. It was a long expression of exponentials and trig functions, and I think it
even sent shivers down my back to know what the chances were of getting it all
correct. Anyway I did – it took me a few hours to work out one example, and luckily
it did – it did confirm the results that I was guessing using the Fourier series. The
other big calculation for suspension bridges was to calculate the effect of lateral wind
on them. For example, when you have a full lateral wind, 100 mile an hour sideways
wind on the Forth Bridge it would deflect about – over twenty feet sideways, and it
was a question of calculating how much of that wind force was being resisted by the
deck, and how much was being resisted by the cable, if the two things are connected
together. And this is where it ended up with five simultaneous equations to be solved.
And to solve – I’ve almost forgotten how to solve – solve five simultaneous
equations. You must remember it’s twenty-four years since I retired, many more
years since I solved [laughs] five simultaneous equations. But it all had to be done
very carefully and we ended up with the answer. But I used to be – I used to cross
check all these calculations. For example, if I was looking for the maximum stress in
a part of the deck truss with different positions of load and got the answers for
different positions of load, I would then plot the answers for each position of load on a
– on a graph, and if it made a reasonable smooth curve it would be confirmation that I
could probably rely on them. If they weren’t on a curve I would immediately suspect
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that something was wrong. So that was one of the techniques that I had for checking
the answers were – were right or, you know, as near right as they needed to be.

Did anybody else check your results?

No, no one ever checked my – my results. I don’t think anybody else knew how to do
it quite honestly, at that time. Things have changed of course. And … and they
trusted me and I had to trust my own checking skills, and luck I suppose to some
extent. Quite honestly I don’t think there was much luck attached to it. I could work
out how things were supposed to work by changing one component at a time. And if
the results seemed to be logical I felt I was on the – on the right track. ‘Cause my
strength really was – at school it was – it was in applied mathematics rather than pure
mathematics ‘cause I like to be able to relate what I was doing to what I could feel the
– the structure was doing. I didn’t like to – but I wasn’t really good enough to rely on
pure, unconnected mathematics.

It seems an awful lot of responsibility to be putting on a twenty something engineer
fresh out of university.

Yes it was. I remember on the Severn Bridge when I – I was showing some people
around the bridge. I think I was – I was just over thirty at that time. I remember one
of the women saying, ‘Well it’s an awful lot of responsibility for a young chap like
you isn’t it?’ I couldn’t explain to her that the real responsibility was in the design
work that had gone in front. But you know, looking back I … I’m amazed really.
Still, confidence of youth I suppose.

[57:45]

Do you have any calculating tools to help you with this?

No, I had – I had nothing except the calculating – the slide, which I can show you if
you like [laughs]. I know you can’t see this on tape but … that’s – that was a – it
wasn’t the one that I actually used. This one is more sophisticated and expensive, but
it’s a … it’s a typical slide rule. And I don’t know whether you know anything about
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slide rules but the basic – the basic idea of it, it goes back to the use of logarithms.
And logarithms are a way whereby for any number you can look up the equivalent
logarithm. And if you want to multiply two numbers together, instead of multiplying
them together you can look up the logarithm of each of the two numbers that you
want to multiply together and you simply add the logarithms together and then look
back to see what the anti-logarithm of that is, and that is the multiplication of the two
figures. And in the slide rule it uses – it uses that principle whereby the length of the
scale is equivalent to the logarithm – to the logarithm of the number. So that two for
example, the length of that is equivalent to the logarithm of two, and you go up to
three and that would be the logarithm of three. And so if you want to multiply two by
three you move the beginning of that scale against two on that scale, and you go to
three on the other scale, so – and you look at the answer on the one below. So what
you’re doing really is adding that length to that length, which is the equivalent to
logarithm of the two numbers. And you end up with that length from there to the end,
which is the sum of the two lengths, which is the product of the two numbers.

And doing, sort of – how … I’m just trying to get an idea of what it must have been
like using a slide ruler like that to do all these – loads of calculations you had to do.
How long would it take to do a typical – simultaneous equation for instance on a slide
rule?

Well to – to do five simultaneous equations it used to take me about two hours. Of
course now we do it in milliseconds. But I think the position now is that when I was
doing this it took me two hours to get an answer and I jolly well had a feel for what
the structure was doing. I understood it and I felt the structure was almost a part of
me. Whereas later on people would use a computer programme for analysing
suspension bridges and they’d put all these loads on and they’d press the – press the
button and they’d get all the answers out, pages and pages of answers. But I always
had the feeling that they didn’t really know what they were looking at. Whereas I
knew that – if I changed something I knew what sort of effect it would have. I think,
you know, unless they were very dedicated, I think the people that – well the people
that are around now, I suppose there are some of them that really understand what’s
going on, but there’s – there’s a feeling that they don’t really need to because it’s all –
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it’s all there. But I sometimes feel that they could be a factor of ten out without really
knowing it, ‘cause …

Hmm. Shall we take a short break?

Yeah.
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Track 5

Who did you actually work most closely with at the start of your time at Freeman
Fox?

Well Oleg Kerensky, who was the son of the first Russian Prime Minister, and was
senior assistant to Gilbert Roberts was my immediate senior at Freeman Fox, because
we didn’t have much of a hierarchical system at all really. There was just the partners
and their sort of acknowledged senior assistants. And apart from that we were all
called assistant engineers. Later on in my career they – they did change the
nomenclature a bit. The assistant engineer was the initial rank and then you became a
senior engineer, and then you could become a project engineer, which was the next
step down to the partner in charge of a job. So Kerensky was my immediate superior.
But his boss was Gilbert Roberts, later Sir Gilbert Roberts, who was – he was born in
the very end of the 19th century, so he was – he was about fifty when I joined the
firm. And he was a rather austere looking character, but of all the people I worked
with he was the one who gave me the most valuable guidance. And I suppose who I
modelled myself on as far as I could. I didn’t have his – his ability in certain fields,
well most fields really. And he’d had a lot of experience in fabrication of steelwork.
He’d worked for Sir William Arrol, who was a steel fabricating company, and during
the war he’d worked on things like tank land – landing craft, where he could use plate
– stiffened plate structures as the deck of these tank landing – landing crafts. I
sometimes felt it encouraged him to go a bit far because in wartime if a tank makes a
bit of a dent in a plate nobody worries. But in peacetime you’ve got to be a bit more
careful. But he was the guiding light of the – at the beginning of my career.
Unfortunately, well he retired before I retired, quite appropriately considering he was
about thirty years older.

[02:54]

But then the other character who had a big influence on me, not directly, but
indirectly, was Bill Brown, WC brown. And his – he was the same age as me within a
month or so, but whereas I joined the – joined the firm in 1949 he wasn’t there at that
time. But when I went into the army, ’51, when I came back in ’53, Brown was there.
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And I think he must have joined around the time that I went into the army. His
background I’m not sure, I know he went to Southampton, at least I think I’m sure he
went to Southampton University, and he’d taken a PhD at Imperial College. And he
was always known as Dr Brown. Now this is a bit of gossip, which I’m not sure if it’s
true or not but towards the end of my career, Cleveland Bridge who were the main
structural contractors that built the Severn and the Forth Bridge, their chief engineer
told me [coughs] that Dr Brown’s doctorship was never officially approved by
Imperial College. They were very upset with Bill Brown because he used to push
them into doing things, which they weren’t happy with. So – but nevertheless they –
he confirmed to me that the story was that Dr Brown had submitted his PhD to
Imperial College and they’d returned it for further work. And according to Cleveland
Bridge he never returned it. I tried to check with Imperial College but I think either
they couldn’t find the records or they didn’t have records, but I never got confirmation
that they had given him a PhD. And of course this colours the whole time that I was
with Freeman Fox because although he come to the firm after me he was Dr Brown, I
was – I was Mike Parsons with a first class from Bristol, but not a doctorate, and there
always that slight edge that if it came to a choice they’d go with the doctor rather than
with the civilian if you like. I never got to the bottom of this, but knowing how he
worked I can well imagine that he wouldn’t have gone back to them with a corrected
PhD. I don’t think he – he didn’t seem to have that meticulous mentality to deal with
the sorts of things that would be required in a – in a PhD from Imperial College. So
you know, that might just be a bit of – it’s not vindictive because I never felt
vindictive about him, because I recognised the real talents that he did have as a – as a
designer. I always thought he would make a better architect or contractor, rather than
a consultant. He was the sort of chap who could make the most of what he was given,
and when I gave him things that were safe and reliable he made a good job of it. But
when he was left free to do it on his own I think it led to – it led to catastrophes
because we – there was no system of checking or second guessing anything in those
days. It depended on the ability and inclination, almost integrity of the partner that
was in charge. So you know [coughs] I’ve always felt I’ve suffered not – not from
lack of promotion but from the risk to the firm. Well, he was doing this and towards
the end, I don’t know whether you want to deal with this now, but towards the end,
just before I retired – well a few years before I retired we were working on the Second
Bosporus Bridge, a contract which Bill Brown had – had achieved from the Turkish
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Ministry of Transport, Director of the Highways they were called over there. And he
was – he was very secretive about the proposals that he was putting forward to the
Turkish Authorities for this new second bridge. And I’d heard from some – I was
never shown anything by him, certainly, but I’d heard that he was proposing to do
away with a truss or a box and just have a plate with gaps in it, which he’d organised
tests at … at the NPL to prove or to try and prove that it was aerodynamically stable.
But I was dead against this because first of all we’d had these two collapses so I didn’t
think we could take any more risks. And I knew that suspension bridges in general,
they had a stiffening truss, not because it was – it looked pretty or anything else, it
was there to stiffen the – the deck structure so that the load from the traffic to the
cables would be spread out along the stiffening truss. In simple terms it was to stop
kinking in the main cable under highly concentrated loads. So first of all I wasn’t –
and I wasn’t sure that this would be safe against flutter, and I was equally sure that –
that Bill Brown wouldn’t have gone to enough trouble to make sure it would be safe
against kinking of the main cables. ‘Cause nobody knew really how to make it safe,
except by putting a stiffening truss. Anyway, I persuaded the other partners we
shouldn’t go along this line, but they said, ‘Well what can we do? We don’t know
what he’s proposing.’ So in the end they compromised with me and they said, ‘Well,
we’ll get …’ rather confusing but there was another chap called Brown … it’s stupid,
I’ve forgotten his name. CW Brown … anyway, another – a senior engineer, I don’t
think he was a partner at that time but he was a senior engineer, he was given the job
to try and find out from Brown what he was up to, what he was proposing to the
client. And I knew he went out there once to try and get information and he came
back and said, ‘Well sorry I can’t – I can’t get any cooperation, I don’t know what
he’s doing.’ So I [coughs] I told the partners, ‘Well you’ve got to do something.’
[Sighs] Can you stop it? [Pause in recording]

[11:39]

In the partnership the only sanction we had as partners was that if all the other
partners agreed they could dismiss a partner … so as that was the only way – the only
sanction that we had, the remaining partners did agree to draw up a letter informing
Dr Brown that we were dissatisfied with his conduct and he would have to leave. I
was never sure whether this letter was prepared – I don’t – I’ve got no memory of
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actually seeing such a letter and I certainly don’t know whether it was actually
delivered to Dr Brown. But the next thing I heard was that he had resigned from the
partnership and subsequent to that he had been appointed by the Turkish General
Directorate of Highways to act as the engineer for the contract of the Bosporus
[laughs] – of the Second Bosporus Bridge. Do you want me to go on from there to the
arguments with – with the Directorate or Senior Director?

Would you like to talk about this now or shall we perhaps deal with at that sort of
later point in a later interview?

Yeah, okay, let’s deal with it later, yeah.

Okay, okay.

[13:25]

I guess to return to – well here to the office in about 1950, you mentioned Oleg
Kerensky as well. What sort of character was he?

Well he was rather rotund and he looked very strong, dark haired, quite pronounced
features on his face. But he – he was very friendly, he was always very friendly to
me. But he – he was a very enthusiastic bridge player I believe and he used to spend a
lot of his spare time playing bridge. But he also spent a lot of his time on British
Standards Committees helping to draw up new codes of practice, and he would often
ask me to look at various new paragraphs that they were drafting to do the relevant
calculations to see whether it – what they were proposing looked all right. He also
had an annoying habit of coming back to the office at about quarter past five after
he’d been most of the day sitting on the committee, and starting to discuss with me
exactly where we would put the rivets in [bolts in] the joints of the Forth Bridge. But
later on, when Bill Brown and myself became a bit more senior I think Gilbert
Roberts felt that he no longer needed a senior assistant like Kerensky who was, I don’t
know, twenty or thirty years older than Bill Brown and myself. So Kerensky then
became the partner in charge of the highway design for Freeman Fox, and I feel he
always rather regretted being moved sideways from bridges, but he bought it all with
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good grace and threw himself into his new work, and we were quite successful in road
building. He didn’t have any of the collapses we had in the bridge section.

Did he ever talk about Russia or his memories of it?

No I don’t think so. I – we got the impression that he was a very strong antiCommunist and so was his brother, but we never really talked about what had
happened in those days. One slight thing is that we had two Polish – I don’t know
what you would call them – escapees, immigrants, they’d both been in Poland during
the war but I think somehow or other they must have avoided concentration camps
and that sort of thing. And I think Kerensky was probably instrumental in bringing
them in to the firm. One of them was a – one of the few draughtsmen that we
employed, that was Jack Kaluza. But his brother – his older brother was an engineer,
and that was the sort of influence that Kerensky had I think with his sympathies with
the anti-Communist, anti-Nazis and immigrants into this country. He was a good
chap to know.

[17:05]

Were there many support staff around the office?

Support in what way?

That’s what I’m wondering.

Oh well, yes well we – we weren’t hierarchical at all apart from the partner and
maybe his senior assistant, who would just be assumed or nominated rather than titled.
Everybody else was assistant engineers, so that … I did have – I did have other
engineers working with me, but it was never very clear who was in charge and who
was taking orders, but it just seemed to work. But I think they assumed I was – well
not to be too boastful about it, I knew what I was doing and usually they accepted
what I suggested they should do in their designs. It’s a bit more hierarchical – no
sorry, we’re back in the office aren’t we? I was going to go back onto site where the
structure is different, but …
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You mentioned that there were some – some draftsmen but not that many. What are
the draftsmen doing in relation to people like you?

Well … it seems a bit trivial to say so but one of the main jobs that I had for Jack
Kaluza was drawing – making drawings from which I could produce slides, which I
would use for lectures. Because directly these big bridges started being built, we used
to get requests to give lectures to all sorts of local societies, either engineering
societies or – or other sorts of societies and university students. And he used to
produce these drawings, which I would get turned into slides. But it was always –
compared to the ease with which people can produce slides nowadays it was a very
arduous process. We never seemed to be able to get the relative size of the printing
right, relative to the size of the slide so that people could read what they were
supposed to read and ignore what they were supposed to ignore. But he – he would
do that and there was another draftsmen who was a really experienced draftsmen, this
was Mackintosh, Don Mackintosh and he had come from Sir William Arrol with
Gilbert Roberts, Sir William Arrol were a steel fabricator. And he was – he was a real
steel draftsmen. He was used to drawing drawings from which things could be made,
the sort of things that you would see on the shop floor. And he was a very good
draftsman. And I think Bill Brown picked up a lot of his technique of drawing and
drafting things from Donald Mackintosh. But he was completely unqualified, I
suspect that he left school when people did leave school in those days, and just got a
job as a draftsman in Sir William Arrol’s. And obviously he must have known
Gilbert Roberts, and Gilbert must have known it wouldn’t be a bad idea to have
someone who could really draw to tell contractors what it was we wanted them to do.
So he – he was the only genuine structural steel draftsmen that we had. The others
were engineers doing their best, except for Bill Brown who seemed to have a flair for
doing that sort of thing and did it very well.

[21:25]

I guess we’ve talked a little bit about doing – well some of the activities you were
involve in at the start. But you mentioned you originally joined ‘cause you mentioned
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you heard they were working on the Severn Bridge. Was that something you became
involved with back in 1949?

Oh yes, yes. My first – my first two years were spent on mainly analysing what was
then called the Severn Bridge. But after I’d spent two years doing that and I went into
the army for my national service, when I came back from the army the government
had decided that they wouldn’t pursue the Severn Bridge, but they would pursue the
Forth – Firth of Forth Bridge. I imagine it was some political thing where they
wanted votes from Scottish people more strongly than they wanted them from South
Wales of the south west of England. So concentration then was to develop a design
for the Forth Bridge. Now it just so happened that the span requirements in the two
places were virtually the same. I think they were maybe ten, fifteen metres difference
between the two spans, so virtually all the work that I’d done on the Severn Bridge
then became the Forth Bridge, and it wasn’t till after the Forth Bridge had been – had
been completely designed and the construction started that the Ministry in her wisdom
decided to resurrect the Severn Bridge, and I went back on to the Severn Bridge. Do
you want me to go into the bit about the beginning of the Severn Bridge? So when I –
at this stage when I’d finished the design of the Forth Bridge and construction had
started I was working in the joint office with Mott, Hay and Anderson at that time and
Gilbert Roberts was over the road in a separate office for Freeman Fox, he was over
there with Bill Brown. He wanted me to develop a design for what was now the
Severn Bridge that was going to be along the line of the Forth Bridge with a truss
deck structure. But instead of being twenty-seven feet, six deep, this truss, he wanted
it to be made shallower with the deck – instead of the deck being plonked on top of
the other truss as it was in the Forth Bridge, the deck plating was to be integral with
the truss, if you like, as an extension of the top chord of the truss. And I decided that
to make this the same sort of stiffness as the Forth Bridge, which I knew was about
right for aerodynamic reason, and about right for traffic, I could reduce the depth from
twenty-seven foot, six, down to about fifteen feet. So this made it less resistant to
wind and a bit simpler and a bit cheaper we hoped. So I fully developed the design of
that structure so that we knew what the size of all the members were, we knew how
much steel was in it and we could – we could get it in sufficient detail for the
contractors to estimate the cost. And that design was being tested at the NPL in their
wind tunnels to verify that it was all right for aerodynamic stability. But somehow or
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other they managed to let the model in the wind tunnel get away from it’s moorings
and it must have clattered into the side of the wind tunnel and completely wrecked the
model. And Gilbert Roberts suggested, or said that he was – he didn’t suggest, he just
did things, he said he was going down to the NPL to decide what they should do about
the testing. And I said, ‘Well I’ve developed a possible design for a box deck. It’ll
only be three metres deep and it – as far as I can tell from theoretical calculations it
will be stable for sufficiently high flutter wind speeds. If you want to do a box or if
there’s any chance of us using a box on Severn, I think we’d have to get it tested now
because it’s – we’re getting close to contract time.’ So he said, ‘All right, come on
down with me.’ So I went down with him to the NPL with this drawing and we
showed it to the men in charge of the testing down there, which was Scruton and
Walsh, I don’t – I’m not sure whether they were both there but certainly one or both
were there. And they looked at it and thought that there was a good chance that it
could be made stable. They thought they might have to trim the shape a bit to reduce
any eddy currents, but they couldn’t second guess me on the flutter really because I
think the calculations were fairly reliable on the flutter. Anyway, that [coughs] that
gave Gilbert the feeling that the box was the likely winner between the two designs,
the box or the shallow truss. And when we went back to London, I’d gone back to my
office and he’d gone back to his separate office, I thought that he was definitely going
to develop the box and the truss was virtually dead.

[0:27:50]

So I’m not sure whether I did it at that stage but I think we agreed that we would
develop the box to a certain extent, and when it had got to a – when it had got to the
sort of detail that I’d got the shallow truss to, we would submit both designs to the
potential contractors who were the ones who’d built the Severn Bridge [the Forth
Bridge]3, and we would ask them to estimate the cost of the two alternatives. And
when they came back saying that they thought the box would be about half a million
pounds cheaper, I think that’s half a million in about eight million, they thought the
box – well Gilbert decided and one couldn’t disagree, that the box – I mean one
couldn’t because it wouldn’t have been right to disagree, not that I would have been

3

Interviewee’s note: This should be Forth and not Severn.
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afraid to disagree, that the box was the best solution. ‘Cause not only was it – as far
as our evidence showed it was going to be cheaper to build and construct, it also
reduced the wind forces on the deck. And I think I’d already taken this into account,
that that would have reduced the wind forces at the top of the towers under lateral
wind, which is a significant design feature of the towers. And of course, well, I don’t
know whether of course but the box was easier to maintain, it was easier to paint and
– and it looked – it looked better. So from that time it was decided that we’d drop the
truss as a design. I think at that time also Gilbert was quite – well he had to see the
chief engineer at the Ministry of Transport to tell him what we were thinking, and I
know in one of the papers that he wrote, Gilbert thanked the chief – I’ve forgotten his
name, but the chief engineer of the Highways Department at that time, he thanked him
for his cooperation and agreement that we should use the – the box. I think there were
people who thought, you know, they should have checked the box for structural
strength and all the rest of it. But you know, I think Gilbert had confidence. I had
confidence in the strength of the box because of the way it was designed, the stresses
were all very low and there was no reason why the box shouldn’t be satisfactory.
Anyway, having decided it would be the box, I was stuck over in the joint office with
Mott, Hay and Anderson, and Gilbert had decided to take the work out of that office
into his own office, which was just across the street. So I thought, well where does
this leave me? I won’t have anything to do. So I went over to see Sir Gilbert with my
usual navy blue suit and umbrella, and I said to Sir Gilbert – I don’t think – was he
Sir? What are we talking about? Yes, he was Sir by then because he was knighted –
or if he wasn’t Sir it as – it was very close to when he was going to be knighted ‘cause
he was knighted at the end of the Forth Bridge construction. I said, ‘Well what –
there’s only two alternatives I can see. Either I come over and help Bill Brown with
the design,’ I didn’t say what form the help would take but in my mind it was just
checking that things were structurally safe and no corners had been cut. ‘Or I can go
to Severn Bridge on the site staff because construction of the Severn Bridge was just
about starting, I had a young family and the thought of spending time in the
countryside around Severn was quite attractive. And also my parents were still living
in Bristol, so it was a chance to let them see their grandchildren. And I heard a few
days later that I was going to go down there as deputy resident engineer for the
foundation phase on the Aust side of the river, and I’d be working under Alan Hardy
who was the resident engineer from Mott, Hay and Anderson because they were
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principally concerned with the foundation side of the things. And Robin Bell was
going to be the deputy resident engineer on the other side of the river. I was on the
English side and they were on the Welsh side. And it just so happened that Robin
Bell was the only other schoolboy at Bristol at the time when I was there and he was
the only other one who got a first class honours. So it was reuniting some of the socalled stars of Bristol University.

I guess that’s a – a whole chapter on the Severn Bridge we should move on to
possibly after lunch, but I had I guess a few clarification questions I’d like to ask first.

[0:33:50]

Yeah, yeah.

Just the first was, so was the box girder your idea then?

… It was – I don’t know, I never discussed anything closely with Bill Brown or
Gilbert Roberts but I knew that the idea of a box girder bridges was attractive to them.
I also knew that I thought I could design a box, which would be suitable for a long
span suspension bridge and it would be stable in wind. And I – the slightly, sort of –
how do we sort of – we call it? The side issue here, I had one engineer working for
me in the joint office, called Peter Crossley and I got him to – to draw my concept of
a box for the deck of the Severn Bridge. It was to be three metres deep, which I
decided was necessary for flutter stability and I knew with that depth the stresses
would be comparatively low. So that was the first drawing that was prepared in
Freeman Fox for a box girder for Severn Bridge, and I was the one who was in charge
of that. Peter Crossley drew it for me, I took it to the National Physical Laboratory
with Sir Gilbert and that was where we got confirmation. I didn’t really need much
confirmation ‘cause I knew the flutter was – was all right and I didn’t see any reason
why you couldn’t stop the – the small – the small, I don’t know, whirlpools of air that
come off.

Is it eddy currents you mentioned?
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Eddy currents. I knew there was no reason why they couldn’t control the eddy
currents, so they weren’t sufficiently strong to stimulate the start of any flutter,
although I thought it would be safe even if it did start, it was obviously a good idea to
try and stop it – stop it starting. So in that respect I’m not the father of box girder
bridges because they were being designed and built in Germany but I was the – I was
the one who decided that that’s what was best for Severn and that was what was built.

Hmm.

But of course, you know, it couldn’t have been done if Gilbert hadn’t agreed to do it,
but I knew that he wanted to do it and I knew he would trust my recommendation. So
that’s how it was.

[37:10]

Hmm. Interested in the way you sort of talked about this concept that’s almost sort of
fully formed now, and we’ve talked about how it works yesterday, but I was just
wondering what sort of – what sort of analysis things do you have to do to actually
test that before taking it along to the NPL and showing it to Gilbert Roberts and …

[Coughs] Well I suppose it goes back to the – to the theoretical work, which the
aeronautics professor at Bristol, Professor Morrison, gave me when I went down there
to ask about flutter. And this work had been done for the aircraft industry who had
had cases of aircraft wings suffering from flutter collapse. So that was – that was the
mathematical side of it. I didn’t really understand the mathematics, it was – it was
pure mathematics and it was very difficult. Well I understood enough about it to
understand – and I could use it – I could use it as a calculating tool and I could tell by
changing the various parameters in the calculation what the relative effects were of
bending frequency and torsion frequency and the mass – the mass of the bridge, what
effect all these things had on the final flutter speed. It was quite a difficult calculation
but very soon at that stage people were using computers and we had a clever chap – I
forgot – I’d forgotten his name when I mentioned it before, Walter Brown is the other
Brown. And he was into computers and programming computers, and he’d put this
method of calculation that I’d got from Bristol and I knew how to use manually, he’d
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put it on to a computer programme, so from that day all our bridges, it was checked
from a – from the computer programme. But I had to do other things to feed into this
programme. I had to – I had to be able to calculate the – for example the natural
frequencies in torsion, in bending as we’ve discussed before, I had to calculate that for
– for them to put into the calculation for the flutter speed. And incidentally I also had
to provide those frequencies to the NPL for them to check the model because those
frequencies determined the spring loading that they put on the model in the tunnel.
Does that explain?

Hmm. When does the computer actually come into this exactly?

Well I think it was a gradual process. I know to begin with there was no question of
using computers, I mean you hadn’t heard of them. And at some stage we were
approached by a research worker called Brotton from Manchester University who was
working on computers at Manchester and was working on a programme for the
analysis of suspension bridges. But I personally didn’t know enough about it and
quite honestly I was quite content with the method I was using. I could understand
what it all meant in physical terms and what it meant seemed to correspond with the
answers in the calculations, so I wasn’t willing really to throw all that lot away and go
to a new fangled way of doing it. I think the first time I remember the computers
being used in the suspension bridge field, I think the contractors used it for – for doing
their erection calculations. For example, when they – when they spin the cables they
have to deflect the towers to allow for the expansion of the cables under stress. So
they – they were the first ones that actually used computers to go into the geometry of
the deflected form of the cable and all the rest of it. I could do it all by manual means,
but they could do it much quicker and easier and I’ve no doubt they thought more
reliably [laughs] by using computer programmes. So it came in gradually and I’m not
sure how we ended up – I was never involved in actually using the computers. I know
we spent a lot of time and money as a firm writing our own programmes for the
analysis of structures, but I suspect that towards the end we were using commercial
programmes, which would analyse anything. You know, all you had to do was, I
don’t know, put in the geometric parameters of all the – the finished components
where you want it to end up and you could add weights and take weights off it and –
and you know, towards the end that’s how it was all done. But I never lost the
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physical feeling of what was happening in the bridges, so I could do a rough check on
what the computer boys told me at later stages. What’s the time?

It’s about twenty-five past twelve, so shall we pause for a …

Oh, if you’re willing to stop, yes.

[End of Track 5]
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Track 6

You mentioned that you had to go and do National Service as well.

Hmm.

When were you called up and how?

Well at that time the conditions were that when I left university I had the choice. I
could either go straight into the army or the forces, or I could do two years work
experience, which would help to consolidate whatever you’d learnt at university and
then go into the forces. Well I chose the latter course ‘cause I didn’t want to go into
the army and forget everything I’d learnt before I started a job. So I got the – after the
two years I got the usual confirmation from, I don’t know, the war department or
someone to say that I’d been called up. I don’t know whether I had a choice of which
service, I think it was automatic that they chose. I went into the army and I was
allocated to the Royal Engineers, not inappropriately I suppose, and told to report to
Aldershot barracks at a certain time on a certain date. I suppose they told you the
minimum you had to take with you, what you stood up in basically I think. And I
reported there, [coughs] went through the basic training, which was lots of square
bashing and assault course and – and rifle training, a bit of Bren gun training. And I
think that was about six weeks of being shouted at by regular soldiers, corporals and
sergeants, drill sergeants. And then at the end of – at the end of basic training, I think
we must have been getting close to Christmas then or – we were all given
embarkation information of where we were going to serve our time, and I was
allocated to go to Germany to join the Eleventh Armour Division, stationed in
Germany. And they were stationed at Hamelin, the German Pied Piper town, which
was quite a good posting really because I think other people at that time – I’m never
quite sure of my historical content but there was either Korea or – I think Vietnam
came much later, it must have been Korea I think, that was an alternative. So
obviously I struck lucky by being allocated to Germany. I think other people who’d
left university at the same time as me went straight into the forces, they went to
Palestine, which wasn’t a very good number. Anyway, before I went to Germany
[coughs] I was given embarkation leave, and it was at this time that Joan and I got
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married. I had, I don’t know, seven days leave, I don’t know where I left my uniform
but I managed to get into civvies to get married, and we went to Falmouth by train. I
think the train was crowded and we were sitting in the corridor on our cases to go to
this fairly small hotel in Falmouth and at the time there were violent storms in the
Atlantic, and a tanker – I’m not sure whether it was a Torrey Canyon or whether that
was much later, anyway it was a similar sort of event. A tanker broke up into two
pieces in the storm and one half of it was the surviving half I think, I think the other
half must have sunk – was towed into Falmouth harbour, so that was the sort of
weather that we had [laughs]. This was December, December 22nd we got married, so
we must have been there over Christmas 1951. And then I was – we went to
Germany. I’m not sure whether it was this time, but most times we were sent over by
ferry from Harwich to the Hook of Holland and then by train to – to our destination in
Germany. And we were quite lucky because we were barracked in a – a very
substantial modern SS barracks. It was a two-storey building, all brick built and I
think it was double glazed with very good wash rooms and sleeping accommodation,
a very good NAAFI and a – a good drill square where we used to play hockey on
occasions. And it was at that time that I was playing hockey and someone turned their
back to me and I went straight into his back and broke my nose. And I was taken to
an RAF hospital and they straightened my nose with a rubber hammer and that’s how
you see it now, it is more or less straight. I don’t think you realise it was almost
flattened to my face [laughs] playing hockey and – on the drill square in Hamelin.

How did they actually straighten it with a rubber hammer?

Well they just hit it on the side that had been pushed over until it was straight
[laughs]. I don’t know whether the – the army hospital would have been much better
but I don’t know why I was sent to the RAF, I suppose it was the closest one to hand.

[06:05]

I guess square bashing is one of those terms which you use quite a lot, but what does
it actually mean for someone who’s – who’s doing it?
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Well basically it’s a – the sort of drill we did was called the Guards Procedures, and
for example their strict ways of turning. ‘Cause when you form up you all form up
facing one way in a row, marker on the left, size-up to the right, usually in three lines,
and you had to check that you were the right distance away from the line in front, and
you were the right distance away from the person on your left. The one on your right,
that was his responsibility to make sure he was the right distance from you. And you
would be – you could be standing to attention and you’d have to learn how to stand at
ease, lifting your foot up and smacking it down so that you all made the same noise at
the same time. And when you set off you have to know how to turn, left turn, forward
march, left, right, left, right, and off you go. And to wheel round corners, you had to
know how to position yourself going round a corner. And then of course there was
the arms drill where you had to know how to hold a rifle when you were on parade.
You’d have it at your side to start with and then you’d have to know – and then you’d
have to know how to shoulder arms, where you threw it up with your right hand on to
your left shoulder and held the butt of the rifle in your left shoulder, and that was the
usual marching position. But you’d also have to know how to present arms in the
case of inspection from a General or the Queen or something. And you’d have to be
able to throw the rifle up to your front and hold it perfectly still. And the other bit of
drill consisted of knowing how to let them inspect your rifle, where you’d have to
hold it out to front, open the bolt so that they could inspect – look down the barrel to
make sure you’d got it properly cleaned. And woe betide if there was any carbon or
explosive deposit left in the barrel. I don’t suppose there was much else really, except
– oh, saluting, you had to be able to salute properly and know who to salute and when
to salute. And I suppose it went on to route marching where you had to march for
considerable distances. But basically the square bashing is the – is the drill on the –
on the square.

How long do you have to do it for?

I don’t really remember, but I imagine it was an hour, an hour and a half at a time.

[09:25]
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And … the other side of that sort of thing was having to – having to look after your
equipment. It all had to be – brass buttons had to be highly polished and the boots
that you wore on parade had to be highly polished. And this consisted of putting a bit
of blacking on a piece of cloth and spitting on it and rolling it round in little circles
until they looked like glass, or at least the toe cap looked like glass, the rest of it you
couldn’t get to that sort of level. And there was the equipment that you had to know
how to carry, the pack on your back and the – the pouches for cartridges, water
bottles. Then there were silly little things like morning inspection, your bed had to be
made with blankets all folded absolutely precisely and your spare equipment or spare
underwear all displayed on the bed; everything had to be in exactly the right position.
So it’s a – you know, it’s a form of discipline, which – well, I won’t say kids don’t
know about nowadays but I was in the army for two years, and the first six months or
so when all this training was going on, and it included physical exercise, assault
course and – and I broke my ribs at least – at least once on an assault course, jumping
off somewhere across a ditch and landing a bit short and catching my chest on the side
of the ditch. I broke my ribs and they bandaged it up tightly so that I could hardly
breathe, but I still had to go on the assault course, I found it very difficult breathing,
‘cause you had to deflate your chest while they tied it up tightly with sticky plaster.
So I went to the MO and said, ‘Look, I’m having great difficulty keeping up.’ ‘Oh
that’s all right,’ he said. So he took a pair of scissors and he slit the back of all this
binding that was round my tape – round my chest, and this of course allowed the – the
bandage to slip sideways. And I think it must have taken the skin off with it. So it
wasn’t pleasant and those were the sort of things that went on. Anyway, the first six
months, which was training, physical and rifle and all the rest of it, I don’t regard that
as a waste of time at all, I think that was a good thing. And – but after that where we
were stationed in Germany where we did the occasional field exercise, but most of the
time we were just sitting around waiting to see if the Russians moved, and if they did
we were supposed to be able to do something to stop them. I always felt that was a –
well, a waste of time for me, but obviously what the country wanted was some
deterrent there to – in case the Russians had any thought to move across the border,
that they would have second thoughts. I don’t think they would have if they’d known
the state of our motor transport because it was never very reliable.

How did you take to army life?
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Oh, not too bad. I think it was the way they operated that people with degrees
automatically got one stripe, so we were – we were one layer away from the ultimate,
where the slightest offence and it was jankers. If you had one stripe it was a – that
much safer. So apart from the ever present threat of doing something wrong or sort of
things like losing your hat or something, you know, it was a major crime to lose a
piece of equipment, especially the rifle. You know, if you lost your rife that was
curtains almost. There was a constant threat of doing something wrong because that
would mean severe sort of discipline and running around the square with full kit on
and all the rest of it. That – that was always in the back of your mind, so you never
really felt comfortable. I had one unfortunate experience, – a lot of time was spent
ironing trousers to keep the creases good and crisp, and I was in the barrack room
ironing a pair of trousers, and one of the regular soldiers – you must realise, some of
the people with us were regular soldiers who’d signed on for, I don’t know, ten years
or something, one of those came back from the NAAFI and he was a bit drunk and I
suppose they resented the fact that we novices came in and we were given one stripe
because we had educations, and these regulars didn’t like it very much. And this chap
was in a bit of a drunken fury and he started trying to pick a fight with me and I had a
red hot iron in my hand, so I just had to put the red hot iron down. And I don’t know
if you’ve ever experienced it, but someone who’s drunk and he’s fighting drunk takes
an awful lot of holding, but fortunately two or three other soldiers came in and they
managed to calm this chap down, take him away. But he was charged and so I had to
go to this court martial and give evidence, and it was all a bit – a bit traumatic. But I
didn’t have any choice about whether he was charged or not, you know, it was – those
things happened and those things got punished. And luckily I suppose they realised
that I didn’t cause it.

[15:45]

I was allocated as the squadron wireless, or as one of the squadron wireless operators.
I was also in an office, which they used as a sort of design office, and one of the jobs I
was given was to design a stand for public to observe a horse riding display that was
going to be given by the army somewhere or other, and this was designed as a Bailey
Bridge equipment. And that was part of the thing we had to do, was to build Bailey
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Bridges and – I don’t think I’ve ever explained how – we were attached to the
Eleventh Armour Division, but we in fact were a field part squadron, which meant
that we held the supplies of bridging equipment and pontoons and that sort of thing.
And it was our job to deliver these to the front if they were needed, and to put them
into – into action. And as the wireless operator I did my best to maintain contact with
other people.

Do you think you got anything out of the experience?

Well as I say I did – I did the initial training, I think that sort of toughened me up and
made me physically stronger and resilient. And the rest of it, I suppose, you know, I
could see that it was necessary in the context of the time. And I don’t really regret it.
I suppose I was fortunate ‘cause the conditions were such in those days that when you
were released from a job to go into national service, the firm that released you was
obliged to take you back. I don’t think there would have been any problem anyway
but it was always comforting to know that you had the right to go back to the job you
left. So I don’t think – well apart from the Bill Brown factor, I don’t think I really lost
anything by the two years in there, in the army.

[18:03]

Did you seriously consider the prospect of the Russians coming over the border or
was it not …

Well it was – it was always in the background, I mean that’s what we were there for.
That’s why we were stationed in Germany, comparatively close to the – it was the
border then of course between west and east Germany, and I don’t – I think this was
all before the wall was built. Yeah, it was before the wall was built. But it was – it
was close to the border between British occupation forces and the Russian occupation
forces. I don’t think there were any obvious threats made by the Russians, I think the
– the Brits and the Americans and the French were doing their best to get along with
the Russians in those days. Where I think Churchill always regarded them as a
potential threat to take over the rest of Europe. But as far as I remember there was
never any – any alarms or any reports that they’d started moving or – we certainly
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didn’t have any defensive positions to go to, any trenches dug or places to hide if they
did move. The impression that I got, our only recourse if they did move was to get
the hell out of there as quickly as possible, and that was our – had a plan to get them
back [laughs].

Shall we stop for lunch?

Yeah.

[End of Track 6]
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Track 7

Whenever you are.

Well the Forth Bridge, which was the first bridge that was built, which we designed, it
was basically based on the American technology. It had steel towers, a steel truss
suspended structure and spun cables, all of which were taken direct from American
technology. ‘Cause at that time they had the longest in the world, the VerrazanoNarrows Bridge, and they had a number of long span bridges, so they were the
world’s most experienced suspension bridge designers and builders. But we did – we
did refine the American technique in at least three aspects. The first one – our
overriding principle was that we had to try and simplify the fabrication and
construction and we had to reduce the weight of the bridge to save the cost of the
steel. ‘Cause apart from the virtue of saving the cost of steel, at this time steel was
quite short in this country because we were re-developing after the war. And the first
step to try and save weight was to re-design the conventional roadway deck, which in
America and in most bridges consisted of a concrete slab, I don’t know, seven, eight
inches thick. And this was replaced by a steel deck, which consisted of a steel plate
about half an inch thick and under that we had a whole series of stiffeners in the shape
of troughs so it was about a – something like twelve inches between the webs of the
trough and the beginning of the next trough. So no bit of the deck span had to span –
the plate had to span more than twelve inches, and this was covered by an inch and a
half of mastic asphalt to make the running surface and to distribute the wheels a bit on
to the steel plate. So this made significant savings in the weight of the whole
suspended structure. The other thing that we did in the suspended structure was to
change from a riveted truss construction, whereby the members themselves were
made up of riveted angles and plates, and the joints all consisted of riveted joints.
And in a riveted joint you have to cover the plates that are being joined with another
plate to transfer the load from the plates which are stopping to the next ones which are
starting. And this all adds to the weight of the thing compared to a – a welded steel
box, and doing that we saved quite a bit of weight on the suspended truss structure.
And the third big change we made was in the construction of the towers. They were
steel, the same as the Americans, and they were steel legs, each leg consisting of a
number of individual cells. In the American case, the biggest I remember had over
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seventy individual cells in this leg structure, which was, I don’t know, about two feet
square, consisting of angles in the middle and welded plates on the four sides4. But
this seventy or eighty cells we reduced to five in the case of Forth, and these had to be
stiffened using stiffeners, which hadn’t been used in structural engineering as far as I
know. And I think – I think I’ve covered the testing.

Hmm.

We made models of these and I’ve covered the testing of these to deal with
construction to make sure we had it right.

I was wondering though, what was the advantage of using a much smaller number of
cells?

Well the main advantage is that the actual amount of the fabrication was much less.
You can imagine if you’ve only got to join four corners compare to forty corners, and
instead of whole rows of rivets holding it all together, most of it was continuous plate.
And the actual construction, the men had to go up and get inside these cells while they
were being riveted together from the outside, which wasn’t a pleasant experience. It
was quite expensive.

[0:05:00]

But I think the – the major way that we saved weight on the towers – ‘cause as you
say, just having few cells rather than multiple cells doesn’t necessarily mean you’ve
got less steel in it, it means you’ve got more fabrication but not necessarily less steel.
But I think we made a radical change in the – I say I think because I know what we
did but I can’t be sure what the Americans did. But I think I know what they did. If
they were designing a steel tower they – they designed it as they would any other
strut, i.e. a steel member under compression. And the traditional standard way of
designing a strut was to calculate the length, well, you knew the length, and you’d
calculate the radius of gyration, which is the geometrical property of the cross section.
4

Interviewee note: what I should have said was ‘angles at the corners and plates riveted on to form the
four sides’
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And knowing the L over R, that’s the length divided by the radius of gyration ratio,
there were tables telling you what the allowable stress, which means the allowable
end load divided by the area, what the allowable stress was to work to. And this
would have – this would have a safety factor on the actual collapse stress, and this
was based on – on experimental testing of struts, which automatically allowed for the
elastic instability of a strut. But it also allowed for imperfections in the straightness of
the strut. But this would mean that the Americans started off using the L over R
tables and working out from that, that the allowable stress in the tower leg was about
seven tons the square inch. But we departed from that and we said, well look, this
isn’t just a conventional strut, this is an enormous building structure and we can spend
a bit more time and effort analysing what’s really happening. So the criteria that we
took was that the tower won’t collapse until the stress on the outer fibres was near to
the collapse stress of the plate in the outer fibre. So that involved knowing the load
on the top of the tower, knowing the deflection at the top, which was controlled by the
cables, and the load that was on the bridge that would cause it to deflect. Knowing
the deflection and the stiffness of the tower, and I also assumed an inaccuracy, I think
of about six inches in the – in the calculated position in the tower top, to give an extra
bit of margin in case the tower wasn’t quite straight or the contractor hadn’t set the –
the saddle in the right place. And using that criteria we could calculate what the
theoretical stress was in the fibre – outer fibre of the tower. And we could allow that
to go up instead of like, you know, seven tons the square inch, it would be allowed to
go up to about eleven or twelve tons the square inch. And I think that was the basis
on which most of the savings occurred in our tower [coughs]. And this is
dramatically illustrated – it’s not a – it’s not a strict comparison, but if you take the – I
think it was the Mackinac Bridge, or one of the big American bridges, we discovered
that the whole of the steel in the Severn Bridge, I think it was, was only about three
quarters of the weight of steel in one of the American towers. This was a combination
of a fact that we’d saved money on the way we analysed the towers, also the fact that
we’d used the steel deck instead of the concrete deck, and the fact that we’d saved
weight on the truss themselves. And there was a lot of dispute because the Americans
were obviously a bit concerned when they heard from across the pond that the Brits
were designing suspension bridges of a fraction of the weight of the equivalent
American bridges. And they came up with all sorts of arguments of why this wasn’t a
fair comparison and this, that and the other. But in the end I think the things that I’ve
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described are logical reasons why our bridges, long span suspension bridges, were a
lot lighter than the American bridges. And I think we’ve probably been proved right
by the future because a lot of the future very long bridges have followed our
principles, and I’m sure the weights of steel are more comparable. One of the
arguments the Americans used was, ‘Oh yeah, but the Brits are short of steel.’ We’ve
got plenty of steel and we’ve got lots of steelworks, which aren’t being fully occupied
and it was in our interest to use more steel. But you know, to engineers like Gilbert
Roberts and myself and Bill Brown, it was never our philosophy to use steel because
it was available.

[10:35]

Did you actually get to see the Forth Bridge as it was being built?

No I don’t think I did because they didn’t actually start the Forth Bridge … yeah, I
think they had started it. But I was too busy finalising the design, and before the
Forth Bridge got too far into it’s construction I’d moved down to work on the site of
the Severn Bridge. So I was never really involved in the construction of the Forth
Bridge, as I said, it was virtually all standard stuff as the Americans would think of it.
And I do regret that at the time that the Forth Bridge was opened, I was on site at the
Severn Bridge working as deputy resident engineer, and although as I would have
expected, I was invited to the opening, I don’t remember details but for some reason I
didn’t go and I think it was ‘cause I didn’t want to leave Joan behind with the three
children, including I think a – a comparatively young baby [at the time of the opening
of the Forth Bridge, 4 September 1964, Paul would have been six years old, Richard
four, and Philip three months]. And I certainly didn’t face – like facing the journey
up there for the sake of the opening. So I didn’t have much to do with the actual – it’s
rather a contradiction really, the one that I’d done the most for the detail design, I
didn’t have much to do with the construction. But the one that – although I originated
the box girder, and I’ll stick to that whoever argues with me, I didn’t have much to do
with the detailed design of the Severn Bridge. But I was the first – one of the – I was
the first consultant engineer representative on site and I was the last one to leave, so I
had a pretty good experience of design and building, but they were different bridges
[laughs].
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I’ve got one final question about the Forth Bridge, and you made the point of
finalising the designs.

Hmm.

And I guess I’ve got two questions really.

What does the final design for a bridge actually look like, if I were to see it? What
sort of form is it in?

Erm … well for example, on the truss that made up the deck, the contractors drawings
for that truss would have been – each individual member would be drawn on a
drawing, or drawn to scale, and every detail will be shown. And because the Forth
Bridge was joined by bolts at the ends, all the – the exact location of each hole will be
shown at the ends, and the sorts of cover plates would be shown. But when I did the
design for the Forth Bridge, the drawings that were done then, I’m not sure whether I
did them or whether somebody else did them, we simply drew out the joints at the
intersections of the various members, and we located the individual holes for the
bolts. And we specified the size of the plates that had to cover the joints to make sure
that the load that was going through could be carried through the – through the cover
plates. And there was an interesting sort of feature, which typicalised the way we
thought of design. The usual way of joining steel members like that would be to make
sure the cover plates would develop the same strength as the members that you were
joining. But when I put this to Roberts he said, ‘Oh well, you don’t need to splice
them for the full strength of the member in compression because we’ll machine the
ends of the members, so although they’re discontinuous, in compression when the
chips are down they’ll butt against each other. So as long as you design the splice to
take any tensile stress, it might be calculated, that’s all that you need do.’ Which, you
know, was a – it shows the sort of logic of the philosophy that we use for design,
rather than do the conventional thing. ‘Cause I’m sure a lot of engineers would say,
‘Well you’ve got the members there, why don’t you join them to carry the full load?’
And of course for small bridges or small structures that might be quite an adequate

© The British Library Board

http://sounds.bl.uk

Michael Parsons Page 93
C1379/77 Track 7

philosophy, but when you’ve got enormous structures with countless repetitions of
savings, it’s worth making small savings.

[16:00]

How different is it, designing something as big as the Forth Road Bridge compared to
a smaller bridge?

Well the problems – the problems were very similar, but suspension bridges are a
separate category and you shouldn’t design a short bridge as a suspension bridge
‘cause it’s not the – it’s not the right type. It’s too expensive and too complicated.
But there are smaller suspension bridges, lots of them, especially in Norway, which I
know a bit about. And it maybe sounds a bit contradictory but I’ve never had to
design a small suspension bridge, but I can appreciate that the people that do have to,
it’s more difficult in a way because the bridge by it’s very nature is lighter, and the
effect of the traffic on the cable is much more pronounced on a – a light, small
suspension bridge. And a lot of the problems can be disguised by the bigger, heavier
ones. This is where the Americans, they used to argue. They used to say, ‘Oh well,
weight’s a good thing, you know. If you make it good and solid you don’t have to
worry about vibrations or kinks in the cable, it’ll all be there till kingdom come.’ But
we were sort of, we were prepared to go light and face the problems of going light.
And by and large our suspension bridges, we were successful.

And what’s the advantage of a suspension bridge compared to other types of bridges
in general terms?

Well the outstanding advantage of a suspension bridge, and the thing that makes it the
pre-eminent design for the longest spans in the world, is the fact that the member,
which is spanning between the towers is – and the – and the structure, which is
holding up the deck, either suspenders from the cable down to the deck, all those
members are only ever in tension. They never have to take compression of any sort.
And this means that wire can be used as a component for these members. You can
appreciate you can’t use wire for compression members ‘cause they would just buckle
and give up. It’s like you don’t use a rope to take compression. And the fact that it
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could be made with wire meant that a – a material, which is made of comparatively
cheap carbon steel can be manufactured, and the wire is manufactured by starting off
with a – a rolled bar of steel, something like three eighths of an inch diameter, and
then that is drawn through hardened steel dies and gradually reducing diameters until
it comes down to, in our case, I think it was point one nine five inch diameter. And
this process of cold drawing gives the steel enormous strength compared to what it
was when you started. So that, for example, the failure stress in almost any
suspension bridge cable, certainly in the last fifty years, the failure stress would be
over 100 tonnes of square inch, whereas the failure in – in compression of any normal
structural steel is about twenty-three tonnes of square inch. Which means that you
can afford to have a very long span and this very high strength material, you’ve got a
high strength to weight ratio, it will support itself over a much longer span. For
example, if you were just trying to build a cable, I don’t know, it would go ten miles
or so before it would collapse under its own weight of a wire. But you could never
get anything like those sort of lengths if you had to use ordinary, structural steel in
compression, say, as an arch. And – or – or as a tension one, you know, there’s
twenty-three tonnes of square inches, the maximum stress in compression, but the
likely stress in compression would be seventeen or eighteen tonnes because it would
collapse before –before it really failed. But it wouldn’t be much more in tension. So
ordinary structural steel in the cables, such as, for example, the Clifton suspension
bridge that was built by Brunel over 100 years ago when we were building Severn,
that’s made up of wrought iron bars. I don’t know what the failure stress of those is,
but I can assure you it can’t be much more than ten per cent of 100 tonnes a square
inch of a high strength cable wire.

[0:21:35]

So that’s the secret of – of suspension bridges. It’s also part of the secret of cable
stayed bridges, which are – they’re a bit different because the supporting structure
between the spans of a cable stayed bridge is partly the tension from the cables
coming down from the tower top to the deck. But it also has to take the resulting
compression through the deck. So it’s a combination of tension members, which can
be made of very high strength steel, as in a suspension bridge. But you also need a
structural component through the deck, which can take a – a big compression force as
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well. But we don’t get that in the suspension bridge because we’ve just got the cable
and the deck with no load being transferred between the main span and the side span.
But expansion joints in most suspension bridges at the towers, so it’s purely tension,
which is holding up the – the span. And the other thing of course is that you’ve got
the towers, which are simple compression members and … in our biggest one, the
Humber Bridge, we used concrete in the towers there. I could explain a bit how that
came about [coughs].

[0:23:00]

That when – when we started on the Humber Bridge, Bill Brown was sort of sidelined
a bit because of the troubles, and Bernard Wex was made the partner for the Humber
Bridge. I as – I wasn’t a partner at the time. I was close but I wasn’t. When – when
we started on the Humber Bridge I had – being the one with experience of suspension
bridges, I did a bit of work on possible tower – tower design, and I’d concluded from
my experience on the Severn and Forth bridges, and the Bosporus Bridge – yeah, and
the Bosporus Bridge, that the steel tower would be probably close to twice as
expensive as a concrete tower, concrete being the ideal material to take compressive
forces. And the new technology of slip forming concrete towers of one sort and
another made them much quicker to erect than they used to be. Not quite so quick as
steel towers but, you know, getting comparable. So I recommended to Bernard that
he would – that we should try and think about using concrete. And he accepted the
idea. Well he and his project engineer, Keith Simm who was in charge of the
foundations, they accepted that we would do a concrete tower. So that became part of
the foundation contract for Humber Bridge. But the rest of us, a super structure
remained similar to – to the other bridges.

[25:00]

Thank you. Would now be a good time to move on to talking about the Severn Bridge
perhaps?

Yes, was it – was it anything in particular?
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I was – I was wondering what scene actually greeted you when you turned up on – on
site on the first day I suppose!

Oh yes, so going back to the site side of it. We’ve gone into the history of how I
arrived on site or why I arrived on site [laughs]. Well first of all we had to move – we
had to move house down to Seven Bridge, and I remember Joan had – we had our
second child by that time, he was quite young, who Joan arranged that I would take –
I would take our first son, Paul, down to Bristol and look for accommodation. ‘Cause
fortunately my parents lived in Bristol so I could go down there and I took him with
me in the pushchair, and I remember on Paddington Station we were waiting for the
train, a passenger – a fellow passenger who by his accent was broadly Welsh, and he
saw Paul and he said, ‘Ah, that’s a chubby little chap. You’ve made a good rugby
forward.’ [Laughs] Anyway, I got to Bristol and looked around and my father I think
had heard of some new houses that were being built out at Frampton Cotterell. So I
went out there with him and looked at these. I’ve told you, he was a plumber and –
but he was a good – he was a good builder type or artisan. And we saw these new
houses and we agreed that they’d be a good – good place to live and buy. So I
decided to buy one, but I had to find somewhere to live until this house was built
because it was only half built. So we rented a house in Bristol for us to live, and I
think we lived in there three or four months. So Joan followed me down to live there.
Then I had the problem of getting to the site. I’d sold the scooter, the Lambretta
scooter, which I – we had had when we had the first child, but I hadn’t graduated to a
car yet. I’d tried to learn to drive a car before I came to the Severn Bridge. And
although I learnt to drive it I unfortunately, during the test drive for me to pass to get
my driving license, I was doing what the instructor told me, ‘Turn right at the
bottom,’ which involved winding down the window and putting my hand out and
bringing my hand back and turning the indicator over and changing gear. I was
halfway round the corner when I was hit broad side on by a – a woman driver. I’m
not a sexist but she was a woman driver. And she leapt out of the car and said, ‘Oh
don’t blame me, don’t report it, I’ll pay, I’ll pay.’ And the driving instructor said to
me, he said, ‘Well I can’t fail you, you didn’t do anything wrong.’ I realise in
hindsight that I should have actually been looking in the mirror but I’d gone through
all the routine. I’d looked in the mirror once but I hadn’t looked in a final time. So he
said, ‘What do you want to do?’ He said, ‘I can’t fail you, I – you can carry the
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money over or we can carry on with the test, which my legs felt like jelly so I thought
I can’t – I can’t carry on with the test. Anyway, that explains why I couldn’t drive
when I got to Severn. Well then I got my father, we went out, we bought a car, a little
Austin 35 I think it was, and I arranged for one of my site staff who lived adjacent to
pick me up each morning and I would drive out there and practise how to get there.

[0:29:15]

So my first arrival on the site was in a car, which I had no license to drive and a
completely vacant site with nobody else there [coughs], but very soon some of the
contractors engineers turned up and they started excavating the approach channel to
the top of the cliff, putting up our – our site offices. And one of the first jobs I and my
staff on that side of the river did was to survey the distance across the river, because
although there were marker points marking the line of the centre line, we – and we
had a distance marker on the far side, we didn’t have a distance marker on the Bristol
side. And in those days, this was before the days of, what do you call it? Global
positioning systems, and we had to do this with conventional surveying instruments.
And we got a pretty high grade theodolite and a 300 foot invar tape, I don’t know
whether you’ve heard of invar but it’s a – it’s a form of metal, which has got a very,
very low co-efficient of thermal expansion, so you don’t have to worry about the
temperature changing as you’re doing a survey. And quite close to the site there’s a –
there was a long jetty out in the river to the bottom of an electricity pylon, which
forms a – something like a 6000 foot crossing of an electricity cable, and we could use
the length of that jetty to form the baseline for our triangulation. And we did the
survey, triangulating and calculating angles and – well, measuring angles and
calculating the geometry. And to calculate the geometry we used seven figure
logarithms, which had to be very carefully watched and checked. And in the end we
checked it all and we were fairly satisfied that we’d got the distance to within a few
inches. That’s a few inches in about 4000 feet I suppose. But then shortly after that
the contractor, whose responsibility it was to do this survey, they’d imported some
electronic device to measure it, and their first report to me that they thought they
knew the distance and it was about seventy feet different from mine. I thought, God,
it can’t be – we can’t be that far out. So I can remember putting the Wellington boots
on and going down on the foreshore and pacing it out from the cliff to see whether we
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could possibly be seventy feet out. I said, ‘No, no, no, we’re not that far out.’
Anyway the contractors got in touch with the manufacturer of this machine and they
came down and did the measurement, and apparently you had to make different
corrections depending how far off the water you were and one thing and another. But
they eventually ended up saying that their measurement was about the same as ours. I
don’t know whether they ever got it right or whether they just said, ‘Oh damn it, we’ll
just take what the engineers said.’ [Laughs] But that was one of our first jobs and
from then on, you know, we just supervised the construction. I had one engineer
looking after the pier and another engineer looking after the anchorage, and another
one looking after the viaduct where you had to get from the – from the cliff top to the
anchorage, which was a few hundred feet out in the – in the river. The most unique
thing about that bridge construction I think, in a way, was the foundations because we
were building this across a tidal estuary, which I think had something like the second
largest tidal range in the world. I think it’s about fifteen metres, forty-five feet
between extreme low and extreme high. And if you were caught down on the rocks
when the tide was coming in, you know, you had to move pretty smartly ‘cause you
could see it coming in. So, you know, that was quite interesting. And I think the
foundation contractors deserve credit for building those foundations as quickly as they
did.

[34:05]

Anyway, after the foundations were more or less finished, the superstructure
contractor had arrived on site on the – but he was on the other side of the river. So at
that stage I was told that I would have to work – instead of working from the Aust
side, I would have to work from the Beachley side.

Which one’s which?

Well the Aust is the Bristol side and the Beachley is Wales or Monmouth –
Monmouth side. So it was all done from the Monmouth side, the superstructure. And
I know the senior partner of Mott, Hay and Anderson who were – we were joint
engineers with Mott, Hay and Anderson, and they were basically in charge of the
foundations. He came down to the site one day and I said, ‘Well I hear I’ve got to go
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over the other side for the superstructure.’ ‘Oh yes,’ he said. I said, ‘Well I’ll have to
move house.’ ‘Oh why do you want to do that? You can – you can go over on the
ferry.’ And the ferry didn’t operate about five hours of the day because of the low
tide. And he said, ‘When they build the catwalks you can walk across the catwalks to
work on that side.’ I said, ‘You must be joking, I’m not going to do that. You know,
that’ll be half my working day, or half the effort.’ But they were objecting to the cost
of moving me from one side of the river to the other. Anyway eventually I – I don’t
know but I expect Gilbert told them not to be stupid and see that I could move over.
So I went round the other side and we bought another house over there, and now –
now that the superstructure had started, Brian Smith who had been the deputy on the
Forth Bridge site, he was brought to the Severn Bridge to be the resident engineer,
with me acting as his sole deputy for the superstructure. And we worked quite
happily and I think he always resented a bit the fact that I was an office designer, and
he always felt that I had a back channel to Gilbert Roberts and Bill Brown, which he
didn’t have. Anyway, you know, that was underneath but we managed to work all
right. And, you know, we saw the whole of the construction through until near the
end, and then he was told that he was wanted to go out to – to Australia – sorry,
Auckland, New Zealand – he was wanted to go out to New Zealand to add to a – add
to the sides of the original Auckland Harbour Bridge, which he had worked on years
earlier, to supervise the add on of extensions to that bridge to take extra traffic. And
as a result of him moving out I moved up to become resident engineer, so was the sole
representative for the last, I don’t know, so many months and was there at the time the
Queen opened it. And then after it was opened I spent about the next year finalising
the accounts with the contractors and finishing all the disputes and arguments. And I
didn’t spend all the time on site because we moved back to London after about two or
three months. We moved back to the house, which we’d let out when we first moved
down to Severn, and I just came back to the site about one day a week, driving down
from – from Caterham to – I think most of the time I stayed with my parents in Bristol
while I was doing that last bit of tidying up.

[38:20]

I was – having grown up in South Wales I have trundled across the Severn Bridge
many a time. I was wondering, you know, if the bridge is the end product, could you
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talk me through the process of actually building it? All the different stages involved
leading up to the opening day?

Yes, well sort of. I don’t know whether you want to start with the foundations.
Obviously they’re the start of the bridge, but all foundations are different. You know,
it depends on the ground and in this case we had – we had solid rock outcrops on the
Aust side, that’s the Bristol side. We had solid rock outcrops for the main anchorage,
and we also had solid rock outcrop for the pier base out in the river. And that one was
most interesting in as much that it was only exposed at extremely low tide for about
two hours a day. So the contractors had to make the most of that two hours and
they’d built a platform out there, and the men used to stay there overnight and wait for
the two hours. And then they would get down on to the rock and drill holes in the
rock. And I think they would set – they would set bars in these holes and later on
they’d pre-fabricated tall, hollow concrete blocks that were – I don’t know, I think
they were about thirty feet high. And these would be brought out and lowered at low
tide, and they’d be bolted to the bolts that had been set in these holes in the rock, and
tightened up before the tide came in. And having got these alternately all round the
perimeter of the pier, they could the fit shutters between these alternate pre-cast
columns and fill in the concrete in between to gradually build up a solid concrete
tower [pier] [coughs]. The anchorage was something similar. They had to have big
pre-cast – no, they didn’t use pre-cast blocks on the tower [as on the pier], they used
preformed structural shutters that were made up into big cells so that the concrete
could be poured until it was – until it was full. Then having – having done the
foundations the first job the contractors had was to erect the steel towers, and this was
a question of bringing – maybe I should explain it. The design detail, which I didn’t
have much to do with, when I’d finished the Forth towers they’d ended up with five
cells. But when the Severn Bridge was finalised design, I designed how much steel
had to go into it, but the final design consisted of just one cell with four stiffened
plates round the outside. And each of them was stiffened with bulb flat stiffeners,
which are common practice in shipbuilding but not really in structural engineering. I
was a bit sceptical about this, it obviously didn’t have the stability that my plates on
the Forth Bridge had. I suppose I must have just crossed my fingers and – anyway, it
was a bit of a surprise to me when I saw them. But the contractors had to use cranes
to put up the legs of the towers and then they had to [coughs] erect a climbing crane
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on what they’d already built so that they could gradually creep up the tower putting on
section by section till they got to the top, and then they would have to lift the very
heavy casting, which was a saddle, which took the main cable. And this was done on
both sides. And having got both towers up the contractors then had to erect steel wire
ropes, I think they were about inch, inch and a half diameter. And I think it was about
eight – eight of these ropes for each, to construct a walkway across the river for men
to work on. And this consisted of about six ropes on the floor of the walkway and two
at the top to form a – they could put mesh between those to form a, sort of a side
barrier. And they had mesh on the floor stiffened by timber cross pieces to form a
walking platform. And then they had to construct an overhead wire ropeway and this
was then used to spin the cables. By spinning, it’s not spinning as in cotton where
things are twisted. It’s the – the word spin – spun cable comes from the fact that the
wheel, which carries the wire across is a wheel, which is spinning as it’s pulling the
cable across. There’s a big coil of wire on the shore attached to a machine, and a loop
of wire is taken off that coil, and the spinning wheel is inserted in that loop. And the
loop is drawn up to the tower top right across the main span and down to the
anchorage. And there the loop is anchored while the spinning wheel goes back empty
and brings the next one across. And it keeps doing that until you’ve got about ten
thousand wires in each cable. And having got all the – all the wires there, the next job
the contractor had was to compress this mass of ten thousand wires into a more
compact circular shape. This is done with a structural frame with – I think it was
eight hydraulic jacks pushing all round the perimeter of the circle. And having
compressed it they would then put on cable bands every sixty feet or so, which
consisted of two castings, one on the top and one on the bottom. And these were
bolted together with very high strength bolts, tightened up to beyond their yield
strength. And it was those cable bands from which the suspenders would be attached
to hold the – hold the deck up.

[0:45:25]

So having got the cables up and the cable bands, and the suspenders hanging down,
the next job was to erect the box suspended structure. And because these were boxes,
Bill Brown and Gilbert must have decided that it would be feasible to get these boxes
assembled in the shipyard on the wide bank close to the Severn site [coughs] and to
© The British Library Board

http://sounds.bl.uk

Michael Parsons Page 102
C1379/77 Track 7

launch them into the wide – the wide river, and there they could float and be anchored
until they were needed to be taken round the peninsula, floated under the bridge and
lifted up onto the – to their level below their hangers from lifting gantries on the
cables. Unfortunately the – the protective treatment of these boxes was to – well all
of our plated steel actually, the outside was protected by grit blasting the steel to
remove all rust and mill scale. And then they were sprayed with metallic zinc, molten
metallic zinc to form a layer of zinc, and then, I don’t know, three, four, five coats of
paint. Unfortunately when we lifted the first of the boxes out of the Wye and looked
underneath it was apparent that the whole protective treatment had – had broken
down. There were blisters all over it and bits of the treatment was coming off. And
on investigation it transpired that the – the fact that these things were floating in the
salt water and they were anchored with steel chains to steel buoys, there was an ideal
electric circuit set up between the zinc and the steel of the anchoring system, and this
was causing electricity decomposition of the zinc. So there was a very expensive
operation to re-blast it all in the air and to do the whole things again. I mean, that
technique of floating in the river I don’t need to add, was not repeated on the
Bosporus Bridge. It was very much the same but instead of putting the things in the
river they were taken out from the assembly yard on barges as and when they were
required. Anyway, the other slightly interesting thing is that I decided that in order to
speed up construction – I should explain – when you hang – when you lift these
sections and hang them from the cable, when they’re just hanging there before it’s all
complete, they’re not – they’re not level. They dip a bit so that there’s a gap in the
bottom connection. And they only way to reduce that gap is either to use enormous
jacks to pull them up, or just carry on until you’ve got more boxes erected so that the
tension in the cable is sufficient to straighten up the – the deck. And it seemed to me,
and the contractors reluctantly accepted it, that if you started erecting in the middle of
the span you could achieve a state where you could – where he could pull the sections
together and weld them up at a much earlier stage than if you started erecting at the
towers because erecting a box in the middle has a much bigger effect on the cable
tension than erecting a box in the tower. Anyway, that’s what they did, they started
from the middle and worked out. And as soon as these boxes became close enough
they jacked them together and started welding up the – the perimeter. And that – that
saved quite a bit of time, which was lucky because we’d lost a lot of time in cable
spinning, partly due to the weather. But labour conditions were also very bad at that
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time. The unions were very powerful and they were on a good job with a good salary
and they – well obviously they didn’t say so but they had no intention of finishing the
job sooner than they had to. So that whereas on the Forth Bridge, for example, they
would wait for a lull in the wind and they’d wait out on the catwalk, waiting until
conditions were good enough to carry on spinning, because when the wind is too bad
the individual wires would float around too much and it meant you couldn’t control
them. But on the Severn Bridge they insisted on going back into their cabins and they
wouldn’t even come out, you know, ten minutes before their engineer thought the
wind was gong to definitely drop. They would insist on waiting until it had dropped
before they came out. Anyway, that was the sort of attitude that led to longer and
longer delays, and I was having disputes with the contractors about it. But in the end
anything that we could do to speed up construction was worthwhile. I remember
having long arguments about the – about how long it took him to cable spin. And
they would say, ‘Oh well …’ – you know, I’d say, ‘Well surely in the tender you
allowed for bad weather. Surely you knew that bad weather was bad.’ And they did
know because they had a very bad storm on the Forth Bridge and that was a real
tangle up there. We didn’t have a real tangle but we just had delays. And they said,
‘Oh yes, well we did but this is extraordinary bad weather.’ I said, ‘Well what do you
call extraordinary bad weather?’ And I go – I got predictions and records from the
weather office and I could show that the weather that they had wasn’t out of the
ordinary.

[52:00]

Anyway it all led to a very big dispute and there were – the contract – I don’t know
whether you want to go into this but the form of contract that we engaged with for the
Forth and the Severn, it was a bit of industrial blackmail really because the – the
British contractors said, ‘Well …’ – they got together and they said, ‘Well we’re the
only British contractors that can build this bridge, surely you don’t want any outside
contractors to come and build your prize bridges?’ So in the first case of the Forth
Bridge they – they agreed that they would go along with a form of contract, which is a
sort of cost plus. You pay them what it costs, there was an incentive in as much as if
they’d kept the cost below a certain level they would get half the savings. But if they
went over that their profit margin would be reduced. Anyway, it led to a bad dispute.
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I mean, naturally people who are being held to ransom by their workforce – you
know, obviously they don’t like it when they – they’re penalised for it. And we
couldn’t see any other way round the contract conditions or letting labour relations get
so bad that people might as well give up trying to build big things if they let it go. I
think in the end – I can’t be quite sure, but I think in the end I took half a million
pounds off them for the delay that they’d caused by being so far away from
programme or what was a reasonable programme. So I – anyway, you were – we
were talking about the modes of construction. We’d got the deck up, now having
realised we had to re-blast it, and then it was just a question of putting in the
expansion joints at the towers and surfacing the deck. There’s one little thing I could
mention, which had significance afterwards, is that while all the deck was erected
[coughs] I noticed that – going past, near the towers, that the whole deck was
swinging backwards and forwards, along the length of the bridge. Just a gentle sway,
you know, backwards and forwards. And I thought, well, it’s not supposed to do that.
But anyway, the significance was that I noticed that after they put in the expansion
joints, which consisted of sliding plates, sliding over each other, this movement
stopped. And that had significance because the Severn Bridge had inclined hangers,
which were – which were used to try and give a bit of structural damping to stop
aerodynamic oscillation. But those inclined hangers, they led to a certain amount of
fatigue damage in the hangers. And when it came to the second Bosporus Bridge,
which was many years later, I decided – ‘cause I was now the partner in charge – I
decided that I’d go back to vertical hangers, which we’d used on the Forth Bridge. I
did that partly on the basis that the second Bosporus Bridge was much wider and less
prone to aerodynamic oscillation, and I realised that there was a bit of structural
damping, which we hadn’t really realised occurred before. We realise now that the
expansion joints themselves provided a fair bit of structural damping. So I think that
took you – does that take you through the construction – construction phase?

Hmm, it brought up a few other questions as always, but shall we take a cup of tea?

Yes, what’s the time, you don’t want to miss your – oh you’ve still got …

[End of Track 7]
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Track 8

What’s most on your mind over the process of building the Severn Bridge?

I don’t really know really. It was all – oh there was – well there were two unexpected
things really. One was the corrosion on the underside of the boxes when we lifted
them out of the water. The other was that at some stage after we’d erected the cable
bands and we’d done up these very high strength bolts, they started exploding,
whereby the nut and a part of the bolt came flying down from up to 300 feet from the
cable to the deck. And these weren’t small nuts, these were nuts with a bit of bolt
attached to them. I should think they must have weighed three, possibly four pounds,
so they were quite lethal. And the result – why it had happened was that the – the
bolts themselves were very high strength specialist steel, but they’d been coated with
cadmium plating to – to improve their corrosion resistance. And in the process of
electrolytic plating, somewhere or other they had absorbed hydrogen. And it was the
– it was the presence of this – I think it was monatomic hydrogen or some form of
hydrogen, it was the presence of this in the metal, which caused it to have some sort
of fatigue failure5 and explode. But by going through the records very carefully from
the manufacturer of the bolts, we managed to trace the batches which hadn’t had the
correct procedure during the heat treatment. So these were replaced and – and the
problem went away. But it could have been very serious because it could have
delayed the construction. But fortunately the ones that went, it was only one or two in
each cable band, and the cable band, from memory I think it had five or six bolts
down each side. So, you know, it could well withstand one or two missing, so it
didn’t delay construction at all. Apart from that I mean the river itself was very –
very daunting. And I know one of the winter’s we had there, I think it was ’61, ’62,
or ’62, ’63, it was very, very heavy winter, very cold winter and I remember the wind
was coming from the east for about six weeks non-stop. And we didn’t have central
heating in the house, as was quite common in those days. And I know we had ice on
the inside of the bedroom windows for six weeks continuous until the weather broke.
And I remember seeing the ice flows in the River Severn, which is mainly salt water
at that – at that point. These ice flows were flowing up and down the river with the

5

Interviewee note: this should be ‘brittle fracture’
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tide, which I don’t think – I don’t think many people have ever seen because it’s just
not done. And I know – I remember one day going to work I had a lift from my
assistant, Jerry Gurney who had a Volkswagen, Volkswagen Beetle, and he offered to
take me to work ‘cause my car wouldn’t take it. And we went through some of these
lanes and it was not only snow – heavy snow, it was heavy winds. And the lanes had
filled up to the top of the hedges and they were in the process of clearing it so you
could see something like a ten foot wall of snow, which had built up in the lane. But I
think I managed to get to work everyday, and the contractor managed to keep going
throughout that period, which was quite an achievement.

What were conditions like on site in that sort of weather?

In that sort of weather? Oh well, pretty chilly but you know, you could dress up
against it in thick woolly socks and Wellington boots and donkey jackets and
countless jackets underneath and you could have a woolly hat or helmet underneath
your hard hat. So by and large we were fairly well protected from that – from the
weather. I think it must have been about that time that we lost – a couple of men were
drowned in the river because they – they were working on the pier and for safety
reasons they kept a safety boat standing by, and somehow or other the safety boat was
forced adrift. ‘Cause you must appreciate with these very high tides, they’re also very
fast currents coming in and out, and this boat came adrift somehow or other and it was
overturned. Two of the – two of the men were drowned. But the actual casualty rates
on suspension bridges, especially the – the boxes, because they’re – they’re so much
easier to get access to than the trusses, we’ve been very fortunate, or the contractors
have been very clever or meticulous, because casualties in general have been very
low, if not non-existent. Those are the only two that I can remember that led to any
serious accidents.

[06:20]

How important was health and safety on site?

I don’t think we knew the expression in those days. I mean there was health and
safety in as much as we – everybody did wear a – a safety helmet, and if we were
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going out on to the pier or the jetties we would wear life jackets. But the – you know,
the contractor did spend a lot of time designing his temporary access, the walkways
and the catwalk, to try and ensure the safety of the workmen. But I think – I don’t
recall any derisory rules from health and safety, as one is constantly coming across
nowadays.

Do you have to make any modifications to the original plans as it’s going up?

Not – not that I can recall [coughs]. Certainly not on the Aust side because the rock
was where we thought it would be. Well you could see it at low tide, and it was of
sufficient strength for what it was needed for. The only doubtful foundations on the
offside were the foundations for the – for the viaduct. There were two piers out from
the cliff before you got to the anchorage, and they were based – instead of being on
hard limestone like the anchorage and the main pier, they were on mudstone, a form
of red marl. And it was very difficult to tell – well you couldn’t tell just by looking at
this marl whether it was going to be hard or soft. Obviously the stuff that was on the
surface was hard otherwise it would have been washed away. But when you dug
down to make the foundations you could come across other stuff, which looked like
the hard stuff but if you left it to soak in a bucket you’d come back and find there was
just a lot of dust in the bottom of the bucket. So there was a certain uncertainty about
– about those piers. But, you know, we got down to what we thought was
considerable having – what we thought was suitable rock to found those.

How much do you actually have to know about, you know, the soil, the ground
underneath?

Well you – you – you carry out borehole tests and you take out samples and you test
the quality of the rock, and you think if you’ve got down far enough then it’s all right,
because as you go down the load is spread out into the mass of the rock. So, you
know, it’s – you often do come across differences. I know on the first Bosporus
Bridge we – I had a lot of trouble on the pier on the Asian side there. On the face of
it, it was just a simple pier, just a bit of rock and not very big and build the pier. But
wherever we looked and did drilling the rock wasn’t as good as it should have been.
But there again in the end by going deeper and doing more tests we finally ended up
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with something that was good enough. There’s another example on the foundations
there on the anchorage on the first Bosporus Bridge. When I went out there once
when Ken Hyatt was the resident engineer I was taken to look at the rock on the
anchorage on the European side and it was far worse than I’d assumed in the design
based on boreholes and this, that and the other. But I decided that instead of relying
on the strength of some of that rock I just had to rely on basic friction between
materials. So you rapidly design the back of the anchorage to go down deeper and
add more weight and get down to slightly better rock. But those are the only major
changes that I can recall that had to be taken place on site, all the foundations.
There’s not so much scope for making changes on superstructures, it’s all designed to
the last – to the last dot really.

[11:10]

I was wondering as well about the idea of essentially starting the bridge in the middle.

Yeah.

I was just wondering how you came up with the idea [laughs]?

Well it’s my theoretical background I suppose. I knew that – I knew that the sooner
these joints could come together the quicker the contractor could start welding it. And
I knew from my knowledge of the way the bridge worked that the quickest way to get
that was to erect them from the – from the middle. And you know, it’s just one of
those – it was a new idea ‘cause I’d never heard of it before. It just seemed a good
idea at the time. I think the contractors would possibly dispute that it was a good idea
because it meant that the workers had to get out there, they had to get up the towers
and down the catwalk to get to work. Whereas if you start from the tower, you know,
they get up the tower lift and go straight out. But whether it really did save time or
not I don’t know, but they – they didn’t feel sufficiently confident to argue with me
the other way [laughs].

Hmm. I was going to – just sort of trying to get an idea as well, who was actually in
charge on site?
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Well it’s a – it’s a dual charge really. There’s – there’s the contractor who’s got his
obligations under the contract, but there’s the engineer, and we as resident staff were
representing the engineer. If we think anything is unsafe or in this case if we think he
will have trouble meeting his programme without making changes, we’ve got a lot of
leverage to make his see it our way. Course the ultimate weapon we’ve got is if we
don’t certify his costs he won’t get paid. I mean that’s all – that’s all kept in reserve
but, you know, it’s always a possibility. So by and large the relationships were quite
good. It’s only that one extreme where I felt I had to enforce penalties on them for –
for the delay.

Hmm. I was wondering if you could talk me through what a typical working day for
you is like on site, from start to finish.

[13:40]

[laughs] Well you drive to the site of course and then there’s – apart from the
engineers that we have on site we also have a team of inspectors who do inspecting
materials and check that the reinforcement is in the right position and all that sort of
thing. So there’d always be the possibility of reports from inspectors that things
weren’t being done correctly. And I will always make it a rule to walk round the site
at least once a day, which in itself could be quite an arduous effort, especially when
the superstructure was on, and this sometimes meant walking across the catwalks and
back. And then there would be discussions with the contractor, and at least every
month there would be a formal progress meeting where progress was considered and
any problems that had arisen would be resolved. And I think we had to write a report
at least once a week to head office to explain exactly what was gong on, what
progress had been made and any difficulties involved. But compared to the office it’s
a fairly relaxing sort of situation. You haven’t – well it is for us. I expect it’s a bit
more daunting for contractors because they’re directly responsible for everything that
goes right or wrong.

[15:20]
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And during my time looking after bridges the only real accident we had was – I don’t
know whether I’ve mentioned this have I? It’s the – the Humber Bridge where they –
during – during the erection of the Humber Bridge they’d erected all the
superstructure – all the foundations had been finished and the cables had been
finished, and they were erecting the deck similar to the other bridge, where they erect
– lifted the things from the cable. And during one evening after dark I had a message
from my resident engineer who was Douglas Strachen to say that there’d been an
accident, the contractors had dropped something and things might have been in the
river. He wasn’t sure, he’d only just heard himself. And then things started being
recorded – being reported on the BBC about this accident on the Humber Bridge. So I
decided I would have to go up to see what was happening and if I could be of any
help. So I drove through the night from Caterham up to Hull and reports were
constantly coming through on the radio, reports of things falling in the river and
catastrophic collapses and things. But anyway, when I got there and I saw Douglas, it
transpired that it wasn’t as bad as it – some of the speculation. No one had been
injured, certainly no one had been killed and nothing had fallen in the river. What had
happened was that the gantries which they used to lift the deck structure up into
position, while the erection gang was moving this along the cable to come over the
next lot of suspenders, something had slipped, I think it was a bulldog clip, they’d got
it one the wrong way round or something, and a cable slipped. So this thing fell off a
cable and fell a couple of hundred feet down on to the deck section, which had already
been erected. It had been erected but not – not welded together, just hanging there,
crazy angle. Anyway the result was that there was a fair amount of damage to the
deck where it had hit it, but fortunately examining the damage and assessing how they
could repair it, I agreed and convinced the Humber Bridge Board that it would be
adequate to, or safe and responsible simply to repair it. Because the alternative would
have been to take the deck sections away and wait while they manufactured new bits
and put them together and re-assembled it and all the rest of it. Anyway they repaired
it, so because that wasn’t on the critical path, that bit of side span, it didn’t delay the –
the construction at all, not the finishing date. Anyway, my heart was in my mouth for
a while, especially remembering the other two collapses during construction. But this
was something completely different, just a contractor, again, error.

[18:45]
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Talking about the Severn Bridge again, I was just wondering if you can give me an
idea of what would you have to do to finish it? What happens at the end of the
process you were talking about earlier?

Well I don’t know, it’s like – it’s like the end of any building. You’ve got bits of
paint to titivate and maybe – I don’t think it actually happened but there could have
been bits of asphalt to repair on the deck. But as I say, the main thing, once the thing
was finished was to complete the financial side of things. So we’d agreed, or the
contractor had been forced to agree the final settlement and we had to make sure that
he cleared up the site adequately and took all his rubbish away so that the site was
returned to a respectable condition. And by that time hen it was finished, a bridge
engineer had been appointed by the client, his job was to collect the tolls and
supervise toll collection, and look after the future maintenance of the bridge. So there
was a few discussions about what – what needed to be done in the future or how often
he would look at this and how often he would look at that. I know one of the
problems – no, it wasn’t the Severn Bridge, it was the Humber Bridge, but you can get
small problems that can be irritating right at the – right at the end. But I don’t think
we had anything like that on the Severn Bridge.

How do you feel when it’s bought up?

Oh well, one has a certain sense of satisfaction and rounded off by the opening, you
know, and the celebrations of opening. I can’t say there was exactly relief because I
never really felt anxiety. I felt I knew my bridges and there was no need.

What are the opening ceremonies actually like?

Oh well they vary. Most of them are pretty formal affairs, but if you take say the
Severn and the Humber, which were – I told you I missed out on the Forth. But it
involved lots of people [coughs] assembling at one side or the other, sometimes both.
And people would be lined up to – in these big bridges to be presented to the Queen,
and she would have a few words and walk down the line and lots of photographs
would be taken. And in the case of the Severn Bridge there was a royal lunch I think
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it must have been, or tea or something. But it was in the grounds of the Bristol
Aircraft Company, they’d erected some enormous tall marquees and they were going
inside these things. There were lots of silks hanging round, it looked like an Arabian
Nights type scene, all very brightly coloured and exotic. And of course the Queen
turned up and she sat down for her meal and we all sat down for our meal. I had – I
had Joan with me for that, but my parent who I told you lived in Bristol, they’d come
with my children to it. So it was – for me it was a bit more of a family affair than
some of them. Well that – that was a sort of typical formal opening in this country.

[22:40]

But the one that I’ll never forget was the opening of the first Bosporus Bridge. You
must realise that for Turkey that was a much bigger event than anything that we’ve
done in this country. It was joining Europe and Asia by road for the first time. And
Turkey, you know, were regarded as being a bit backward. So, you know, to come up
with a bridge like this was very special, and they picked a date, which I think was the
date that, I don’t know, one of the Turkish – Turkish Mogul had beaten somebody or
other. Anyway, there was a big national event, and a holiday was declared in – a
national holiday was declared then. All of Istanbul seemed to be on holiday, ‘cause
even in those days it was a big city of, I don’t know, three million or four million
people. And I – the main opening ceremony with the president and all the big wigs –
I wasn’t one of the big wigs, but all the big wigs – the Turkish big wigs were over –
was over on the Asian side. Well I was in the front row of the spectators and I had
Ralph Freeman who was the senior partner of Freeman Fox sat next to me. And we
looked at all these people assembling, you could see them on the skyline. It was like a
Western movie with the Indians looking over the – looking over the ridge all around
us. And in the distance we could see similar crowds of people over the European
side, anxiously awaiting the opening of this – of this first two parts of Turkey and
Europe and Asia. And after the ceremony I thought it was cutting a tape and all that
sort of thing. Now before – before that, Freeman looked at all these people and he
said, ‘Mike, do you think – have you designed the bridge to take all these people?’ So
I did a very quick calculation and I said, ‘Well no we didn’t. We didn’t expect it to
have to withstand a crowd crammed together all over the span.’ But I did a quick
calculation, I said, ‘Well you don’t have to worry ‘cause although – although this load
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is probably two or three times the design load it’ll still be all right because the vast
majority of the stress in the bridge, the bits that matter, the towers and the cable
comes from it’s own weight, so the weight of all these people doesn’t really – doesn’t
really reduce the load factor by very much. You don’t have to worry.’ Anyway, then
it was opened and the – the band started playing and there was music coming from all
the lampposts with loud speakers. And they had sentries stationed all across on the –
on the footways. And the President led all these people to go across the bridge to go
to Europe. And much to everybody’s surprise and horror there was an equivalent
crowd coming forward from the European side. They’d broken through the police
guard that was supposed to be keeping them at bay, and the police were flailing
around with their truncheons trying to stop people progressing. And it was quite
frightening because a crowd of people in a crush – well we’ve had it in football
matches haven’t we? You – not only can you get death with suffocation and things,
you get a very high intensity of loading when people are really pushed together. It’s
very high compared to cars or a row of traffic. So I was with Joan in the middle of
this. But … but I said, ‘Well I think …’ – ‘You don’t have to worry about the
bridge.’ [Becoming tearful] Stupid. Anyway, we survived the crush and the bridge
survived the load. But I don’t think anybody who was near the bridge at that time will
ever forget that [getting upset].

[27:30]

There’s a follow on from that in as much that as a result of the collapse of our box –
our box girder bridges there was a move to change the whole philosophy of design, to
move away from limiting stress design, whereby you calculate what you think is
going to be the worst stress in a component of the structure, and you make sure
you’ve got a safety factor between that calculated stress and the estimated collapse
stress of the component. They wanted to change that and I think they may have done
it for all I know. I haven’t been involved in trying to stop them. They wanted to
change it to load factor method, whereby you think of what the likely loads are and
then you apply a load factor to each load of what you think the factor might be. And
because they know the load factor of the dead load – I mean the dead load itself
should be fairly accurately calculable. They were advocating a low load factor on
dead load, so for example they would multiply dead load by one point two and they’d
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multiply live load by, say, two. And they’d put that – imagine they put that load on
the bridge, see what the stress was and see that you still had a safety factor against it’s
collapse. But I know I said somewhere in some report that if we’d used that
philosophy for the Bosporus Bridge, where we only had a one point two factor on
dead load, I wouldn’t have had any certainty that it would have been safe under this
extreme crowd loading, which it was never designed for, for the live load. And, you
know, that’s what I felt. I always knew that most of the stress came from dead load,
so you know, that puts everything into perspective when you have an unsuspected or
unpredicted variation in live load. Well if you’ve – if you’ve already cut down your
dead load factor and then you get caught out on live load, you can get really caught
out.

How much do you actually think about what – what these structures you’re building
are actually going to be used for at the end of the day?

Well I don’t really know. I mean there was an argument at one time – I know I had an
argument in our office, and he said, ‘Well you know, you bridge chaps are all very
well, you’re building bridges, you’re encouraging traffic and who wants all this
traffic, you know, what good does it do?’ But I think, you know, the counter view is
that wherever you improve communications you improve economic efficiency of the
area. You know, whether it’s motorways or bridge links or whatever. So I’ve always
felt that it was a – it was a good thing for society, a good thing for the country. And it
obviously benefited people when Turkey for example, they saw an enormous property
boom. A lot of people object to it because a lot of people are making money on parts
of the banks of the Bosporus, which didn’t used to be accessible to the European side.
They are now accessible and a lot of people blame the enormous increase in the
Istanbul population for – I don’t know, from about three million to about eleven
million or twelve million today. I’ve no doubt that the bridges contributed to that, but
lots of other things have. The – over the generations people – the Turkish peasants
have been moving in to the towns like they have all round the world to try and
improve their lot by working in the city. So in general I think – I think it’s probably a
good thing.

[32:00]
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Do you think there’ve been any particular economic benefits from your bridges in
Britain? The Severn Bridge for instance?

Oh yes, I think so. I think the South Wales industry would acknowledge the benefit
of the first bridge. In fact, well as you know, they built a second one since then,
much, much later, a cable-stayed bridge across a much wider section of the Severn
Bridge, but over a much shallower river channel, so they could economically use
much shorter spends. It was a location that had been looked at, I don’t know, twenty,
thirty years ago, but in the end we settled for the long, single span of Severn [coughs].
And I don’t think they’d have done that if they hadn’t thought there were big
economic benefits. It’s not just political kudos like I think [laughs] Barbara Castle’s
accused of promising the people of Hull the Humber Bridge if the Labour party got
elected, and many years later they got their Humber Bridge and then they were
worried they didn’t have enough traffic to justify it, and so it goes on.

[33:20]

I was thinking as well, there was a lot of – I mean suspension bridges are quite pretty
to look at I’ve always thought, and I wasn’t quite sure how much of that is purely
accidental or how much of it is actually designed in.

Well I think the first thing that makes them look attractive is the curvature of the
cable. And I think this catenary curve over a long span is fundamentally attractive.
And I think instinctively, whether you know anything about bridges or not, I think it
must look an efficient way of carrying a load across a big gap. Incidentally have you
seen that one on the wall? It’s a picture of the Severn Bridge, which was given to me
by my mother I think. And there’s one in the hall of the second Bosporus Bridge,
which was given to me by the firm when I retired. No, I’ve always felt that – and I’ve
thought it was commonly shared, but maybe it isn’t, that the actual picture of a – or
seeing a bridge like that makes one feel well, this is something that looks right, feels
right and looks good. You’ve either got it or you haven’t, and if you haven’t got it
you haven’t got it [laughs].
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Do you find any sources of, I guess, pride or pleasure in your work?

Sorry?

Do you find any sources of pride or pleasure in your work in particular?

Oh yes, yes, I’ve always felt pride in it. Pleasure comes and goes. I mean the
successful times were – were a pleasure, but a lot of the time, especially after the
collapses, I was always conscious of the downside, and I remember saying to my
senior partner at some stage when I was feeling low, I said, ‘Really you know, I feel
that the only thing left for me is to avoid a mistake. The only thing left is to avoid a
collapse. There’s no further sort of glory or anything that I want. I’ve just got to
hope that I don’t either change my attitude, which enables a collapse to happen, or
something, which I just haven’t thought about did cause some fatal collapse.’ As I
say, the high point of the pleasure was when I was flying to India and looked out of
the window and saw the first Bosporus Bridge. That was the ultimate justification.
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Track 9

Michael, I was wondering if we could start today with some – I guess closing
questions about – about the Severn Bridge, and I was just wondering if you could tell
me if – you know, did the Severn Bridge have any particular place in the history of
bridge engineering and bridge design?

Well yes, it follows on from – from the Forth Bridge, where we’d made major steps in
reducing the weight of the long span suspension bridge relative to the American ones.
But the biggest change was in the shape of the deck, the deck structure. Instead of
having a stiffening truss under the roadway, the Severn Bridge was constructed of a
plated box section, trapezoidal, so that it was streamlined to the wind, and it greatly
reduced the force of the wind on the structure. And the other main change from the
Forth Bridge was in the towers, where instead of having five – they were both steel,
but instead of having five cells, which we had in the Forth towers’ legs, in the Severn
Bridge there was just a single cell, four stiffened plates, one on each side of a
rectangle [coughs]. The Germans had been building box girder bridges for some time,
but this was the first time it was used on a suspension bridge, and of course the big
thing – the big problem we had with suspension bridges was to make sure that they
were stable in all wind conditions, including stability against flutter in very high
winds. And we did show that the box was suitable for this, and on that basis we went
ahead and built it. And since the Severn Bridge we built the Humber Bridge with a
similar deck. But then since the Humber Bridge, three of the four longest spans in the
world have all got this box deck structure. I think three – no, I think all three of those,
they not only have the same box structure, they all picked the same depth that I picked
for the Severn Bridge, which was three metres deep. I did go up to four and a half
metres for the Humber Bridge, but maybe that was just me being a bit cautious.

I wonder if you could just briefly sum up what the advantage of using a box girder
was?

Well the – the main one was that it – it streamlined the deck so that the resistance to
the wind force was only about a quarter of what it was on the Forth Bridge. And
seven – when the wind is blowing sideways across a suspension bridge, seventy per
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cent of that wind force goes up to the tower tops through the cables. So obviously if
you can reduce that to less than a third it makes a big reduction in the forces that the
towers have to withstand. The other advantage – advantage is, it’s far easier to
maintain. You can imagine the lattice structure going thirty feet down from the road,
it’s very difficult for men to clamber around to paint all these bits and pieces.
Whereas with the smooth box with a smooth exterior, we just had to construct
painting gantries underneath and the men could just walk on these gantries and reach
the whole of the deck with a brush on the – in their hand. So it greatly simplified the
maintenance of the bridge. And the inside of the boxes – because they weren’t
subject to – to the weather, they didn’t need such an expensive paint treatment and
they hardly ever needed renewing. So those were the two big advantages, reduction
in wind and easier maintenance. And I think, although the contractor might not agree,
well I think he would have to agree, they were easier and safer to erect instead of
having to lift the individual bits up with men clambering around on girders, they could
just stand on a deck, wait for it to come up, hold it together and weld it round and that
was it.

I’m interested as well in the idea of a box girder. Can you actually get inside the box
to maintain it?

Oh yes, yes. There are manholes a couple of feet wide and fifteen inches deep or so,
every sixty feet or so along the sloping face, just next to the footway. So men could
get in – well they had to get in to do the welding inside, and they can now get in to, I
don’t know, look and see how the corrosion is going on, or how it’s not going on.
And well that’s it really, you can get inside with no difficulty.

[05:25]

What happened to you after the Severn Bridge was finished?

Oh well I spent about a year – I left the site soon after the opening, but I used to go
down to the site about once every week because we still had a few site staff there.
And we had to make sure the contractor cleared up everything and tidied the site, and
we had to complete all the financial settlements as a result of the construction. And
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that took about a year, and I used to drive down on a Thursday and come back on the
Friday afternoon.

Were there any particular sources of discontent in that process?

No not really. There was a major fight with a contractor about the length of time it
took him to – to build the bridge, in particular the length of time it took him to spin
the cables. And he claimed of course that it was unusual bad weather that was the
excuse for the length of time, but I managed to convince him in the end with the help
of the – with the Met Office that there was nothing particularly unusual about the
time. And in the end he had to suffer a penalty for being late.

Was there any recognition of the – the work that you’d done on the Severn Bridge?

Yes there – quite a bit really. An award called the MacRobert award was instituted in
1969 and the trustees awarded the first award to Freeman, Fox and Partners for the
superstructure, the revolutionary design of the superstructure of the Severn Bridge.
And they shared this prize with Rolls Royce for, I think it was their Pegasus engine.
And this – this was a monetary prize. Freeman, Fox received £10,000, which was
shared between five of us, and in those days £2,000 to your bank account was well
worth having. And it is going to this day, every year the MacRobert award is being
awarded. I don’t know whether Prince Philip still oversees the process but he was
certainly around at that time. And we winners, that’s the Freeman Fox and Rolls
Royce representatives, we were all invited to the Palace for tea. And I’ve got
photographs of us all standing outside the Palace displaying – proudly displaying our
– our medals, MacRobert award medal. I think, you know, that was the highlight of
the – of the acknowledgments, but I’m sure there were other things going round the
world celebrating it. I can’t remember for the Severn but I know, because I’ve looked
at it recently, when the Humber Bridge was opened that became the longest in the
world and messages were received from the, I don’t know, governor of San Francisco
because we’d overtaken the Verrazano’s Narrows, which was the longest up till then.
And I think there was another one from New York from the bridge master of the
George Washington Bridge. But of course that was the longest in the world. I think

© The British Library Board

http://sounds.bl.uk

Michael Parsons Page 121
C1379/77 Track 9

the Severn was about the fifth longest when it was built. But nevertheless it was a – it
was a milestone in the – in the design of long span bridges.

Was there any personal satisfaction for you in the design and construction of the
Severn Bridge?

Well it was mixed feelings really. I did the outline design for the Severn Bridge, but I
didn’t do the detail design because there was a bit of office politics that got involved,
and Bill Brown did the detail designs for the Severn Bridge when I went to site, you
could say to get out of his way really, or to – plough my own furrow. So it was mixed
feelings in a way. But I don’t regret it because it suited me personally because I had
two young children and I had the third when we were down there, and it’s a much
more relaxing atmosphere on site than it is commuting into Central London in a
design office. And I was more or less my own master down there, as I was to become
later in bridge design. But at the time it was a bit crowded in head office. Well there
was room for two but not for three [laughs].

Who ho were the two?

Well Gilbert Roberts by right because he was – I don’t know, I suppose he must have
been twenty years at least older than I was, or Bill Brown. And Bill Brown was the
other one, I was the third. Although I said I’m the third, Bill Brown and I were the
same age. I went to Bristol and got a First, he went to Southampton and I don’t know
what he got. But he went on to get a – or to take a PhD – we’ve already mentioned
this, at Imperial College. And it was brought to my attention late in my career by a
chief engineer of one of the contractors that according to their information his PhD
was never completed. Whether that’s true or not I don’t know, I did make a casual
enquiry with Imperial College but apparently it was – it wasn’t easy, they’d have to
go to the archives and an official request would have to be made. And I thought, well
I don’t want to get involved in this, it looks as though I’m sour grapes and all the rest
of it, so I didn’t and I, you know, I still don’t know. And of course Bill’s dead now so
we’ll probably never know.

[12:30]
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I was going to ask you how it actually was going back – I assume you went back to
the office in London after the Severn Bridge was finished?

Yes I did, I went back and – this is a story, which I maybe haven’t told in this – in the
previous interviews, conversations, is that when I was back in the office I bumped
into Gilbert Roberts in the corridor, and he said, ‘Mike, what do you think about
doing some calculations for the Severn Bridge towers.’ And just as he said that Bill
Brown walked down the corridor. And Bill Brown said, ‘Oh no, no, we don’t need to
do any more calculations for that, that’s all right.’ So Gilbert shrugged his shoulders
and never heard any more about it. But soon after that we’d got the contract to design
and supervise the construction of the Bosporus Bridge, the first Bosporus Bridge over
the – obviously over the Bosporus in Istanbul. And this was a contract with the
General Director of Highways based in Ankara. So I became busy working on this,
and soon after that – this was all about 1968, ’69, sometime – I think it was ’69,
maybe ’70, that Sir Gilbert retired and Bill Brown had become a partner, and I hadn’t
become a partner, so Bill Brown was the partner in charge for the first Bosporus
Bridge. But I was his designer and he used to spend a lot of time out there doing what
engineers do with clients to sort of keep them on side and negotiate the design
contract I suppose. He did all that, I certainly didn’t. So I was left doing most of the
design detail work for the first Bosporus Bridge. And then later on, it must have been
in 1970, well it was 1970, that these two collapses of our bridges occurred, which
we’ve mentioned in previous conversation. And I think Bill Brown must have –
because although Bill Brown was now the partner in charge, and he – as the only
partner in charge for Freeman Fox, in charge of bridges, he would have been really
responsible for these bridges that collapsed. But of course at the time they were
designed and built Gilbert Roberts was the partner in charge. But there was never any
doubt that Bill Brown was the man behind the – behind the actual design and Gilbert
wouldn’t have done any drawings and – well, it would have all been left to Bill
anyway. So I was busy doing the design for the first Bosporus Bridge, although Bill
was nominally my boss, being the partner. And it all went – it all went reasonably
well, but I think – well I’m pretty sure that I was in charge of drawing up all the
contract documents.
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[16:25]

And a thing that was rather unusual was that in our contract with the Turks, they
stipulated that we had to provide the calculations for the bridge, twenty-five copies.
Now I thought, twenty-five copies of these calculations, you know, there were files
and files and realms and realms of computer output now for this, I don’t want to
produce twenty-five copies of this. So I said to Gilbert, ‘Let me do a summary of
these calculations, I’ll put all the results there, I’ll show them what we’ve calculated
and I’ll show them what all the answers are. And, you know, they’re either going to
be satisfied with that or they aren’t.’ But I ended up with a document of, I don’t
know, about 300 pages I should think, and we had all these calculations typed up,
immaculate typing. Sketches, diagrams, all the rest, the complete thing. And I sent
the twenty-five copies to Ankara. ‘Oh yes, yes, well this is very nice, we can see that
you’ve done it all and, you know, it looks all right to us, but we really must have the
original calculations.’ So we did this and it completely gummed up the whole of
Freeman Fox copying office for, I don’t know, weeks and weeks on end. Fortunately
we were in a different office, but if we ever went over to the main office where this
was going on, as you can imagine our names were absolute mud. But we nevertheless
did it, and to my knowledge it was the first time that we had ever produced
calculations to a client. You know, in view of what’s going to come on later with
bridges, it’s a bit of a landmark in itself. But I was quite proud of those calculations,
the fact that – because I realised that when you write things up and you have to
present a whole series of results, the odds are that if there’s anything really wrong
with any of them, it will stick out. You know, you’ll see there’s something wrong
with it. You know, that was always on of my basic things, if I was calculating I
would always plot results to see that there was no – there was no incongruity of the –
of the individual results.

[19:00]

Anyway, we got all the contract documents ready, and the contract bids were invited
for – this was the first Bosporus Bridge still, bids were invited. And four international
consortia contractors bid to build this bridge. And I’ll just try to – yes it was this
bridge. Because – because we knew that the Americans were very sceptical about this
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type of box design that we were doing, we gave them the opportunity to bid for a truss
design, a la Steinman [ph] American type design. I can’t remember whether we gave
any outline design or whether we left it to them, because they were quite capable of
doing it for themselves if they wanted. But anyway, it was significant that nobody put
in a bid to – to try and bid against our design. And Cleveland Bridge and Engineering
were the English contractors, and Hochtief of Germany did the – were the contractors
for the foundations. I should have said Cleveland were the contractors for the
superstructure, all the steel work.

Hmm.

But because the finance was done on a – on a Europe wide basis with different
countries providing a certain amount of their own currencies, and the European
investment bank also supplying some, Cleveland Bridge had to organise the
manufacture of all the bits of bridges in various countries, to use the currencies that
were available. And they ended up with the wire being made in Germany. One of the
towers was made in northern Italy, the other tower was made in Sicily. And most of
the – quite a lot of the deck was also made in Italy, and some of the – some of the
deck was made in – in Darlington, Cleveland’s place. So it was quite a complicated
arrangement, and we had to go round and look at these factories and satisfy ourselves
that they were satisfactory. And I know at one stage the Turkish client wanted to visit
one of these sites in Italy, and we took them to see the – one of the towers being made
in northern Italy, and on the way back I was driving two of the Turks and Bill Brown
was driving two others, and the one that he was with was the Director who wanted to
go to Milan to do some shopping. Handbags I suppose, or something like that. So
they went off to Milan and the traffic was so bad I lost them. Anyway, to cut a long
story short, we met up and they went back to Turkey and we carried on to Sicily or
somewhere. But about this time the foundations were being constructed in Istanbul,
and I used to visit to see Ken Hyatt who was the resident engineer. And we would
look at the foundations, and I remember in particular the – the anchorage on the
European side, the rock turned out to be – once they we excavating, we realised that
the rock was much worse than we’d expected when we designed them so I had to
agree on the spot what we would do to – to deepen them and make them adequately
safe. And about this time the European Investment Bank, who had put up a lot of the
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money, they had persuaded the Turkish authorities to appoint a board of consultants.
So they picked five eminent bridge engineers from around the word. I don’t know
whether they would have done this if it hadn’t been for our collapses, but it certainly
didn’t strike me as odd that they would appoint such a body. And a lot of my time
was spent going out to Istanbul or Ankara and talking to these international experts
and persuading them that what we were doing was all right. And of course they all
had a copy of these summary calculations. And so there were some pretty detailed
discussions went on. But I think it was about this time, when the foundations were
nearly complete, that Bill Brown – I’ve got to be a bit careful here, but my memory –
a lot of these things would go on, you were never told direct, you’d just get to know.
And I got to know that the partners had said, with the collapses that we’d had and the
– the royal inquiry into the Yarra bridge, Bill Brown had better go out to Istanbul and
make sure nothing similar happened on the Bosporus Bridge. So he replaced Ken
Hyatt, who was the resident engineer, and he – Bill Brown became – then became the
partner in charge – the local – well, the partner in charge. We only had one partner in
charge. And also the resident engineer. So from then on, when I used to visit the site
from the office to maintain liaison and to make sure we were all on the same – on the
same wavelength, I would see Bill Brown then while he was looking after the
construction. But it all went – it all went reasonably well, well, as well as can be
expected really. And the bridge was finally opened in – I think it was – when was it?
October – can we have a break for this? Can you pause it a minute while I –

Certainly.

[26:00]
The bridge was opened in a grand ceremony on the 30th of October 1973. I think this
is a famous national day for some reason or other. But the whole of Istanbul seemed
to be given a holiday, and there were literally hundreds of thousands of people on
both sides of the Bosporus, because you must realise that the Bosporus Bridge is quite
close to the centre, the heart of Istanbul, so there – there was no shortage of people
within easy access of the bridge. And the opening ceremony was held on the Asian
side, and I was over there sitting with Sir Ralph Freeman. I should explain that we’d
arranged for a – most of the London Head Office to fly out to Istanbul for this
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occasion. Well I was sitting there with Ralph Freeman, who’s the son of the original
Freeman, Freeman, Fox and Partners, and we looked at all these people assembling,
and when it became apparent that the President was going to lead the visitors and all
these spectators across the bridge, he said, ‘Mike,’ he said, ‘Is this bridge going to be
strong enough for all these people?’ And I said, ‘Well it’s going to be more than the
design load. If we get a – a real crush there it could be three times the design load.’
But, I said, ‘Not to worry because this isn’t a critical loading for the bridge, because
most of the stress in the towers and cables comes from the dead load, it’ll stand a big
increase in live load before it causes any trouble.’ So I said, ‘It – it’ll be all right.’
Well then we started off across the bridge and low and behold people from the
European side were also trying to get on the bridge. So there was this enormous crush
in the middle, so we had the crush loading, which I thought was what we didn’t want,
although I thought – I knew in my own mind that it would be safe. But it was a bit
worrying at the time, not because of the bridge but because of the fact that the police
were trying to stop people coming on and they were flailing around with their
truncheons and people were getting bloody headed. And anyway, in the end we
managed to walk through the crowd and ended up on the European side and went to
receptions and all the other things that go after the opening of a bridge. So it was a
memorial – memorable day.

[29:03]

How do you feel when it’s finished?

Sorry?

How do you feel when, you know, when that happens and it’s finished and it’s opened
and it’s subjected to that sort of stress on it’s first day?

Well it’s all – it’s all quite exciting. But of course it’s not as if you haven’t lived with
it. It’s not like somebody coming to it as an event. It’s something that’s been built up
over the last five years from initial designs and contract documents and setting up site
staff, monitoring everything that goes on until you actually get to the opening day,
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when all the people who had nothing to do with it turn up and get all the plaudits
[both laugh at once]. That’s a bit unfair but …

[Laughs] There are quite a few questions I have jotted down over the course of this,
which I’d like to go back to and I guess the first is, I was wondering if you could just
describe to me what the Bosporus Bridge was actually – where it was, the sort of
scene around it, and what was it designed to do?

Yes, well [coughs] it’s – it’s quite near the middle of Istanbul, quite near to where
there were busy ferries taking cars across. Because until this bridge was built there
was no land crossing between Europe and Asia without going, oh I don’t know,
hundred of miles around to get round the Black Sea. So from the Turkish point of
view it unified their country, almost like the Wall coming down unifying Germany,
because we now had the European side, which contained Istanbul and the commercial
centre, and Ankara, which was the capital, for the first time joined by road. So it
really was a historic thing for the Turks, and as we’ll come on later they’ve since – we
designed a second Bosporus Bridge and that’s been built, and they’re now talking
about a third Bosporus Bridge. And I go back to the days before we built the first
one, there was a lot of local opposition saying that, you know, these modern bridges,
they’ve got no place in a place like Constantinople amongst our domes and spires.
It’s sacrilege really, to build a modern structure here. But of course now that these
bridges have been opened and they’re – they’re a real goldmine. I mean, I don’t – I
can’t recall the statistics, but I think in a very short period, three or four years I think,
they’d actually got the money back from the construction through tolls. It’s
absolutely phenomenal, you know, it’s a – it’s a six lane bridge and it’s busy nearly
all the time.

What are the – I guess the defining feature of the design?

Well one – both the piers are very close to the edge of the Bosporus, so there’s no
obstruction to shipping and I think we had to provide shipping of – was it sixty four
metres I believe, which was the highest requirement of any of the – I think ironically
it was the – it was the tallest American warship that had to have enough space to go
underneath. So that was … and as I say, it’s quite close to the centre of Istanbul,
© The British Library Board

http://sounds.bl.uk

Michael Parsons Page 128
C1379/77 Track 9

although I think it was in fact part of an inner – inner ring road. And I think – I think
the ferries are still busy, although in this context I seem to remember there were times
before the bridge was built where lorries would have to queue for several days before
they could get on a ferry. So you can imagine what that does to the economy of a
country, if two halves of a country are separated by a waiting list of two or three days
for lorries to get through. But certainly I think – I don’t think anybody’s got a bad
word to say about the bridges now.

[34:05]

Hmm. I was wondering if we could talk a little bit more about the process of actually
designing this bridge. Where – where do you start?

Well it sometimes starts with [cough] people that lay out road systems, that’s certainly
how it happens on smaller bridges; you lay out road systems and the bridge engineers
have to fit in the bridges where the road needs to be. But on the big bridges like this
one you’ve got to pick – well first of all you try and pick the narrowest crossing you
can. And then you’ve got to make sure that there’s reasonable rock in position so you
can have the good foundations. I think there was a bit of trouble in the first Bosporus
Bridge in as much as the viaducts were coming through a graveyard for example.
Well I believe it took a long time for them to get local approval, although I can’t help
feeling that if the locals didn’t approve I think they would have been made to approve.
But in a way it’s a question of looking at a map and looking at the profile and then
walking there to see what it actually looks like, and imagination, putting it in position
and then carrying on designing it.

You mentioned that you – you did the detailed design work. What does detailed
design work actually consist of in this case? What sort of activities?

Well in this … well in this case the main bridge itself, which was the towers and the
cable and the deck, in form they were very similar to the Forth – to the Severn Bridge,
with the box decks structure and the – but the actual process of turning the concept
into a design, you’ve got to end up with drawings from which a fabricator can
fabricate the bits and pieces and make them all fit together. And in the foundations
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you’ve got to design something, which supports the superstructure and fits in with the
rock foundation underneath so that you can spread the load into the natural rock
without causing anything to slip or subside or generally cause distress. But it’s all a
matter of starting from a general concept and gradually filling in the details so that in
the end anything that you can see on that bridge, there was a drawing made of it and
somebody actually fabricated it or cast the concrete, or put the reinforcing bars in the
right place.

Where does the general concept come from?

Well generally we – well engineers, I suppose they work from – work from the past.
You know, our Forth Bridge, as I said, it came from American designs. I mean I
personally, I was given a copy of the – of the American Societies Civil Engineers
book written by the designers and contractors for the George Washington Bridge. So
the concepts were well established, and then we did our own refinements, as I’ve
discussed, for the Forth Bridge, Severn Bridge, Bosporus Bridge, until you end up
with the finished structure.

[38:30]

Interested as well when you were talking about computers coming into this process;
when do they make an appearance from your point of view?

Well they gradually came in I suppose – I personally never used a computer when I
was at work. That was largely because when I started in 1949 there weren’t such
things as computers. And people had devised various mathematical ways of getting
round – of doing the calculations, which didn’t involve lots and lots of numbers. For
example I could and did analyse the Forth Bridge, which was initially intended to be
the Severn Bridge, but ended up as the Forth Bridge. I could analyse that using a slide
rule. And my first experience [coughs] of computers being used I think was when the
contractors used them, I think it was probably on the Severn Bridge, and they used
them to help them with setting out the cables and calculating the movements of the
bridge during the hanging of the deck. ‘Cause what actually – what actually happens
when they construct the bridge, you build the towers and they will be built vertically
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of course, but then before you start erecting the cables you’ve got to pull the towers
back towards the side span and then you gradually build up the cable wire by wire, ten
thousand wires in the Severn is a typical case. And then when you’ve got all the cable
there you start hanging the deck on, that causes the towers to lean towards the river as
the side span cables get taught, ‘cause of course they’re held back by the anchorages,
which are built into the – into the land. And when the – when all the deck is being
erected the whole thing should end up as we designed it, which is the towers more or
less vertical and the deck in the right profile. Anyway, the contractors use computers
to help them with that, and soon after that I think we were starting to use computers
for the analysis, not that we really needed to but we did. Well, you know, it was the
way to go and it – you know, the great thing about computers is that once you’ve got
it working it gives the right answer and you don’t have to worry about making
mistakes. And it was a – I don’t know what he was called, a research engineer I
suppose, at Manchester University called Dr Brotton who introduced us to the use of
computers and the programmes that could be used for structures like suspension
bridges. Suspension bridges are rather special compared to most structures, in as
much that it carries the load not so much by changes in stresses and strains but by
changing the shape of the cable. You can imagine an ordinary washing line, if you
hang a thing in the middle it sags, and if you hang another weight it will sag
somewhere else, so it’s not like a rigid structure where you put a load on it and you
can calculate stresses and strains in the various members of that structure. It basically
takes the load by the cable changing shape, and it’s that that makes it mathematically
very difficult. But computers eventually did come in and I’m sure now, you know,
they’ll just – they’ll just put in the co-ordinates of the bridge they want to end up with
and tell the computer to work backwards, and it will show you where the bridge is at
every stage of the construction. And no doubt it will do all the stresses and strains as
well.

What sort of things were you using computers for on the first Bosporus Bridge?

On the first Bosporus Bridge? I don’t think we would have used it on the first
Bosporus Bridge.

I thought you mentioned it to do all those roomfuls of calculations and things?
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Yes I did, didn’t I? Well I think they must have been doing a … I had somebody else
working for me, a Walter Brown who looked after the computers. And I suppose – I
suppose they were using it but honestly I can’t – I can’t be sure what they would have
needed them for, for the deck structure. The towers themselves were a bit different. I
can see that he would have used – I can he would have used computers to stress the
towers. There again it was something that we could do by hand, which we had done
by hand. But we – I think the way that he was that much younger than me and the
way his mind worked I think he would have used computers for stressing the towers.

[44:45]

Hmm. So just to sort of – I guess I’m just trying to get an idea of where you fit into
the design team for this as it were. So were there any other people there to help you
apart from Walter Brown?

Well if we go back to – to the Forth Bridge, for example, that’s where it all started for
me, where I could and did do nearly all of it myself. But later on Walter would have
done calculations, but most of the others I think were doing the – doing the drawings,
the detailed drawings.

Hmm.

Because it was a – the change from the Forth to the Severn really meant that because
we had the shallow box that was only three metres deep, we almost – well I didn’t
have to worry at all about the stresses in the – in that box. Because I knew from
detailed work that I’d done myself on Severn Bridge, without computers, that I knew
the stresses were so low that we didn’t have to worry about them. Whereas the
conventional way of designing a suspension bridge with a truss, like the Forth Bridge,
and all the American bridges, every member of that truss would have been designed
up to the limit of its carrying capacity, so obviously you would have to calculate the
loads in every member of those trusses. But we – with the box we’d abolished all
that, we didn’t have to worry. You know, I expect some of them did some
calculations just to show, well it was all right. But I have mentioned that I –
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somewhere else I think, that this could have caused some of our troubles in our other
boxes. Because if you use a box for another type of structure, just a cantilever or
continuous beam, then it jolly well will be fully stressed, and unless you stiffen it
adequately it will lead to collapse. So there are two things about the box in the
suspension bridge. First, because of the depth I knew that the stresses were very low.
If the depth had been much greater the stresses would have been higher and we might
have had to worry, but because they were shallow we didn’t have to – we didn’t have
to worry. The other thing about a suspension bridge of course, that even if the box
structure did collapse or buckled or something or other, it wouldn’t lead to collapse of
the bridge because it’s all held up by the cables. So it- it – we took it right off the
structural critical path, which made it all very easy for people doing long span
suspension bridges from then on. They still had to worry about the towers of course,
because the – they were fully stressed and could certainly lead to collapse if they
collapse.

[48:30]

Hmm. Can we talk a little bit about what it was like working at Freeman Fox in the –
it was the ’70s by this point? Where were you actually based?

Oh, I worked in so many offices with Freeman Fox that I have to refer to my notes to
know where I am. In fact I often have to ask my wife where I was.

[Laughs]

But we – we had a whole series of offices in – in London, all around the Victoria area.
The first office I worked in was an office, oh, a few hundred yards to St James’ Park
station in a building called Iddesleigh House, which was leased by Mott, Hay &
Anderson. And we, Freeman Fox, who had been made joint engineers with Mott, Hay
and Anderson for the Forth and Severn Bridges, so I worked in that office for two
years. And then I went into the army and when I came out that office had been closed
because the government had decided not to continue with the Forth Bridge, as it was
then – the Severn Bridge as it was then. So I went to another office in main Victoria
Street, 110 I think it was. And it wasn’t until later when the Severn Bridge was – no,
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when they decided to go ahead with the Forth Bridge, that we went back into a joint
office with Mott, Hay and Anderson while we did the Forth Bridge. And then after
the Forth Bridge was finished I went to the Severn Bridge site. When I came back
from Severn Bridge site I went into the Freeman Fox main bridge office, which was in
Alliance House, which was virtually just over the road from Iddesleigh House in
Caxton Street. But at those times consulting engineers, as I say, we started off quite
small, very small before the war, which I don’t know anything about. But even after
the war we were quite small. And it was a constant – well not battle exactly, it was a
constant problem to make sure we had office space that fitted the number of engineers
we needed to fit the workload that we had. So it became second nature to put up with
a change of office.

You talked last time about the – I guess the office politics that you’d had to deal with
before going to Severn Bridge site. How did the situation compare on your return?

Well I seem – I seem to have … I seem to have a fairly … I wouldn’t say comfortable
niche, but I had my own niche, working on the Bosporus Bridge. As I’ve explained,
now Bill Brown was the partner so that meant that there were only two of us rather
than three, not that I had any trouble with Gilbert.

[0:52:15]

I – if I haven’t said it before I think I should say it now because it is important to
understand my relationship with Gilbert and Bill Brown, is that it came back to me
that Gilbert – Gilbert Roberts that is, was reported to have said to Bill Brown, he said,
‘Well if Mike Parsons thinks it’s all right, it’s probably all right to take an eighth of an
inch off.’ That was talking about the thickness of steel plates, which would be about
three quarters of an inch. So he thought if I thought it was all right he was
unnecessarily encouraging Bill Brown to take an eighth of an inch off. And Gilbert
also referred to me as his X-chaser, in other words, Bill Brown, you’re my engineer or
you’re my draftsmen, but don’t worry because I’ve got Mike Parsons as my X-chaser.
An X-chaser – well I don’t know whether you’d call it X-chaser, it’s just a rather
derogatory term for someone that does the calculations and use – knows something
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about algebra and, you know, make sure everything stands up. Where did I get to
there?

I was wondering how – how you felt of the status of being an X-chaser?

Oh well I didn’t mind, I was – I was quite proud of it because I thought that – I recall
one of the professors at Bristol saying, ‘Well you’re engineers you know. You only
get one out of ten for method, but you get ten out of ten if you get the right answer.
And if you get the wrong answer you’ll never get more than one out of ten.’ So the
right answer was always very, very important to me, and I took a pride in the fact that
– I don’t think anybody ever caught me out. Not that they were trying to, to be
honest. But I never had any worries because I knew that I’d checked everything
backwards and forwards so that I was satisfied that it was all right. But later on I was
lucky because the type of structures that we were designing were pretty fool proof, but
to begin with they were nothing like fool proof and you had to get them right.

[55:00]

But of course then the – when Gilbert retired and it was just Bill, as far as I can
remember he more or less left me on my own. I mean we never sort of discussed or
argued about things. I remember him saying to me once, he said – he said, ‘Mike, you
know I think you and I are about the only two people here that could – who can do
everything.’ That was a bit of an exaggeration because I knew that I couldn’t draw
very well. Anyway, he said, ‘Maybe there’s one other chap.’ Well, Derek Fern [ph]
was the other chap who he thought could do everything. So you know, on the – well
not on the face of it, we did respect each other. I’m sure he must have respected what
I could do. The way that he would take things that I designed and, you know, he
wouldn’t query anything. He sometimes would be encouraged to take an eighth of an
inch off but that was – that was just his nature. I mean he and Gilbert Roberts used to
try and outdo each other to – because their objective was to try and build something
lighter than anybody else could build. And I always used to tell people, you know,
‘Give them a tonne of steel and Bill Brown will make it go further than anybody else.’
I didn’t go on to say, ‘I would like the chance to check what he’d ended up with.’ But
that was the sort of – of feeling in the office.
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What was your relationship like with Bill Brown over the period of building the First
Bosporus Bridge?

Well it was all – it was all right, yes. It was all right. He obviously – nothing was
actually said but he must have been very chastened by the collapses of these other
bridges, and as I say, the partnership sent him out to Istanbul to work as the site
partner and the site resident engineer, leaving me on my own in London. And, you
know, we – I would – he would take all my designs and he wouldn’t query it, and – to
– to start with we were quite friendly. But it never occurred to us to be anything else,
you know, he was Dr Brown, I realised his talents. I think he realised that I was
useful and had talents. I’m sure that he positioned himself so that he was always very
close to Gilbert. He was always in the same office as Gilbert, for example, whereas I
often seemed to find myself in the joint office with Mott, Hay and Anderson, or I
went down to Severn Bridge site, leaving the two of them together. ‘Cause I think – I
think you can – they were both good engineers. But I think Gilbert did have enough
experience to have a cautious side to him. And I think underneath he was glad to
have his X-chaser. And really, things never – things never really broke down between
me and Bill, but it never ever broke down between me and Bill because when they did
break down, when I was telling the partners that they would have to sack him because
he – in my view he was taking liberties with the reputation of the firm by trying to
push out – outlandish designs for the third – sorry, for the Second Bosporus Bridge,
and he wouldn’t let another – I don’t know whether he was a partner at that time, he
wouldn’t let him supervise what Bill was doing. Now obviously I can understand
that, but he wouldn’t even let anybody see what he was doing. So, you know, things
had broken down, although not personally because we didn’t speak to each other or
see because he was – I think he was out in Turkey swanning around trying to get the
contract for the second bridge and dealing with them and – anyway I made it perfectly
clear that we couldn’t accept what he was proposing and they did agree to – to sack
him. I never actually saw the letter but I knew that there had to be a unanimous
decision amongst the rest of the partners to remove a partner. And I remember going
to see the then senior partner, Jack Edwards, and I told him that he – that this would
have to be done as far as I was concerned. And I was – I did understand that such a
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letter had been written but I never actually saw it6. But I do know that soon after that
we had – we heard that Bill Brown had resigned. The only other clue I’ve got is that
the – the finance director of what was – I think we were Acer we called ourselves
then, we’d been combined with other firms. He told me that he was a bit surprised,
but Bill Brown had been given a good settlement in his – in his retirement, sacking,
resignation, well yeah, it was presented as a resignation.

Did you ever come across him later?

No, I never saw him after that because he was – he was permanently in Turkey then,
and – this was the Second Bosporus Bridge we’re talking about. He was in Turkey, I
never saw him – I never saw him again. I heard about him doing this, that and the
other, and I got the message back from Turkey that Bill Brown considered me to be a
persona non grata in Turkey and I know that neither I nor anys of the top people in
Freeman Fox were invited to the opening of the second – of the second bridge. And,
you know, I just, well – he’s gone from Freeman’s now, I don’t have to worry
anymore, you know. Not – not for me, I didn’t have to worry about the firm anymore,
except of course that their reputation by then was in tatters and you know, nothing we
could do. I know for example that Mott, Hay and Anderson, the partner there who’d
be travelling around to get jobs, he would take the Royal Commission on the Yarra
collapse with him to show any potential clients that might be interested in engaging
Freeman Fox on their bridge work. So you know, that was the sort of thing that – that
I and the rest of the firm were up against.

[1:02:50]

I guess we – we’ve mentioned the collapses of the 1970s in passing a few times, but
this is probably a topic we should probably talk about in it’s own right.

Well there were two collapses. I think the first one was at the beginning of 1970. I –
I’d left the Severn Bridge site and I was back in the Freeman Fox office. But I’d had
6

Interviewee note: what I meant to say was that relations between Bill and I never broke down at a
personal level because when the situation became really bad he did not attend partners meetings and we
never met. I believe that contact would have been between the Senior Partner Jack Edwards and Bill.
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– I’d had nothing to do with the design of this bridge, this was the Milford Haven one.
And it was a – it was a beam bridge, a hollow box with inclining webs, typical sort of
design for box girders in those days, well typical of Bill Brown and Gilbert Roberts.
And while the contractor was erecting it, it had to be cantilevered forward, and it
would be so far forward that it was very heavily stressed and bending, dropping at the
end. Contractors have to jack it up to support it on the next pier. And it was during
this stage that there was a very long span with cantilever, that the support over the pier
collapsed inside the box. It’s a diaphragm, it’s a thing that goes across the box called
the diaphragm, that collapsed and caused the – caused the cantilever to collapse and
killed, I think it was three men who got killed in that one. And because I was in the
office I was asked to have a look at this and express an opinion. And as a result of
that I went down to Bristol Aircraft Company and had a – had a discussion with some
of their aircraft engineers, designers. And when I told them how we did this sort of
work they were a bit appalled at the low stress factor that we used. We would
typically use one point seven, and they were saying they didn’t consider that enough.
And then they were surprised at the crudity of the analysis. I didn’t dare tell them
what the analysis was because I didn’t know what it was, and I suspect that it was
even cruder than they would have imagined. They said they would have used – I
think it’s finite element analysis of this part of the construction, and it would also
have tested – expected us to test models. Although in the aircraft they would be full
size fuselage, well certainly bits of fuselage and then eventually the whole fuselage.
But of course in bridge engineering or any civil engineering you – you’re in – you
don’t have the liberty to spend the amount of money that car manufacturers or aircraft
manufacturers spend on the development of a single design. With us it’s a one off,
and because we’re like that, unless you get particularly innovative engineers come
along, most people stick to the well trodden path and do designs, which have always
been done. And there are codes of practice written for them so they’ve just got a set
of rules to follow and that’s it. But with our boxes we struck free from the – the codes
and the regulations and the detailed mandatory way of doing things. And in this case
it was difficult to analyse, partly because it was an inclined web, which added to the
stresses around the corner because the bearing was near a corner where the inclined
web came against the horizontal bottom flange of the box. Anyway, the – later in the
year when the Yarra collapsed, that’s in Australia, Melbourne, here it was similar in a
way. It was during construction …
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[1:08:00]

Sorry, maybe I should go back a bit in the Yarra because it’s a complicated story.
But the original design that Freeman Fox did for the Yarra had a steel deck, that’s a
steel deck plate, plus heavy stiffening, like the decks of the Forth Bridge and the
Severn Bridge. But underneath that it had a – a deep box beam, which would have
been highly stressed as opposed to Severn. But the – the client, because they’d had
bad experience on some other bridge due to weld cracking, they didn’t like our design
of a steel deck. In spite of the fact that we’d used it on, by then, three big bridges and
we had done a lot of experiments with these before we put they put them in the
bridges, they insisted that it should be a concrete deck. Well in order to keep the
weight down to something like the steel deck I think Bill Brown must have decided
with Gilbert to use just a thin piece of steel with minimal stiffening underneath, this is
for the top flange, and cover that with, I think, about three inches of concrete. This
was a design, which had been used by the French on the Tancarville suspension
bridge, so there was nothing wrong in theory with that design. But during
construction the concrete wasn’t there. They didn’t want to put the concrete – weight
of the concrete until all of the box plus this thin top sheet was in position. And it was
while they were constructing this box with the thin top sheet, which incidentally had a
splice down the middle of it, that they noticed there were some – there were some
crinkles in this thin plate, some buckles. And the site staff, they’d been a bit
intimidated by the client, they were a bit worried about what the client would say
when they came and saw these crinkles. And I suspect it wouldn’t have mattered
because it was only at this stage where that top plate was in compression, where it
would have shown. Later on when the – more deck had been – had been extended
beyond the next pier, this area would have changed in tension and it would all –
probably have been all sorted out. But anyway they – the site staff decided they’d
have to do something about this to try and flatten out these buckles. So they went out
and undid some of the bolts, and I’ve got a particular sad story about this, is that the
deputy engineer who had been a young engineer with me, and he in fact had done the
first drawing for the shallow box for the Severn Bridge under my direction, a fellow
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called Peter Crossley, he was one of those out there taking these bolts out7. And when
it collapsed – I could explain how it – the mechanism, how I think it collapsed, but it’s
a bit difficult, but I’ll try. Once you take these bolts out of the middle, the stress,
instead of coming along a wide, continuous plate coming towards you, because the
splice was taken out, instead of having one wide plate you’ve got two plates, but
they’re not joined in the middle, so the middle is free to flap up and down. And I
think it was that which caused – instead of a little buckle between the splices, it now
caused a big buckle in the whole of the top plate and the whole thing collapsed. And
Peter and thirty-four other people were killed. It was mainly bad site management,
the numbers that were killed, because they happened to have the erectors’ canteen
right underneath this span that fell. So of course there was then set up a Royal –
Royal Commission I think they call it – Royal Commission Court of Enquiry,
whatever. And they reported very quickly in a matter of, I don’t know, three or four
months. Gilbert Roberts had to attend, and Kerensky, who … that’s right, Gilbert
Roberts had retired as partner, but Kerensky who used to be Gilbert Roberts’ chief
assistant, he’d moved over to roads for a number of years, but for somehow – some
reason or other the man that Bill Brown had out there as resident engineer, Donald
McIntosh, when Bill Brown went out there they – they’d had a row, obviously, and all
that I know is that Bill Brown sent a message back to London to say McIntosh would
have to go. So McIntosh, who was a steel man, he was a steel draftsman actually, but
quite a bright chap, he had to leave the site and he went somewhere else. And
Kerensky put in one of his own men who was a road resident engineer, put him out
there to be on site to supervise the construction of this steel bridge. And I’m pretty
sure it was him plus Peter Crossley who were doing these bolts and it collapsed and –
anyway, as a result of a Court of Enquiry the final – well one of the main conclusions
7

Interviewee’s note: Whilst Peter was on leave from Melbourne he carne to visit me and Joan at our
home in Caterham. I do not remember this visit but during the interviews, June/July 2012, Joan
reminded me, and says he had come to see me because he was worried about the erection of the bridge
and brought with him a pile of his calculations. Peter was a very intelligent and sensible young
engineer, a graduate from Cambridge, and I am sure I would have listened to him with great respect. I
had had no involvement on the project and Peter was the only FF&P person I had spoken to about it
prior to the collapse. As I have said I now have no memory of the visit. At the time of the collapse
however, 42 years ago, I must have wondered whether I could have done anything that would have
saved Peter's and the other lives which were lost. From what I know now however the situation was so
complicated and so many of the parties involved had committed so many basic mistakes that it would
have been almost certainly beyond me to have made a difference. I was not even a Partner at the time
and was in fact four years away from being one. It was some comfort for me to read recently a quote
from the report of the Royal Commission Error begat error- and the events which led to the disaster
moved with the inevitability of a Greek Tragedy"
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was that Freeman, Fox and Partners couldn’t evade – avoid the main responsibility for
the collapse. So in spite of all our appeals it wouldn’t wash really, that it wasn’t our
fault because it wasn’t our original design, and the client had made us change the
design and that had led to this, that and the other. In the end the Court of Enquiry said
that we couldn’t avoid it and from my – I could hardly be called an unbiased
bystander, but from my point of view it’s a job to avoid the conclusion that we had to
take a lot of the responsibility.

[1:15:25]

‘Cause it all gets very involved, because the way that contracts are written, the
contractor is responsible during all stages of construction. And we could have said,
and quite rightly, well if he’d got it up there all right and they’d put the concrete deck
on, it would have been perfectly all right when it was finished. But of course the fact
that it was an unconventional type – I mean the box is an unconventional type to start
with, so contractors were pushed out of their comfort zone. They weren’t allowed to
use the standard way of building bridges, the standard trusses and the standard things
to do. They were landed with something completely new and I’m told that they kept
asking us, ‘Well how do you design this? How do you stress this? How do we know
what’s going on?’ And I think they were just faced with a blank refusal to say, you
know, that’s your problem, you – you sort it out. And not only was our resident
engineer a roads man, I think by this time their main contractor was a roads
contractor. So you know, it had all sorts of lessons for administration and design and
this, that and the other. But as a result, you know, it was pretty – pretty devastating
for Freemans and Gilbert Roberts died soon afterwards. You know, he came home
and I never saw him after that, but I don’t think he lasted very long after that.

On what grounds were Freeman Fox found at fault in the – is it the Merrison
Committee [ph] or something different?

Yeah, this isn’t – this isn’t Merrison. Well I don’t think there is any clear cut thing. I
can see how it all happened and I suppose …

[1:17:40]
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Well of course the [telephone rings] – and to be quite honest I’ve – I’ve never actually
read the report. I was offered a copy but I couldn’t face it at the time. I’ve looked it
up on the net now and I’ve seen various quotes from – from the Commission, and I
think most of the Commission were Aussie orientated if you like. I think they would
sympathise with the contractor ‘cause he was an Australian. But I, you know, it’s like
so many cases that go to law, you could go on appeal and you get a different answer.
You go on appeal again and you get another answer. So I’ve no doubt there were
arguments both sides, but in the conclusion, what I’ve quoted was what I’ve seen
from somebody else quoting on the Internet. And it doesn’t surprise me that that was
their conclusion.

What were the reactions in the office when the bridge collapses happened?

I don’t remember, I mean it was all – it was all pretty quiet. You know, we – we
didn’t know what was going on. We realised that Gilbert Roberts wasn’t around and
we realised that Bill Brown wasn’t around. But we just got on with the work that we
were doing. But obviously it must have been very traumatic for Bill and Gilbert and
Kerensky. And one of the panel on the Royal Commission was Shirley Smith who
had worked for – with Kerensky back in the old Dorman Long days. I don’t think he
would have let them come out with something which was – which was blatantly
wrong. As I say, normally it would be a contractor’s responsibility, but they –
somebody must have decided the design wasn’t the contractor’s responsibility. Not
only wasn’t it his responsibility, it was such a design that he didn’t understand it and,
you know, wasn’t educated to – or had the experience to understand it. This is one of
the perils of innovation I suppose.

Do you think there was anything wrong with the design?

[1:20:15]

I don’t think there was anything wrong with the original design. With the amended
design with the concrete deck on I suspect there was – I mean I don’t know because I
didn’t – I haven’t studied it in detail, but I suspect there was nothing wrong with the
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finished bridge. But there was obviously a weakness in designing a – a bridge, which
is going to be all right when it’s got a concrete slab on top of the steel. Obviously if
you’re going to rely on the behaviour of that without the concrete during erection,
you’ve got to know how that steel behaves during that erection condition. And I
suspect that the – the contractor didn’t understand it. I have to be very careful what I
say here, but I doubt whether there was anybody on our side that understood it. All
that they knew was that a bit of thin plate was buckling or showing small buckles
where it was bolted together, and they thought the client would have wanted them to
get rid of those buckles so that it looked right, and in doing so it collapsed. If you let
me just hypothesise. Supposing that I’d been the resident engineer out there, I don’t
think I would have let them take the bolts out. But you know, it’s a difficult call. But
once you start designing things where you – you don’t really understand how they
work and you don’t know how to analyse it and you don’t know how to do the
calculations. The other critical point is that sometimes you can get away with this in
finished bridges, in finishes structures, because when you do the calculations for a
finished structure and you check it against all possible loadings, it was conventional
for us, and I think it was conventional in the British codes – oh maybe it was only us,
because it was only very long spans. You had to design it to be safe under the
following combinations of load. I’m just extemporising a bit here, but the first
combination would be dead load plus full traffic load plus full temperature, and for
that it would have to be within basic allowable stress. On top of that you’d get
another combination, which will be dead load plus full live load, plus temperature,
plus seventy-five miles an hour wind, and you’d – you might allow a slight over-stress
with that combination. And in the case of Turkey you got an earthquake thrown in as
well as one of the combinations. So it means that you only really run danger of the
structure collapsing if all those forces happen at the same time. Well obviously dead
load is always there, live load is only there some of the time, wind is only there some
of the time, and earthquake you only expect once every fifty years. So there’s a good
chance that in a finished structure you can cut corners and you’ll get away with it.
But during these two collapses they were both done – and it’s no coincidence to my
mind, they both occurred during construction. And during construction the main
thing that you have to allow for is purely the weight of the structure. You’ve got no
live load, you might get a bit of wind but you wouldn’t expect, during a particular
phase of erection, you wouldn’t expect to have to allow for a seventy mile – you
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know, a fifty year wind, once in fifty years. And in these two cases there’s no
suggestion that I know of, of bad wind or anything.

[1:25:06]

So they showed themselves to be incapable of withstanding a simple loading system,
which was just the weight of the structure itself, plus any weight of mechanical plant,
which the contractor had on. So all of it was calculable, everything should be known.
But from then on you can calculate the stresses in it all quite easily, almost any
graduate could do it, but what they couldn’t do was to understand the stress that that
plate would take in compression. They didn’t know how to calculate at what stress it
would buckle. And I suspect because it was only supposed to be a bit of shuttering to
hold the concrete up, they cut very, very low on the stiffening, understandably. And
of course the previous example that they had of doing this was on the Tancarville
Bridge, which is a suspensions bridge, which I’ve said before. With a suspension
bridge it’s not critical. You know, if you do make a mistake in – in the deck part of
the Tancarville Bridge because the plate underneath the concrete buckled or
something, it wouldn’t have led to collapse, it would just cause a little blip or
something, that you could just hammer open, straighten off and forget about it. But
when it’s during construction – the other thing, which you should realise, during
construction a cantilever8, you’ve go no other path for the load to go. There’s no
redundancy in other words, it’s a simple cantilever and directly the support of the
cantilever goes, the whole thing’s gone. If you’ve got a continuous beam and it
breaks over one support, it’s still held up by the other end if it’s a continuous beam.
It’s the important concept of having pathways for the load to go. If you’ve only got
one pathway and that fails, you’ve had it. But most structures, certainly all these
plated boxes, there are alternative paths, which the load can go. It won’t go one way,
it will go the other. I remember having arguments with Flint of Flint and Neil, ‘cause
he was – I don’t know, they were supposed to be supervising one of our designs. And
he said, ‘Well how do you know the load’s going to go that way?’ I said, ‘I don’t.
But all I know is, if it will withstand it that way then it will stand it. You know, if it
8

Interviewee’s note: The span which collapsed at the Yarra was not a cantilever but at that stage was a
simple span. However the same principle applies, there is no redundancy in a simple span. A simple
span by the way is one where there is no continuity beyond the two end supports.
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wants – if it wants to go somewhere else and fail, let it. But I’ve still got a – I’ve still
got a path, which will support it, and as long as that doesn’t go I know it’s going to be
all right.’ So – and the other stupid thing is that in the British standards, during
erection, because they realised it’s only a temporary phase, and maybe because they
have more consultants than contractors on the committees, it’s officially allowed to
use a higher stress during construction, which has always seemed wrong to me
because you know what the loads are. You haven’t got the safety factor of saying,
‘Oh well, live load’s not going to come and the wind’s not going to come.’ You jolly
well know what you’re going to get. So, you know, those – there – and of course after
that the Merrison Committee was set up, but that didn’t go into the philosophy – well
it did I suppose because it – well, basically the Merrison Committee was set up to
investigate how you calculate the collapse load of plates under compression. They
did go on later into load factors, one thing and another, but it was basically to –
incidentally, before I finish this subject, if we can record going back to the days of the
Forth Bridge where with Gilbert’s guidance I set up tests of full size members of the
trusses of the Forth Bridge, and one third scale models of the towers. And I could – I
tested those cells of the towers in compression with innovative method of stiffening
and I could show that the stress was as I’d expected. And the same with the – with
the truss sections, they were welded box sections, welded in the corners, which were
an unconventional way of making a box. And they were tested in compression, and
you know, we satisfied ourselves that they would – that they would work in
compression. Whereas on the Yarra during construction they had a very thin plate
under compression and I suspect that – well they didn’t know until it collapsed, you
know, what it would collapse under.

[1:30:50]

We should take a break for a cup of tea in a moment.

Yeah, yeah.

But I’ve got one – one final question just to round this off if I may?

Yeah.
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And I was just wondering, at the time, back in 1970, 1971, what your own personal
reaction to collapses was?

… Well I – I don’t know really [coughs]. I think in the back of my mind I must have
thought that, you know, heads have got to roll. I’m sure that anybody in business or
politics would feel that if they’d had anything like that happen to them then if it was a
minister of the crown he’d be gone, if it was anybody CEO he would have to go. And
I think in all fields that I’ve been associated with, Bill Brown would have had to go.
But the feeling was – I wasn’t a partner then. I didn’t become a partner until 1974, so
I was never in a position to talk to anybody, except my own partners or my own –
well, the people below me really, you know, there weren’t any equals, not in our
section. And of course I felt I was lucky that I did understand the structures that I was
doing. The bits that could have failed I had tested and knew I had a margin against
them. And the deck, I knew that the stresses were low and they were well away from
any failure stress. I was a bit concerned when I saw the Severn towers, which Bill had
detailed, which didn’t have a multi-cellular thing, they were just single plates with
stiffeners. But I thought he must have looked at the adequately. I wasn’t – I wasn’t
very happy with the form of stiffening, it was just a plate with bulb flats sticking out,
whereas the Forth towers I’d had welded channel – welded angles, which meant it was
a box type stiffener. But you know, I think the fact that – well, I think the partners
sent Bill Brown out to Bosporus to get him out the way and try and get things to die
down a bit, but …

Who actually designed Milford Haven and Yarra?

Oh, I think it must have been Bill. I mean a – Gilbert Roberts would have been a
partner in charge, but the way it worked in the office then certainly when I wasn’t
there, there was no one else to put – there was no one to put in a dissenting voice. I
mean Bill would get people to draw things, and I know one engineer, he left us. It
was most unusual for people to leave Freeman Fox, and I said, ‘Why are you going
Morris?’ He said, ‘Oh I can’t stand it anymore. You know, I asked Bill how this
works and he won’t tell me, or can’t tell me. And I’m just not prepared to take the
responsibility anymore.
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Hmm. Could I ask you this question with the proviso that we could always lock it up
for thirty years, but do you think there was anybody who was individually responsible
at Freeman Fox for some aspects of those collapses?

Yeah, if anything it was – if anybody was responsible at Freeman Fox it must have
been Bill Brown, there was nobody else there. Unless you could say that Gilbert
Roberts should have realised and should have stopped him. But, you know, Gilbert
was in and out of the office, he’d be there for a few hours. I never really knew but
there were stories that Gilbert had been drinking too much and wasn’t really in
charge. But you know, I could see how it was happening between him and Bill. Bill
would get his own way and, I don’t know, they went through a stage I was told where
they weren’t talking to each other and very often Gilbert would drive Bill home in the
evenings and they were – they were very close and I – I don’t know. I mean, when – I
don’t know whether Gilbert was around when all this changing was going on, when
the client was making us change the design from the steel battle deck to the concrete –
concrete composite deck. But if Gilbert had retired then, there was no one who could
second guessed Brown as to what he would do. You know, so it’s a job to imagine
but it was basically Bill Brown was the designer and he’s had a lot of draftsmen
working for him. Unless I was involved and I would do the calculations, but that
didn’t happen on many bridges because I was a suspension bridge specialist.

[End of Track 9]
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Track 10

I had one other question on the Royal Commission into the bridge collapses. What
was the effect of that process on Freeman Fox more widely?

Well it made it much more difficult to get – to get design contracts. I mean for
example, some of our rival consultants, if they were going round to try and get a
contract they would take a copy of the Royal Commission report with them and leave
it around for the potential clients to read, so obviously that was difficult. But
immediately after the collapses we were in the process of designing the First Bosporus
Bridge, and apart from the client, I think, deciding to bring in this board of consultants
to check what we were doing, that bridge went all right. But it was the future ones
really. I mean the Humber Bridge, which came later, we were already appointed –
1928 I think by the Hull city authorities to do that, and they allowed us to carry on
with it. I didn’t hear it directly but I’m sure as I can be that the – the man in charge of
the – the client for the Humber Bridge at Hull City Council, they said that they would
let us do it provided that Bill Brown didn’t get anywhere near it. And that might
explain to you why Bernard Wex became the partner for the Humber Bridge. It was
because at that time I wasn’t a partner, the Humber Bridge Board wouldn’t have Bill
Brown, Gilbert Roberts had retired, so the partners decided that Bernard Wex would
be the partner in charge. He was a good chap, good engineer, but he had no
experience of suspension bridges. So he was made the partner in charge of the
Humber Bridge, and I … I was nominated as the project engineer for the
superstructure, and Keith Simm was project engineer for the foundations. But
because of my experience on suspension bridges I did initial design for the towers and
I decided that concrete was a better material for the towers rather than steel. And I
told Bernard Wex this and he looked into it with Keith Simm, and you know, they
agreed with me that it was the right material. And as it was concrete it would then be
part of the foundation contract because that’s the sort of material that foundation
people use [laughs]. So the towers moved over to Keith Simm and I was – I was
doing the rest of the superstructure. Pause on it. Do you want me to go to becoming a
partner?

I was going to …
© The British Library Board

http://sounds.bl.uk

Michael Parsons Page 148
C1379/77 Track 10

No, go on.

I was going to ask as well, I was just wondering, did the company change more
generally?

Well I suppose it must have had an impact in as much that we did decide to
amalgamate with a firm of water consultants, John Taylor and Partners, so that we
went together then from Freeman Fox, which didn’t really have any water supply,
water management experience, to a combined firm, which could deal with bridges,
roads and water. So it gave us another string to our bow, but I suppose in hindsight it
really was the beginning of a withdrawal from major bridge work. We’ve already had
some in the pipeline as I’ve explained. But I think – I certainly and I suspect other
people realised that things were going to be an uphill battle from then on to maintain
our position, which was very sad because with the Humber Bridge we’d had four of
the – of the ten longest suspension bridges in the world, including the very longest,
the Humber, which maintained that position for seventeen years. But I’m convinced
that because of what had happened we didn’t really stand much chance – you can
imagine a client using public money not wanting to take the risk, especially if it was a
foreign country, to take on a consultant who people could throw this mud at to their
heart’s content.

[05:25]

You’ve mentioned partners lots of times over the course of this; when did you become
a partner yourself?

Oh I was made a partner – or it – sorry, the phrase is invited to join the partnership, in
1974. That was obviously after the Severn Bridge, after the First Bosporus Bridge
being completed and opened, and after the Humber Bridge started with Bernard Wex
in charge as the partner. I was then invited to join the partnership, and as far as the
Humber Bridge concerned I sort of moved up a peg and became – instead of being the
– the engineer for the superstructure, I was the alternate partner for the superstructure,
so if a partner was required and it was to do with a superstructure I could stand in for
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Bernard Wex. And one of the critical things that a partner has to do in the way that
things were set up in those days, it was the partner who had to sign the monthly
payment certificates for the contractors, and he would sign Freeman, Fox & Partners
and the client would recognise his writing Freeman, Fox & Partners as the partner
who was in charge of the contract. When I was invited, what was that? ’74, I would
have been forty-six I think. Seventy-four and twenty-eight … yeah, so I would have
been forty-six, and that was a reasonable sort of age to become a partner. But I still at
that stage – there was still Bill Brown as another bridge partner, which was unusual
during my experience to have two partners. When Kerensky became a partner he had
to move over to road work, but I didn’t, I stayed on as a bridge partner, one of the two
bridge partners in 1974.

What are actually the – the duties of a partner if you like?

Yes, well it’s a good question. The way Freeman Fox was organised, there used to be
just one bridge partner, one partner for power stations and one for dams and one for
roads. And that’s the way it worked. Sometimes there were two partners depending
on ages and circumstances, but usually there was only one. And in the case of the
bridge people they were always in a separate office away from the other partners, and
there wasn’t really much contact at all except at monthly partners meetings where
they all used to gather round and give their reports on jobs and listen to a financial
report from the financial director or partners as the case may be. And of course the
partners had to carry the financial responsibility for the firm. If the firm made a loss,
and we never made much of a profit, it was always a margin of, I don’t know, two or
three per cent, sometimes plus, and then a few occasions it was minus. And of course
if we couldn’t meet our liabilities then the individual partners were jointly and
severally responsible for the payment. So if you found yourself you were the only
one with any money you had to fork it all out. And of course if – if we were sued for
some accident or some misfortune, I think the limit of the insurance was about two
million in those days, and once that was gone the partners’ personal assets would be
up for grabs. I never knew that that occurred in any circumstances with any firm,
mainly I suspect because the people who were suing realised that the partners
individually weren’t worth very much, especially in our – well, not especially in our
case. I imagine it was quite general that most of the partners, if they were married
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they would have most of their assets in their wife’s name. And I know when I was
invited to be a partner we had the possibility of being sued over the collapses in 1970
still hanging over our heads and I couldn’t get a definite answer from anybody as to
whether I would be liable coming in as a partner, although the feeling was that as I
wasn’t a partner at the time I wouldn’t be adversely affected. But I know at least one
other senior engineer who was considered to be invited to be a partner, he turned it
down because he was a bachelor and he didn’t want to risk all his – well I don’t know
how much he had, but any assets he’d accumulated to that time, he didn’t want them
to be put at risk. But later on, I don’t know quite when, we did change ourselves into
a limited liability company, where of course the personal assets of the partners who
then become directors are not at stake in any collapse unless it’s criminal negligence
or criminal proceedings.

[11:45]

Aside from the risks, are there any perks or benefits to being a partner?

Very little. The only noticeable perk is that you get a secretary, and I had a very nice
secretary who I’ve remained friends with ever since, called Hyacinth Roberts. She
was certainly the first black secretary that Freeman Fox had employed. She was a
West Indian girl from Jamaica, and her parents had come over soon after the war, as
many had from Jamaica. And she’d been left in Jamaica to be brought up by her
grandmother. But eventually she came over to get a job for herself, and I know our
personnel department were a bit hesitant about putting her forward to me because
that’s the way it used to work, the personnel department would pick likely candidates
and she came over to me and I took her on. The only other perks I can think of is that
– well it wasn’t really a perk because senior engineers would often be given cars, they
would either be given cars or they would use their own cars and collect mileage from
their travels. But partners would be – I think that was the difference, partners were
actually given cars, whereas senior engineers would usually use their own and collect
mileage. But in my case for many years I said I didn’t want a car because I was either
flying to sites or I would go by train, so – but eventually Gilbert Roberts said, ‘Oh
Mike you’d better get a car ‘cause there may be a time when you’ve got to get to the
airport and you can’t get there. So you’d better get yourself a car.’ So I did get a car,
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most of the time it was stuck in the garage while Joan’s car was out on the drive.
Apart from that … well there was the question of pensions. You know, the staff had
quite a good pension scheme in those days, it was a final salary thing, which most
firms couldn’t afford nowadays, and a lot of them that thought they could afford it are
closing down. But when I became a partner that was no longer available, so I had to –
I had to do what was – the thing allowed by the Inland Revenue at that time, was –
which was to put I think it was seventeen and a half per cent of your salary into a
private pension scheme. But then when we came a limited liability [company] I had
to stop that, but fortunately they allowed me to go back into the staff scheme. So now
I’ve got a pension from the staff scheme, plus about ten other pensions, which was as
a result of annual contributions whilst I was a partner. But apart from that I can’t
remember. I suppose – maybe we were allowed to travel first class on the railway,
I’m not sure. I think maybe we were, but apart from that I can’t think of anything.

Why did the personnel department hesitate to assign you a Caribbean secretary?

Well that was the – that was the way things were done in those days. Everybody else
in the firm was white and – well I was – I was the only one to have a black one while
we were there. I suppose it’s even wrong to call people black people, but I can’t – I
can’t understand that. I mean if a person’s black I don’t see what’s wrong with saying
that they’re black. I don’t mind anybody saying I’m white or pink or I’ve got blotchy
skin if they want to. Anyway that’s why there was a certain amount of hesitancy. I
know she was very, very grateful because she had an accident in her car. She – she’d
learnt to drive after I’d taken her on and she had an accident in her car and it was
going to cost her quite a lot of money, well, a fair amount of money to get it repaired.
And she asked the firm if they would advance her salary. I didn’t remember the
details but apparently the firm asked me to stand security and I said I would. It wasn’t
until many years … excuse me. It wasn’t until many years – sorry, could you stop it a
minute?
[17:00]

It wasn’t until many years later that I phoned her up one Christmas long after I retired
… sorry, my … I phoned her at Christmas and she told me this story about how
grateful she was that I’d enabled her to get this loan to let her carry on driving so that
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she could get to work. She was a very boisterous sort of girl, well not a girl, she was a
young woman, but with an age differential of thirty years or so you tend to think of
any young woman as a girl. So that was the – I think even after I left, I only
remember one other girl who was not white. No, sorry, there must have been at least
two ‘cause we had some Chinese secretaries from our Hong Kong office. And we had
this Indian girl, but Hyacinth was definitely the first of the – the coloured ones, and
the only Jamaican that I can remember. I mean they might have dozens of them there
now, I don’t know. They’ve got vastly bigger staff now than they did when I was
there.

How did you feel about becoming a partner?

Well I suppose I must have felt it was – it was the achievement of – as far as you
could go in consulting engineering, as far as I could go in bridge engineering,
although as it turned out I’d possibly gone as far as anybody could reasonably expect
to in bridge engineering. And I – you know, I realised the fragility of the economic
situation, being a partner. But I had nothing to be ashamed of.

[19:15]

I was wondering if we could talk for a little while about life outside work. What did
you do with your – your free time in, say, the 1970s?

Well one of the features of working in London if you’re commuting, as I was, well the
vast majority of people that work in London, they spend at least an hour to get to
work and at least an hour to get home. So it’s a question of leaving early in the
morning and get back late at night, so virtually there’s no time to do anything in the
evening. And we had the children, one, two, then three. So there – there was no time
really for, I don’t know, getting involved in sports and golf or theatricals or whatever
things people do to pass their spare time. It was working through the work. We used
to have annual holidays with the children and for a lot of my time in London I didn’t
have a car so – from choice, so I used to rent a car from Godfrey Davis outside the
office in Victoria and drive it home and we’d have it for the fortnight or so, bring it
back and that was the holiday. So really … and a bit of gardening I suppose, although
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I was never a keen on gardening. I used to cut the grass and do the heavy work, but
that was about it. I can’t remember recreation activities. And of course this was –
most of this was before television, but we had the radio and I would have had a
gramophone and record players. And I was always reading books from the library, so
that was about my spare time.

How does family life fit around work life in, let’s take the ‘60s and ‘70s I guess?
Let’s take the ‘70s, it seems a …

Actually the decades all mingle into one now, but [laughs] – ‘60s, ‘70s, ‘80s. Well
the work life, I mean it goes back much further really where I was the breadwinner. I
was expected to go to work all day and provide for my wife and children, provide the
housing, well, provide for, that’s including everything you need to provide for. And
my wife, she worked full-time until we had the first child, and after that she didn’t
work until – until the youngest child was about ten I should think. And then she got a
part-time job. Sorry, that’s – that’s slightly wrong. I said that she worked full-time,
she didn’t, because when we went up to Castle Donington when I was getting
experience from my qualifications, she worked three days a week up there. But she
was – after she had children, as I say, it wasn’t until the youngest was about ten that
she went back to work part-time. And over the years she – she was doing part-time
work until she retired, which we would coincide for holidays, and weekends we’d
have together. And most of the time she was working she was only working three
days a week. She shared it with a – another woman who is still a very good friend of
hers. Meanwhile I was carrying on doing the full-time job earning the money, earning
the pensions so that we could retire when we were just about sixty.

[24:05]

What did your wife actually work doing?

Well, she took a general degree at Exeter – well it wasn’t university then, I think it
was Exeter College, but she took an external degree from London University in
General Science. But because – I think because it was wartime it was only a two year
course, and although her professor would have been keen on her staying on for an
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honours degree, I think if truth were known she was only too anxious to get away
from her – from her mother [laughs], which I suppose is not uncommon in girls
growing up. But she went to London as a civil servant to work for the Ministry of
Supply, and he job at that stage was to work in – I don’t know, information collection
I suppose you would call it. She was in the atomic energy branch and their job was to
go through a whole host of technical magazines, and to highlight anything on – on
nuclear energy research, which might be useful to the Ministry of Supply people who
are working at Windscale on the experimental work for nuclear energy. Then when I
went into the army she went up to Windscale to work in the laboratories up there.
And then when she came back to London after I’d come out of the army she worked
at Imperial College, working with Dr Chapman on researching ship designing. And it
was while she was there that she’d got some information on the way they stiffen the
plates of ships, which I could use in the design of the Forth towers. And then later on
after – after she went back to work she worked as a laboratory assistant in a
comprehensive school in Surrey, and that was the last job she had. That was working
for Surrey County Council. So it was a mixture of jobs, all reasonably suitable for her
abilities and talents, but nothing that would stretch her capabilities. But that’s the way
things were in those days.

[Closed between 26:59 – 33:39 until November 2042]

[33:41]

I was wondering as well, was there much, I guess, social life attached to – to work?

No, I think that’s sometimes a feature of working in London. You know, we –
everybody comes into the same office in the day but at night they’re spread around
sort of a twenty, thirty mile radius of Central London and they don’t get much time
anyway, evenings and things. We used to have an annual dinner dance type thing
once a year, that was the only occasion when Joan and I would get my parents to
come up and look after the children so we could have a – the day off. Apart from that
we were always looking after the children while they still needed looking after. So
there wasn’t much social life.
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[End of Track 10]
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Track 11

Just to recap, when abouts did you become involved with the Humber Bridge?

Well the – the firm itself they were – they were engaged with Hull City Council in
1928, which is the year I was born, but I can’t really claim to have been involved at
that stage. I suppose it wasn’t until – when was it? After the – after the Bosporus
Bridge was finished, I think it must have been around the 1980s – no it wasn’t.
Humber Bridge, that’s right, it must have been about 1970 that we started work on it
because … I’ve got to tread my way around these dates. That’s right, it was 1974 I
was a partner, that was well after the Humber Bridge was started. So we started it
when the First Bosporus Bridge was finished. And, well, that’s when it started for
me.

Why such a long gap between 1928 and 1970?

I don’t know, well it’s like a lot of these things, you know, people see a gap and they
think, wouldn’t it be nice to have a bridge there? And then they set up a committee to
discuss it and then it takes years and years – well sometimes it takes years and years
to accumulate the money. And even in the case of the Humber Bridge for example, it
took many, many years for there to be money, and I remember that Barbara Castle
who was the Minister of Transport at the time, at some pre-election speech, she
promised the citizens of Hull that they would have a bridge across the estuary. And
there was lots of trouble – it had to go through Parliament. I think it’s a hybrid Bill
you’ve got to pass to empower anybody to build a bridge like that across the – across
an estuary. And the money – they didn’t have enough money, but eventually the
Ministry of Transport agreed that they would lend the Humber Bridge Board a certain
percentage of the capital, I think it might have been about seventy per cent or
something. But the rest of it was the responsibility of Hull City Council. And the
Ministry made it as clear as they could that if the costs over-ran the debt would occur
to Hull City Council rather than the government because it was only a loan from the
government to Hull City Council. And it’s those sort of things that take time. It often
amazes me how long it does take in this country, but you can see the government can
be faced with quite a clear cut issue, or one which is clear cut to them. And even if
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they’ve got a good majority in parliament it’ll still take them two year to get it on the
statute book, let alone get anything actually done or wait to see signs of improvement.
Usually before it gets to that stage they’ll think there – they’ll find there are
unintended consequences and they wish they hadn’t started. By you know, things do
take a long, long time. But this was rather exceptional.

Hmm.

But other people say that, you know, the Turkish Bridge, the Bosporus, there were, I
don’t know, Atatürk or somebody or other looked across there and said, ‘We’ll have a
ferry there.’ And they did have schemes for having floating boats across the
Bosporus, I don’t know, thousands of years ago.

Hmm. Just to re-cap, your role was superstructure engineer?

To start with I was the project engineer I think we called them, project engineer for
the superstructure, the Humber Bridge. When I became a partner in 1974 I was then
made the alternate partner to Bernard Wex for the superstructure. I think I’ve already
said that haven’t I in an earlier bit of the discussion?

[05:10]

Hmm. Decision to use concrete and then – yeah.

That’s right, I suggested we used concrete towers to Bernard Wex who hadn’t really –
he wasn’t an experienced – well he didn’t have any experience on our big suspension
bridges. Was that – was that on tape where I explained why – how he became a
partner?

Hmm.

Yeah, okay.

What sort of chap was Bernard Wex?
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Oh he was quite a pleasant chap. He – he came from Imperial College and he had
been in the war. I think he was a tank commander during the war, so he was a fair bit
older than myself and he was quite a tall and imposing figure. Quite, quite friendly, I
always got along very well with him. But I don’t really know whether he had much
of an engineering bent or a – I think that’s fair. He was a good organiser and he got
on well with people as you’d expect from a tank commander, but I don’t remember
any evidence of being a good – well, being an engineer, not in the sense that Bill
Brown was or that I was partially, or that Gilbert Roberts was. He was more of a
manager of men if you like.

Hmm. Was your own work on the Humber Bridge more organisational, managerial
or technical?

Well once I became the partner in – the alternate partner for the superstructure, or
even before that, I was involved in all the technical aspects of the superstructure. As I
said, we’d passed the towers over to Keith Simm because it was concrete, which I
thought and believed was the best material for concrete tower – for towers. ‘Cause
they are primarily – well they’re always in compression so basically concrete is the
material. It presents itself as a suitable one. But then I had to – I personally had to
decide how we would shape the box to make it stiff enough for counteract flutter, and
I decided on the depth of the box. But I suppose from then on most of the detailing
work was done by the engineers along the lines of the design of the Severn Bridge,
because most of the stiffening on the plating was very similar. But after that of
course, as being a partner I was in – I used to go to site meetings for example every
month, where the state of progress would be discussed and I would walk around with
the resident engineer to see how things were going and pick up anything that they
hadn’t picked up, which was very unusual. And there – there was one case where late
one evening I had a call from Douglas Strachen in Exeter – in – what am I talking
about? In Caterham to say that the contractors had dropped something and this was
all headline news with BBC. I think I’ve done all this haven’t I?

You mentioned this incident, yes.
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So I was involved in the foundations – not so much in the foundations. I was
involved in the design and the construction of the superstructure, and I was – I was
concerned with progress on site. And although we had delays on the Severn Bridge
during construction, we had even worse ones on the Humber Bridge, so that – that led
to a lot of argument with the contractors. Because once again, like the – like the Forth
and Severn Bridges, this was another cost-plus contract, which was a basic mistake I
think. But the alternative in those days would have been to invite international
tenders, and somehow or other the British steel contractors had persuaded everybody
that it would be unpatriotic to allow foreigners to come in and build our showpiece
bridges. So they decided that they would have to build them and they decided that
they didn’t want the risk of a fixed price contract, they would much prefer a cost-plus
contract if you don’t mind. It was a bit more elaborate than that in as much as there
was a target figure set, which we had calculated as the figure, which they should aim
at for the cost to be. And that if they came below that figure they could claim I think
it was half the difference as profit, but if they went above that figure their fixed profit
would gradually decrease until eventually it became nothing. And that was the state
we got to, the costs had run away so that their profit margin was down to nothing. So
you could say they had no incentive to finish the job at all and, you know, it ended up
with court cases and arguments. Anyway that was part of the job, partner in charge of
the superstructure.

[11:30]

And how do – how do costs run away on a job like that, when you’re building a
bridge?

Oh well it’s quite easy. The men won’t work properly and – while they’re cable
spinning for example, the contractors accept that they can’t spin when the wind is
over, say, fifteen miles an hour, say. So their engineer – he would anemometers on
the tower top and if the wind went above fifteen miles an hour he would like to say,
‘Well all right chaps, hang on, we’ll wait for twenty minutes, half an hour, see if the
wind drops.’ Especially if he can – if he knows that the chart looks as though it may
drop. But the men would say, ‘Oh no, we’re not going to stand out here in this cold
wind, we want to get up into the huts in the tower top.’ And they would get their way,
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they would go up to the tower top and sit in the huts and have a cup of tea, many cups
of tea. And then when the engineer could see the wind reducing he would like to say,
‘Come on chaps, in half an hour the wind will be all right, get out on the catwalks and
get ready to spin.’ But the men would say, ‘Oh no, no, we’re not going to go out there
until the weather’s suitable.’ And they would sit there and wait. And you know, it’s
– when you ally with this with the fact that they’re on good pay, there aren’t a lot of
jobs available when this is finished and the unions would help them to delay and delay
and spin the job out. You know, it’s quite easy for men not to work at their best if
they’re so minded. It’s a hobby horse of mine but I think most people – most people
need a bit of incentive one way or another. They either need a – when I started in
engineering, the first site job I had at Castle Donington, the site foreman, that’s the
contractors man, he’d walk round the site on a Friday morning – he – he was walking
round every day, but Friday in particular. And if he saw people that he thought
weren’t pulling their weight, they would get the sack on Friday, on the – in the
afternoon. They’d be given their wages for the week and told, ‘Don’t bother to come
back.’ Well that’s an extreme form of incentive, not to lean on your shovel. So you
know, you ask me how do jobs go slow? It’s only too easy for jobs to go slow. It’s
how people manage to get them clicking along to time and get them finished that’s
right. And this is one thing I’ve got to say – well I haven’t got to say, I will say for
Bill Brown; he was very good at pushing contractors to make them push men to get
jobs done quickly. ‘Cause it all started with the Turks saying, ‘We …’ – I mean
you’d be laughed out of court if you suggested a cost-plus contract to them. You
don’t want to – what are you doing? Fixed – goodness me, they’d have nothing but a
fixed price contract and you would have to bid against at least four international firms
of a fixed price. And if you – if you went over the time or things turned out bad, etc,
etc, you could moan to your heart’s content, they wouldn’t take any notice. They’d
say, ‘Well, that’s the contract, you get on and finish it.’ And when the contractor’s
management is faced with that, they’ve got to pass that message down to their
workforce. But directly you take the pressure off the top it just goes – it just goes
berserk.

[15:40]
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I mean I could see it because I – we had an office out in Hong Kong and I had a job –
I had a job to do for them in Hong Kong. And the attitude of Hong Kong and their
contractors was completely different to the attitude in this country. You know, over
here it got to the stage where you invite bids, and contractors, a lot of them, instead of
spending their time working out how they could erect this as quickly as possible and
save money, they’d have a good team to work on to see how they could get round the
contract. How they could make claims for delays and difficulties and – anyway,
that’s me going on a hobby horse of how you can let a contract run over time. And of
course the whole thing has gone even further now. Instead of having just a fixed price
contract they make it a fixed price contract plus – well they don’t even make it a fixed
price contract. They make it such that you’ve got to build it and you can collect your
money in tolls and you can hand it back to us in good condition in thirty years time.
That’s what the government did on the Channel crossing. And it’s all a question of
giving people a limit to where they can go and they’ve got to react and get the job
done.

Other than labour problems were there any other challenges building the Humber
Bridge?

No not really, not apart from the – well there was difficulty on one of the foundations,
which I don’t know all that much about because – or not very much about because it
wasn’t my concern. But the ground was softer than they thought and the caisson
wouldn’t go down properly and I don’t know, all sorts of complications, which caused
a lot of the delay in one of the foundations. But apart from that I think it was –
although it was the biggest in the world and I think the contractor had underestimated
the time it would take for the spinning, I think just simple things like the time it would
take for the men to walk from the tower top to the middle of the span while they were
spinning all took them a bit by surprise. And you know, they tend to be in open
estuaries where if there is a wind blowing you get the full force of it. But there’s
nothing – nothing particular I don’t think.

How long was the bridge?
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How – in physical length? Oh the main span was 1410 metres, which put it well and
away the longest in the world at that time. And in fact it stayed the longest in the
world for the next seventeen years.

Does that length cause any particular issues when you’re designing and building it?

Well not really because we’re – we’re still within the – the limit of the ability of high
tensile [ph] steel wire to form a cable to span that length. And you know, this is
shown by the fact that the latest – in fact the one that superseded that as the longest is
the Japanese one, which is within a few metres of 2000 metres, so you know, it’s a big
step away still within the capacity of high tensile steel wire.

[19:50]

Had design and construction of bridges come on much in – I guess this is – I guess the
third or fourth suspension bridge in this series isn’t is? The Severn, Forth …

Yes, since I – well, since the Humber Bridge we did the Second Bosporus Bridge,
which was very similar to the first except that it’s eight lanes instead of six, four each
side. But I – I have looked at recently and the – the four longest spans in the world,
which are all – yes, sorry. The Humber Bridge is now the fifth in the world; there are
four longer. And of those the longest is the Japanese one, which was designed to
carry road and rail on two levels, so that – that fits a conventional truss system with a
deep truss with a – with trains going in underneath. They’ve never used trains on it
but they’ve kept it in case they want to use trains on it. But the next three are all box
decks, very similar to the Severn. And although I can’t be absolutely sure I think
they’re all the same depth as Severn, three metres deep. So really after Humber there
– there has been a big expansion, not only those four that are longer but there have
been a lot underneath Humber, which have been built, which are still quite a lot longer
than Severn. Severn for example I think is now twenty-fifth in the world, whereas
when we built it, it was fifth or something like that.

Was much made at the time about how long the bridge was?
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Yes, it was recognised round the world and there’s a BBC – there was a BBC
programme at the opening of the Humber Bridge9. And during that they relayed
messages from the bridge master, the Verrazano-Narrows Bridge in America – in
California, which up until then had been the longest in the world. So we had their
congratulations. And I think we also had congratulations from New York where their
George Washington Bridge was one of the longest before Humber. So it was – you
know, it was a world recognised even that we had the longest span in the world. They
weren’t to know then it was going to last for seventeen years. I mean the record was
going to last for seventeen years. But it is quite an achievement when you see the sort
of things that are going on nowadays, where they’re not trying to make long spans,
they’re trying to make tall structures. And almost every six months you hear there’s
another longest in the world and so our seventeen years unchallenged was quite –
quite good really.

What did you feel about helping to design the – the longest bridge in the world?

Well it’s all become part of – part of my life. I haven’t – I don’t go round feeling six
inches taller, although I could do with another six inches, because I’ve designed the
longest span in the world. Because in a way it was just a comparatively simple
extension of what we’d done on the Severn Bridge. You know, I explained earlier
that the complications of the deck have gone because – except that I had to find the
right depth to make sure the wind speed would be high enough before it became
critical with the flutter. But once the depth was decided, once again, the stresses were
all quite low. Although it’s deeper than the Severn, the fact that it’s a much bigger
bridge, much longer bridge, means that the cables were that much heavier so the
stresses were still quite low in the box. And the towers as I say, I was instrumental in
saying that they should be concrete, and one of the four longer ones is also concrete.
And I suspect that more of them should be concrete but they’re still wedded to the
American steel design of towers.

[24:50]

9

See interviewee’s note at the beginning of track 13
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I was just wondering, if there’s a closing question today, if you could just describe to
me what it looks like if I were to – to see it?

What, the Humber Bridge?

Hmm, from standing on, I don’t know, a convenient hill nearby.

Well it’s a fairly level landscape, and it would strike you as a – well obviously like
any suspension bridge you’ve got two pretty enormous towers at each end with a
cable strung between an anchorage on each shore up to the top of the towers and out
to the middle. And because it’s so long and the – there was no great requirement for
height for navigation up the river because no big ships go up there, so it’s
comparatively low over the water, it – well it’s got the elegance of a suspension
bridge but it hasn’t got anything like the drama of a suspension bridge, like Brunel’s
bridge across the Avon Gorge in Bristol, which although is much, much shorter is in a
really dramatic setting where you can almost feel the cable leaping across from one
cliff to the other. The Humber Bridge just really skirts along a pretty flat – to my
mind, uninteresting countryside. The – both Bosporus bridges – well, the Severn
Bridge itself is – is a bit more attractive because it does come off a cliff at one side.
And then of course both Bosporus bridges are quite spectacular because they’re in
such a big colourful city with what goes on in big cities, especially Istanbul. And of
course there they’ve got lots of traffic on the – on the Bosporus itself, water traffic.
All taxis, commuter services run up the banks of the Bosporus, and of course there’s a
fair amount of sea-going ships come through – sorry, I’ve diverted on to other
bridges, but it’s the main exit from Russia by sea into the Mediterranean and the
Atlantic and the wider world. And I know at one stage, we were all very hush-hush at
the time, but we had to design some portholes in the towers so that someone – I don’t
know who, someone could keep a vigilant eye on what was going through the
crossing. And I suspect it wasn’t only things on the surface, I think they wanted to
look at what was underneath the surface. So, you know, that is a really dramatic and
important waterway, and I’ve no doubt that similar dramatic places can be found on
lots of the other long span bridges. But I’ve been limited to this country and Turkey
for the – for the really long ones, and I’ve been very privileged to do so.

© The British Library Board

http://sounds.bl.uk

Michael Parsons Page 165
C1379/77 Track 11

Do you have a favourite out of the bridges we’ve talked about?

Well I think if I’ve got to pick a favourite I’ve got to pick the – the first, the Severn I
think. Although Forth comes a close second because it was more a product of my
own – my own hands and brain. I mean Severn was quite a lot as well, but Forth had
the advantage that I’d just come straight from college and it was a big leap. So it was
those two really, the rest just follow.

[End of Track 11]
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Track 12

I understand – I think you said there were a few extra things you’d like to put on
record about what you said about the Yarra Bridge?

Yes [coughs]. I would just like to say why I was wrong yesterday to express an
opinion as to who was responsible for the collapse of the Yarra River Bridge in 1970.
Firstly, I was not in a position to have an opinion. Two, I had had no involvement in
the design or erection of that bridge. Three, although on the first day after the
collapse I was told that the removal of some bolts was the immediate trigger for the
collapse, I knew nothing of the background for the bolt removals. Three, it was only
many years later that the confusion in the contractual arrangements among the parties
to the enterprise became known to me, mainly from the Internet. The Royal
Commission had great difficulty – sorry, four – the Royal Commission had great
difficulty in apportioning responsibility. Five, I am in no position to try to apportion
responsibility for the total collapse. I therefore must insist that all reference to the
Yarra Bridge collapse in yesterday’s interview, Tuesday the 24th of July 2012, should
be deleted10. I know you may have difficulties in doing this but I thought I would – I
felt I had to make my position clear as to what I would prefer. Well that’s all for the
statement that I’ve got to make. Okay? I suppose it’s because …

[0:02:10]

I was wondering why – why this issue has concerned you?

Sorry, we’re on now are we?

Yeah, is that okay?

10

Interviewee’s note: This Track 12 refers to what I had said on Track 9 from 00:52:15 to the end of
the track. Overnight I had become concerned that I may have unfairly placed the whole of the blame
for the Yarra collapse onto Bill Brown. However on listening to the recording with Tom the next
morning I realised that my opinion had been more qualified than I had feared and that neither Tom nor
I had used the word "blame" as I had imagined. Never the less now having read, and added some notes
to the transcript, and listened to the recording I am satisfied with what I said and wish to withdraw the
sentence “I therefore must insist. .... the 24th July should be deleted”.
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Yeah okay. Well it’s a situation, which has – which I’ve lived with for virtually the
whole of my working life with Dr Brown in the background, not quite knowing what
his position was relative to myself. And it’s also – in apportioning responsibility for
what is known in Australia as the major constructional catastrophe in the country’s
history, I felt I just didn’t have the evidence and I felt it was in a way disloyal to
express it so clearly in words. As – as to why it should upset me, the strangest things
can upset me nowadays, as Tom will be able to tell you. So it came as no surprise to
me that this particular episode I would have found particularly upsetting.

[End of Track 12]
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Track 13

Yeah.

When did the Humber Bridge actually open?

Well it was finally completed and opened to traffic in June, but we had an official
opening with the Queen to introduce herself to people on the 17th of July 1981. And
at this time the BBC did a extensive programme – television programme of the
opening ceremony, and they included excerpts from – from – 11I think it was the
bridge master for the Verrazano’s Narrows in California, which until Humber Bridge
had been completed was the longest bridge in – in the world, and they sent their
congratulations. And I think similar congratulations were received from the bridge
master of the George Washington Bridge, also in America, because Americans were
the leaders in this field at that time. And it’s worth saying at this time that it was the
longest bridge opened on that day, and it remained the longest for seventeen years
until the Japanese built a combined road rail bridge, which was considerably longer at
nearly 2,000 metre main span. I don’t know whether – this might be the point to say
that [coughs] in the future, after Humber Bridge, there are to date four bridges that are
longer than the Humber Bridge. The longest, I’ve already mentioned, is this Japanese
bridge. But there are three others, which are – which are longer. But all of these have
got a box deck structure similar to the Severn Bridge, and I believe they’ve even got
the same depth that we, I chose for the Severn Bridge of three metres, the depth of the
box, which was quite flattering to feel it had been copied. And one of the four longer
bridges has concrete towers, which the Humber Bridge has at my suggestion.

What did you do after the Humber Bridge was up?

Oh well [coughs], shortly after the Humber Bridge was finished I had the job once
again of tidying up the accounts. I explained earlier on that this was – this was really
11

Interviewee’s note: Actually the congratulations came from the Mayor of New York for their
Verrazano-Narrows Bridge which was the world's longest span before the Humber and from the City
Mayor of San Francisco for the iconic Golden Gate Bridge which had been number two. They both
accepted their new positions behind the Humber with good grace. In addition congratulations were
received from Sydney, Australia, linking the opening of the Humber Bridge, to the designer of their
iconic Sydney Harbour Bridge, Sir Ralph Freeman (senior).
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the first of the bridges where I was a full partner in my own right for the
superstructure, although I shared it with Wex for the – I shared it with Wex because
he was the partner in charge of both foundations and superstructure, but I in my own
right was partner for the superstructure. And one of the functions of the partner as –
as partnerships were set up, was that they were the only ones allowed to sign the
contractor’s certificate, which is a certificate of payment, which they issue every
month to cover their costs for that time, and anything else they can claim under the
contract. And the partner has to sign – to sign Freeman, Fox & Partners in our case
before the client will honour this money, which is due. I know at some times during
the construction of the Humber Bridge I was signing contracts for about one million
pounds every month, which is not the sort of thing I imagined myself doing when I
left university forty years before.

[04:30]

What were your dealings like with contractors on the Humber Bridge in particular?

Well con – British contractors in particular – not that I’ve got much experience
overseas but I did visit Hong Kong for one project. But my experience of British
contractors is that it’s very difficult. They’re always trying to make claims, extras
into their contract, which I can’t really blame them for because the way the
contractual setup is set – is arranged is that these contractors have to quote fixed
process against a consultant’s design, and they have to compete against usually at
least three other contractors, often many more. And the competition is very, very
keen to get the contract. So contractors have told me, you know ‘It’s – it’s a very
difficult life, Mike. You know, either we go in for bids and we don’t get the job or we
go in for a bid and we get the job and we lose money, and the only way we can keep
in business is to make any claim that’s at all feasible and to try and get anything we
can past the consultants.’ So that – that was the atmosphere and some contractors
confided that they used to spend time during the tender period not – some of them –
most of them would be working out how they would build the job and how they
would progress and work out their programmes of work and all the rest of it. But
some of them would be working out, or trying to find loopholes in the contract where
they could claim for extra money. And the most fertile fields are unforeseen ground
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conditions, unforeseen weather conditions, unforeseen labour conditions, anything
you can think of that gives grounds for a claim or an excuse for delay. Which does
make the life of a consultant, especially the partner in charge, very difficult, and he
spends a lot of his time writing letters to the contractor, which have got a contractual
bias. You – you tend to adopt the attitude of a solicitor who’s got to watch every
word that he says, to instruct the contractor what he must do and what he mustn’t do.
And the danger is, every time you – you instruct him to do something – well not the
danger, it’s the way it is, is if you instruct him to something, which is not quite within
the contract you are – you – you open the client to a claim for extra money. So one
has got to be very careful how one writes to contractors. Many years afterwards I
used to read some of my letters and I was quite proud of the way that I managed to
write these things with, as far as I can see, with no loopholes in them, so that they
didn’t result in masses of claims and – and the whole business of safety of the
construction during erection. The contract is set up so that the full responsibility for
the safety of the – the works, the safety of the permanent structure are all laid at the
doors of the contractor whilst the bridge is being constructed. But then of course, if
anything happens during construction, anything goes wrong with the – a part of the
permanent structure, and if a contractor can show that that failure was caused by a
weakness in the design then of course the contractor, instead of having to repair
whatever’s gone wrong at his own expense, he’s in the position to claim from the –
through the consultant through the client for the cost of whatever’s gone wrong. So
first of all the partner’s got to make sure – sure as best he can that the design – well
certainly he’s got to make sure it’s adequate for the finished condition, but he’s also
got to be aware of how the contractor might try to erect it, and to make sure that that –
it can be done. At least he’s got to make sure there is one possible way of building it,
otherwise there’s no use designing it. And then when the contractor tries to evolve his
own method of construction, the engineer, either the consulting engineer, can write to
the contractor, or should write to the contractor asking him to supply calculations both
for his own temporary works and also to show that parts of the permanent structure
are safe and won’t be over-stressed during all the erection phases that he goes
through. So it’s quite a – it’s quite a job for the partner of a firm of consultants to
control a contractor and to – to stay within bounds of safety and financial
responsibility.
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Hmm. How do you get on with contractors on a personal level? I’m assuming you
meet them along the way?

Oh, very well. I think I certainly respected virtually all the contractors I worked with,
and I think they respected me, although I think they were probably a bit scared of me
at times. Not because I’m fierce but because I think they realised that I knew the
rules.

[0:11:45]

On one occasion I was invited by the managing director of Cleveland Bridge to go to
– no, not – Glyndebourne to go to the opera, and I accepted. But in the position a
consultant is, he’s got to be very careful not to lay himself open to charges of bribery
from the contractors. So I told Bernard Wex, who was our senior partner at the time, I
said, ‘Look Bernard, I’ve been invited to this thing at Sadler’s – at Glyndebourne and
I also happen to be working on a claim, which Cleveland Bridge had against the Hong
Kong – the Hong Kong company for – something went wrong in the steelwork of a
bank they were building over there, in the steelwork. So Bernard said, ‘Well I know
that won’t in – that won’t influence your judgement.’ I said, ‘No, it’s quite likely
make it go the other way if anything.’ But we decided that because I’d told him and it
wasn’t undercover, that it would be acceptable. I also have heard stories that one of
the senior people at Mott, Hay and Anderson who I worked with at – we were joint
engineers on the Severn and Forth Bridge, he would regularly return gifts of bottles of
whiskey and things from contractors that were given to them at Christmas. I must say
in my experience I never had them to return. I think they knew better than to give
them [laughs] – try and give them to me [both laugh]. Anyway, that gives you a bit of
a flavour of what was involved.

I was wondering if we could talk for a little bit about, I guess, the other aspect of life
as a civil engineer. More broadly, what other sort of duties do you have?

[0:13:50]
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Well I mean broadly, what we’re trying to do – I always like to know where you’re
trying to go before I discuss how you get there. What we’re trying to do is to design
structures – civil engineering includes roads and all sorts of things, but I was only
really on structures. You have to design structures, a, which satisfy the client and, b,
are reasonably economical, in fact very economical. One expects because if you’ve
got a knowledgeable client, and you will – even if the client isn’t knowledgeable there
are plenty of rival who are knowledgeable, who would inform him that the design
wasn’t economical. So you’ve got to produce a design, which is economical, safe and
can be built within the timescale that the client requires. And then having done the
design, usually in the British system the client makes you responsible for supervising
the contractors. He will also advise the – he would also draw up all the contract
documents so that the client can send these out to various contractors who are
interested in bidding for the job, and he would then help the client in assessing these
bids and advise which ones they thought should be accepted. And then when the
contract has been accepted they then, under the terms of the contract, become what is
known as the engineer under the contract. And in the contract the engineer has got all
sorts of powers over the contractor to ensure that the finished job is as he designed it
and it’s constructed safely and, with a bit of luck, within time. I mean that’s what –
that’s what he’s trying to achieve, but his actual life involves doing all those things,
but in my case in particular it also meant flying all over the world, as, to try and get
future jobs, but also to pay quick visits to sites just to see what was going on.
Because it’s surprising, you think, well you know, what can I see that the resident
engineer can’t see? But occasions do arise when someone who really knows the
design can spot something, which people who know contract procedures and know
site management aren’t able to see. There’s a – there’s a case here where, on the
Severn Bridge, although I ended up on the site as a – as an alternative to possibly
what I would have preferred, I’m sure Gilbert Roberts felt it was a big advantage to
have someone on site who really understood how the structure that they were building
would behave in all sorts of circumstances. So I would fly around the world to visit
sites and – sorry to divert but as another example of how an outside eyes can sudden –
sometimes see what the others couldn’t, I’d been the resident engineer on Severn
Bridge for the best part of six years, and when the bridge was opened by the Queen.
The Duke of Edinburgh was there and he noticed that the hanger ropes were vibrating.
Now I’d never noticed that, no one had reported it to me. But when we realised, it
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was only some of them, but some of the – some of the hanger ropes were vibrating in
the wind and it was sufficiently severe for – well potentially severe for Gilbert
Roberts to ask me to – to see about getting some hydraulic damper – no, not
hydraulic, some aerodynamic dampers fitted to these hangers. And he told them –
well I found out that they were a common device that were attached to overhead
electricity cables. And I got in touch with an Italian firm called Salvi [ph], who made
components for the electrical distribution industry, and they had facilities for
designing these stockbridge dampers they were called. And I got them designed for
the Severn Bridge, and it did stop the – stop the vibration. That’s just an example of
how a – a so-called inexperienced outsider can notice things, which other people,
including myself and all our site staff, hadn’t really appreciated. So that was one of
the things I would do going around and … and sometimes it would …

[20:00]

Well one of the worst jobs I had was the – the design of the Calcutta Bridge over the
Hooghly River. It’s quite a complicated story but have we got time? We started off
as designers to Indian contractors who were bidding to build this bridge. We – we’d
had contact with Indian contractors because back in Kerensky’s days we had designed
quite a lot of conventional truss railway – truss bridges for the Indian railways, so
there was a contact there between Kerensky and this – these Indian steelwork
contractors. So we were working for them. And we did a design. I’m not quite clear
how it started, I don’t think I originated it. I somehow or other inherited it from
someone else, I won’t dare say who it was. But when I took it over we thought we
could make it into a – into a workable project. It was quite a major cable stay bridge
over the Hooghly. I’m not quite sure actually when it happened but the Indians got
worried – I think it must have been something around the time of the collapses or after
them, anyway, they got worried and they – they engaged Schlaich & Partners of
Stuttgart to supervise – or to check what we were doing. And this led to months and
months, if not years of arguments out in India about every detail of what we were
doing. Shouldn’t you be better doing this? How do you know that works? How do
you know this works? And I remember at one time Professor Leonhardt – yes, it was
Leonhardt and Andra the first time, Schlaich took over later. He came to London
office and was quizzing me about the foundations for the – of the towers for this
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Hooghly bridge. And he was saying, ‘How do you know this works? How do you
know that works?’ I said, ‘Look, you’re – you’re a concrete expert. Allow me to
know what I’m doing with this steelwork.’ And he went away in a bit of a huff, I’m
rather digressing here but it’s worth telling. And the next night when I was going on
holiday I had a call in Caterham at about two ‘o clock in the morning from my Indian
counterpart, the Indian contractor. He said, ‘Oh Mike, what have you done? You’ve
upset Professor Leonhardt, he’s very upset. He said you were disrespectful.’ I said,
‘Well I’m very sorry but I just told him what I thought about the argument.’ Anyway
that was one episode. Well the end of that was that I hadn’t slept that night and when
I went on holiday I got involved in a fourteen car pile-up on the M6 and had to drive
back and switch cars and go on holiday then. So that’s the sort of things that you can
get involved in when other people are checking what you’re doing [laughs]. But this
just went on for months and months and months. They would argue the toss about
everything we tried to do, and I must admit that our design wasn’t particularly
elegant. It was – it was safe but it was more complicated than it needed to be. So in
the end – I think by this time Schlaich had taken over from Leonhardt. He persuaded
the Indians to let them not just be the checkers of us, but let them be the main
designer’s consultants, and the Indians said, ‘All right, we’ll let you do that but we
must have Freeman Fox to check you.’ So it was a complete reversal. So our client
was no longer the Indian contractor, it was the Indian client, who was the Calcutta,
Howrah Harbour Bridge Authority [Howrah Bridge Port Authority]. And of course
that caused a big delay while Schlaich changed the design and changed this and
changed that. And it just went on and on and on, and I used to go out there about two
or three times a year, and every time I went out I would be there for about five days.
We would have meetings in their boardroom, there would be literally thirty people
round the table. There would be me and one of my colleagues, sometimes Jerry
Gurney. There would be Schlaich’s people and then there would be all sorts of
harbour people and railway authorities and Uncle Tom Cobbley and all. This would
start in the morning, midday they would bring in some cardboard boxes of lunch and I
would open these and there’d be bits of warm chicken in there and all sorts of things,
which I thought was going to give me food poisoning. Anyway, every time I came
back after five days I was ill and at one time I know the doctor said, ‘Oh well, you’ll –
you’ll have to get the health inspector round because we can’t – we can’t be sure what
you’ve got.’ But you know, I did overcome it. That – anyway, that’s just an example
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of – I think I could say it’s the worst job I had in my career, what with the illness and
the arguments and the delays. I didn’t have any of the personal problems I had in the
office, which I’ve had in other things, which we’ve discussed. But this was one – I
think to some extent it’s in the nature of the Indians, you know, they all make very
good lawyers and very good accountants, but in my opinion they don’t make very
good engineers because they find it very difficult to make a decision or to accept
anybody else’s decision. They would far sooner argue and debate and get excited
about things. Sorry, where were we?

[27:00]

I was actually going to ask you if you enjoyed all this travel?

Well a lot of it, but [coughs] it’s the way that the British Empire has developed in a
way, is that most of the jobs that we used to get were in ex-Empire places, which is
not bad in the case of Australia, New Zealand, unless you happen to drop a bridge in
Australia, where it takes the gloss off it a bit. But most of the places tended to be
comparatively under-developed places, basically where they couldn’t do the sort of
work themselves, which meant that they were a bit primitive and subject to stomach
upsets and delays and … but – so you know, I went to Panama for example, that was
– that was quite interesting for a while. But it was – it wasn’t a straightforward job.
In fact it was a bit of a racket really because an engineer who had worked for me, a
very clever engineer, he left and went to work for a Venezuelan steel contractor who
was fabricating –a fabricator of steel. And we had an enquiry from this firm to ask if
we would design a suspension bridge for them. And of course we said, ‘Yeah, yeah,
jolly good.’ And we gave them our terms and there didn’t seem to be any
competition. They accepted the terms that we’d given them, which was most – most
unusual. Anyway, we went on and we more or less designed the thing, and I went out
there several times to see the client and it meant going to Miami and flying on to
Caracas, which was, you know, quite interesting travel until you’ve got over the
interest of air travel. But then out of the blue, after we’d received quite a lot of
money, it was even better than we thought because, I don’t know, the dollar, Stirling
exchange rate had changed, which meant that our contract in dollars was much more
valuable than we’d thought when we’d entered it. So, you know, we were sitting fine
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as far as money went. But then we had this letter from – from the contractors, our
client who was a Venezuelan contractors, saying the government had stopped the
contract as from yesterday, or something, just prepare any claims that you’ve got and
we’ll claim all that we can for cessation of contract. But we’ll try to get it re-started
and try this, that and the other. And we used to keep getting letters from them saying,
oh they’re having meetings, something’s happening, something’s happening, but in
the end nothing happened. You know, some – things happen like that in these sort of
places.

[30:30]

There was another case where – Abu Dhabi, the Emirate of Abu Dhabi, they wanted
to build a – a tourist tower out in the bay. And they invited tenders from architects to
submit ideas for this tourist tower. And somehow or other Freeman Fox got involved
with an architect, it came through – I’m not sure whether I was a partner at that time,
yeah, I must have been. It came through another partner, so I wasn’t the contact.
Anyway this – oh, I won’t name him, but he was an architect and he put forward a
proposal for the design of this thing, and he was prepared to take us on as engineers
and he took on another chap who was a friend of his as a firm of quantity surveyors,
and we all put in bids to do this work. And somehow or other there was a public
exhibition of models of this tower, we had to produce our model, other people
produced their models, and somehow or other we won. I’ve always suspected it was
backhanders going round because we had – or the architect had a local agent and he
was a – with things going on. But anyway, it went on and on and on, in the end the
contract was cancelled and nothing happened and it was all a complete waste of time.

[32:20]

I guess we’ve talked a little bit about some of – the overseas jobs that sort of did or
didn’t happen in some cases.

Yeah.
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But I was just wondering – you mentioned that you had to go over on trips to find
future work as well. Could you give me an example please?

It’s all a bit vague in the memory but …

Or just an impression what sort of thing happens?

Well the nicest ones I used to try and get were in Norway, and we had a – an engineer
over there who knew about us, and you may know that Norway’s a very suitable
country for lots of little suspension bridges. And they’ve got a system there whereby
if a small community somewhere needs a little suspension bridge, somehow or other
the State of Norway can find the money to get it built, mainly from their oil I suppose,
North Sea oil. And we kept on getting suggestions that they were thinking about
building a suspension bridge somewhere or other in Norway, and I had a few very
nice trips up to fjords with magnificent scenery. Oh yes, they want a bridge across
there – sorry, that’s – and I went over there a few dozen times and I saw the Ministry
people, but it was quite apparent to me that they felt quite capable of doing it
themselves. The chap that we were using was just hoping that we would persuade
them to – to use our expertise, but they knew what we had done on Severn Bridge and
they were competent engineers and they’d built, I don’t know, probably literally
hundreds of small suspension bridges. And small suspension bridges are different
from big ones. They can be more complicated because they haven’t got the weight to
stabilise them. So I never really felt that we were on to much of a thing, but you
know, you can’t turn these possibilities down, or not too often.

Did you have any successful trips to find work?

No, I think I’ve got to say I didn’t. It’s possible that I wasn’t very good at it, whereas
Bill – Bill Brown was good at it. He was certainly good at it with the Turkish client.
But I suspect in a lot of these parts of the world I didn’t know enough about it or
wasn’t prepared to spend the time, or should I say the money, to get contracts. So I
was never very successful but I suppose – yeah, well I can’t say anymore, I wasn’t
very successful. I didn’t spend all that much time trying because I probably felt that
all the chances that I saw were pretty poor.
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I was wondering about, I guess, life more generally as a civil engineer as well. Do
you get involved with any committees, societies, that sort of thing?

Well I went through the usual professional qualifications through the Institution of
Civil Engineers, and it was – it was for that qualification that I went to work on the
site of Castle Donington back in, I don’t know, the early 1950s. And I went through
to become a member of the Institution and then a fellow of the Institution. And I
think it was probably in my last year as a partner I was elected to become a fellow of
the Royal Academy of Engineers, which is a comparatively new Academy, and it was
originally sponsored by – by the Duke of Edinburgh, and it’s considered to be the
senior – the senior engineering institution. It’s not just civils or structurals, it includes
electricals, mechanicals and chemicals.

[37:15]

And I think they view themselves as similar to Royal Society for Theoretical Science
[The Royal Society]. But the other sorts of committees that people spent time on,
Kerensky was a prime example, were the committees that spent their time upgrading
and writing new British codes of practice. I know in my early days Kerensky would
spend all afternoon round on a committee meeting then come back to the office about
quarter past five and start discussing with me how one should define the spacing
between rivets on a piece of steelwork. But Gilbert Roberts was quite different, he
would never get involved in committee work or that sort of thing, so I never got
involved in that sort of thing. I did what was necessary for qualifications and it
wasn’t necessary to be a fellow, but I think I must thank Bernard Wex for putting me
forward for the Royal Academy. And of course, you know, it is an honour and I
didn’t turn it down.

What did you think of being made a fellow of the Royal Academy?

Oh I was – I was very proud and – well, and grateful to Bernard for doing it for me.
You know, I realised it was a very – very select band. I think they intended only to
have about two thousand members when they started. Whether they’re still stuck to
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that I’m not sure. But I know it is an honour and sometimes you – you meet people
who – who know about it, who sort of congratulate you or think they should be in awe
of you. Of course the other – the other honour I had was that after the Severn Bridge
was finished in 1966, I think it’s 1969, a new Trust was set up called the MacRobert
Trust, and they instituted an annual medal. I can’t quote you the wording of it, but it’s
something to – to commemorate outstanding engineering achievements for the year.
And once again, the Duke of Edinburgh was – I think he’s called the Senior Fellow.
Anyway, Freeman Fox were awarded the first prize of this MacRobert Award, it was
issued on that date, 1969. We shared it with Rolls Royce. They got it for – I think it
was the Pegasus engine, which I think was one they use for vertical lift aircraft, but
we got it for the design of the superstructure of the Severn Bridge. And in our case it
was a team prize. It was given to Freeman Fox, but it was to be shared by five
members of the staff, well the staff and partners because it included Gilbert Roberts,
Bill Brown, myself, Tom Wyatt who was an aerodynamic specialist, and Charles
Crosthwaite who was a partner but he was much older than me and he had done some
original work on the analysis of suspension bridges. And the other thing, which
struck me at the time, I think I’ve probably already told you this, was that the prize – I
think it must have been £20,000, well £10,000 went to Freeman’s and £10,000 went
to Rolls Royce. So we five shared it, there was no question of anything other than
equal shares [laughs]. And it meant that each of us got £2,000, which in those days
was quite a lot of money. Not that one should think of the money in these things, but
when one is a comparatively impecunious engineer it was more than welcome.

[42:05]

Did you do any, I guess, lecturing to universities and that sort of things as well?

Yes, I – right from the early days of the – of my work, which as you know was mainly
involved in suspension bridges, we used to get lots of invitations to get lectures
because, you know, it’s a – it’s a thing that captures the public imagination, not all the
public obviously, but some of the public. And, of course, the engineering institutions
and universities. And we used to keep getting these invitations and I would accept
most of them. I think maybe – I think they started in the office because I remember
when I – when the first ones came in I suppose I was quite junior then, I was told to
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do them, which I never objected to. And I used to have to organise draftsmen to – to
make slides to illustrate what I was talking about. And I used Jack Kalusa who was
one of our two Polish immigrants, who came to us soon after the war. And he – he
was a draftsmen, that was Jack Kaluza, Stanley’s brother, he was an engineer, I’m
talking about Jack. He would draw these things out for me to make slides, which is
the way one made presentations in those days. And I would give these lectures and –
but I think later on, as bridge construction started I was able to replace these slides
with actual pictures of – well, photographs, colour transparencies to make slides to
show various bits of the bridge being constructed. And I had – this went on, I
suppose, for, I don’t know, thirty years, from when Forth started. And it encompassed
many different levels of talk. A lot of them were local branches of the Institution of
Civil Engineers, and I remember one where I turned up at some Midlands small town
and the meeting was held in the local gas showroom where they had a screen and a
projector and a table and about twenty or thirty chairs. And I thought, well I hope it’s
worth my while coming here [laughs]. But you know it ran from that to – there was
one, which was out of the line of bridges, where somehow or other Oleg Kerensky
had got invited to give a talk on the protective treatment of paint. That’s at – I think it
was Sheffield or somewhere like that. And at the last minute he couldn’t make it and
he wanted – well he persuaded me to stand in for him. And this was in some
enormous hall, I don’t know whether it was – it felt like an opera house ‘cause there
were boxes around the top and tiers of public coming to see. I think there must have
been a very famous local paint factory or something there that flooded them in. But
that – that was the exception rather than the rule. But other interesting places I can
remember of giving lectures to, I did one at Eton College. I presume I was invited to
the Sixth Form I presume. I remember going round the chemistry labs and seeing the
balances for weighing up the chemicals and the old wooden benches and those sort of
things. I also did one at Cambridge University and I was – I was most impressed with
the dining room there, with the polished wooden tables and the silverware and –
‘cause I think that was on – that was in the breakfast afterwards. You know, we had a
dinner the same evening and the university lectures were always very good because
they were very bright and enthusiastic students who were obviously hanging on to
your every word and looking at every slide, and were full of penetrating questions
when it comes to question and answer time. But that was Cambridge, but I suppose
that in my own context the invitation to talk at Bristol University was probably the
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nicest. Now there, the enthusiasm of the students, they were almost wild. I didn’t
really understand it really, but it went very, very well and questions and answers did
flow. And at the end of it Professor Pugsley said a few kind words to finish it off. So
in my time lecturing that must be the highlight. I also went to – I don’t know how it
happened but I was in – I was invited to give a talk to – in Stuttgart University, and
that was the home of Leonhardt and Schlaich who I’d spent many years crossing
swords with over the design of the Hooghly Bridge, and I – at the time somehow or
other I found myself out in the Middle East, and I had to fly direct from the Middle
East to Stuttgart to give this lecture. And I gave it and it was a very successful
lecture. You might – I know you won’t because you know too much about the world
but you might think giving a lecture to German students would be a little bit of a
damp squib, but it wasn’t. You know, they’re all so fluent in English and they were
obviously on top of everything I was saying, once again hanging on to it because the
Germans are big bridge engineers, but they’ve never had a chance to build a really big
one, so I was coming there having had the chance and, well, obviously I felt in my
element and they were all very enthusiastic. I always wonder how I managed to
persuade the firm to pay for my flight from the Middle East to Stuttgart and back, just
to give a – a lecture.

[49:25]

One other thing that might – one other lecture that might be worth mentioning is that
at some stage we received an invitation from – I think it must have been the Canadian
Institution of Civil Engineers and it was in Ottawa or Ontario, I’m never quite sure
which is which. But anyway it was in one of those two, and for some reason not only
was I invited but Bill Brown also accompanied me to give this lecture. I’m pretty sure
it was me that [laughs] – that was giving the lecture but in hindsight I often wonder
what actually happened. But you know, once again it was an enthusiastic meeting and
we thought, well, maybe some work would come from Canada. But you know, they
would have all known about us anyway.

[Laughs]

But anyway, it was quite an interesting one to go to.
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Do you think you got anything out of the experience of doing lectures?

Well I got a lift in doing it if it was a good lecture, you know, I had a responsive
audience it was personally satisfying and enjoyable. But the big thing, which I got
from it I think was that having – having been presented with the responsibility of
standing up and talking to people about something, which I – which I knew about, I
realised that I would have to make it as clear as possible very often to people who
weren’t bridge engineers, weren’t very technical. So to start with I had to write it our
word for word so that I had rehearsed in my mind exactly what I would say. And I
found writing to explain what we were doing was quite difficult, to write it so that it
was absolutely clear and unambiguous what I meant. And I think the practice of
writing and re-writing these lectures helped me to – helped me in my writing, which
doesn’t come easy for mathematical engineers. And I think it must have helped me in
my writing to contractors and writing technical letters or anything where I need to
write and be accurate and precise and … so that and bits of travel. The travel was
usually a chore rather than a – rather than an enjoyment.

[0:52:15]

Hmm. I guess we’ve talked about a few different topics that have spanned over a lot
of different areas, but I was wondering were there any big projects that followed the
work and the completion of Humber?

Oh yes, I suppose in a way it was the biggest of all in as much that in nineteen – 1980
something or other … sorry, I can’t look that up but it must be on the record. The
British and French governments decided to look into the possibility of constructing a
fixed crossing between England and France in the vicinity of Dover. I think it was as
loose as that, the terminology. And they were – Margaret Thatcher for example, well
not for example, but for one of the instances, she was convinced that it was a good
project. Her personal preference was for a road across, but she was also convinced
that it wouldn’t be built with government money. If the contractors out there were
prepared to build whatever it was, were prepared to raise the finance on the market
and were prepared to operate the crossing and rely on income only from the tolls that
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they could charge for the crossing, if they were prepared to do that and hand the –
whatever it was back to the government, I think it started off as twenty years, I think
later on it was extended to thirty years, but that sort of period of time, then the project
wouldn’t [would] go ahead. And this was a combined operation with the French, and
I think they – they must have been on board with that philosophy. And when the –
and they decided that they would go – they would invite people to bid on that basis.
And so that they were – they would be prepared for – for receiving these bids they
appointed Freeman, Fox & Partners – I think we must have bid to do this because
Freeman, Fox & Partners had associated with Binnie & Partners, who was another
firm of consulting engineers who specialised in tunnelling, that sort of thing. We
were obviously recognised as the bridge experts. We must have bid to do that. Do
you want a break?

No, no.

And we – we ended up with the contract anyway, and I was the partner in charge on
behalf of both consultants. And we were tasked by the Ministry to report to – or to
examine these bids, liaise with the French engineers who were doing the same thing,
and submit a report to the Ministry, which had been agreed by the French, although
the French would also submit their own report to their own government. And in that
report we had to assess the engineering feasibility, the feasibility or the reliability of
the cost estimates, the safety aspects of each of the proposals, and the chances of it
being built to time. And I know during the – the thing I had a letter from Merchant
Bankers, or Bankers asking me to lay the odds on each project over running in time by
a certain length of time. So you know, I was searching around at the depth of my
experience and knowledge to provide this information. And that was our task, and
when these bids came in there were hundred weights' of them. I think it must have
been ten from ten different consortia, piles and piles of documents. And one of them I
know involved very, very long span suspension bridges with carbon fibre main cables
and resin reinforced concrete towers. I think the spans were, I don’t know, three
times bigger than Humber. That was – that was one example and I felt the Ministry
were apprehensive about this because it came from quite a well known British
engineer. And I remember writing my section of comment on that particular one on a
sun lounger in the garden at Caterham. And I had to say that I thought for a project of
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this size and expense and risk no government could afford to go that far into the
future. But if that sort of technology was going to come it would have to be used on
smaller bridges. That was one example. There was another example of [coughs] one
scheme, I think Cleveland Bridge were behind this one, which was to take a viaduct
out so far into the Channel and then have an enormous caisson out there with a spiral
descent, so the traffic – this was road traffic, could go down the spiral, get down to
below sea level, go along the tunnel, come up the other side and then enter into a
series of bridges to get to the other side. And I had to look at this and, you know, I’m
not a road engineer but I remember having a meeting with Cleveland Bridge and
saying, ‘Can you really see all this traffic going round this – round and round and
round a roundabout to get down to the level out in the middle of the Channel in the
fog at night?’ You know, who’s going to want to do that? And I challenged them on
the estimated cost and this, that and the other. I should explain I don’t think – I don’t
think I was expecting to have to meet the contractors like that. I remember objecting.
I told the Ministry, ‘Well I thought I was reporting to you as your independent
advisor. I didn’t expect to have to argue with the contractors of what I decided.’
Because we had a very short time to do any of this, but nevertheless I said, you know,
‘If that’s what you want I’ll do it.’ And that’s one contractor I remember discussing
things with.

[1:00:35]

And other people looked at the – the tunnels and we had an electrical and – and
ventilation department, and they went into the – the breathability of the tunnels, you
know, whether you needed vents halfway across and how much fresh air you needed
and what safety devices you would have to install in case of breakdown of the
ventilation system. And of course for the – the scheme that was actually used we had
to go into all the business of how they would cope with an emergency, how they
would evacuate passengers and whether one needed artificial ventilation even in a
train tunnel [coughs]. Anyway we did all that and submitted the report to the Ministry
on – in time. A point I should mention there is that in the contract that we had with
the Ministry it stipulated that because of the short period of time to do the work and
the co-ordination necessary between us and the French engineers, and we had to
negotiate with the maritime people for Channel work [ph] – there were lots of people
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involved. But it was essential a requirement that we had a fax machine in our office,
and that was the first time that I’d had a fax machine in my office. But I realised that
we just couldn’t have done the job – I mean there were no emails or anything in those
days, there was no – it wouldn’t have been possible to do it without a fax machine.
So I was very grateful that the – the Ministry told me what to do and I was grateful for
their advice. But anyway we submitted this and it was all digested and – and
considered I suppose. We were all sworn to great secrecy not to let this report get out
to anybody else. All the copies were numbered and I think for a number of years I
had my private secret copy, but I think I’ve destroyed it now. Anyway, it was all a
great secret, hush hush. But after a suitable appraisal by the British and French – we
had – also had meetings with the French engineers to discuss various things, but when
it was all decided and the contract was let to Euro Tunnel or – I think they were called
Euro Tunnel, the Ministry had a drinks party round their – I remember going there
and I saw Nicholas Ridley who was the Minister of Transport, and I said – I said, ‘I
hope you understand the risk that is being run with this project.’ He said, ‘Oh yeah, I
understand the risk but the risks will all be incurred by the contractors, we don’t have
to carry anything so I’m quite relaxed about it.’ So I said, ‘Well all right, as long as
you know.’ And that’s – that was the end of my involvement in the – in the fixed
link, which you may have used as the Euro Star.

Well what were the risks that you were worried about with Nicholas Ridley?

Well the – the general risks, I mean the risk of the longest tunnel that’s been drilled in
Europe, certainly under the sea, the risk of flooding of the tunnel while you’re
building it. There were also risks of – with any tunnelling there’s always risks of
explosions I suppose. But the main – main risks were – well the – the risk of the
actual physical construction, but then there’s all the enormous risks of overrun in
money and the overrun in time. And although the government could say, ‘Well that’s
all right, that’s all the contractor’s risk,’ you can’t tell me that the government
wouldn’t have been embarrassed if the contractor’s had got halfway across and just
couldn’t proceed, if they’d run out of money or if the whole thing had flooded and
they couldn’t continue. So you know, in a way it’s a fallacy to think the government
– any government can absolve themselves of responsibility of a project that size, even
though on paper all the responsibility was as they hoped, laid with the contractor.
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And as actually happened, the tolls – the traffic turned out to be less than they’d
anticipated, so the revenues turned out to be less than they anticipated. It did cost
quite a bit more than they thought and it took a bit longer than they thought. And they
kept threatening to go bankrupt and the bankers had to keep putting gin more money
to keep it afloat. And in the end they saw the thing through and we have got an
alternative way of getting to the continent. But you know, you – you can’t kid me that
the government weren’t running any risk in setting off on that enterprise.

[1:06:30]

What did you – what was your opinion on the scheme they actually chose, the tunnel?

Well I think it was almost certainly the one that we recommended because it was – it
was nearer within the range of existing technology, so it had a great – greater certainty
of not suffering from – from physical catastrophe. Because the rock underneath the
Channel had been so well researched over the past, I don’t know, fifty years or more,
it was as certain as could be that there was a good continuous layer of chalk right
through from one side to the other. And machines were known that can drill through
this stuff at a – at a reasonable rate. And although the idea of having to have a train
and get on a train and put a car on a train and get off the other side is not ideal,
obviously everybody would prefer to be able to drive across, and some people don’t
like going in a tunnel in a train. Although on the other hand I think some people
might not like being out in the middle of the Channel in fog, in the dark, in a howling
gale. So you pays your money, you take your choice. But on – on balance I think and
thought that that was the best alternative. Because we’re looking for a single land
connection between this country and Europe I thought it was our duty to make
absolutely sure that it was as near as you could guarantee it would work. We always
felt that if it worked and if it was successful there was time in the future for bridges or
futuristic type bridges, or anything else. But for the here and now I thought that was
the – the best solution.

What sort of interaction did you have with the Ministry of Transport over this?

Over there?
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Over this issue?

Oh well quite good really. While we were drawing up this report we – I used to have
regular meetings with the Ministry. I think it was Jim Ford who works for the – I had
known him for many years at the Ministry, and he used to attend all our progress
meetings and chip in on various aspects of the report that we were gradually building
up. So I always got on very well with him. I don’t think I saw the Minister until that
final cocktail party. But by and large I got on very well with him.

[1:09:45]

I know many, many years before with the same chap – I think it was the same chap, I
remember who Jim Ford was. Yeah, I’m sure it was the same chap. I got involved –
because they were having trouble on the Wye Bridge, that’s a cable-stayed bridge
next to the Severn Bridge, they found that over time the cables in the Wye Bridge
were gradually pulling through their sockets. If you can imagine you’ve got a – a
socket, which is on the end of a cable and that is set in the socket by pouring in
molten zinc to hold it in place. And over the years these were gradually pulling
through. It’s a slow, slow form of creep, whatever. And it was decided that they
would have to be replaced. And of course nowadays the Ministry’s first reaction was
to say, ‘Somebody must be to blame.’ And they would start by either trying to blame
the designers or they would blame the contractor’s. Well in this case they – they
agree, or Jim agreed, that we as engineers, we’d done the best of our ability. We’d
designed these sockets with the approval of British Ropes who made them, and we
supervised British Ropes while they were socketing them, but there was something in
it, which we didn’t anticipate and certainly British Ropes didn’t anticipate. And he,
you know, he agreed that we’d done our best and we – we looked after British Ropes
and agreed how to – how to change them one by one. I think probably British Ropes
did it at their own expense, but that’s how the whole thing was settled. So I’m just
using that to illustrate the sort of relationship I had with Jim Ford. And other people
nowadays might have said that was collusion and, you know, the client shouldn’t deal
with consultants like that. But that – that’s the way we were. I remember telling him,
this Jim Ford when I had my first car, I said, ‘It’s a jolly nuisance when the
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windscreen – when the rear window ices up.’ ‘Oh,’ he said, ‘You should get one of
these bits of plastic with wire in, then you can have an electric heater on the back
window.’ That’s just a … okay?

[End of Track 13]
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Track 14

I guess we’ve been talking a lot about seventies and eighties today and yesterday. But
I was wondering if you could give me an idea of how your – your later career
progressed at Freeman Fox?

Well I suppose the dramatic change in my role when I became a partner in 1974 and
from then on, although I was in charge of engineering, it wasn’t quite so much hands
on. There was more relationships with clients and – and contractors over contractual
matters. But in a way I think consulting engineers were rather unique in those days
because virtually all their employees were graduate engineers, and until the very end –
that went right through to the partners, they were all graduate engineers [coughs].
Towards the end as the business became more business orientated, when we became a
limited liability company, the senior partner then engaged one finance director, ‘cause
of course now we were called directors and not partners, and he had no engineering
experience, he was just a man who did business. And it was the general change in
tone and feeling of the place that I didn’t particularly like. But when I started one felt
that the whole firm and the partners, they were all working towards creating a firm,
which could be handed on to the younger generation that were coming up through the
firm. It wasn’t our ambition to make money or – we couldn’t increase share values
‘cause we didn’t have shares in partnerships. But – so towards the end it did get more
business orientated. For example, we were a limited liability company, we did issue
private shares, they weren’t quite on the stock market but they were private shares and
they were issued to us. In fact they issued – I had some, but when I retired this
finance director persuaded me to allow them to convert them from one sort of share to
another sort of share, which he thought was more appropriate after I’d retired, but
undertaking that I would still – it would still carry the same benefit as if I hadn’t
transferred it to a different share. I had no intention of saying this but I think it just
occurred to me. But when the time cam and they actually sold the firm to, I don’t
know, Welsh Water or some industrial company, and money was realised, and these
previous shares had value, the partnership refused to honour my shares. I had it in
writing from the chief – the chief finance director. I saw my solicitors about it. I was
convinced I had a case, but when I took it up with this finance director he said, ‘Oh
I’m very sorry, but I did all that in good faith but unfortunately I hadn’t told all the
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other partners about it and they didn’t – so I haven’t got their agreement.’ So I
thought well if I go ahead and sue them I’m going to spend the first part of my
retirement fighting legal battles, I’ve got no inclination to do that. As I explained
earlier, I’d accumulated enough money to be – to be happy in retirement [coughs] so I
just told them they could keep it, I wouldn’t pursue it. But that’s just a, you know,
sort of indication of the way things were, which wouldn’t have happened in the
partnership days. You know, if they made a deal that would have been it, and if one
partner made a deal that would be a deal for all of them. Well it may not have been
between partners, but outside the partnership it would have been. So that gives you a
bit of the flavour of how things moved towards the end. And then …

[05:00]

Who’s …

Go on.

Who’s technically in charge of a partnership?

Sorry?

Who’s technically in charge of a partnership? Is there only – is there only one boss
or is it all of you as a …

Well they tend to elect a senior partner who acts as sort of chairman in partners
meetings, but there’s no one in charge, they’re all jointly and severally responsible for
the whole partnership. And you know, that’s – that’s it [coughs]. Oh there is a sort of
distinction in as much, for example, when I was made a partner I was offered I think it
was about five per cent of the profits as, you know, the new junior partner. But at that
time I think the senior partner, who was probably Gilbert Roberts, would have been
on about seventeen per cent, so there was a variation through the seniority of the
percentages they acquired of the profits [coughs]. But that didn’t affect – there was
no such thing as voting rights. We either had to all agree or in the case of getting rid
of a partner – well we all had to agree there except the partner who was being got rid
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of. So that’s the sort of power structure of partnerships. I don’t know whether many
of them exist nowadays. I think doctors have partnerships, GPs are usually part of a
partnership. I think most – certainly – I think all engineers, if not all, but the majority
are now limited liability companies, and I think that solicitors and accountants are all
going the same way if they haven’t already gone [coughs].

Were there any … after becoming a partner did you have any sort of particular
function within the company?

Well I did actually, I’d almost forgotten it but I was nominated as the staff officer,
which meant that I was the ultimate authority on any questions about staff right or
wrong. And I was also the partner on the board of trustees of the firm’s pension
scheme. So I was deeply involved in the pension scheme and how it was organised
and benefits that people got. And if someone died, making sure we found their next
of kin so that they would benefit from the result of the death. And I think I was
probably nominated as the safety officer in the office, a role that I never really took
very seriously, but other people did. But apart from that I don’t think there was any
special role, apart from being ultimately responsible for all of my own jobs and
sharing responsibility with the rest of the partners for the finance – financial stability
of the firm.

Hmm. Sorry what’s – what’s a safety officer do?

I never took much time to find out. But I think he was the chap who was supposed to
make sure people knew where to evacuate the building if they had to evacuate it and
make sure there were suitable fire alarms, and make sure buckets and extinguishers
were in place. Bu you know, it was just a – well I suppose it was a – it would have
been considered a serious function if we’d have had a fire and no doubt I’d have been
hauled over the coals if I hadn’t already burnt to death in the – in the blaze [coughs].

[09:05]

What was the last job you worked on at Freeman Fox?
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Well one of the last was was the – was the Fixed Link over the Channel, and before –
I’m not if it was before that or concurrently [looks at notes] I was – I was asked to
check a structure in Hong Kong, which had been designed by the Hong Kong office
and they – they were consultants involved in the building – I mean the supervision of
the building of the Hong Kong Metro. And the specialist job, which they thought
they needed support from Head Office was the structure over the top of the Kowloon
Bay railway depot, which was quite an enormous depot for all the underground trains.
And because land is so valuable in Hong Kong, over this depot they’d constructed a
very strong reinforced concrete roof, and on top of that they built – I think it was
something like seventeen – fourteen or seventeen skyscraper blocks of flats. And they
wanted Freeman Fox, i.e., me, to check the stability of all this structure with all these
blocks of flats. I think in particular their worry was the effect of typhoon winds
blowing through all these structures because the – the roof of the depot, it couldn’t be
cross-braced as you would normally do to resist winds because trains had to go
through. So they were just on vertical columns, which made it all a bit – a bit difficult
to analyse. Anyway, I organised that and we got wind tunnel tests made to satisfy
ourselves how much of the wind would be obstructed by these towers and how much
would get through, and we did the necessary calculations to show that it was all right.
And I think I convinced the – the client, who was the manager of the whole
construction project, who was a very tough nut who ended up as the – as the contract
manager for the Fixed Link contract, you know, once you get into Hong Kong
business or build – building work there’s no easy route, you’ve got to take the hard
route and get through. Anyway, that was – that was one of the last things I did
[coughs].

[12:10]

And I suppose the other one, which I think I have briefly touched on, was the Second
Bosporus Bridge. In – in this case the Turkish government, who by and large were
the same people that I’d dealt with for the First Bosporus Bridge, they were going to
build a second one across the Bosporus to join up a – an outer ring road, which I think
was about five miles north of the existing – of the first bridge. And of course as the
name implies it was to cross the Bosporus. And the – the distance across the
Bosporus was almost the same as the First Bridge. And we were given [coughs] the
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contract to do this for the Turks, and we designed it in the office. I think I – by this
time of course I was a partner, but Bill Brown was also a partner in the bridge
department [coughs], and he in fact had managed to get this contract from the Turkish
client for us to build – design this bridge. But he was deeply involved with the
Turkish client. He seemed to – he seemed to be in Turkey nearly all the time. I never
quite understood what he was doing but he’d had good results in as much as the
contracts came through. So I was left more or less to – to design it in London. But
then – then he got involved in the design and he – I didn’t know what he was doing
then, but it transpired that he was trying to convince the Turks to accept a
revolutionary design for a type of suspension bridge, which involved two small boxes
instead of one big box. And I was most sceptical about this, first of all I didn’t think it
had sufficient torsional stiffness to guarantee stability against flutter in high wind.
And I also thought it wouldn’t be stiff enough to provide – to prevent kinking of the
main cables. ‘Cause you’ve got to understand the original suspension bridges, the
American ones – the stiffening deck underneath the road is there purely to spread the
local load for the traffic – to spread it along the cable so that you don’t get high point
loads on the cable, which would cause it to kink and possibly cause secondary stresses
in the wires and cause failure. So they always – it was a bit rule of thumb, but they
had a rule of thumb that their truss bridges, I think the depth shouldn’t be less than, I
think it was 300th a span12, purely arbitrary. But it did give them – and of course their
bridges were much heavier than ours, which meant that they did have a good
safeguard against overloading cables with short concentrated loads. So I didn’t think
this concept that Bill was proposing would be adequate in that respect. I couldn’t
prove it, I didn’t have time, I didn’t know what it was anyway. So I let the other
partners know that this was my information and I wasn’t happy. I more than wasn’t
happy. I said that if they let Bill develop this design, and he’d convinced the Turks
that he could use it, I was afraid that the firm would be put further at risk with the
possibility of failure. I didn’t think that at that stage in our – in the career of the firm
we should be prepared to take those sort of risks on future innovation because we’d
got a world beater in our – what had now become our standard design.

[0:16:50]

12

Interviewee’s note: this should be about 100th.
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So the partnership thought, well, what can we do? Because I was a partner by now, so
I knew the sorts of discussions that went on. And they decided all they thought they
could do was to nominate Walter Brown, who was junior to me, but I think he was – I
think he must have been a partner at that time, and he was the computer man that I
used for computer work. He was asked to try and liaise with Bill Brown who hardly
ever came to London, he was nearly always in Turkey, to liaise with Bill Brown, find
out what he was doing and try to influence him back to our standard design. Anyway
as I expected and as I suppose they expected, Bill Brown – Walter Brown – a bit
confusing, two Browns, Walter Brown came back and said, ‘Well sorry, there’s no
way that he can get Bill to listen or agree to anything. He’s determined to do his own
way.’ And I don’t remember what he said in detail but that was the impression, that it
was no use trying to do it that way. So the partnership were faced with that dilemma
and after further argument, probably led by me, they were convinced that they would
have to – sack is rather a crud word, but they would have to remove Bill Brown from
the position of partnership where he had this control. I never – I knew that it got to
the stage where they decided that they would have to write to him with a letter signed,
or backed by all the rest of the partners to say that those were their terms. He either
had to do what Walter Brown said, which in effect meant what I told him, or he would
have to resign. I never saw the letter, I don’t know the wording, but that was he effect
of such letter. And the next thing I heard, and as far as I know anybody else, Bill
Brown had resigned. No, possibly – possibly before he resigned, when we were write
– getting this letter written the partnership unilaterally nominated me to be the partner
in charge and – and Bill Brown was relieved of that work. That must have been a
very short interval between that and dismissing him. Anyway, before any of this
could – well, before his dismissal could take place, I think, I’m not sure of the exact
sequence, but we heard that he’s resigned. And the only consequence of that I
remember is that our finance director at that time, David Taylor [ph], I saw him at one
stage and he said, ‘Oh well, I see we’ve done quite a good settlement for Bill.’ And
that was – that was the end of Bill Brown in executive position in Freeman, Fox &
Partners. I was – I then had to finish off outline designs along our standard model,
which wasn’t very arduous because as I’ve explained, the deck is quite
straightforward. It was four lanes each way instead of three lanes each way, so it was
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slightly wider, which had the beneficial effect, it made it even more stable than the
first one.

[21:05]

And as a consequence of that [coughs] I decided that I wouldn’t use inclined hangers
on this one, as we’d started on the Severn Bridge, because by this time I was aware
that the incline hangers did have problems of their own. Because they were inclined it
meant that under traffic loading they suffered big fluctuations in stress because the
cable and the deck, with the incline hangers between them, tries to act like a truss.
And it meant that incline hangers, instead of just taking vertical load, they would be
taking the results of longitudinal movements of the cable, one of the pair of incline
hangers would go more into tension and the other one would go less into tension, and
almost to the stage where it would lose it’s tension. So although you had pairs of
inclined hangers, effectively under extreme loading conditions you could end up with
– it was only the hangers sloping one way that was carrying the load. This still meant
that they would be safe against breaking but it meant that the possible big fluctuation
in load caused high fatigue. And when I first looked into this on Severn Bridge I
didn’t have a calculating capacity to know exactly what would happen. I knew the
incline hangers wouldn’t break, but I was incapable of calculating any reasonable
fatigue life due to this fluctuation. But they did suffer from fatigue and aggravated by
corrosion at the bottom of these incline hangers on Severn. So I as a calculator and
knowing this trouble on Severn, I didn’t want to use incline hangers. I knew the
wider box was more stable but there’s another thing that occurred to me. When the –
when Roberts decided to use incline hangers on the Severn Bridge it was done
because in wind tunnel testing it was found that the bridge would only be completely
stable if the structural damping in the system was above a certain value. I don’t know
whether you understand structural damping but it’s something that if you set
something vibrating, if it’s – if it’s structural damping is high, the vibration would die
down very quickly. If it’s got virtually no structural damping it’ll carry on twanging
like a tuning fork. And I – although my methods of calculation then were very crude
by today’s standard, I did manage to calculate – we also did some tests on these –
these ropes to see what the hysteresis damping was in the rope. We got British Ropes
to do the testing. And with the combination of their results and my crude calculations
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I decided that there was a bit more structural damping by getting the inclined hangers,
and it seemed to be enough to tip it over the – or give Roberts a bit more confidence
that it would be stable. Remember this was the first time we’d done a box. Anyway,
the – the thing that’s finally settled it for me was that when I was on site and the
Severn Bridge deck had been erected, the whole of the main span [coughs], but before
the expansion joint had been put in at the towers – there are very big expansion
movements take place at the towers, and for this special expansion joints are made of
curved steel structures and plates sliding over these curved structures to take up the
change of length. I realised that before those – well I saw that before those were
installed the bridge would gently sway longitudinally backwards and forward, just
under odd movements or wind movements or something, something set it moving,
and it would keep going for quite a long time, indicating that that system didn’t have
much structural damping. But directly the expansion joints were put in, this stopped.
And it was apparent that it – to me, that it was the extra structural damping that came
from these expansion joints that’s provided the extra little bit of damping to stop it
moving in this mode. And I thought, well if it would do it in that mode, it is available
to help stop it in the flutter mode. And you know, in – in the end that’s what I
decided and I – the Turks were a bit concerned ‘cause, you know, it had been sold to
them on the first bridge as the latest bees knees in suspension bridge design, but they
accepted my – my reasoning.

[0:27:00]

And for the people – you know, there are a few people who are very interested in this
subject, that’s how we came to use the vertical suspenders on the Second Bosporus
Bridge and as far as I know, and I’m sure I would have known if they hadn’t been
successful, they have been quite successful with no comments. Second Bosporus
Bridge, vertical hangers instead of inclined, eight decks instead of – eight lanes
instead of six. The other difference is the foundations on the Second Bosporus –
because the Bosporus is slightly narrower there, these foundations for the piers are up
on the dry land, which made them much easier and quicker to construct. It also meant
the access for the erection of the tower was much quicker. And the arrangement of
site, because Bill Brown had now resigned, and he was still in Turkey as far as I
knew, and always got on very well with the Turkish client, they named him as their
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engineer for the contract, which meant – I think he was also named by them to be the
resident engineer. So really he was acting as a one-man consulting firm taking on the
full role under the contract as the engineer, which meant he had powers to stop the
contractors doing anything he wanted. And ordering the site staff to do the work, and
as the engineer normally he would have had full powers to change any of the designs
if he’d wanted to, or if he felt it was necessary, which put Freeman Fox, and me in
particular, in an invidious position. So I started writing to the General Director of
Highways in Ankara. I was trying to tell you his name in Turkish but I can’t
remember. I started writing to him to explain in contractual terms that they and Bill
Brown weren’t entitled to change any of our designs without referring back to Head
Office and getting approval. And I had to spell out that if they did and if there were
any consequences it would not be our responsibility. Anyway, I think I must have
discussed this with Bernard Wex because the – I’m not sure whether I ever got any
answer to these letters, so in the end we decided that I would have to go out and see –
Coskunoglu was his name, the General Directorate, who was the same chap who had
been on the First Bosporus. And I knew him well and he was on this trip around
Turkey [Italy] when we went to see the tower construction for fabrication for the first
bridge. So I went to see him in Ankara and I stayed in the usual hotel there, and our
local agent, the Turk who was looking after our local affairs, he was very worried. He
said, ‘Oh, I shouldn’t say anything to them. Oh, you can’t go and talk to the General
Directorate and tell him what he can do and what he can’t do.’ So I said, ‘Well you
know, this is my job and I’m going to do it.’ I went to see him, a bit apprehensive. I
think I’d spoke to Bernard Wex in London half an hour before I went to see him. And
we went in there and I said, ‘Well you’ve had my letters, you know what my position
is, you know what our position is. But I just wanted to come here to make absolutely
sure there was no misunderstanding between us.’ And I can’t recall what he actually
said, not because he would speak Turkish, ‘cause he spoke fluent English, but just
because my memory wouldn’t serve me to remind myself what he actually said. But
it was reasonably amicable, we didn’t come to fisticuffs. They didn’t slap me in jail
or anything. And I just left Turkey, and sometime after that – ‘cause at – before this
happened we had site staff there, not only supervising the road, which we’d also
designed, but we also had site staff working on the bridge. And at some stage after all
this, the resident engineer who we’d appointed to look after the superstructure, he was
sacked by Bill Brown and he came back to London, complained to me, you know, ‘I –
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why are they doing this? They can’t do this to me,’ etc, etc. And I said, ‘Well I’m
very sorry …’ – I’ve forgotten his name for the minute. I said, ‘I’m very sorry but I
can’t do anything about it. I’ve got no power in this. The power is purely with KGM
and Bill Brown.’ And I don’t know what happened, I know he wrote an angry letter
to the New Civil Engineer and – and I couldn’t find it on the net so I couldn’t refresh
my memory what he actually said. But I can vaguely remember from what – our
conversation when he came back, he said, ‘Well all I was trying to do was make sure
that the contractor’s, who were Japanese, I was trying to make sure that their
procedures for making their mobile cranes, erecting the tower legs, they had – because
it was on the shore they had enormous mobile cranes putting up the steelwork for the
tower legs. He said, ‘I was just trying to make sure they carried out normal safety
procedures when they were doing this lifting. But Bill said, ‘Oh there’s no need.
Disengage the alarm bell, it’ll be all right.’’ I’ve got to be a bit careful here’ cause my
memory’s not very good, but my impression is that that’s what – that’s what the
message was that came back from our sacked resident engineer. And he said, ‘We –
we just couldn’t see eye to eye so he sacked me.’ And I know he was sacked because
he was a Freeman Fox employee. Reese [ph] his name was. I forget his first name,
but it’s Reese[ph]. He was a Welshman who had worked on the Wye Bridge and you
know, I knew him and Kerensky knew him.

[34:35]

And that – the only other – or two things about the Second Bosporus Bridge, first of
all, a bit later I heard through, I don’t know, various contacts – because we still had
site staff out there on the roads, and junior people on the bridge, I heard people say
that – that I, Mike Parsons, had been declared persona non grata in Turkey. And the
other thing was that I – or Freeman – nobody – well, when I say no one from Freeman
Fox I don’t – maybe the site staff who were actually there were invited to the opening,
but no one from Head Office was invited to the opening of the bridge [telephone
rings]. Oh damn, every … sorry, where did I get …

[35:29]
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We didn’t get an invitation to the opening. I can’t remember … oh yes, I was going
to go on to say, this was all brought back to me quite strongly a couple of years ago
when my youngest son Philip, he went on holiday to Istanbul and he came back and
told me how enthusiastic all the – all the Turks were about the two bridges and what a
big success they were and lovely to be joined up with Asia and all the rest of it. And
he said, ‘We looked round the first bridge and we saw Freeman Fox name and
everything recognised on pamphlets, but when we looked around the second bridge
we couldn’t find any mention of Freeman Fox.’ So that started me in trying to explain
to him what had actually happened, and I really had designed it but circumstances
were such that although it was completed to my design, as far as I know, although Bill
Brown is quoted as saying that after he took over he changed everything. The only
thing that stayed the same was the alignment of the approach roads. Now I don’t
know but I suspect that’s utter lies. I think he would have – I know the sorts of things
he would have changed. He would have changed maybe the length of the individual
panels in the towers’ legs, so that the Japanese could erect them quicker. He might
have standardised the thickness of the plates, and all that sort of thing. But he
wouldn’t – my guess, and it’s an educated guess, he wouldn’t have changed any of the
strength that had been built into the design. But you know – oh, I think I’ve said
enough I think.

Did it follow the single box approach or the two box approach?

Oh no, no it was the standard single box. The full width of the highway, plus I think
it was stubby footways out beyond that. And it was the same three metre depth as
Severn, so you know, there were no radical changes. I can’t – I can’t claim any
innovation or originality in the design. As far as I was concerned it was a – it was a
Freeman Fox standard safe design for a suspension bridge, and I – and I felt the firm –
well I’ve already said, shouldn’t be seduced by potential innovation, which could
have only had possible advantage of saving money. And the greater glory of – the
greater glory of the designer. So you know, that’s – that’s where it ended. And I
retired soon after that and here I am.

[0:39:15]
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When did you actually retire, what year?

Well the – there’s always a story about everything I say. I actually retired on my
sixtieth birthday, 16th of October 1988. And although that was a Sunday I insisted
that that would be the date on which I would retire, and the reason for that was that in
our – in our pension agreement it said that if you retired on or after you sixtieth
birthday you were entitled to a full pension. If you didn’t you weren’t entitled to a
full pension until you were sixty-five. And I’d got to the stage that I didn’t trust
anybody in those days, in the firm, with administration or anything, so I said, ‘Well if
I retire the day before, or two days before,’ which is what they wanted, was that I
retired on the Friday before the Sunday, ‘Someone – some bright spark would have
the idea that I wouldn’t be entitled to a full pension. So I’m going to retire as soon as
I can but not before the date of my birthday.’ So I retired on the 16th of October 1928.

Nineteen, sorry?

Sorry, [laughs] nineteen – that was the year I was born. Mis-spoke. 1988. And Joan
retired soon after from her job at – at Oxted County School where she was an
employee of Surrey County Council as a laboratory assistant in the school, and she
worked there for I think three days a week.

How did you feel on retirement?

Well I felt – I felt relieved. I felt that I’d had a good innings, I was extremely lucky at
the time, that I was doing that sort of engineering when – when Freeman Fox and
Britain were at the top of the world. Obviously disillusionment set in when our
reputation went, but I was lucky to be around at that time. There’s only one aspect I
would regret, but I don’t want to go into that anymore. So [coughs] that’s … well in
summary, I can’t say anymore really, than I was lucky to be in the right place at the
right time. I was lucky.

Hmm.
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I was lucky to have parents that encouraged me to … to get my education. I was
grateful to Sir Alfred Pugsley at university, and Gilbert Roberts and Kerensky at – at
Freeman Fox. And also for all the staff that worked with me and for me.

Are there any individuals who you think were particularly influential on you?

Were particularly what?

Influential on you?

Well it’s rather facetious I suppose, but the one that stood out was my secretary who
was this black girl from Jamaica, who was always cheerful. But the – sorry, who was
supporting me?

Hmm. And I guess influential on the way that you went about your work.

Well the people that – the only person really who was influential was Gilbert Roberts.
I mean I suppose I’m a rather enclosed character but I always felt self-sufficient in
what I was doing and I wouldn’t try to do things that I knew I wasn’t much good at,
which was drawing and innovating things. But I was good at what I was doing, and I
think – I think certainly towards the end, I think the firm valued a safe pair of hands.

Hmm.

No I don’t think – I don’t think the other staff – I mean they were supportive in
helping but I don’t think – I don’t think they influenced me. Maybe they resented the
fact that I didn’t seem to be amenable to influence, but I genuinely didn’t feel I
needed it. I mean if I needed it I had to go outside the firm. I would go to the
professors at Bristol, or Bristol Aircraft Company or the Road Research Laboratory,
so that’s the way it was.

[45:15]
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Hmm. Did you have much contact with the Road Research Lab over the course of
your career?

Well not – yes, I did spend quite a bit of time because they were involved in – I think
it was the initial testing of what we used to call battle decks, which is the steel deck
with reinforcements underneath. It’s called a battle deck because it’s the sort of
construction they used to have on aircraft carriers. This was tested by the local Road
Research Laboratory. I know – Kerensky was in charge of all this in a way it was – a
lot of that went on before I joined the firm and panels were made to set in the road to
test under loading. I mean we knew they weren’t going to dent or buckle but they
might have suffered from fatigue or excessive corrosion. And there was a constant –
yeah, a constant battle almost between Gilbert Roberts and the Road Research
Laboratory because Gilbert Roberts was the – one of the leading proponents of
welding technology, and welding technology is prone to fatigue. And Road Research
Laboratory were continually turning out research work to show that you can’t do this
and you can’t do the other. But Gilbert Roberts had worked for Sir William Arrol, the
steel fabricating company, and he had carried out work on his own to establish
different techniques of welding and the safe thicknesses of steel to weld together
before you got cracking at the weld. And one little anecdote about this was that when
I was working in the Forth Bridge office, the Forth design bridge office, it was a joint
office, as I’ve explained, with Mott Hay and Anderson. One – I’m not sure whether
I’ve said this before but anyway, one – one day when I was working in the office I
was, at that time, I was leading a Freeman Fox team – yes I must have been. At an
earlier stage I was with Bill Austin but I think at this stage I was – I was leading it on
my own. And one day David Anderson, who was the Senior Partner of Mott Hay and
Anderson, asked me to come into his office to discuss – to discuss the Forth Bridge
towers with him. So I went along. He said, ‘Oh,’ he said, I think he probably called
me Mr Parsons in those days ‘cause that’s how we used to address each other,
partners and staff. Well, partners were Sir and staff were Mr. He said, ‘We think you
ought to add an extra eighth of an inch to all the tower plates on the designs that
you’ve done for the Forth Road Bridge towers.’ I said, ‘Well I’m sorry Mr Anderson
but I work for Gilbert Roberts and I’m employed by Freeman Fox, and I know he
wouldn’t want me to do this. He wouldn’t want me to do it for two reasons; first, he’s
very keen on keeping the weight of everything in his designs down to – down to the
© The British Library Board

http://sounds.bl.uk

Michael Parsons Page 203
C1379/77 Track 14

theoretical minimum.’ And I also know it’s one of the few instructions I’ve ever – I
didn’t tell him this but this is what went through my mind. It’s one of the few
instructions I’ve ever had from Gilbert Roberts and I – this is what I actually said, ‘I
know that Gilbert Roberts wouldn’t want me to increase the size of the plates because
he thinks the seven eighth, which I’ve got, is about the limit of the acceptable
thickness for the method of welding, so on those grounds I can’t – well, apart from the
fact that I work for him, I can’t change it without consulting him.’ That’s how I left
the conversation. Gilbert was away at the time, but somehow or other I managed to
contact him and I told him what I’d proposed and what my answer was. And I never
heard any more about it. Either he discussed it with – well I suppose he must have
discussed it with David Anderson, and told him that we weren’t going to change,
which is rather ironic in historical terms when you find that due to increased live
loading on bridges, all sorts of things have had to be beefed up, and people would
have given their hind teeth to have an eighth of an inch on the Severn towers for
example. Because I don’t know the details but I know they did strengthening in the
Severn towers. But you know, that’s the way we were. We – we put in what we
thought was needed and we wouldn’t put anymore in.

Is an eighth of an inch that – that important in that sort of context?

Well it’s seven eighths as against an eighth, you know, that’s – I don’t know, what’s
that in per cent? I used to know that off hand. It’s twelve and a half per cent13. Well,
you don’t throw twelve and a half per cent away on a design, you know, everything is
done – Gilbert would expect it to be done to a sixteenth of an inch. Well there is that
– that related story that Gilbert Roberts, in discussion with Bill Brown, told Bill
Brown once, he said, ‘Oh well, if Mike thinks it’s all right, it’ll be – it’s probably safe
to take an eighth of an inch off.’ Because the plates that we were dealing with, I mean
they went down to a five sixteenth of an inch, which is just over a quarter, and for this
welded stuff, Roberts didn’t like to see anything more than seven eighths. So in that
sort of context an eighth of an inch is quite a lot. And for – for thin plates in
compression, an extra eighth would make a radical increase in the load carrying
capacity.

13

Interviewee’s note: actually fourteen per cent.
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[52:20]

I wonder if you could just briefly describe Gilbert Roberts to me. He’s come up a few
times in passing but I don’t think I’ve asked you to just describe him as a person if I
were to meet him.

Well of course you can’t now, but – well in my time he was – he was always rather a
severe looking man, but he had a – he had a twinkle in his eye and a rather
mischievous set to his mouth. He was a First World War airman and he’d been shot
down or crashed or something or other, so he damaged his leg, so he always walked
with a stiff leg. So he couldn’t bend it, so he put it out under the table. And he was –
he was quite precise. I mean he was the only one who gave me any advice or
instruction, and I invariably agreed with what he said. But he wasn’t very –very
communicative and conversations were few and far between. I would only really see
him if I was called in to see him in his office. He didn’t spend an awful lot of time in
the office, a lot of time he was – well at home I believe, or not available. He was
average height, well average height would make him a bit taller than me, but quite a
bit shorter than Bill Brown. And I did refer earlier on, the fact that I regretted not
going to the opening of the Forth Road Bridge for various reasons, which I described
at the time. But I did hear from people who did go that Gilbert Roberts gave a very
good speech at the – at the dinner, at the opening or after the opening. And I was also
told that he used to be an enthusiastic member of the amateur dramatics club at
university. But I never saw any of that side of him. He was just Sir Gilbert – well,
either Sir Gilbert or just plain Sir before he became Sir Gilbert [laughs]. And most of
the time I think I was just Mr Parsons. I did become Mike I think when – certainly
when I became a partner. That’s a little historical thing, you know.

[0:55:25]

When I became a partner it came in an – it came to me as an enormous wrench to call
Oleg Kerensky, Oleg, rather than Mr Kerensky. You know, that’s the way we were in
those days. You were very – I suppose people might say high bound or conservative,
but –
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How formal was the working atmosphere there when you were a young engineer?

Well it was always very formal between partners and staff. But it was just partners, as
I said somewhere earlier on, it was just partners and assistant engineers. There was no
ranking between. I think by the time I left there were partners, and the next one down
would be a project engineer, and then senior engineer, engineer, assistant engineer.
But as I say, when I started it was so informal that everybody below partner level, all
Christian names, no rank, no pack drill as they say in the army. And apart from the
fact that we all lived scattered – miles scattered around, there was no sort of evening
getting together. And we certainly didn’t or wouldn’t have encouraged drinking in
the pub in lunchtime. Although there was a lot of that, it used to surprise me, at
Christmas we sometimes used to go in the pubs around the office. It surprised us how
many people used to spend every lunch hour in the pub. I wonder how any of them
got any work done.

[Laughs]

[57:03]

I guess that brings us almost up to the current. I was wondering, what have you done
since retirement? How have you filled your time?

Well I admit when I retired at sixty I didn’t think I’d have quite so much time to fill
because as you probably realise I’m eighty-three now. We moved into a new
bungalow in – in Sidmouth the year after I retired. Because although we bought it
before I retired we had to wait for it to be built, because when – when I bought it, as a
good engineer I inspected the foundations before they started building the
foundations, so they were about eight feet below ground when we bought it. So we
had to wait for that to be built, and then we moved in. And we moved in actually on
Joan’s sixtieth birthday. That was in 1989, yeah, the year after I retired. And, you
know, there’s the usual jobs when you move into a new house, curtain rails to put up,
dustbins to buy, whirlies erected [ph]. But I had quite a major job in re-levelling the
garden because it was all built up ground at the back, and I had to landscape it. I was
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quite busy on all that for a while. But after about just over a year, maybe two years I
decided to take up golf. Well I was about to retire and I knew the office wanted to
give me a present or something, my youngest son suggested that I get half a golf set.
I’d never played before, like most families with kids you sort of play on holiday, you
know, a bit of pitch and put and that sort of thing. But I’d never played proper golf.
So I took this up and I passed it around that that would be more than acceptable. So I
was getting half a bag of clubs. And that sort of encouraged me to start. So after
we’d been down in Sidmouth for about fifteen months I started to look around to find
out how you started getting engaged in playing golf. I didn’t know what the
conditions were, I knew some clubs insisted on you having a handicap before you
could join and other clubs would take on anybody, etc, etc. Anyway I looked round at
various clubs and I ended up at a very friendly club in Seaton, which is just about
eight miles along the coast and is very convenient to get out of this side of Sidmouth
along the Lyme Regis Road. And I went – I had done a bit of practise and I went up
there playing on my own and was just hacking around the course, and a friendly chap
came up and said, ‘Why don’t you join us? We’re a very friendly lot here.’ And I
said, ‘Well you can see I can’t play.’ He said, ‘Oh, you don’t need to worry about
that, a lot of us are like that.’ Anyway, with that sort of encouragement I applied to
join and I saw the secretary of the club I think it was and the – and the bartender at an
appointed hour. And they said, ‘Well yes, it’s a very nice course here. It’s a bit
steep.’ But then they said, ‘If you – when you get to eighty you can always move to
Honiton ‘cause that’s a nice flat course, this is a very hilly, difficult one.’ So I said,
‘Oh, that sounds – that sounds ideal for me.’ So I had twenty very happy years there
playing more or less twice a week. I used to engage in matches and competitions. I
was never very good but I could – I could play to a handicap. I don’t know whether
you know anything about it but the maximum handicap is twenty-eight and I never
got below twenty-two I think it was. But I enjoyed it and when I was eighty we had –
I had a colleague who was a bit older than me, I think he was about eighty-three, and
we entered as a pair into our seniors open for the year. And low and behold we won
it, so I thought, well that’s not – that’s a good time to retire from golf. Eighty years
old and you and your mate had won a – had won the open. It was the first open I’d
ever won. The nearest I’d got to that was I played at Sidmouth at one of their opens
and I won the over seventies back nine or something. Something quite – so you
know, I wasn’t really into winning things. But I used to enjoy – I didn’t enjoy –
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people say, ‘Oh, you should just enjoy the game.’ I didn’t really enjoy the game.
What I enjoyed was if I could make a good shot or if I could make one that did
something like what I wanted it to do. And if I made a reasonable score it was – it
was a constant challenge to get the ball round the course. I mean I know that’s what
golf is but it all seems completely pointless and waste of time and all the rest of it.
But it – for me it was a – it was an excellent way of passing the time, getting exercise,
fresh air, meeting some friendly chaps, having a cup of coffee, getting out of Joan’s
way for two or three hours twice a week. And you know, to anybody I talk to who’s
in a similar situation I always recommend that they take the game up. And a lot of
people say, ‘I can’t play, I couldn’t play that.’ But it took me weeks and weeks,
months and months before I could reliably hit a shot, let alone score or get a handicap.
But with perseverance I played well enough to enjoy it.

[1:03:55]

But then about a year ago, I suppose I was eighty-two and things were getting a bit
difficult. I found it difficult going up the hills and then to cap it all I had a finger that
was bending over and I had to get it operated on to straighten it, which weakened that
hand for at least six months. In fact it’s still weak, I really can’t grab a club properly.
So I think with oncoming age and a bad hand, I’m reluctant to admit it but I think I’ve
given up golf. I won’t sell my driver yet but I’ve sold dozens of surplus balls. No, I
haven’t sold them, I’ve given them away. I’ve given away dozens of surplus balls.
But I’ll hang on to my driver for a little while in case – in case I get revitalised by
something or other. But I don’t hold out many hopes. Meanwhile of course there’s
just the two of us, and while I was engaged in playing golf, she who has always been
keen on – on German language from school days, she decided that she would brush up
her German and she took an Open University course in, I don’t know, advanced
German or something or other. And she also took up an Open University course in
European Politics. I don’t understand the details of it, but somehow or other she
passed the appropriate exams for these two things and somehow or other they’d
managed to combine bits of one with bits of the other, so that now she’s got her
original BSc from Exeter, and a BA [laughs] from the Open University, which she
thinks puts her … on a par with my First from Bristol [both laugh at once]. But
[coughs] the big advantage for her, she’s interested in German and she’s quite good at
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it. We’ve been on holidays to German speaking places and she’s a bit reluctant but
I’ve encouraged her to speak to locals and engage, and she really enjoys it, and she is
very fluent. And she runs a German speaking circle in Sidmouth, where a group of
friends interested in German get together and speak German for about two hours, once
a week. And they take it in turns to go round each other’s houses. I think the
numbers vary from about three to eight. And it doesn’t occur through the – for some
reason or other, because a lot of them were ex-school teachers they seem to stick to
school holidays. When it’s a school holiday I find that the German circle is not
working.

[Laughs]

But for a long time it fitted in very well with me playing golf and her having her
German day. And she used to do a bit of gardening but she can’t do that now because
– well she does a bit but she can’t see very well. I was never very keen on gardening,
I used to cut the grass but it all became too much for me and we – we actually employ
a gardener now. It was years and years and years before we would employ anybody
to do anything, whether it was gardening or painting the house or painting the inside,
we would always do it ourselves. But recently we’ve decided that this idea of living
poor and dying rich can be taken too far. So we’ve started getting things done for us.

Do you ever miss engineering?

Not really. I’m always interested in – in things, but not obsessively so. You know, I
deliberately avoided getting back into engineering because when I retired I was asked
what my rate would be if they wanted me back to do anything. And I gave them a
rate, which I knew unless they were in extremis they wouldn’t ask for any help, and
true enough they haven’t. But I get the – I get the NCE, which – you may have seen
them on the piano stool, they accumulate for about – I don’t know, about – I get about
a dozen copies there before I get round to getting the plastic covers off and reading
them. When I do I get through them pretty quickly. And in fact I – it’s not a very
good thing to say but I did write to the institution and asked if I could cancel having
them because I thought it was a waste of paper, a waste of their time, and not all that
beneficial to me because I can find out a lot of these things anyway. But they say,
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‘Oh well, we’re sorry, there’s no way that we can cancel these things.’ So, you know,
I just do it and read them. I’m interested but I can get most of it from the newspapers
quite honestly.

That brings us pretty much up to the present day. I have two closing questions.

[1:10:10]

Yeah.

One of them was about archives and paperwork. I was just wondering if you still had
any work related paperwork knocking round that you thought about depositing it on
archive somewhere?

Oh, well not really because when I – when I left the firm, all my business papers were
left with the firm and even the slides that I used to use for giving lectures, I left with
one of the – one of the senior engineers. So I didn’t bring anything – anything with
me. The only things I brought with me were two photographs of bridges. There was
one of the Severn Bridge, which my mother gave me, and there’s one of the Second
Bosporus Bridge, which was presented to me when I retired. But those are the only –
you know, I know they’re not archives but they’re the only sort of pieces of
memorabilia, which I carry from my Freeman Fox days.

I guess my last question, and it’s, I was wondering how you’d found this interview, I
guess the whole process really?

Well I’ve been – I’ve been quite impressed with the – with the organisation of the – of
the interviews, staring with the information telling you what the interviews were
going to like and what the purpose of them was. I found it all quite informative and –
and easy to understand and read. And when it actually came to arranging the visits I
found all that worked very well. Tom was always on the end of the email with a very
quick reply to any questions that I had, and we managed to fix suitable times. For the
actual interviews themselves, most of it I found quite enjoyable, because most of what
I’ve got to talk about is success. But there were some difficult topics to be covered.
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I’ve got no complaints. But I just did find some bits of it difficult and … now that
I’m retired I find it quite easy to talk to people. I can talk to people in the local coffee
shop, strangers, no problem. In fact I’m sure a lot of people think I can’t stop talking.
But when it comes to talking about some things … I sometimes find it very difficult.
But now that I’ve come to the end of the interviews I’m glad that I did it and I hope
that was can get the – the final version redacted to my satisfaction.

Hmm hmm.

So that I will have no grounds for regret.

[1:14:15]

Anything else you’d like to add about anything before I press the stop button, or …

No, I think – I think that’s the end. It’s just the – there’s always the feeling when I do
– when I’ve done this – it’s the only time I’ve done it, but it has a certain feeling of a
premature obituary.

Hmm. What do you think about the idea of the project as a whole though? The idea
of recording people who’ve built things around Britain or developed things, which I
guess people wouldn’t otherwise know about? Sort of giving them a view into this
process?

Well I often wonder exactly who is going to listen this transcript. I mean I’m
interested in it because it’s my life. But I find it difficult to imagine other people
finding it interesting because it would take so long to listen to, and people nowadays
don’t seem to have much time to listen to anything or do anything. But in the general
field, you know, one can’t help but feel that, you know, wouldn’t it be nice if we
could have heard Shakespeare or – or Brunel for example? So in theory I think it’s a
very good idea, but as I say, I’ve got my practical reservations about who would listen
to it. In fact to be quite honest I think I would find it difficult, certainly to listen to
some of the bits of what I’ve said. I think my children might be interested, certainly
to look at bits of it if I could point them in [laughs] – in the right directions. But I
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think the idea of listening for the whole lot – I appreciate that it is intended to some
extent for research people, and I think there will be glimpses in this of things of true
historical value. But what they are is up to the researchers. But I did – I did live in a
… a momentous time really.

I think you’ve really hit the nail on the head. Good historian of technology in me is
always acutely aware that whatever I think this is being used for, in fifty years time
it’s probably being used for something I haven’t even foreseen, you know.

That’s right, in a personal example of this, when I bought a computer in the year 2000
I really had no idea what I could use it for. But subsequently I’ve realised just how
valuable it is. I know that’s a different field and different form of experience but it’s a
similar sort of thing, that you don’t know what’s in the future. You don’t even know
what’s available in the present. There are things available in the present, which would
be helpful if you know they were there. And I’m sure there are things have happened
in the past, which you would also – which some people would also find useful or
enlightening if they knew they were there. So you know, I’m sympathetic to the – to
the whole venture. I don’t think I would have got involved in it if I hadn’t been
interested. But it’s so far away from what I did in my working life that it’s been a bit
difficult to adapt to it, even for these short few days that we’ve had together.

I think it’s actually been a really, really interesting interview, which …

Good.

I can already see, you know, things if I was writing about different topics, I’d find of
interest.

Yes.

And really I guess the only thing I can say is thank you very much for all your time,
it’s been great.
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Well good, I realise from the beginning that I would need a bit of encouragement
from the interviewer. I wouldn’t be able to spew it out without some sort of guidance
and encouragement. Although you – your guidance hasn’t been very detailed and I
think that was intentional; it enabled me to fill in at my own – at my own volition,
wander where I would, even though it seemed a bit aimless at times. But in the end I
think it was – it was a satisfying experience for me. Thank you very much.

Thank you.

[End of Track 14]

Final interviewee note:
Having now listened to the recording I realise that I did not make any formal
acknowledgement to Joan at the end. However it is my hope that anyone else listening
to the recording will realise how integral she has been in my life and that the
appreciation is obvious. I also feel that a formal acknowledgement is neither
appropriate nor necessary and was pleased to find that Joan agreed.
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