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Roger Thomas  

 

This interview with Rodger Thomas (RT) was conducted by Bridget Lumb (BL) and David 

Miller (DM) at Bristol University on 9 March 2016. The transcript has been edited and 

annotated [explanatory details given in square brackets]. 

 

DM: Well, we’re here in the Physiology Department, or under its new name, [School 
of] Physiology, Pharmacology & Neuroscience, [Faculty] of Biomedical Sciences 
at Bristol University and this is David Miller, as Chair of History and Archives.  It 
is the 9th March 2016 and we’re here to record an oral history interview with 
Roger Thomas, whom you’ll hear in a moment. But the next person to speak will 
be Bridget Lumb who is here as the facilitator, interlocutor of the event. 

BL: Hello, I’m Bridget Lumb. I was former Head of School, Physiology, Pharmacology 
& Neuroscience, and interestingly I was the only [academic] appointment that 
Roger made in his time as Head of the Physiology Department. 

RT: True, yes, I was Head of Department for five years in Bristol, 1985-1990.  Bridget 
was indeed the only appointment made during my tenure.  Times were hard in 
those days. [laughter]   

  I was born in 1939, three months before the Second World War broke out.  My 
parents lived in Bromley and I was born in the house [they had had built to my 
Father’s design], which still stands. Indeed my wife and I visited it a couple of years 
ago and met the occupants who were guardedly friendly, as if they expected us to 
produce some kind of summons or something. But the house didn’t seem to have 
changed much.  It was on a steep hill.  But soon after my birth, because of the war, 
my father was moved to Cardiff, where my first brother was born.  And 
subsequently we moved to near Cambridge, [where two more brothers were 
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born]. I spent the rest of my childhood living in a village called Great Shelford, just 
three or four miles to the south of Cambridge. I was sent to a prep school, which 
was in Bateman Street, Cambridge, and still remember taking some kind of exam, 
the point of which was not explained.  But anyhow I was accepted by the school.  
Unusually it took pupils at age 5 although most prep schools start at 7.  And at the 
end of that period I was interviewed for a scholarship to the upper school, which 
was then a direct grant school.  So I managed to get through the 11+ and got a 
free place at the Perse Upper School, where I stayed until early 1958.   

 At school, my preferred subject was science.  I was a very conventional schoolboy, 
I didn’t like being a schoolboy.  They weren’t my happiest days, I hated rugby and 
other sports, I was really only interested in reading and talking to people.  Instead 
of playing games I and other sports-averse boys were later allowed to walk or run 
around a course about 6 km long. 

DM: A cross-country run, yes. 

RT: Actually it wasn’t cross-country, it was on ordinary roads, the triangle it was called. 
I remember walking around this on Tuesday and Thursday afternoons. Then I had 
to join the CCF. 

BL: CCF?  What is CCF? 

RT: Combined Cadet Force.  All the public schools then certainly had a cadet force 
training their boys to be, I suppose, future officers in the army if they wanted, or 
military.  So I rose up to become a sergeant in the RAF section and I still 
remember, this was the only teaching I ever had as to how to teach.  We were 
taught by one of the staff: as we were going to be sergeants or non-commissioned 
officers we should know how to teach.  And he told us then, you know, first of all 
you tell the audience what you are going to say, then you say it, and then at the 
end you must say again what you’ve said.  And this remains to this day the only 
occasion on which I was taught how to teach.  There was a bit more detail than I 
can remember.  But this came at the point where I was obviously going to want to 
go to university and it was expected, as most of the boys from the Perse did, I’d go 
to Cambridge.  In fact there was a strong link with Caius College because the 
founder of the Perse School was Stephen Perse, who had been a fellow of Caius. 

DM: Roger, just before you go to Cambridge University, was there the classic scenario 
of an enthusing science teacher or two who was important at the school?  You 
said earlier… - 

RT: I don’t remember.  I do remember there was a big problem because I was 
interested in biology primarily. I think I was interested in biology because of 
basically my interest in hormones, my interest in sex, my interest in girls, which 
had been stifled up to that age because I went to a boy’s school, and I had three 
brothers.  Anyhow I was interested in biology and the biology teacher happened 
to drop dead just at the beginning of my final A level year.  And so biology at A 
level was taught by substitute teachers, there were only three of us doing it.  It 
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was a choice between biology or maths and most kids chose to do maths. So I 
didn’t do very well in biology. 

BL: And that means you didn’t do maths as well in your school? 

RT: No, I did advanced maths at O level but that was it, yes. 

DM: Physics, chemistry? 

RT: Physics, chemistry and biology, yes. So I was accepted I think almost on paper by 
Caius College, for entry in 1960. The normal practice was to do National Service 
first, before going to College, but after my A-level exams in 1957 it was rumoured 
that the two years of military service were soon to be abolished. 

BL: So what year is this? 

RT: 1957/58, I’m not sure.  But it became clear that if I wanted to avoid National 
Service I could do so by going to a provincial university (deferring National Service 
for 3 years). By the time I graduated it seemed that National Service would by then 
have been abolished.  Cambridge and Oxford, unlike all other Universities, 
expected all their students to do National Service first so they came up two years 
older, more mature, easier to handle and so on.  And so I could have gone to 
Cambridge only if I’d done National Service first.  And I was registered to do 
National Service certainly, probably one of the last cohorts to do so.  But I was 
frantically trying by then to find a provincial university that would take me.  This 
was before UCAS, you know, you had to write to each university individually.  I 
tried Bristol and after an interview they put me on a reserve list, which wasn’t very 
promising.  I was interviewed here at Bristol; for zoology I should stress.  And then 
I applied to St Andrew’s, it sounded like a nice place but I don’t think I ever heard 
back from them.  And finally a school friend, Graham Cooper, said he’d been to 
Southampton recently and was accepted to do chemistry there and it seemed like 
a nice place, modern, clean, nice campus and everything, not too far away.  So I 
applied to do zoology at Southampton and was invited down for an interview, this 
must have been in May or June, I don’t know exactly.  And I was interviewed by 
the Head of Department, Prof Raymont, and accepted essentially on the spot.  I 
must have had better A-levels than I realised.  I still don’t remember what grades I 
got.  

 So I was accepted to do zoology at Southampton and found I had to choose a 
subsidiary.  Chemistry was a compulsory subject and you had to do another one 
and I chose physiology and biochemistry.  There was a department then called 
Physiology and Biochemistry and it was much more my cup of tea than zoology, 
much of which was about animal taxonomy, the evolution of the reptile skull and 
stuff like that.  So about two thirds of the way through the first year I asked, “Can I 
change my subject?”  And there was a lot of sucking of teeth and it was agreed if I 
did well, if I came top of the exam marks at the end of the first year, I would be 
allowed to switch.  So I did well and switched to physiology and biochemistry, 
which was a small department, with four academic staff, and only eight honours 
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students per year.   And it was fine, I enjoyed it very much.  I graduated with a 2:1 
and had already decided I wanted to do a PhD.  

BL: Were you inspired by anybody at Southampton? 

RT: Yes, Gerald Kerkut [G A Kerkut, 1927-2004], he was a very good lecturer.  Witty, 
you know, interesting.  He was thoroughly engaging.  And before I actually 
graduated I remember thinking I might go to America to do a PhD or possibly to 
Australia, Eccles’ [John Carew Eccles, 1903-1997] lab or something and I did send 
off a couple of applications, but it all came to nothing.  So when I graduated Kerkut 
said, “Well, I’ve got a spare NATO studentship, which you could have if you want 
to do a PhD under my supervision in Southampton.” 

DM: In Southampton?  Gosh. 

BL: Did you know at this stage what area of physiology you wanted ? 

RT: Neurophysiology.  I was interested in how nerve cells work.  Must have done some 
experiments with microelectrodes, I can’t remember.  Anyhow, I was accepted so I 
did three years of work on looking at the IPSPs [inhibitory post-synaptic potentials] 
generated in snail neurones by the inhibitory transmitter, acetylcholine.  There 
had just been published an article in Nature by Tauc and Gerschenfeld (1961) 
about acetylcholine being a transmitter in the snail CNS.  And Kerkut’s idea was 
that I should look at the ionic dependence of this phenomenon.  So I did that, and 
Kerkut made all the students build their own cathode followers, can you believe it 
was before transistors?  So I assembled my own cathode follower and was given 
an oscilloscope and an old, electric stove as a sort of worktop on which I built my 
Faraday cage.  I had two micromanipulators, a big advance, so I did all my 
experiments with two microelectrodes and it took me some time to get that setup 
to work. With a lot of perseverance I managed to get two electrodes into the large 
cells quite routinely.   

DM: This was on snail… 

RT: [Yes indeed. Snails] were popular [with Kerkut] because they cost nothing and 
were prevalent in Southampton.  So I worked away.  This was, when was it?  I 
started in ’61 and got my PhD in ’64. It turned out only some of the cells showed 
IPSPs.  I worked on spontaneously generated IPSPs, and often this meant that I 
would have a good snail dissection but couldn’t find a cell with IPSPs. Of course I 
got good at dissecting snails quickly.  And I was able to show that the acetylcholine 
channels were permeable to small ions like chloride and bromide and other small 
anions, and impermeable to bigger ions. I did this by penetrating the neurone with 
a fairly blunt electrode filled with the potassium salt of the anion concerned, and 
allowing the salt to diffuse into the cell.  I was basically following the example of 
[Coombs, Eccles and Fatt’s (1955) experiments on cat motoneurones.]  

And then after two and a half years or so, it was agreed I could probably start 
writing my thesis after Christmas. I had quite a lot of data, all incidentally recorded 
on photographic film.  I had to spend hours in the dark printing out the 
[recordings] and measuring everything.  
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DM: Up to your elbows in the tank. 

RT: [Personal] computers hadn’t been heard of, you know. Well, I had some spare 
time before starting to write, and this led to] a key event, really.  Being bored with 
injecting potassium salts, I decided to inject sodium acetate, which we happened 
to have around for some reason.  There was a bottle of it somewhere. So I filled an 
electrode with sodium acetate, stuck it into a cell, went off and had a coffee, came 
back and there was this huge potential.  I thought, “Bloody hell, the junction 
potential has gone wrong or something.”  But when I pulled the electrode out of 
the cell, which is a classic test, it went back to zero. So I had this large apparent 
potential which was generated by an electrode filled with sodium. So fairly rapidly 
over the next four weeks or so, I got enough data on this to go in my thesis, 
showing that it was the sodium pump [generating the large increase in potential]. 

BL: I’m interested, to what extent were you working independently or in a group-? 

RT: Completely independently.  I had my own set up, I was in a separate building to 
everyone else. [laughter]  

BL: By choice? 

RT: Yes, Gerald Kerkut would come and visit several times a week.  He was very good 
at being interested in what I was doing.  He came to see what I was doing and 
would encourage me and suggest things, and he would buy chemicals if I wanted 
chemicals. But I was completely alone. I do remember getting some advice early 
on from Tony Ridge and [Robert Walker], that snail Ringer was 70% frog Ringer but 
it’s actually 70% mammalian Ringer. And it took me some time before I realised 
this and when I switched to mammalian Ringer everything was much better.  And 
there were chaps working with flame photometers [who could] actually measure 
the calcium and magnesium in snail blood, a bit of snail blood, and I made up my 
own Ringers recipe, which the cells are much happier in.  So anyhow, I wrote my 
thesis up with this bit about the sodium pump, which I remember greatly puzzling 
my External Examiner [Bernard Katz, 1911-2003].  He didn’t really seem to 
understand how the sodium pump was doing this. 

DM: Bernard Katz? 

RT: Bernard Katz.  He was firmly of the view that Hodgkin and Keynes had shown that 
the pump was electrically neutral, but they hadn’t actually shown that: they just 
thought it might be the answer.  And my experiments when I simply removed 
potassium from outside the cell by running [potassium-free Ringer] through the 
bath, and thereby abolishing the hyperpolarisation, I thought was crystal clear 
proof that it wasn’t the potassium removal by the pump that was causing the 
hyperpolarisation, [as proposed by Ritchie and Straub] it was the sodium pump 
itself [generating a current]. Anyhow my PhD was granted.  So I did a few more 
experiments after I’d written the thesis and wrote a paper on the electrogenic 
sodium pump. [Kerkut was the first author.] (This didn’t come out for another year 
or so, published in Kerkut’s journal, Comparative Biochemistry and Physiology). 
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 Now came the question which led to a crucial, life-changing episode, what would I 
do after I got my PhD?  I had by now met Monica, who was to become my wife, 
and you know in a rather cavalier way I more or less assumed she’d come 
wherever I went. [laughter]   

 I remember Kerkut saying what would be very good for my career would be to 
learn about mammalian physiology.  He recommended I go and work on 
mammalian preparations so I would broaden my experience, and he said, “I have a 
chap I know in New York with whom I shared some space in Cambridge, called 
Victor Wilson, who works on mammalian neurones.”  So he wrote to Victor 
Wilson, it must have been something like May ’64. 

BL: And was Victor Wilson an American? 

RT: Yes.  Actually, he was American but he was a Jewish émigré from [Germany], 
who’d gone to America, his parents and he had gone to America [via France] in the 
early 40s.  He became a fully Americanised American and he ended up at the 
Rockefeller Institute, in the laboratory of David Lloyd who was quite a big name in 
those days.  So my supervisor, Gerald Kerkut, wrote a letter, which I didn’t see, to 
Victor Wilson [who showed it to the Dean, Frank Brink] and this is the really 
impressive bit, a short time later, of course there was no email or anything, I 
personally had a letter from the Rockefeller University offering me a job.  I hadn’t 
filled in a form. [laughter] It was a job as a Research Associate.  Basically, I was a 
very junior member of the academic staff, not on someone’s grant, paid for by the 
Rockefeller and I was required to give six lectures on neurophysiology and to 
organise a few practical classes on invertebrate preparations.  So naturally I 
agreed to this, for an initial salary of $7,000 a year. 

BL: Oh, that’s a lot. 

RT: It was a reasonable amount in those days.  Monica by now had agreed to marry 
me, so soon after that we got married, but we had to go to the American embassy.  
You could get an immigrant visa then just by turning up and filling in lots of forms, 
having a blood test to prove we hadn’t got syphilis, swearing that we weren’t 
going to overthrow the state, were not members of the Communist Party and so 
on.  So we spent most of a day in the American embassy in London, got our 
immigrant visas, and trotted off to America. 

DM: Fantastic. 

RT: And arrived, I think, in a glorious warm September, having crossed on a rather 
small ship, the cheapest ship we could find, the SS Maasdam. Yes, so I spent two 
years at the Rockefeller. 

BL: And did Monica know what she was going to go out to do? 

RT: No, she was a qualified teacher.  She had been teaching for two years at St Anne’s 
school in Southampton so she was fully qualified and once we got to New York, 
she obviously decided she really should get some sort of job.  First of all she found 
us a very nice flat, a furnished flat, not far from Rockefeller, about a mile.  And we 
had met some friends on this transatlantic liner who were teachers in New York 
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and they said she should apply for a post with the New York system and it turned 
out that she hadn’t got the credits in maths and science that you apparently need 
to be a teacher in New York.  So she was then told that, well, that parochial 
schools, and Monica is a Roman Catholic, have a different organisation, and they 
probably wouldn’t care about her lack of maths.  So, she applied to the parochial 
schools clearing house or something and soon after got, I don’t know if it was a 
phone call or letter, inviting her to be interviewed at the Mother Cabrini High 
School up in Upper Manhattan near the George Washington Bridge.  So, she went 
up, was interviewed and was offered a job as an English teacher.  So she taught 
English maybe French as well, I’m not sure. 

DM: This is before Green Card? 

RT: Oh yes, well, you see she had an immigrant visa, didn’t need a green card.  I mean 
she was -  

BL: So she was treated as a national? 

RT: Yes, absolutely. 

 In fact had she got a job with the New York State system she would have to pledge 
that she was going to apply for American citizenship after five years or something, 
so she didn’t.  So she was paid reasonably well, not as well as if she’d been with 
the New York public school system.  And I worked away in the lab, reading and 
experimenting. I discovered how to anaesthetize cats and expose the CNS. We 
worked mostly on the vestibular nucleus to start with, and it was clear that it 
would be nice to have a proper marking technique so you could mark where the 
recording electrode tip had been.  And it seemed to me it might be worth trying to 
make a technique work with dyes, fill an electrode with dye, which you could then 
inject iontophoretically at the end of the experiment.  And I was sort of humoured 
by Victor Wilson and he said, “Well, try, at the end of the experiment, fill up your 
electrode with your dye mixtures and we can inject them into a bit of spinal cord 
that hasn’t been yet fixed, that’s still vaguely alive.”  And so I collected dyes from 
people around the corridor, as it were, one of whom was a plant man and had this 
green dye, which I thought, “Green dye?” you know.  I looked up solubility of all 
these dyes in a book and it wasn’t very soluble apparently.  Anyway I made up 
various dye mixtures and tested them and the one that worked the best -  

BL: And these could be charged presumably? 

RT: Yes, well I just made up mixtures with saturated dye in two molar sodium chloride.  
But it turned out the Fast Green FCF worked very well. 

DM: I mean, if you get a flow of anything you carried the other stuff with it, so there’s 
iontophoretic flow isn’t it?  So you’d actually done iontophoretic work in your 
thesis time so you had that thinking there? 

RT: Of course, yes.  I was actually going back to my PhD [methods] perhaps because - 
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BL: Going back to your PhD, I mean I was quite interested when I looked at your 
publications, Roger, because to put that in context, you published on the 
electrogenic sodium pump before you went to the States. 

RT: Yes, well it came out - 

BL: And you published that in some… inferior journal [laughs]. 

RT: Well it was not a mainstream journal. 

DM: Why wasn’t that in Nature when the marker one was in Science? 

RT: Well, because – [Note: the first marker paper was in Nature, and a second one in 
Science. The first was extracellular marking, the second intracellular.] 

DM: This was the first proper demonstration of the electrogenesis of the sodium 
pump in a nerve cell, was it not? 

RT: I was pretty naïf, let’s face it. 

 BL: So you didn’t realise what you’d done? 

RT: I realised, Kerkut was excited.  We were both excited by it.  I suppose Kerkut 
thought we’d have trouble getting it into some other journal, I don’t know.  It was 
so easy with Comp Biochem Physiol because he was the editor of the journal.  I do 
remember I did have an argument with him about the order or authors, and I 
thought - 

DM: This is a bit like Andrew Huxley getting the overshoot of the action potential in 
his undergraduate project. You got one of the fundamental functions of the 
cellular system in your PhD, and it’s not going into a front line journal. 

RT: Yes, but you forget that Katz was pretty sceptical about the whole thing. 

BL: You probably wouldn’t have been REF returnable. [laughter] 

RT: Well, that’s right.  Anyhow, I mean, earlier than this with the sodium pump, I had 
thought I was injecting these anions to test the IPSP. I was passing current through 
the electrode, bravely thinking I was iontophoresing the chloride or whatever, and 
it turned out I got just the same effect when I didn’t bother to turn the current on.  
[laughter] So I was leaking, leaking these things.  So I was an expert in leaking 
things from blunt electrodes.  But when it came to the fast green, we did have to 
pass a fairly large current, about 12 micro amps.  I think we were burning a hole 
basically which was then dyed green. [laughter] So that was enjoyable. So I had a 
good time in New York and - 

DM: And you got a Science paper out of it so… 

BL: And Nature. 

RT: And a Nature one yes, it’s true.  And this is another aside, really.  Eric Kandel has 
written a book about Principles of Neuroscience or something [Principles of Neural 
Science, E Kandel et al], in which he has a diagram about Renshaw cells, a diagram 
of where the Renshaw cells are.  And he puts them in completely the wrong place. 
He had not obviously done any research into this classic paper in Nature locating 
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Renshaw cells with fast green.  I did write to him and he promised to revise it for 
the next edition but I haven’t actually checked.  So yes, I did also work on the 
vestibular nucleus and stuff with Victor Wilson.  He was a marvellous chap to work 
for, very open and friendly and everything.  

BL: And the order or authors had changed by this time as well. 

RT: Yes, well that’s it, some of them. Is that -?   

BL: Yes because it’s Thomas and Wilson.  

RT: That was because I did the work. I mean he had the principle that most people do 
now that he who does the work gets the first author, he who raises the money 
and organises everything is the last author.  I should say it was David Lloyd’s lab 
but David Lloyd was really not active at all in terms of doing research.  Another 
episode I should perhaps recount is that I remember David Curtis visiting the lab 
on a world tour kind of thing, giving a seminar at the Rockefeller I suppose, and 
when I told him what I was trying to do with these dyes, he said, “Oh, so and so in 
Perth has been trying lots of dyes and they just don’t work, complete waste of 
time.”  He was very dismissive.  And this is quite a common phenomenon I think.  
You tell people you’re trying to do something new and they say, “Oh, it’s been 
done before.”  And often it hasn’t, or it’s been done incompetently.  So if you think 
it’s worth trying to do something it is really worth trying.  By all means read up 
about what else has been done, and talk to other people, because often you may 
have a different angle.  So anyhow I got the dyes to work and we tested methyl 
blue which could stain intracellularly as well. But I think this was before, someone 
invented a much better dye, I can’t remember his name now.  A fluorescent dye 
that was better.  So it wasn’t a great success, Fast Green never really took off.  
[Apparently the dye sold in Europe as Fast Green FCF was not in fact the same as I 
had used in New York] 

 So I now come to the point where Monica and I decided that we, much as we were 
enjoying ourselves in New York, we missed our families, we’d like to go back to 
England.  So where should I go?  I needed to do another post doc.  And I wrote to 
Richard Keynes who [had worked on the sodium pump and] was then Head of 
Babraham and he said he hadn’t got any jobs at all, the government was cutting 
down. I must have written to one or two other places, I can’t now remember.  But 
I finally wrote to Bernard Katz saying, “Do you know anybody who might like a nice 
post doc?” And he replied saying, “Well, there was a man in his department who 
had just got an MRC grant who would be looking for a post doc, E J Harris.”  And so 
I wrote to EJ and EJ was not a good communicator, but he had been working on 
the electrogenic sodium pump, I should say, in frog muscle. So I wrote to him and 
said I’d like to carry on working on the sodium pump, would he take me?  So he 
said, “Yes, yes, but I’m going to be spending the next year in Philadelphia.  Perhaps 
you could come and spend a month in Philadelphia before going back to the UK 
and we could talk about what you’re doing” and so on and so forth. So I spent a 
month down there in Philadelphia, in the Johnson Foundation, where Britton 
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Chance was Head.  It was a high-powered place.  They had lunchtime seminars 
every day.  It was a bit too high-powered for me, certainly. 

 Anyway I learnt about artificial membranes, I learnt about mitochondria, and I 
went back to London with Monica resolving secretly not to do any of that if I could 
help it.  So EJ was safely in Philadelphia, his set up was in London and I just 
converted his set up to work on snail neurons and carried on with the sodium 
pump.  I was determined to do some better experiments than I’d managed to do 
at Southampton.  I really wanted to make it look crystal clear that this was a real 
phenomenon, it wasn’t just kind of an accidental thing.  So I managed to 
iontophoretically inject sodium into snail neurones, got really nice currents.  At 
some point someone said, “Look, Hinke [J A M Hinke] was here, he may have left 
some sodium sensitive glass that you could make some sodium sensitive 
electrodes with.”  And I tried and I think I ended up deciding it wasn’t sodium 
sensitive glass.  I wrote to the Corning glass company. Basically, they made the 
glass, and they let me have some free samples, and I eventually - 

BL: So what mechanism does this sodium sensitive glass work on? 

RT: Well, it’s chemistry.   

BL: That’s why I don’t know. 

RT: I don’t know either. 

BL: That wasn’t at all patronising or anything. [laughs] 

RT: It was invented by three chemists, and I can’t remember their names now.   

DM: Was Eisenman one of them? 

RT: Eisenman was one, yes.   

DM: So I mean it’s like pH sensitive glass.  You play around with, I think, the trace 
elements that are in the glass. 

RT: So it’s 11% sodium oxide, and then 18% aluminium oxide, and the rest was silicon 
oxide.  They made lots of these things at Corning, mixtures of this, that and the 
other and they tested them all for sodium sensitivity and this NAS11/18 was the 
best.  So it still is, it still actually is unsurpassed I think for specificity with sodium.  
So after, I have to say, months of failure and trying different ways of making these 
electrodes I did manage to make some electrodes that did just about work but 
they were huge tipped, and I managed to ram them into a few really tough snail 
neurons and got enough results for a paper in J Physiol.  

DM: This wasn’t the recessed tip design by then, was it? 

RT: It wasn’t yet, it was a reverse tip design.  And that was published in J Physiol.  I did 
offer, I had said, “Why don’t you put your name on it, E J?” because it was done in 
his lab and he refused.  He had been for some time telling me to stop and to work 
on mitochondria or something. So Katz actually hauled me into his office at one 
point, it must have been about a year and a half into my time.  He sat me down 
and said, “Roger, you really have to do some work that E J wants you to do.”  
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[laughter]  You know, he hated doing it, you could tell, Bernard Katz.  So I agreed 
that I would, “I’ll just finish off this project first” and as soon as I finished off this 
project I would work on whatever E J wanted me to do.  So anyhow I managed to 
get some recordings of intracellular sodium changes, wrote this paper to the 
Journal of Physiology which sent it for printing straight off, partly because I think 
Bernard Katz must have approved it. He read it, I think, as I remember, [before I 
submitted it.]  He must have been phoned up and asked whether it was okay and 
he said yes.  So even though it didn’t have anything about the way I calibrated the 
electrode responses, which was an oversight, it was accepted and published in J 
Physiol, in 1969, single author paper, a classic, if I say so myself.  A bit rough but 
that’s one of those papers that a figure from it appeared in a textbook. This has 
always been one of my aims since I was told by Kerkut “You should aim to have all 
papers with a text book figure in them.” And so the textbook “From Neuron to 
Brain” by Kuffler & Nicholls has one of its figures as a sort of rejigged one of mine, 
which I’m still pretty proud of, you know.   

 Now I should go back actually because one of the things that gave me an extra kick 
of confidence, when I was still at Southampton, was that Kerkut had a letter from 
Eccles, saying he’d like to reproduce one of our figures, one of these Kerkut & 
Thomas figures, in his book he was writing on the physiology of the synapse.  [We 
had published a paper on the IPSP work in Comp Biochem Physiol in 1963] It was a 
figure where we were just injecting chloride and removing external chloride and 
showing that the acetylcholine responses in fact do reverse.  So he published this 
in his book and sent us a copy I guess, about the time I was leaving and it’s 
described as “Figure 27 shows one of the elegant experiments of Kerkut and 
Thomas.”  Elegant experiments, I still treasure that. [laughter]  So, and now I’ve 
got to University College still where I did this nice piece of work on the electronic 
sodium pump.  And at this point I had to agree with EJ to do something he wanted 
and he said, “You could work with John Manger,” who was doing a PhD with him, 
who was a biochemist I think.  “You can either work on artificial membranes or on 
mitochondria” and I chose mitochondria.  

 And EJ’s project was to see whether when you gave mitochondria oxygen, when 
they’d been deoxygenated, did they take up calcium?  Because Mitchell and Moyle 
had got this phenomenon whereby when they oxygenated mitochondria they 
squirted out hydrogen ions and Mitchell reckoned this was proof of his hypothesis 
of the chemi-osmotic generation of ATP.  It was in fact, I now know, although it 
was not widely attributed, a simple phenomenon, if you make mitochondria 
anoxic. This is what we did with E J. He built a double-beam spectrometer so that 
we could measure calcium with a dye called Murexide.   

 So we got all this working and I made mini pH electrodes and mini potassium 
electrodes so that we could record changes in extracellular pH, extracellular 
calcium and extracellular potassium. We focused on pH obviously.  So you’ve got 
this in a little cuvette, it’s anaerobic, or rather had a lid on.  You could squirt in 
doses of Ringer with oxygen.  It was all anaerobic to start with so these 
mitochondria become exhausted just not doing anything.  They let all their calcium 
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out, which I didn’t really understand at the time, so there was a reasonably high 
level of calcium surrounding these mitochondria.  And then when you gave them 
some oxygen the calcium level went down.  And the pH changed, hydrogen ions 
came out.  So it was a sort of one for one exchange of protons with calcium ions.  
This is one of those ironies that this work on calcium, published in the European 
Journal of Biochemistry, went down like a lead balloon because it was too late. 
Mitchell and Moyle were becoming really fashionable with their chemiosmotic 
hypothesis.  So that was published with EJ, I mean he was happy with that.  We did 
a successful piece of work.   

 But you see I thought at the time, “What’s interesting about bloody calcium and 
boring mitochondria” and yet 20 years later I was working on mitochondria taking 
up calcium in snail neurones.   

DM: Just a small detail, you said one-for-one exchange, so did you mean that?   

RT: Well, it probably was, I think…   

DM: There is an electrogenic calcium-sodium exchange within the mitochondria as 
well, isn’t there? 

RT: I think we thought it was one-for-one but didn’t have very accurate data.  I mean 
calcium was measured with murexide, we had no idea what the buffering was like.  
I think we concluded, we must have squirted in calcium as well to calibrate it.  But 
I haven’t read that paper recently, I read it very rarely.  It was one of those ones, 
you know, it’s quoted by about six other people. So anyhow at this point I needed 
a job, my three years with E J was [ending] up, I didn’t want to stay in London 
particularly.  Various jobs came up - 

DM: Can I just ask, before you leave London, my old mentor, Reg Chapman, 
overlapped with you at UC. 

RT: He did, and he was very helpful.  He lent me, virtually gave me, a radio frequency 
isolation unit, which enabled me to make these injections, measured injections of 
sodium, into snail neurons.  No, he lent me this thing and that was a key part of 
the technique.  When I was measuring this sodium pumping, it was very difficult to 
clamp the membrane, I was clamping the membrane potential and thereby 
measuring the current exchange ratio but there are so many stray, interference 
effects.  If you then want to try and iontophoretically inject a dose of sodium, the 
current required was 40 nano amps or so, and yet the pump current I was 
measuring was only one or two nano amps.  So it was a nightmare.  So without 
Reg’s isolation unit, I wouldn’t have been able to do it.  And I had to have lots of 
insulation and everything, getting the solution flow not to interfere.  It was a 
struggle to get the nice results I did get but I must say I was rather pleased with 
what I did get with the sodium pump.  I repeated that recently in Cambridge and 
it’s very hard to get such a nice, clean recording.  So Reg was a help, yes, he was.  
He was a great chap. 

DM: Well, it was two way traffic because I mean you won’t be aware that the [snail] 
circum-oesophageal ganglion, which I guess he picked up from being around you 
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for a bit, therefore figured in, turned up in, my undergraduate plan. So I became 
a dab hand at recording from those neurones. 

RT: Oh right, I didn’t know that. 

DM: So Reg used to talk about you, and then I went on to do a PhD with him and 
more stories.   

RT: No, he was an interesting character, Reg.  Such a shame he died so young.  
Anyhow, I applied for, let me get this straight, I certainly applied for a Research 
Fellowship at Kings College Cambridge.  Brenner tried to interest me in 
nematodes. I was not appointed. So I was coming to the end of my MRC funded 
position in London.  I cannot remember exactly what I did but I do remember 
writing to Tony Ridge, who did a PhD a bit earlier than I did in Southampton.  He 
was a lecturer in Bristol and I wrote to him saying, “Dear Tony, I need a job, is 
there any chance of one in Bristol?” or words to that effect.  So he said, “Well, 
there might be.  Come and give a seminar.”  So I came and gave a seminar mostly 
about the sodium pump obviously and after the seminar I was told there was a job 
being advertised next week or something, “Apply for that.”  So I applied for this 
job and was interviewed and got the job basically.  And thanks to Tony, well, 
whether I would have applied you know if I hadn’t known Tony, who knows, but 
certainly he made it easier. 

BL: And how were jobs advertised in those days?  In Nature? 

RT: Well, I think in Nature, probably.  I don’t know.  Also everybody still does of 
course, they phone up their friends, or email their friends and say, “Do you know 
someone who would be good?  We have a lectureship coming up, do you know….”  
You know, so it still hasn’t changed that much.  Anyhow I applied, was 
interviewed.  It turns out they invited for interview two people but the other 
candidate dropped out for a job in the Netherlands.  So I was about the only 
candidate and I remember being asked how much money I’d like to set up, and I 
said, “Two or three thousand pounds” or something, and saw many heads shaking.  
I wanted a nice high-impedance amplifier so I could use ion-sensitive 
microelectrodes.  And in those days you had to have a Vibrating Reed amplifier or 
something.  MOSFETS hadn’t been invented so it had to be a rather cumbersome 
piece of apparatus.  So I got the job in Bristol and settled down.  I mean I do 
remember I was at first put in a room at the end of the main practical lab because 
the lab that was destined for me was still occupied by somebody who was retiring.  
And so I had six months when I was more or less twiddling my thumbs, ordering 
equipment.  Arthur Buller lent me the micro manipulators, four Prior micro 
manipulators I still have in my present set up. 

BL: Oh, my goodness.   

RT: I still have those. 

BL: About the time when Arthur Buller was Head of Department, because Arthur 
turned the department around, didn’t he?  So what, I mean apart from yourself 
being instrumental in that, who were the other appointments he made at that 
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time?  Tony Ridge, you’ve already mentioned but who else was relatively newly 
appointed around the same time? 

RT: Oh, that’s a very good, difficult question. 

BL: Oh, is it? I was just interested to see who your contemporaries were. 

DM: Was Bob Meech here by then? 

RT: No, no, he was much later.  No, I do remember Tim Biscoe being appointed but at 
the time I came, there was only one job and I got it. I do remember interviewing 
various people later, helping to interview various people.  Martin Thomas was 
one, who went on to found Cairn Research, and has made a nice company out of 
that. 

BL: And was Brian Bush here at that stage? 

RT: He was already here, I think, yes.  I think I was the last of a wave.   

BL: Yes, that’s what I was thinking.  And David Woolley? 

RT: I think he was later.  I don’t remember, you’d have to look at some of them.  I 
don’t remember.  I think Tony Ridge was the only one who was doing something 
similar to what I was doing.  He was using micro electrodes in muscle stretch 
receptors. 

BL: And K. W. Ranatunga? 

RT: K W, he hadn’t got the job yet.  No, I remember there was a bit of a fuss when he 
did get it.  I won’t say any more but there was a bit of a fuss over various 
appointments after I got my job. And then Tim Biscoe got a job.  This is an 
interesting episode, but it’s not really relevant to my research career but I can’t 
resist telling you. 

DM: It’s part of your career, Roger. 

RT: Yes, yes. Arthur Buller appointed Tim Biscoe as a research professor and it was 
clearly understood that he was to focus on doing research.  Then a few years later, 
in 1975, Arthur was [made Chair of an MRC board]. This would involve much of his 
time, at least half his time in London, so he decided he had to step down as Head 
of Department. And he, therefore, arranged that Tim Biscoe would take over. 
I had- 

BL: Was it democratic then? 

RT: Well, I had meanwhile noticed that there was a vacancy on the Senate, and being 
slightly politically interested, I’d applied for this membership of Senate, which was 
supposed to be elected but you know nobody else was interested.  So I was a 
member of Senate.  And as part of my reading up on Senate I read a document 
produced when there had been a big student fuss, when was it? 

DM: ’68. 

RT: ’68 fuss, yes.  One of the things they said was all academic appointments should 
be made only after consulting the academic staff.  So I go to the Senate meeting 
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where on the agenda it said, “Tim Biscoe to take over as Head of Department from 
Arthur Buller.”  So I stood up in Senate, quavering [laughter] and said, “Mr Vice 
Chancellor, it says in this document that all Heads of Department have to consult, 
there had to be consultation, on all academic appointments actually.”  And so the 
Vice Chancellor turned to Arthur Buller, who was rapidly turning bright red, and 
said [laughter], “Arthur, can you explain the procedure?”  So Arthur said, well, 
he’d asked a number of people and they clearly, most people entirely happy with 
the idea, but he hadn’t actually told everybody and he hadn’t of course consulted 
me [laughter].  So he said, “I will arrange to do this tomorrow, you know, make 
sure everyone’s happy and report back at the next meeting.”  So I thought, “Fine, 
I’ve made my point.”   

So, I come sauntering back here from the Senate House [laughter] and there’s a 
note on my door, from Arthur saying, “Please come and see me.”  And he spent a 
good half hour verbally beating me up, you know.  “I had brought the good name 
of the department into the mud, I had ruined my career, I had destroyed all sorts 
of things, really I should never have done that.  Why didn’t I just go and see him 
privately before the meeting and he would have then handled it?”  But of course I 
wanted to make a fuss, I wanted to make people realise that he should have done 
it that way.  He got over it eventually.  It took another couple of days actually, he 
came round I think two days later with a bottle of sherry.  My house was quite 
close so, you know, he came round.  He was apologetic about how he’d, he’d 
really had a - I mean, boy, if he’d been a swordsman or something he’d have 
stabbed me.  But that was an early lesson in how you can stir people up.  So I’ve 
always had this bad habit, I’m afraid, of quite rightly making a fuss. 

DM: It’s a very good habit. You said in passing when you were introducing that story, 
your ‘political interests’ and you haven’t mentioned anything else about that.  Is 
that a theme? You denied Communist sympathies when you went to America? 
And I’m sure it was a truthful statement … but were your political activities …? 

RT: Yes, I was elected to the Physiological Society in 1969 and I was interested in how 
it ran so I went to the AGMs, which were held in University College in March.  And 
I remember going to two AGMs and we got this announcement, a letter around, 
just before the AGM, saying, “There are three vacancies on the Committee.  The 
Committee proposes these three names to fill the vacancies.”  And at the bottom 
it said, “Any five ordinary members may propose additional people and there will 
be an election.”  So I went to these meetings and there was never an election.  
Only three names were proposed. So [in 1974] I went to see, Tim Biscoe, and he 
wasn’t yet Head of Department, and said, “Tim, would you mind if I proposed you 
for [the] Committee of the Physiological Society?”  He said, “No, no, that’s fine. 
Let’s go and see what Arthur says.”  So we went to see Arthur Buller.  Arthur Buller 
said, “Oh, I don’t know about this.”  [laughter]  And he phoned up Andrew Huxley 
in Cambridge and said, “Andrew, what do you reckon?”  And Andrew said, “Oh, 
the Committee knows best, you know.  You’ll upset people if you do this.”  So 
Arthur said, “You shouldn’t do it, it will upset the Committee.”    

BL: It’s never stopped you!  
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RT: It didn’t stop me.  So we nominated Tim Biscoe, I got four more people to second 
it, sent the papers in.  It was the first time for many years there was an actual 
election.  And Tim Biscoe got elected, and some other candidate, someone the 
Committee had thought would add balance, was not elected.  So I carried on doing 
that. Having started there was rarely an AGM in which I didn’t do something 
because the typical AGM was as boring as hell.   

BL: Well, I can remember when I was on Committee and the discussion before AGM 
was, “What questions has Roger sent in this time?”   

RT: I did give up when I became Dean of the Faculty of Science or something.  Yes, I 
mean, I did stir up a few things. And one of the rules we got changed, I think, was 
the Committee should only nominate two if there were three vacancies.  They 
should always leave a chance for somebody so there should be a refreshing of the 
blood and all that.  No, I did interfere with the committee’s activities and then of 
course what happened was they elected me to be a member of Committee, and 
again I was on this Committee and one incident I remember, the publishers of the 
journal decided they would like to put it into paperback but they would have a 
bound copy for - 

DM: Into hardback. 

RT: Into hardback, bound, they would pre-bind it.  I may have got the details wrong 
but my memory is that there was a suggestion that libraries would get a nice, 
bound copy, members would get the paperback ones.  And certainly there was 
discussion at the Committee about this because it would save money if the 
members got a paperback one. You’d had paper ones before, of course. 

DM: It changed in ’78.  I was elected then, so, my very first - 

RT: So there was a discussion of this and a vote taken at committee and it was agreed 
that members would get paperback ones still while Libraries got bound ones.  And 
I was the only one voting that members should get the hardback one because why 
shouldn’t we have the hard-back one?  You know, it’s much nicer on your shelf.  
So I was the only one.  Might have been someone else.  And the next day the 
editorial board met and said, “Fuck this for a game of soldiers, we do all this work 
for nothing, the least everybody can do is have a hardback copy.”  So the Secretary 
or the Treasurer came around, because we were still in Oxford, the meeting was at 
Oxford, I remember, came around to all the members of Committee and said, “Do 
you mind if we change our vote?”  And I said, “Well, I voted the other way!” So it 
was agreed that we would change our vote. 

DM: Wow. 

RT: And so it was agreed that members got the hardback copy.  But it was a typical 
thing, you see, I was a lone voice, if you like.  And obviously I’ve been many times 
wrong and often I’ve interfered when I shouldn’t have done really.  Still, going 
back to my research career, in Bristol I perfected the sodium-sensitive 
microelectrode which now is called the recessed tip design, which is much more 
elegant than the one I’d used in London, and did a few experiments on the sodium 
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pump. But people visiting the lab, this is another important event really, they’d 
come to see someone who worked on respiration so they were interested in pH 
control.  People visiting me in my lab said, “Can you make pH microelectrodes?” 
because they knew there was pH glass.  So I said, “I suppose so.”  And you know, 
then someone else came along a couple of weeks later and said, “Can you make 
pH microelectrodes?” So I said, “I suppose so.”  Who cares, you know?  After this 
had gone on for some months I decided, “Well, perhaps I’ll try and make a pH 
microelectrode.”  I happened to have, from a visit to Corning, a supply of pH 
sensitive glass that the man there [Normand Hebert] had thrust upon me.  I left 
with a briefcase half full of glass, probably £1,000 worth of glass.  So I had pH 
sensitive glass, potassium sensitive glass, indeed I’ve still got it in Cambridge, 
sodium sensitive glass.   

 And this chap was so pleased that someone was doing something interesting with 
pH electrodes, with sodium sensitive glass.  So he gave me this pH glass.  Now pH 
glass has a much, much lower melting point than sodium sensitive glass or indeed 
almost any other glass.  It’s very high in sodium, I guess.  So I couldn’t make the 
recessed tip electrodes the way I had made the sodium sensitive ones and what 
you had to do is blow high pressure air inside the pH sensitive micropipette, which 
you drop inside the insulating glass micropipette and you blow out the pH glass as 
it melts. And it was quite tricky but I did get this to work and I made some pH 
electrodes and I tested them and they seemed not to work at all.  So I read up a bit 
and it turned out that pH glass electrodes really have to be soaked for two or 
three weeks before you get a decent response.  So I soaked these electrodes and 
forgot about them really, came back and after three or four weeks or a month, 
they worked fine.  So then thought, “Better do some experiments.  It’s no good 
just publishing a new design of electrode, you’ve got to do some experiments” so I 
did some experiments with pH glass and snail neurons and changed the pH.  I 
forget the details now but I published a paper in J Physiol called “Intracellular pH 
of snail neurones measured with a new pH-sensitive glass micro-electrode” 
[(1974].   

 And pH seemed to be regulated very slowly.  I mean it was pretty boring, nothing 
like the sodium pump.  But then I started messing around with bicarbonate.  
Someone pointed out to me that of course all blood has got bicarbonate in it, and 
my Ringer was made with HEPES or TRIS buffers probably in those days.  So I 
started using bicarbonate and discovered that fantastic, the pH was recovering 
much faster, and the buffering powers were greatly increased.  I got these 
beautiful results.  And then naturally since I got a nice, fast regulation of pH a 
question arose, “How did this work?”  And so I tried adding SITS which is a blocker 
of bicarbonate exchange and I blocked it nicely. I wrote a letter to Nature 
describing how it was a chloride/bicarbonate exchanger process probably. I had a 
figure which had about 7 different mechanisms of possible pH regulation.  And I 
sent it off hoping to do a few more experiments before it was actually published, 
assuming it would be sent back for revision.  They accepted it straight off.   

BL: Is that the Ellis and Thomas paper? 
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RT: No, it was just Thomas, 1976.    

BL: Oh, here we go, that’s it.  Got it.  

RT: So it was called “Ionic mechanism of the H+ pump in a snail neurone”.  Anyhow I 
had time before it was actually published to do a few more experiments and when 
I removed sodium it turned out it blocked the recovery almost completely.  And I 
was horrified, you know.  Could I pull it from publication?  So I had to change the 
ending and insert a note added in proof, “Recent experiments have shown there 
may be some Na-H exchange.”  And that same year, ’76, it was the centenary 
meeting of the Physiological Society and I had a nice little report in that meeting at 
Cambridge about the effect of sodium removal and a figure.  I spent several weeks 
trying to get the perfect figure, and the figure in the abstract is really classic. 

BL: It was a bit of a bumper year, wasn’t it, ’76?  You got two papers in Nature, two 
letters to Nature, and two in J Physiol of your substantial year. 

RT: It was a good year. 

BL: A very good year, yes.  

RT: ’76. 

BL: Who was D Ellis? 

DM: David Ellis. 

RT: David Ellis. Yes, I had got an MRC grant to work on mouse, sorry, sheep heart 
Purkinje fibres. I suppose it was the Head of Department who said, “You’ve got to 
get a grant to do something really more than just snail neurones.” So I got this 
MRC grant to work on Purkinje fibres and Dave Ellis learned very rapidly how to 
make sodium sensitive electrodes and then a chap called Jochen Deitmer joined us 
from Germany.  He had his own money, had a grant from Germany.   

DM: David Ellis was a contemporary of mine at Leicester with Reg Chapman for a 
couple of years.  He was a complete contemporary of Chris Fry, so they were 
both the year behind me.  

RT: Yes, and they did some very nice experiments and we got several papers.  Most of 
them, I haven’t put their papers in [my CV] because I didn’t put my name on 
anything except the first one, I think.  So there was Deitmer and Ellis, several of 
those.  So I became, you know, an expert on sodium and pH regulation and - 

DM: This is just a small technical aside: there’s an issue with bicarbonate and 
hydrogen sensitive glass, is there not?  Isn’t it a real stinker to calibrate? 

RT: No, no. 

DM: I thought there was some… 

RT: No, the liquid ion exchanges, they’re a different kettle of fish.  Oh yes. 

DM: Not the glass? 
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RT: No, the glass is fine, the glass is absolutely perfect, perfect sensor of pH. It is the 
best way of measuring pH still, of course everyone uses different methods.  

DM: There’s a problem with the classic lab combination they chose because of the 
crud on the sinter which becomes an ion exchanger and they are bicarbonate 
[sensitive].  

RT: That’s true. 

DM: In that sense, you can’t measure pH very well with conventional electrodes.  

RT: No, it’s true, but a pure research type pH electrode is OK.  As long as it’s clean, you 
know.  So, around this time I must have become Head of Department or 
something, I don’t remember.  When was I Head of Department? 

BL: I’m just looking, hold on. 

RT: I certainly, things got a bit sticky in terms of doing experiments.   

DM: Not until ’85.  

RT: I don’t know what I was doing then for the next few years.   

DM: You were off to Yale in ’79. 

RT: Oh, I did a sabbatical in Yale, [arranged by Gerhard Giebisch] that’s right, where I 
met Walter Boron. I was invited over there because of my skill with pH - 

BL: Oh, I know Walter, yeah.   

RT: But it turns out they’d also secured Walter Boron so they didn’t really need me at 
all.  I was more or less a waste of space, you know.  So I managed to work there in 
a lab and made some reference microelectrodes.  Bill Moody came over with me 
and he worked on crayfish neurone pH regulation and did some nice experiments 
there.  Yes, I was still dabbling in pH regulation and various other preparations. I 
did some work on leech pH regulation with [WR] Schlue in Germany. 

BL: I think one thing that’s worth noting and especially as you can progress through 
your career, is that these days it’s very much the PI in a lab writes the grants and 
employs people, but you have always stayed at the laboratory bench. 

RT: I like doing experiments.  I really enjoy doing experiments but I will do the grant 
writing and the paper writing when I have to. But I quite like it when I do 
experiments that fail because I don’t have to write anything up. [laughter] I’d 
rather do lots of experiments and try to make something work and finally getting 
it to work, but the ones that don’t work I don’t mind because you know it’s a step 
on the way to discovering how to make - 

DM: A lot of what you’ve talked about here has been your joy of doing experiments, 
your practical skills, the type of experiments you’re doing. In themselves very 
much … it’s one of the attractions of [the] physiology that I’ve been involved 
with where the actual practical, physical stuff is more important.  Anything to 
explain where that comes from?  I mean, were you a DIY buff or something? 

RT: Well, when I was a schoolboy I made model airplanes. I was quite - 
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BL: Did you have a Meccano set? 

RT: Yes.  Yes, I was a boy who fiddled around with things certainly. 

DM: So no stranger to WD-40 and a socket set? 

RT: No, I don’t think I had a socket set.  I just - 

DM: You need a socket set! [laughter] 

RT: No, I wasn’t very good with cars.  No, I was good with my hands, I must admit, yes.   

DM: You see you’ve gone past thinking of the recessed tip design.  I mean, what a 
daft thing you could imagine you could get away with. 

RT: No, I do, this is one of the things about University College:  when I was a post doc 
there, [in Biophysics] there were maybe half a dozen or more foreign post docs 
there, often who’d come on their own money, and every lunch time we used to 
have lunch together in the canteen, which was fairly grotty.  But I remember I’d go 
down there and I’d tell them my troubles making these sodium sensitive 
electrodes and I’m pretty sure one of them said, “Why don’t you try this design, 
just have the two tips the same way?”  And I maybe tried it, I don’t know, but 
whatever it was I ended up with a much more bizarre, Byzantine design where I 
had to put the two micropipettes tip to tip. I forget why I didn’t try and make the 
recessed tip electrodes then but for some reason I must have tried and they were 
too slow or something or I couldn’t get them to work. So when I went to Bristol 
one of the first things I did was to make the recess tip design.  I had it at the back 
of my mind, whether I thought of it originally I don’t know, or whether one of 
these post-docs, it was a continual discussion at lunch time.  It may well have been 
suggested by somebody else as an obvious alternative way of doing it.   

DM: That’s fascinating.  The visitors you describe at UCL were very important but I’d 
been thinking earlier on that A V Hill was still around when you were there. 

RT: No, no. No, he was gone I didn’t see him.  

DM: Oh right, okay.  Because he came in for [Society} Meetings, I think. 

RT: Yeah, it may have been.  I never met him.  Bernard Katz was definitely fully in 
charge.  But the academic staff of that department did not talk to each other, 
particularly E J didn’t talk to anybody.  E J said, “The only time they talk to me is 
when they want to know the address of a reliable garage for fixing their cars.”  He 
was quite bitter about it.  E J had trained as sort of an apprentice at Woolwich 
Arsenal or something and had become, must have got a degree in Chemistry, I 
don’t know the rest of it.  But he had a big chip on his shoulder.  He was the only 
English member of the academic staff and the chief technician by then was Audrey 
Painton, who was a grade A difficult woman to deal with, and Audrey - 

DM: Is it the Audrey of the ‘two gas cylinders down the corridor’? 

RT: Yes, absolutely massive. So, with EJ, the thing was, we all had grants and Audrey 
had to order stuff.  So when I wanted to order something Audrey would agree 
with me quite readily usually, give me a chit to go and buy a pair of scissors or 
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something, but the foreign post docs, particularly Enrico Stefani from Argentina, 
was reduced to tears of frustration by his encounters with her. She just wouldn’t 
let him spend his own money.  He had to call in Ricardo [Miledi] or somebody of 
higher authority.  It was a very funny department.  So the academic staff wouldn’t 
talk to each other but the post docs and PhD students, we were very friendly and 
it was a very valuable resource having lunch with these guys in the canteen.  And 
that’s something I do miss.  We didn’t do it much in Bristol, come to think of it.  
You know the kind of informal interchange.  We had a coffee room. I do remember 
when I came to Bristol a lady with a tea trolley came round and delivered you a 
cup of coffee in my little office down the end of this main lab then, and there was 
no meeting of academic staff except I suppose at academic staff meetings but 
there was no routine in place. 

DM: No tea room? 

RT: And I agitated.  The technicians had a tea room I think.  And I agitated that we 
should have a staff, you know, tea room for academics or tea room for the non-
technicians, or actually I think later it became everybody.  So, I believe that tea 
rooms or coffee rooms are vital. 

DM: Absolutely. 

RT: And the situation now in Cambridge is a bit dire.  There are so many students, post 
docs, PhD students, and we let the third year students go in there, 80 of those or 
something.  So we have an inadequate tea room and the academic staff never go 
there.  So the academic staff only ever meet really at academic staff meetings, or 
teaching committee meetings.   

DM: It was a big fixture at Glasgow for many years because I think it was also 
introduced from Otto (Hutter]’s student experience. And I know that when I was 
in Germany, Hans Christof Lüttgau’s department, that he introduced [it]. Quite 
rare in Germany now. He [had] brought [the idea] over from Cambridge.   

RT: I think it’s vital. I mean it’s a shame it’s pretty much gone.  You see actually in 
Cambridge now, to be fair, many of the labs are so large that they have their own 
tea room equivalent and they have their own internal seminars so the department 
as such has become an umbrella organisation with, I don’t know, 100-200 PhD 
students and post docs. They can’t all get together.  The department is too big, 
basically.   

DM: But then they only talk to themselves, to their own group? 

RT: Yeah, that’s right, exactly.  So I don’t know what’s going on in the department.  We 
do have weekly seminars in which sometimes internal people do talk and actually 
we do have an annual post docs and postgrads seminar, two day symposium, 
that’s the word.  But even that’s split in two parallel sessions, so the [molecular] 
biologists in one and the neurophysiologists in another.  And often you can’t 
understand 90% of what they’re talking about.  Still, getting back to my time in 
Bristol, some time in the 80s or early 80s, yes, it was just before I went to my 
Sabbatical in Yale.  I was bored with looking at pH regulation, I decided to do an 
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odd experiment: perhaps potassium will substitute for sodium in the regular pH 
regulatory system scenario?  And I did an experiment and to my astonishment, 
when I put on potassium of course the cell depolarised but pH was then regulated 
much faster, ridiculous, even in the absence of sodium.  And I couldn’t understand 
this at all.  I thought there must be some strange, new phenomenon, hydrogen 
potassium: exchange.  So I reported it at a meeting in Oxford, I think, and [ people 
failed to be impressed.] When I went to Yale, Bob Meech was simultaneously [on 
Sabbatical] in Utah, and he told me that he started voltage clamp experiments and 
discovered that when you depolarised snail neurones you opened up a proton 
channel.  So we said we must get together on this.   

So when he came back [to the UK] he was still in Cambridge, I think. [Soon after 
that] he moved to Bristol.  Anyhow, somehow we got together and did some very 
nice experiments, a few week’s work on the proton channel, which we published 
in Nature.  Since our previous work on calcium had been published in J Physiol 
which [required] names in alphabetical order, there was some discussion about 
authorship. We agreed to Thomas and Meech this time. 

DM: Thomas and Meech … 

RT: Right, that’s right, it was in Nature, there was no rule.  But the previous stuff we 
published together on calcium injection.  I should perhaps have mentioned that 
he, while in Cambridge, in fact he started his career really injecting calcium into 
snail neurons starting in California, calcium injection opened a potassium channel, 
which was later really, it was already discovered in red blood cells, purist call it the 
Gardos channel.  So he suggested that he might come to Bristol [in 1976] with his 
calcium injection apparatus and see whether there is a pH change in snail 
neurones when you inject calcium.  So he came, we did a week’s worth of 
experiments, and sure enough there was a pH change.  We wrote a paper and that 
was published in J Physiol.  And we did some more experiments on calcium 
injection and I think we concluded that mitochondria must be involved.  We 
hadn’t thought of any other mechanism which might generate a pH change, as I 
recall.  So when we together, in 1980 or so, independently discovered the proton 
channel we didn’t really think of calcium at all.  Why would we?   

 So we had this, we knew that calcium injection caused the pH change, we knew 
that when you depolarise something you got a pH change because of the proton 
channel but we hadn’t made any connection at all.  So we published a letter to 
Nature about the proton channel and I forget what we called it, pH current 
generated by depolarisation snail neurons or something.  It was 1982, I think.   

BL: Hydrogen ion currents and intracellular pH in depolarised voltage-clamped snail 
neurons?   

RT: We had a modest title.  We now know proton currents go through a special 
channel called the HV1.  So having discovered this, it went down like a lead 
balloon again, proton channels in neurones, who cares, you know?  I decided to 
look for surface pH changes that had been generated by the proton channels.  You 
have these protons rushing out of the cell, can you see a surface pH change?  So I 
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looked into surface pH change and sure enough you get quite nice pH change if 
you lower the buffering power.  What’s the time?  

BL: Ten past twelve.  Do you need a comfort break or anything? 

RT: No, no, I’m fine.  I’ll just have a sip of coffee perhaps.  It’s quite cold.   

BL: Do you want me to order some more? 

RT: No, it’s fine.  I’m just trying to remember the sequence because I remember 
deciding that the proton channel wasn’t very exciting unless there was some 
reason it might do something and so maybe it would change intracellular pH in the 
small clefts in cells, you know.  So I sort of poked a Hinke-type pH electrode on the 
side of the cell, you could see quite nice pH changes but it wasn’t terribly exciting.  
And then this is the thing, I started doing step depolarisations.  We got a computer 
sometime in the early 1980s and a very good technician who could programme it.  
Mike Rickard.  

BL: Mike Rickard, yes.  

RT: And this is the only hurdle, the initial ones had only 80kB of total memory.  
Anyhow it was an Apple2E or something.  So we managed to, he managed to 
programme it so it would do a step series of depolarisations. I thought it would be 
more interesting not to go banging up to +50 but to go in steps, 10 mV steps every 
3.75 seconds, it turned out, was the ideal thing.  So we started doing that and I got 
this odd effect that when you depolarise to somewhere near zero the surface pH 
went the wrong way.  It sort of increased before the protons started coming out.  
This was very puzzling.  And as I recall, Christof Schwiening was in my lab then and 
he said, “Maybe it’s the calcium pump?  Maybe you’re losing calcium.”  And he 
rigged up a system whereby he could record calcium with Fura-2 and measure pH 
with pH electrodes, and he got the thing working beautifully and we were able to 
publish a paper in Proc Roy Soc B  I think… 

BL: Was Christof doing his PhD at this stage? 

RT: No, he must have been a post doc by then.  Anyhow we did this very nice piece of 
work showing that protons decreasing outside the cell with a modest 
depolarisation was caused by calcium going in.  So I then started switching to 
make calcium sensitive electrodes to look, actually I had already started doing 
that.  So with a combination of calcium sensitive electrodes outside a cell, and 
Fura-2 inside, pH electrodes inside or outside, we showed very clearly that the 
calcium pump was exchanging one calcium ion, it took me a bit longer, for two 
hydrogen ions.  It was electrically neutral. I carried on to show that it was 
electrically neutral.  

BL: So is this the publication Proceedings of the Royal Society ’93? 

RT: Yes. It turned out that PubMed or somebody, one of the companies in America, 
didn’t include Proc Roy Soc, they thought it wasn’t medical, so when you searched 
for this paper you didn’t find it.   

BL: Oh God.   
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RT: I think they’ve put it back now but there was a period when it wasn’t actually on 
the citation searching sort of database. 

BL: So to put it in context, by this time you are, you’ve been head of school? 

RT: Had I? 

BL: Yes, Head of Department, and Dean. 

RT: The years flow by. 

BL: We’ll talk about us in a minute then. 

RT: I think that was probably, well having then done this nice piece of work with 
Christof Schwiening and Helen Kennedy, I got this job in Cambridge and I managed 
to get Christof a job too.  I would have been lost without a friend, as it were.  They 
are a hostile lot in Cambridge so I needed a man to watch my back, you know.  
And Christof helped me get going on making a nice setup where I could measure 
calcium, I could voltage clamp and I could measure pH and I could show clearly 
with an iontophoretic injection of calcium, or hydrogen ions, that there was a two 
for one coupling with calcium ions.  But that was where I more or less started to 
taper off a bit.  I suppose I was indeed head of department 10 years in Cambridge.   

BL: And prior to that you’d been Head of School, Head of Department in Bristol for 5 
years, followed by three years as Dean. 

RT: So my low research output was partly to do with being an administrator.  Now 
perhaps I should explain, or perhaps I shouldn’t.  Yes, why don’t I, although we 
could perhaps delete this later.  But you might be interested. 

DM: I will be.  How you became an administrator you mean? 

RT: Yes.  Tim Biscoe got a job in London, we needed a Head of Department, 
advertised, and I wrote, probably phoned up, Reg Chapman saying, “Reg! You’d 
like this, it’s a nice place.  Why don’t you apply for this job?”  So he applied for this 
job, he got appointed a professor in Physiology in Bristol. 

BL: On the understanding that he would be Head of Department? 

RT: Well, that was what I thought. 

BL: Yes, that’s what I thought. 

RT: Everyone thought. But the vast majority of the Physiology Society committee said, 
“Reg, we want you to be Meetings Secretary.”  They then said, “You can’t possibly 
do that and be Head of Department.”   

BL: I think it was Committee Secretary actually, it wasn’t Meetings. 

RT: Maybe, I don’t remember.   

DM: Yes, it was Committee Secretary.  He didn’t do Meetings, did he? 

BL: No, he was Committee. 

RT: Ah maybe, but anyhow, the Committee decided that - 
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BL: A more onerous job probably than meetings. 

RT: It was my fault because I nominated Reg for the bloody Committee in one of my 
earlier deals of interfering with the running of the Committee. So Reg wouldn’t 
have been on the Committee if I hadn’t nominated him.  So it was my fault.  So 
Reg came here and basically then decided, before he actually took the job, or had 
he already taken the job, that he couldn’t possibly be Head of Department.  Very 
sorry, rhubarb, rhubarb.  So we were stuffed. [laughter]  And I had decided that I 
didn’t want to be head of department, I didn’t want to be a professor.  I was only a 
reader at this time.  But since it was my fault Reg had applied for the job, my fault 
that Reg had been on the bloody Committee, I felt that I really probably should 
offer myself for the Headship of Department.  And, I don’t recall the details, but I 
think they were relieved that someone was willing to do the job, you know, so I 
took the job on for 5 years, and therefore allowed my name to go forward for a 
Chair, which I got the following year.  Yes, and I was involved being Head of this 
Department, which was pretty easy to run.  I mean I do remember having some 
trouble with the secretaries at one point.  There were three secretaries in the 
office down there and I do remember that at some point I was taking a 
photograph of the three of them and I said to the senior one, “Can you sit in the 
middle please, with your underlings each side” or some such word.  And whatever 
word it was, was seen as being deeply insulting.  And there was crying and 
weeping and gnashing of teeth and I had to apologise roundly.  I didn’t realise it 
was such a charged word.  Anyhow I had an office down there, down the corridor, 
and one of the early things I remember being, exercising my power, which you 
don’t have much of as head of department but you have some, was some time in 
November I suppose this student knocked on my door, which had glass in it, you 
could see I was in.  And I said, “Come in” and he sat down.  He said, “I’m doing 
anatomy, honours anatomy, but I’m finding it pretty heavy going. I’d much prefer 
to switch to physiology.  Can it be done?”  So I said, “I don’t see why not.  You’ve 
got decent A levels and everything?”  I forget some discussion.  So I then phoned 
up Cynthia Fleming who was the Secretary of the Faculty Board and said, “I’ve got 
this keen student here, can he switch to physiology?”  So she ruffled through some 
papers and said, “Yeah, I don’t see why not.”  Done.  So I said to the student, “You 
are okay, you can be a physiologist.”  I did that in about five minutes or something 
and it was an exercise of power.  And this student was of course Christof 
Schwiening.   

DM: Oh, I see. 

BL: Oh gosh.  Oh, you go back a long way. 

RT: We go back a long way.  He was only a first year student then but he claimed he 
enjoyed my lectures much more than anatomy lectures because I used to lecture 
to the first year on neurophysiology, I think.  Yeah.  No, I mean, he has been an 
absolute Godsend.  He is the cleverest student I ever had certainly. 
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BL: You say that being Head of Department doesn’t have much power but 
I remember one thing you did as Head of Department, exercising your influence, 
was to arrange a departmental skiing retreat. [laughter] 

RT: Yes, I did.  I think perhaps yes, I was a bit. 

BL: You did great.  I mean not just because… 

RT: In fact the first thing I did was a teaching trip.  I actually got the money from the 
Vice Chancellor. 

BL: Oh yes, I remember that. 

RT: I said to the Vice Chancellor, “I want to take my staff away for an away day and 
night.”  And I said, “We could take a van and go to Weymouth and go to 
Cherbourg.”  I remember staying near Cherbourg in a place called Briquebec which 
had the Castle Hotel, I think it was called.  So we went over to Briquebec, it was a 
4 hour crossing, you know, and most people agreed to come.  We paid expenses, 
we had dinner and then we had a discussion.  I have one photograph actually of 
me expostulating with oh, what’s his name, Jonathan Ashmore.  Anyway we had 
an open air discussion about how we could improve our teaching during the 
afternoon. 

BL: You should put something on this in Physiology News you know, especially now 
as there is an emphasis on teaching, yeah.  

RT: Yes, that’s right.  So that was the first thing, true.  And then the following year, or 
maybe a year and a half later, I organised a skiing trip.  It turned out it was the 
year in which Christmas and New Year were badly timed for weekends and 
everything so there was a gap.  So before Christmas they had one 7 day period for 
holidays and they switched it so you could go over at New Year, or just after New 
Year, for four days at a much cheaper price than you would normally.  So we went 
to, sadly, yes, Thomson organised it, we took a bus to Gatwick, flew to Turin and 
went up to a place called Montgenevre which is actually in France, where sadly 
there was almost no snow. And we had a three day skiing holiday there.  At one 
point Thomson organised a coach to somewhere where there was more snow.  
There was enough snow for people who didn’t want to ski. [laughter]  But it was a 
bit of a waste and we had dinner together.  And it was sort of interesting.   

BL: No, we had sessions every evening.   

RT: Every evening, that’s right.  We had, we must have taken, or did we have a 
blackboard, I can’t remember.  We had a session where people talked about their 
work or talked about something.   

BL: And you had prestigious scientists there like Graham Collingridge, who weren’t 
even members of the [Department]. 

RT: Yeah, yeah, that’s right.  I don’t remember the details, I must admit.  I do 
remember though the worst bit was returning.  Okay, we get on the coach, drive 
down to Turin, check in our luggage and everything.  Fog descends. An 
announcement comes that all flights from Turin are cancelled.  We had to get on a 
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bus again and drive down to Genoa.  So there we are, middle of the night it was, 
driving on the motorway and it was pretty heavy traffic because of the fog.  We 
get to Genoa where the sun, not the sun, the moon was shining.  It was nice and 
bright and we caught the plane back to Gatwick.  Meanwhile thinking, “We’ve 
arranged for this coach to meet us at Gatwick.”  We got there about 2 o’clock or 3 
o’clock, I don’t know. To my great joy the coach was waiting for us. I just thought, 
“What would happen if they just said, ‘Union rules, too late.’” So we drove back to 
Bristol in absolute record time, you know, M25, A/M4, no traffic at all, it was 
fantastic.  But boy, so that was a bit of a failure, that one. 

BL: No, it was good.  We did talk science. 

RT: Yes, and we did go on a couple more, about which I’m not sure.  And that was 
something that turned out to be impossible to do in Cambridge.  The best I could 
do in Cambridge was organising a three hour trip on a barge on the river Cam 
where we went down river and back again.  And we did have a bit of discussion 
there.  One of the things we did do was talk about multiple choice questions. I 
gave out some multiple choice questions and we all had to do them and so on.  
We agreed at the end that the results seemed pretty consistent or something, you 
know.  I forget the details now.  So we then started having multiple choice 
questions as part of our exam.  We have hundreds of medical students and science 
students at the end of the first year, where it always used to be short answers and 
essays.  And short answers are an absolute cow to deal with.  So I said, “We must 
switch.”  And there were other people in the department who agreed with me, it 
wasn’t just my idea, switch to having multiple choice questions. The Cambridge 
Examination Syndicate just down the road had machines that would mark sheets 
of paper if you filled in the squares with pencil, and they did it for nothing.  So we 
used multiple choice questions and it turned out it correlated pretty well with the 
essays and if one answer was clearly misleading you could delete it easily enough, 
you know.  So we’ve used multiple choice questions ever since.   

 People grumbled about how hard it is to think of them but they’re just lazy. 

DM: But they are lazy, I agree.  I became a complete convert to them in Glasgow. And 
I was quite sceptical when I first went there, but they are so persuasive and in 
the end I became the convert, completely into it.  

RT: No, I forget, it took two or three years. 

BL: A lot of work to get a good one but then once you’ve got them, it’s worth the 
effort. 

RT: Yes, so there were various debates about whether they should be published or 
not, or are they secret or not.  I’m out of it now but certainly I helped to get them 
going.  Alan Findlay was the acting head of department when I took over, he was 
much in favour too.  It was the obvious thing to do.  These are questions with five 
possible answers, choose the best.  

DM: I hope it was ‘negative marking’ but… 

RT: You get one mark for a correct answer and zero for an incorrect answer. 



 

 

An interview with Roger Thomas  

 28 

DM: I’ve published on that so it’s a little side-art of mine that… 

RT: Well, we just, basically it’s to make them all do some work. First year medical 
students, some of them at Cambridge just go off the rails, if you don’t have some 
test they just don’t do any work.  And we feel the future medical profession you 
know, we can’t afford to let these students get away without knowing any basic 
physiology. 

DM: You kept my son on the rails, I can report.  He went through your system.  

RT: You’re right.  So when I was Head of Department here I did take the staff to 
Briquebec and other trips, we had a scheme for final-year students to go to 
Roscoff as well.  I tried to - 

BL: Yes, absolutely, and I think it worked.  And it’s interesting because at that time 
you, it was feasible (a) because you could get money from the university, which 
you wouldn’t be able to do now, but also because the department was small 
enough. 

RT: Yes, that’s true.  It is much bigger now. 

BL: Much bigger, yes. 

RT: Yes, I think there’s an optimal size of departments, 15 or 20 of you or something, 
and above that it gets subdivided too much. 

DM: The Army analogy, isn’t it?  The platoon size.  

RT: Yes, that’s right. 

DM: Or seminar size.  When you get more than 18 something physiological happens 
and you cannot look at everybody at once.  And suddenly it becomes something 
quite … - 

RT: Yes. 

BL: The one thing you haven’t mentioned, Roger, is that before all this happened, 
you were elected to the Royal Society. 

RT: Yeah, I mean that was - 

BL: Which is hidden in your CV. 

RT: No, it’s not.  It’s discreet. 

DM: Discreet. [laughter] 

RT: Yes, well that was, I think frankly if I hadn’t interfered with the [Physiological 
Society] Committee I wouldn’t have been elected to it.  Denis Noble on the 
Committee wouldn’t have noticed that I was actually a useful chap and he was 
interested in the electrogenic sodium pump as well.  So he nominated me for the 
Royal Society and obviously you have to gather a few other people I believe.  And 
my application, as it were, was hung on a hook and it was up there for several 
years.  I think half a dozen or so.  And it reaches the last year of your being, as it 
were, up for election and it was touch and go, I think, but a friend [Anne Warner] 
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put in a good word for me, I understand, and I did get elected.  But it was pretty 
close, I think.  Yes, I don’t know.  I’ve mixed feelings about the Royal Society.  
Again, it’s got to the point now where science is so huge, it’s hard to have a small 
group. Originally it was a small number of people who were fascinated by science, 
and it’s got too big and the meetings they arrange now.  I mean I’m not sure, it is 
the UK’s Academy of Sciences, it has a lot of international roles, very important, 
and it does have a good role in providing pressure on the government, I suppose.  
But the ordinary member like myself, it’s essentially become just an honour.  I’m 
honoured to be made a Fellow of the Royal Society but my personal role in any of 
its affairs has been fairly minimal.  I was on a couple of committees, first 10 years 
after I was elected or something.  But once you get past 70 I think, they lose 
interest really.   

BL: I had a look at your entry on the Royal Society’s website and I don’t know if you 
wrote the biography, this short bio, or whether the Society do it?  But it made 
me smile because it’s actually truncated when you first access it and it says, 
‘Roger Thomas, for his work on ion sensitive electrodes and pH.  His techniques 
have largely been superseded.’ And then it gets cut off.  And it made me smile 
because, and I’d like to hear your comment because my view would be it hasn’t 
been superseded. I mean people use different techniques now like sensitive dyes 
etc. but they can’t do what your techniques did.  

RT: Yes, I don’t know if anybody is using ion sensitive electrodes anymore, really.  If 
they are they’re pretty rare. 

DM: It’s too hard.  I mean it’s one of several techniques around that very [few] 
people [can do], as you well know. 

RT: Fluorescent dyes are so much easier.  

BL: This is my naïveté asking this question now but my understanding is using the 
electrodes you can look at many different parameters at the same time? 

RT: Well, yes, if you have a nice, large, tough cell, yes. 

BL: Which you wouldn’t be able to do necessarily with - 

RT: Well you can actually.  Christof has managed to measure pH and calcium 
simultaneously by using dyes with different wavelengths and you can do that.  It 
obviously gets a bit more tricky to do three things maybe.  No, you can do a lot 
with fluorescent dyes and there are so many now available and the apparatus is 
relatively straightforward, confocal microscopes you know.  I think working on a 
single cell in a dish like I used to do is rare. 

DM: You can say it better than I possibly could, but I mean there are many [positive] 
angles, say the duration for which you can make measurements with electrodes.  
The trouble with dyes is you get bleaching. 

RT: Yes, yes. 

BL: And you’re not measuring real time events, presumably. 
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DM: Yes, you are, I mean they’ve got very, very fast time resolution but the longer 
term, slower stuff, which is really important for cellular regulation is intrinsically 
difficult to follow.  And then you’ve got horrendous complications with the 
buffering effect of the dye itself.  

RT: Yes, that is - 

DM: And that messes up the timescale anyway.  People then add various factors in, 
and then you’ve got all the rest to do with cell activity - 

RT: One of the things that makes me more cautious with electrodes is when I started 
measuring calcium with calcium-sensitive electrodes, I realised that the insertion 
of the electrode created a huge leak, which you can see as you can drive the 
electrode further and further into the cell and virtually go out the other side.  
That’s the only time you get really low calcium levels.  So the calcium must be 
coming down the side of the thing.  So I’m a bit worried about the effect, many 
effects on the cell, of having electrodes stuck in it.  The dye you can inject and take 
away your injection thing from the cell more or less undisturbed. 

BL: But then you’ve got the buffering effect. 

RT: Yes, the buffering effect is a problem obviously, especially with calcium, not with 
pH because pH is very well buffered.  But yes, I don’t know.  I’ve taken my eye off 
the ball in the last few years.  I was appointed a year ago to be the editor of this 
magazine Physiology News which I find very interesting and consumes a fair bit of 
time, not a huge amount but certainly I let it consume more perhaps than I should.  
And I’ve got these grandchildren and a very nice wife.  We’ve recently bought a 
house in Bristol so we’ve got two houses now.  Shocking really.  I’m ashamed 
really.  The national housing shortage and all that and yet I own two houses.   

BL: But the second one to be close to your family? 

RT: That’s right.  So we have two children in Bristol because when we moved to 
Cambridge in 1996, the children were in their twenties and very naturally said, 
“Goodbye!” [laughter] rather than… They had moved out, they had left the 
parental home, so Monica was probably more upset than I was.  I was quite glad 
to move to Cambridge, and make them stand on their own two feet.  This has 
gone very far off my career as a physiologist.  

DM: That’s fine, it’s all very much part of your career.  Domestic things can often have 
a… 

RT: I’ve been very lucky to have a very tolerant and flexible wife, and we have two 
sons, who have turned out surprisingly well.  And we’ve got three, shortly four, 
grandchildren who are really, as anyone with grandchildren will know, are very 
absorbing and interesting.  So I am doing almost no physiology, but I do still give 
some lectures to the first year medical students in Cambridge, and two or three to 
the final year science students who are interested in pH.  We had a recent upset of 
course with handouts, which I mention in my editorial. Did you read the editorial? 

DM: Yes, I did. 
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RT: They don’t like not having handouts.  How are they going to develop the skill to 
take notes? I’m sure when they are clinical people later on, they go to conferences 
or whatever, or what do you call them?  You have these conferences and they 
have medics… 

DM: Continuing professional development? 

RT: Yes, you don’t get given handouts, I don’t think.  You’re supposed to take notes.  
And when you’re conferring with people you have to take notes, so they can’t lose 
that skill, it’s vital that we don’t give them handouts, it makes it too easy for them.  
But one of them this year, this year’s the first year we’ve done it, so I produced a 
shorter version of my handout and I cut out some stuff that really was a bit too 
much.  But we left last year’s handout on the web.  So some of the students 
copied the last year’s handout and used it for this year’s lecture.  So [he] wrote to 
me saying, “In your lecture notes it says that when you have high buffering power 
calcium, it doesn’t reduce the IPSP or EPSP” or something, you know the squid 
giant axon synapse.  “Can you explain this?”  So I said, “This was in last year’s 
notes, I did not cover it this year so I’m not going to tell you anymore.  You’ll have 
to look it up or something.”  I thought it’s a bit of a cheek emailing me on 
something that wasn’t actually covered in my lecture, so he must have been 
asleep.  It’s an interesting point, why does the high buffer make no difference?  
Because the calcium coming in is so, has to be on the micro level, I guess, near the 
calcium channels that let the calcium in to cause a vesicle release.  It’s something 
like that, I’m a bit rusty on it.   

 Yes, whether I’ll carry on giving lectures much longer, I don’t know. I’ve a feeling 
that I might have given my last lecture already.  I didn’t get terribly good feedback. 
They were very critical.  We give them, you know, electronic stuff, feedback, they 
fill it in but they can be quite critical. 

DM: But did you find the assessment these students gave, I rather imagine, Roger, 
that you would have some students that absolutely loved it. 

RT: Oh yes, that’s true. 

DM: And you’d have some that absolutely hated it.  And if you do an arithmetic 
mean, you end up with a middling set of results, which is quite different from … 
there are other ways of achieving… 

RT: Yes, some students, some lecturers though do get very high ratings, and I have to 
say that I’ve found their lectures extremely boring.  I went to one or two of them 
and they’re schoolteachers really.  

BL: Oh yes. 

RT: They like having it, the students like having it kind of delivered at a slow pace, with 
lots of words, long words spelt out kind of thing. 

DM: I fought for a couple of years at Glasgow to try to have the feedback de-
anonymised so that one could correlate, cross-correlate between them. Not 
individuals, that doesn’t matter, you just do a spreadsheet. You’ve got hundreds 
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of students, and you just simply do it.  They wouldn’t let me do it, but I managed 
to get it done—I’m not revealing any secrets—via a subterfuge involving 
coloured bits of paper.  Anyway, I got there and what I hoped and wished came 
true for my lectures: the people who were scoring very highly rated my lectures 
quite highly.  The duffers rated them very poorly.  So I said, “Okay, fine, maybe I 
should be pitching myself at the bottom end of the class and keeping them 
happy”. But that’s the decision about what you want to do with your lectures, 
which one needs to go into with the information.  What I was decrying was that 
we simply didn’t have the information to disambiguate the outcome of the 
student survey.  It tells you nothing unless you know.  Because, how do you 
respond if you have a poor score?  Are you pitching it too high or too low?  How 
do you work that out? 

RT: Yes.  It’s just that people with poor scores do complain and worry about it, but I 
suspect you see that the annoying thing is that none of the academic staff ever 
look at other people’s ratings and no one ever discusses, we never discuss our 
teaching methods or how we should be lecturing.  That just doesn’t come up.  You 
know, we all have our overhead projectors, not overhead projectors now, 
PowerPoints and things, no one discusses whether you should use 10 slides for a 
lecture or 50.  No, the only rule that’s come out is that you can’t have more than 
one sheet of the handout, but that’s not even handed out anymore, it’s on the 
website.  That’s the only discussion, about how expensive it is to produce 
handouts.  So no guides as to how to give a lecture, no training.  I mean I 
mentioned my only training for giving a lecture was when I was a CCF sergeant in 
the RAF section.  

DM: Amazing. 

RT: I mean it’s ridiculous.  So I’ve learned how to lecture by giving lots of lectures and 
yes, one of my students, this happened several times, did remember. You go to 
hospital, some bloke comes up and says, “Ah! Professor Thomas, I remember 
you.”  This happened just recently when I was waiting to have this cast put on. I 
was sitting there in the A&E waiting room, bloke comes and sits down next to me 
and says, “Ah, Professor Thomas, I remember your lectures on the sodium pump” 
or something.  And he, you know, he spoke as if he remembered them with 
pleasure.  And he’s now with the Flying Doctor service, he’s not actually a 
consultant yet but he hopes to be promoted shortly to being a consultant.  So he 
was with the Flying Doctor service, he’s a real medic doing real medicine, you 
know.  And he enjoyed my lectures, so I do meet people who say, “I liked your 
lectures.”  So some do.  And actually perhaps the best, the thing that really 
cheered me up was that I went to a Medical Society dinner at one of the colleges, 
Christ’s College it was, and before that I’d had in the feedback, my lecture was 
given a few months before that, one student had written, “I liked your lectures so 
much that I brought my girlfriend who is doing a arts degree to one of them.”  

DM: Fantastic. 
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RT: And I thought this sounded too good to be true but at this Christ’s College meeting 
I mentioned this to one of the students, the host, and he said, “Oh, yes, I know 
that bloke!  It’s true, he did.”  

RT: So you know some people obviously like my style, which is probably much 
influenced by Gerald Kerkut, I should think.  He was my favourite lecturer.  You 
know, witty asides and relaxed manner. Smiling a lot and making jokes, completely 
off the cuff kind of thing. I had to be slightly careful because people complained 
but, so, I have a wide range of feedback.  I’m not sure it was quite as good last 
time as it should have been but still.  Some of my diagrams were a bit confusing or 
something.  So what’s the time?  Yes.  

DM: Do you want to have a break now? 

RT: A short break.   

[END OF PART 1] 

DM: So it’s one o’clock and we’re resuming for a few more minutes.   

RT: Yes, one thing I have neglected to cover at all is really my research student and 
post doc experience.  I’ve never had a large lab.  I’ve always preferred to do a lot 
of experiments myself and have a couple of people maybe in the next lab doing 
their own experiments.  I don’t really like collaborating on experiments for more 
than a week or two.  I have done so with Bob Meech occasionally and with other 
people.  I’d go into their lab and we’d work together on something.  But I do find I 
like to be able to stop when I want to stop, all that sort of thing.  So anyhow these 
students I’ve had, and I’ve had a number of students, about an average of two of 
those, two people in the lab most of the time.  But some of them have done very 
well and some of them not so well.  I mean the first one I had, which was the first 
year after I came here, a chap called Tim Nield who was very bright.  He ended up 
in Australia.  He’s now a teaching professor at the Flinders University and he, yes, I 
don’t know, he never got his research really off the ground.  He was working on 
smooth muscle, I think, at one point.  And he had a difficult time, I mean he had an 
interesting career and became an international expert on problem-based learning.  
He apparently got his Chair at Flinders only when he was offered one at another 
university, and he went to see his Head of Department, his Dean I suppose, who 
said, “We can’t afford to lose you, have a Chair tomorrow” kind of thing, you 
know, because he ran almost all their teaching.   

 Then the next one was Richard Vaughan-Jones, who I do remember vividly as a 
research student often coming in rather late. But I remember thinking, “Look, 
you’re doing a PhD, you should be in here by 9 o’clock every day.”  But never, 
neither he nor Tim, ever came in before like half past ten or something.  I found 
this worrying.   

DM: They made up for it. 

RT: They made up for it, yes.  So Richard Vaughan-Jones ended up as President of the 
Physiological Society, no less and I think he’s doing very well in Oxford.  Claire 
Aickin was my third PhD student.  But she is a horse lover and she gave up 
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research after doing very well at Oxford, did a post doc there, to devote herself to 
horses basically.  And Andrew Sharp and Paul Taylor I think they both went into 
alternative careers teaching or publishing.  Mike Evans of course is now well 
established as a physiologist in Keele, though I believe he’s taking early retirement 
soon.   

DM: Really? 

RT: Pedro Costa I inherited from a colleague here who had to leave hastily owing to 
some misunderstanding about data.  So I looked after Pedro Costa and he’s doing 
fine in Lisbon now, I believe.  Mike Mason; he ended up in Cambridge. 

BL: What’s he doing now? 

RT: He’s a Lecturer in the Physiology Department, yes, [working on ion channels].  
Marek Szatkowski:  Now he went to Imperial College eventually and was penalised 
for not having a big enough grant or something, so had to leave.  He was actually 
sacked, I believe.  Imperial College is very ruthless. 

BL: Yes, very ruthless. 

RT: So he’s become a school teacher in a very good school in west London 
somewhere.  Alistair Pickering became an accountant.  He came to me with a First 
Class degree in Zoology from Birmingham but turned out to be not very motivated 
in terms of doing research.  Then Helen Kennedy. Now Helen Kennedy was a 
sweetie.  I got a grant from the MRC for a research assistant and I advertised 
something like in December, I think, and I had only two applicants.  It’s a long time 
ago of course, and the understanding was they’d do a PhD.  And she turned up 
having actually read one or two of my papers.  The other candidate I interviewed 
didn’t read anything.  So Helen got the job and she had a tough start because I 
gave her the job of making calcium sensitive electrodes work before I got them to 
work, you know. [laughter] And she spent at least a year of total frustration, I 
think, but she stuck to it and did some very nice experiments in the end.  And then 
got a post doc. I think she stayed in my lab and did some more work and then she 
got various other jobs, and she’s now a Senior Lecturer, here in Bristol.  More 
dedicated to teaching than research apparently.  Yes, so after that I went to 
Cambridge and had three students there who I have to say struck me as wanting a 
PhD from Cambridge because it looked good on their CV, not actually being very 
interested in research.   

 The trouble is with Cambridge, you get lots of very good [science] students going 
there and they are all determined to get a career in [medicine], banking or 
insurance or something, make lots of money.  So very few of the undergraduates 
in Cambridge stay and the post-graduates you get many are from abroad, 
sometimes with their own money, they turn up and they get infected, many of 
them, maybe they’re quite keen on research to start with, but by talking to all the 
other students who are all dedicated to getting money, getting fat jobs, they lose 
interest in doing real research.  They get a PhD with a bit of a struggle and then 
give up research.  My first in Cambridge became a medical student, that’s right, 
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she decided she wanted to be a medical student so she’s probably a consultant by 
now.  The next one was a Canadian, now runs some sort of industrial park in 
Vancouver or something. The third became a teacher.  So, no intention of doing 
post docs or anything.  I had various post docs, yes, most of whom have done 
pretty well actually.   

 But to be fair I’ve always been rather more dedicated to my own career than to 
that of my PhD students.  Some have done very well, none of them are starving, as 
far as I know.   

DM: And you mentioned earlier, because you’ve been so active in the lab personally, 
that combines with keeping a relatively small group. 

RT: It does, yes.  I’d never have fancied a large lab, I don’t know, I’ve been lucky that 
I’ve been able to do it.  Yes, I managed to get things working well enough here in 
Bristol and I got the lectureship.  I was publishing papers reasonably frequently, 
getting grants, small but real grants whenever I asked for them basically.  And I did 
my teaching.  I was a good citizen of the department.  And no one ever 
complained that I should have bigger grants. No one said to me, “We need to give 
you more space.”  I had two adjacent rooms and that was it.  It wasn’t then 
fashionable to demand bigger groups and space.  I’m not sure anyone had big 
groups really.  Tim Biscoe had quite a few I suppose.  Whereas now in Cambridge 
you know we’ve got loads of people, who have large groups.  So much so that 
when I go into the department, nine out of the ten people I see I’ve never seen 
before.  They’re in some group or other. 

BL: I think that’s the same everywhere these days. 

RT: Yes, the way the financial allocation works it pays to have large groups.  And 
loners like me… 

DM: Well, I think it’s virtually impossible now, isn’t it? 

RT: Yes, it’s difficult, very difficult.   

DM: And the threshold that is being set in some places is so high, a couple of hundred 
£K a year or something, you have to have… 

RT: Yes, Cambridge is not too bad… 

DM: And that in turn defines, as you were saying earlier, it defines the kind of 
problem that you can go after. 

RT: You see Christof is quite good at that, broad things, but he’s got patents, he’s 
patented a sweat-measuring device and he’s got into sports medicine now.  He’s 
been quoted in The Times.  There’s an article about him, he runs marathons, but 
he’s keen on the training technique being changed.  I think I’ve probably said 
enough.  There’s nothing major that I should - 

BL: I can’t think of major areas you might have omitted.  

DM: I did want something on the record about your famous ties, though, Roger. 
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RT: Oh, well, it’s true.  When I became Head of Department here in Bristol, I noticed, 
being observant, that all the administrators wore ties and suits all the time and 
that when I went to meet the administrators, they tended to think I looked a bit 
scruffy and I really ought to at least wear a tie. It’s the minimum accoutrement to 
show that you’re serious about things, you know? So I thought, ‘Why not make my 
own tie?’  It’s easy enough.  You just get some old cotton sheet or something, cut 
it in a tie shape and you get these dyes, paint on dyes, fabric dyes, for t-shirts and 
things, you can buy, they don’t cost that much.  So I made some of my own ties 
and I’ve worn them quite a bit.  In fact, is it Helen Kennedy?  Someone mentioned 
I was featured briefly in an edition of Physiology News some years ago that the 
thing that most impressed her when I interviewed her is I was wearing a colourful 
tie.  And in fact I then photographed that tie and it appeared in the Physiology 
News, the photograph. I forget the context now. 

DM: In fact I can remember years ago, in fact the way you’re describing it, that it was 
as late as you say because to my memory, I’ve seen the full works of the sodium 
pump on one of your ties from years ago. 

RT: Well, 1991, would be the earliest, I think.  When was I appointed from? 

BL: ’93 I think, was it?   

RT: Head of Department, ’85, oh right.  Well, I must have had two bursts of activity 
then.  I can’t now remember.  I certainly, I know I did a CIBA Foundation 
Symposium, I chaired one of those, and I then produced a tie with all the possible 
mechanisms of pH regulation or something.  Yes, well it’s easy enough to do.  And 
I’ve got two that I’m particularly proud of, I keep for very special occasions, you 
know.  I produced, probably late ones, I think they got dated probably 1993 
actually because I haven’t done them since.  No, well if you’re going to wear a tie 
why not make it colourful? 

BL: Make a statement, yes. 

RT: Yes, yes.  But I don’t wear ties much now.  I mean, who does?  Obviously heads of 
department have to.  I’m not even sure that’s necessary now, it has got slightly… 
You see Bill Harris, I don’t think I’ve ever seen him wearing a tie and he’s the Head 
of Physiology in Cambridge.  But he’s Canadian, you see, so it’s probably allowed. 
No, that is interesting, the dress code.  It does actually seem to make a difference 
in some situations, if you are dressed smartly or not.  And I’ve never been good at 
dressing smartly but I will wear a tie when necessary 

DM: Another sort of general thing about the sodium pump.  I mean a lot of that work 
was going on in parallel with Ian Glynn, I suppose, and Ron Whittam and other 
people working on sodium pump mechanism in red cells where by definition 
there’s no electrophysiology done.    

RT: Quite. 

DM: So when you were making big waves with the electrogenicity story with 
profound implications for mechanisms, were you interacting with these people 
at all? 
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RT: No, but I did certainly quote several people who had shown that the coupling ratio 
in red blood cells was three to two, chemically as it were, as part of the evidence 
in favour of the pump being electrogenic.  I mean, Ron Whittam I remember 
greeting me warmly once.  And indeed you saw there’s a letter to the Editor from 
him in the latest issue of Physiology News.   

DM: But scientifically there was no interaction? 

RT: No interaction at all, no.  I mean, in Cambridge we have Ari Lev, and Teresa Tiffert, 
who worked on, or did work on red blood cells in malaria and when I talk about 
anything that might have been discovered in snail neurons, they tend to say “Of 
course, that was done in red blood cells first,” you know.  They sort of, they refuse 
to accept there’s any interest at all in anything else than red blood cells really.   

DM: But I mean the combined lack of electrical phenomena is of great interest and a 
lack of mitochondria makes them sort of rather restricted… [laughter] 

RT: Well, they are, aren’t they?  They are, yes.  They really are.  They clearly, have the 
same, calcium pump. 

DM: It’s the same protein, yes. 

RT: One of the things I discovered, or perhaps I think I discovered it, is that barium is 
pumped quite well by the calcium pump, although there’s a lot of work done with 
people using barium as a substitute for calcium, which they say is not pumped, 
you know.   

DM: Yes, well it’s the calcium-sodium exchange that does… 

RT: Okay, but it’s still pumped quite well by the calcium ATPase.  I don’t quite know 
whether it might shed some doubt on some old experiments. 

DM: And actually another version of that is the role of lithium, which you worked on, 
and the importance of that clinically and so on.  Did you have a… did you feel 
that was an overlap that got picked up? 

RT: [Not really. My first post-doc, Don Partridge, worked on lithium effects on snail 
neurones. Then] I was given by Simon’s group in Switzerland some lithium ion 
exchanger and I used it measure lithium uptake by snail neurons but I think that’s 
it, no one’s done anything else with it since then, anything with an electrode.   

DM: There’s not much interest in snails taking it for depression, that sort of thing. 

RT: No, no, exactly.  But I think you just have to do it with human tissue, don’t you, to 
have any…?  Is it still used for manic depression? 

DM: I don’t. My son’s a Neurologist so I should ask him.   

RT: It’s not called manic depression, it’s called something else isn’t it now? [Bipolar 
Disorder] Yeah, no, can’t remember.  No anyhow, I think we’ve probably 
exhausted all the interesting stories I can think of today. 

DM: Okay, well I’m sure that’s not true but… 
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RT: No, I think I have been very lucky.  The most important lucky event was, I still 
think, this letter that Gerald Kerkut wrote to Victor Wilson, whom he had known 
at Cambridge quite a few years before, he must have written a masterful letter 
and it arrived just on the right day when Victor Wilson took it to lunch and they 
had a kind of collegiate lunch in those days, and passed it over to Clancy Connolly 
who was working a bit on the sodium pump in fact, and somehow he then said, 
“Yeah, why don’t we take him?”  And you know the machinery worked, the 
Rockefeller University, I don’t know if I had a letter from the President, it might 
well have been from the President, anyhow, saying, “Dear Roger Thomas, we offer 
you this job.”  And that was it.  With no intermediate activity on my part at all.  I 
didn’t send a copy of my thesis or anything.    

BL: Fantastic. 

DM: What’s fascinating about you describing it is that for many of us, you represent 
the antithesis of the old boys’ network and yet, in a way, not so really, just in a 
way you could say that it has actually - 

RT: Oh certainly, oh certainly.  I mean starting with Gerald Kerkut having been at 
Cambridge and Tony Ridge at Bristol.  Another thing happened when I went to 
Southampton, even though I was a late applicant, quite late, I was given a place in 
a nice hall of residence, which was almost like a Cambridge college. They had a 
high table and everything.  And I wonder how that happened?  Surely all the 
places had been taken.  I’m not sure if I ticked a box or something ‘prefers hall of 
residence’ or something, but I ended up in what was actually the nicest hall of 
residence they had, near the hall of residence where Monica happened to be, 
which was a help. [laughter]  But was that because my CV, what was it that made 
me, how did I end up there?  I didn’t do anything, I didn’t pull any strings, I did 
nothing.  I didn’t know anybody but I ended up in this nice Glen Eyre Hall, and I 
was there for three whole years.  I had a really quite nice experience, whereas you 
hear horror stories about people at Southampton University in digs, you know, 
because they didn’t have all that much accommodation. 

BL: And of course here in Bristol if you’re a student in the new halls of residence 
they’ve just built, you burn them down. 

RT: Oh, do they?  Careless. 

BL: Oh yes.  Very careless. 

RT: They must have used too much wood or something.  A lot of wood in our new 
house actually.   

DM: Quite a bit on the staircase, I gather. [laughter]  Should we interrupt here? 

RT: Yes.  Bridget has seen the staircase.   

 [Note: Not long before the interview, Roger had fallen down the uncarpeted staircase at 
his new Bristol home, without long-lasting damage to either.  DJM] 
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