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If we as a profession do not treasure and protect
our artefacts and history why on earth should we
expect anybody else to have any interest?  If a first
edition book or a valuable item containing precious
metals is donated   to a museum, it is usually
welcomed with open arms. But what about
everyday utility items with no intrinsic value except
that they mark the development of dentistry at a
certain point in time? These items are only of
interest and collected by a very few specialist
museums. We are fortunate that there do exist
museums attached to Royal Colleges, universities
and of course the British Dental Association (BDA)
that do collect items donated by the public and the
profession. A major problem encountered by all
museums is the lack of display space and the cost
of storage. If you have attended the BDA
headquarters in Wimpole Street you will have seen
part of the collection which is displayed and
changed by the museum volunteers and the head
of Museum Services, Rachel Bairsto. The display
of historic dental equipment or portraits celebrates
our profession and reminds us of the contribution
made by our predecessors.

We are not alone in celebrating a rich history.
For example, it is refreshing to see the use of
apothecary jars displayed next to the outside wall
of the new building of the Royal Pharmaceutical
Society. Those of you who attended the Anglo
–American meeting of the Lindsay Society last year
in the Royal College of Surgeons of England will
remember the famous statue of John Hunter in the
foyer. During the huge changes to the building
which are currently taking place, great care was
taken when moving the statue to the Nuffield
Building. But not all institutions seem keen to
cherish their heritage. How disappointing it is that
the General Dental Council decided against
displaying portraits and busts following
refurbishment of their building. These were dentists
who have made an enormous contribution to the
regulation of our profession. We are thankful that
the BDA museum has accepted the portraits and
busts on a loan arrangement so that they can be
displayed and protected. Included is a portrait of
the first dental Dame, Margaret Seward, who
amongst many other things was a pioneer of women
in the dental profession. Anyone wishing to see the
portraits from the GDC should first contact the

Editorial

BDA Museum as not all items are on display due
to constraints of space.

In dentistry and medicine it is not unusual to
have families where several generations have been
involved in the profession. In this issue there is a
paper describing one such family. If readers know
of any other dental dynasties, please get in touch.

On a totally different topic, I would like to bring
to your attention the changes that have been made
to the production of this journal. The publication
of the Dental Historian twice a year is the single
greatest expenditure for our Society. In order to
contain costs, this will be the first issue produced
ourselves. By taking these measures now, it is
hoped that the Dental Historian will be able to exist
as a paper journal for many years to come.

 Finally I think it is appropriate for me, on behalf
of the Lindsay Society, to thank Stanley Gelbier
and Stuart Robson for all their contributions to the
committee over the years. As those who attended
our last AGM in Portsmouth will remember,
Stanley and Stuart decided it was time to stand
down from the committee. They have both made
huge contributions to our Society and we have been
grateful for all their wise counsel.  I hope that they
will continue to write their most interesting papers
for the Historian.

We were all saddened to hear the recent news
that Robin Basker had died. Robin was a great
supporter of our Society and former Chairman.
Over the years he made a huge contribution to UK
dentistry and dental education.  An obituary will
follow in the next edition.
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Report of the 55TH ANNUAL
CONFERENCE OF THE LINDSAY

SOCIETY

The Holiday Inn Portsmouth was this year’s
venue for the 55th annual conference of The Lindsay
Society.  Joined by our French colleagues from
Société Française d’histoire de l’art Dentaire the
weekend of the 6th – 8th October proved to be a
sparkling event. A welcome on the Friday evening
by Professor Chris Louca, Director of the
Portsmouth Dental Academy followed by an
informal buffet supper, was just the start of this
incredible weekend.

The Saturday and Sunday mornings saw 55
delegates from France and the UK join together to
hear eleven papers on subjects as diverse as
‘Ancient  World Dentistry’ by Dr Roger Forshaw,
‘Nazi Dental Gold’ by Dr Xavier Riaud, and
‘Seaside Postcards’ by Dr Brian Westbury to name
just three. Lecturers were split evenly between the
two nations with all the talks thankfully delivered
in English. Even so, it was a roller coaster ride of
emotions with details of war time deprivations
followed by French dental comic strip characters
followed by the death of Marat in Rue des
Cordelier. Never has the annual conference
provided such a contrast of subjects and characters.
A truly memorable lecture programme.

The memorable only got better with the Saturday
evening conference dinner in the Mary Rose
Museum at the Historic Portsmouth Dockyard.
Arriving by 6.00pm for a private viewing of the
Mary Rose, numerous museum volunteers were on
hand to answer all our questions and explain why
Henry VIII’s flag ship sank so rapidly off Spithead
in 1545. And then there was the dinner; seated just

Lindsay Society News

yards from the ship the food, wine and bon viveur
were superb. The perfect climax came at 10.00pm
when we were ushered onto a balcony overlooking
Portsmouth Harbour to view HMS Victory floodlit
in all her glory – a fitting end to a perfect evening.

Someone said: it’s not just been a truly
memorable lecture programme but a truly
remarkable weekend – now right they were!

To view the full programme go to
www.bda.org/lindsaysociety

Brian Williams Hon Sec

Images courtesy of Pat Reynolds
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Award of L Solas and LJ Cecconi Medal

Following the successful Anglo-French conference Malcolm Bishop was awarded the L Solas and
LJ Cecconi Medal by La Société française d’histoire de l’art dentaire.  This was to acknowledge his
lecture contributions to at least four of their annual conferences.  In addition he has helped them to
develop aspects for the virtual museum, the MVAD. The latter can be seen at:

www.buisante.parisdescartes.fr/mvad

The medal was established in 2005 in honour of the two named people.  Dr Ludovic-Jean Cecconi
was the founder of the Société, in 1949.  Dr Lucien Solas was its first President.
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Fatality of a dental team member caused by a preventable explosion

Tony Landon

The scene is set

Mr Herbert Roger Watson, forty-one years of
age, of Maryport, Cumbria was employed as a
dental technician by a dentist in Curzon St,
Maryport, Westmorland, now in the county of
Cumbria. The dental laboratory was located in a
cellar below the dental surgery. Mr Watson was
consistent in being scrupulous in boiling out wax
from brass denture flasks. He always ensured that
the outside surfaces of the denture flasks were clean
of all debris prior to packing the separated denture
flask halves with polymethyl methacrylate resin
dough.

The flasking technique

All denture technicians are mindful that every
trace of wax from trial-insertion dentures must be
removed from the surfaces of the encasing plaster
of Paris and dental stone by boiling water. This is
done to avoid contamination of the polymerisation
of the acrylic dough.   Mr Watson was meticulous
in his technique. At all times, he ensured that both
the denture surface imprints and outer surfaces of
the halves of his denture flasks were clean and free
of any residual waxy film, which is difficult to
visually detect.

Mr Watson’s technique, following the boiling
out process, was to leave the open flask halves in
a pan of boiling water on a lit gas ring and to pour
over the flasks a “washing up” soap solution as a
wax solvent.

In 1966, Mr Watson would have been aware of
past practices of using chemical solvents to remove
wax residues in the production of acrylic dentures
was a health risk to both the immediate operator
and other members of the dental team when visiting
the dental laboratory.   Ether, chloroform and
carbon tetrachloride solutions had been, and, at the
time, were still employed to remove traces of wax
from the artificial acrylic teeth and denture imprint
surfaces in denture flasks, following boiling out

procedures to remove the wax bases of trial-
insertion dentures.

The problem with wax solvents

In dental journals during the late 1950s and
1960s there were many publications advising
against the use of ether, chloroform, or carbon
tetrachloride solutions to remove wax residues
following boiling out procedures. The reasons given
were health risks to the operator and damage to
plastic denture teeth. In addition, the warm to hot
embedding gypsum in the flask halves, holding the
denture teeth in the required position, would absorb
the chemical solutions.  The subsequent heat
process required to polymerise the polymethyl
methacrylate denture base would result in the
chemical solvent being driven into the denture
resin, adversely affecting its physical properties and
leading to crazing and staining of the denture base
in clinical service.

Events leading up to the accident

Mr Watson was evidently aware that liquid
detergents, that were becoming widely available for
domestic purposes, removed all traces of residual
wax during the boiling out process. Unfortunately,
Mr Watson kept his liquid detergent in the same
shaped and sized, one gallon (4½ litre) metal tin
can as his denture resin monomer.  He had
inadvertently reached for and poured out the wrong
liquid from the wrong can.  The highly inflammable
monomer was poured directly into the pan of
boiling water, sitting on a lighted gas ring burner.
The flash point of the particular monomer product
was 11.11°C, with vapour flammability of 2.1% to
12.5%.

Methyl methacrylate monomer vapour is heavier
than air, thus the vapour sinks to and travels across
the floor surface.  Working in the closed
environment of a cellar where Mr Watson’s
laboratory was located proved to be exceptionally
dangerous.

Abstract:  On the 28th September 1966, a dreadful explosion occurred in a dental laboratory within
a dental surgery premises. This resulted in very sad consequences for an experienced colleague
who lost his life in the process of manufacturing polymethyl methacrylate dentures, using
techniques he had always applied. This paper describes the events leading up to this tragic accident
Key words: explosion, dental laboratory, polymethyl methacrylate



8

Dental Historian 2018 63 (1)  7 - 8

It was as a direct result of Mr Watson’s
meticulous technique, but unfortunate mistake, that
on the 28th September 1966, a horrendous explosion
occurred as he poured out methyl methacrylate
monomer instead of detergent into the container of
boiling water sitting on the lit gas ring burner. The
explosion caused an immediate fire in the laboratory.

A fellow dental technician, a Mr Joseph Harris,
stated at the subsequent Coroner’s Court that he and
Mr Watson were employed by a dentist who had a
laboratory in a cellar below his dental surgery on
Curzon Street, Maryport, Westmorland1. They were
both working in the cellar laboratory on the day of
the explosion.  Mr Harris was working at a
laboratory bench which was separated by a partition
from the area in which Mr Watson was boiling out
some denture flasks on a gas ring.  Mr Harris was
thrown to the floor by the blast of the explosion,
whilst witnessing flames all around him.  He heard
Mr Watson shouting, his clothes on fire, as he ran
to the exit door.  Mr Harris managed to roll Mr
Watson up in a mat, putting out the flames that had
engulfed him2.

A policeman, Constable Blackshaw, reached the
scene of this terrible accident fifteen minutes after
it occurred.  Mr Watson was conscious and
managed to inform PC Blackshaw that he had
chosen the wrong tin can, despite having been
manufacturing acrylic dentures for twenty years.

Mr Watson was taken by ambulance to West
Cumberland Hospital outside Whitehaven town
centre, a sixteen mile, half an hour drive away from
the dental practice and laboratory. Mr Watson’s
burn injuries were so severe that it was decided to
transfer him by ambulance to a specialised burns
unit at Newcastle General Hospital. This involved
a further road journey of a hundred miles, involving
at least another hour and a half drive; there were no
air ambulances five decades ago.

Poor Mr Watson, having endured at least two
hours being conveyed by ambulance from the scene
of the accident in Maryport on the west coast of
Cumbria to Newcastle upon Tyne General Hospital,
unfortunately passed away, due to the severity of
his injuries.

The Coroner, a Mr F. A. Walker at the Newcastle
inquest, commented that this was a tragic accident
which he thought could easily be repeated.  A
verdict of death by misadventure was returned by
the jury.

Hazards

This, to the best of my knowledge, is the only
dental technician fatality whilst using methyl
methacrylate monomer in the production of
dentures, despite the various hazards posed by this
material in the dental laboratory.  Methyl
methacrylate is an organic compound with the
formula CH₂=C (CH₃) COOCH₃  a methyl ester
of methacrylic acid.  The monomer is a transparent,
highly flammable liquid, which irritates eyes and
mucous membranes. The monomer vapour, which
has a distinctive smell, is toxic. It is therefore vital
that the monomer is stored and mixed with polymer
to create the required dough in a specialised fume
cupboard. Handling such monomers, both heat-
and self-cured, can prove problematic to dental
laboratory personnel prone to dermatitis3.

Hopefully, no such loss of life as suffered by
Mr Watson, will ever occur again in a dental
laboratory.

References

1 Report by Porter HJ, Chief Fire officer County
Fire Service, Cumberland County Council
published in the Dental Technician Journal 20 (3);
12; 1967

2 Whitehaven Newspaper, 148 Queen Street,
Whitehaven, Cumbria England CA28 7AZ;
8/12/1966

3 Leggat PA and Kedjarune U, Toxicity of methyl
methacrylate in dentistry. International Dental
Journal 53 (3); 126 -131; 2003
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A  General Anaesthetic Saga

Stuart Robson

The puzzle in a box

Having had a professional lifetime interest in
anaesthetics, I was confronted at the British Dental
Association (BDA) Museum with a cardboard box
full of a jumble of rubber pipes and gadgets which
appeared to be valves of some kind, looking as they
had been acquired from a car boot sale (Fig 1).
Somebody thought it might have had something to
do with delivering gaseous general anaesthesia so
passed the relics to the Museum. Having unravelled
all the bits and pieces it soon became apparent that
this piece of equipment was the business end of a
Boyle’s Anaesthetic Machine, made circa 1958 by
the British Oxygen Co.

The Boyle’s Machine

The cylinder yokes and pressure regulators
should be fixed to a frame on the rear of a surgical
trolley for the delivery of oxygen (O2) and nitrous
oxide (N2O), and the whole was usually mounted
on wheels for easy mobility of the unit (Fig 2)
together with attendant oxygen and nitrous oxide

cylinders. It also had a trichloroethylene (Trilene)
interlock unit fitted to measure the flow of the
Trilene which was vaporised by the passage of the
anaesthetic gases, and an emergency oxygen button.
Trilene, manufactured by ICI, was an early adjuvant
to supplement the nitrous oxide and oxygen mixture
which expedited the induction of anaesthesia phase,
and also provided some limited muscle relaxation
which was beneficial for the surgeon and indeed for
the anaesthetist. It superseded earlier frequently
used anaesthetic chemicals such as chloroform
(highly toxic) and ether (which was flammable and
had an unpleasant pungency). Trilene was itself
subsequently superseded by Halothane which was
safer, had a quicker induction, was a better muscle
relaxant, and had a shorter recovery time for the
patient. Halothane was also developed by ICI in the
late 1950s and early 1960s and required a different
vaporiser, which therefore dates this apparatus to
approximately 1958 at the latest (Fig 3).

Abstract: A donation to the BDA Museum resulted in a description of the Boyle’s anaesthetic
machine and a short biography of Dr H.E.G. Boyle the inventor.
Key words: Boyle’s anaesthetic machine, WWI

Figure 1. Jumble

Figure 2.
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The vertical glass rotometers on the machine
measure the flow of gases, which were controlled
by the anaesthetist from the cylinder screw valves
mounted on the top of the gas cylinders. The
mixture was delivered to the patient by a black
corrugated rubber pipe which was in turn attached
to a face mask with an inflatable cuff surround,
ensuring a tight, leak proof seal around the patient’s
nose or nose and mouth.

The origins

Having solved the problem of the bits and pieces
presented to the Museum, this then prompted the
question of the origins of Boyle’s anaesthetic
machines. These were developed in 1917 during
the First World War by a Dr Boyle. He determined
that many deaths were caused to soldiers who,
having suffered extensive wounds, were not able
to receive early and prompt treatment in a casualty
clearing station due to lack of adequate anaesthesia.
Soldiers might have to wait many hours or even
days before being evacuated to hospitals usually
some distance behind the front lines, or even back
to England.

Early problems

In the early days, between 1918 and 1955, there
were problems and some unfortunate and tragic
deaths which occurred during use of these
anaesthetic machines1. The oxygen and nitrous
oxide cylinders providing the compressed gases
were of similar size and not very well colour coded.
When empty cylinders were being replaced by full
ones,  it was possible to connect the wrong
cylinders to the oxygen and nitrous oxide outlets,
thereby ensuring that the wrong mixture of gases
would be administered.  The original colours for

the tubing and cylinders were nitrous oxide (N2O)
black, Carbon dioxide (CO2) green and Oxygen
(O2) white (when new!). The tubing and machine
were connected to the gas cylinders merely by
pushing the end of the rubber tube onto the gas exit
valve of the cylinder (Fig 4).These ‘connections’
frequently failed and leaked.

Safety features introduced

 Eventually in 1955, the Ministry of Health, in
a laudable change in regulations to prevent
accidents, decided that all National Health Service
(NHS) hospitals and other areas, such as dental
surgeries, where general anaesthetics were
administered, had to use special regulators (Adams
Regulators) on anaesthetic machines. The regulator
had a special pin index retention coupling which
ensured that the cylinders of O2 and N2O could only
be attached to the correct side of the anaesthetic
machine. The cylinders were no longer
interchangeable, which meant that accidental
connections of wrong gas cylinders could not occur.
Another safety feature introduced was the adoption
of a universal cylinder colour code. All oxygen
cylinders were to be black with a white shoulder
and all nitrous oxide cylinders were to be blue to
minimise any further confusion. This colour code

Figure 3. Trilene vapourised, thereby dating the machine

Figure 4. Boyles original anaesthetic machine
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remains to this day in the UK, but the American
colour code is green for O2.   The UK wide change
took some time to implement and required very
close cooperation between gas users and gas
suppliers. The emergency oxygen button (coloured
red) ensures that a flow of oxygen bi-passes the
rotometers, and therefore there is no risk of any
other gases, or of Trilene, being mixed with the pure
oxygen. Very simple, if not to say elementary,
instructions such as ‘reminding the anaesthetist to
make sure the gas cylinders are turned on’, were
issued with the early Boyle’s machines.

So who was Dr Boyle?

Henry Edmund Gaskin Boyle OBE was born in
Barbados on 2nd April 1875, the only child of a
sugar plantation estate manager, Henry E. Boyle
and his wife Elizabeth, the daughter of Benjamin
Gaskin who was an MP in the Barbados Parliament.
Following early schooling in Bridgetown he moved
to England in 1894, and qualified MRCS, LRCP
from St Bartholomew’s Hospital, London in 1901.
He worked as a houseman in the anaesthetic
department at Bristol Royal Infirmary before being
appointed to St Bartholomew’s in 1902, and where
he was promoted to Visiting Consultant
Anaesthetist in 19032.

War service

During World War 1, Dr Boyle was
commissioned with the rank of Captain in the Royal
Army Medical Corps and administered 3,600
anaesthetics, mainly in casualty clearing stations in
France, anaesthetising the patients with nitrous
oxide/oxygen/ether (Fig 5). His outstanding work
was justly recognised with the award of an OBE
(Military).

Initially he used imported Gwathmey machines
from the USA, but found them unreliable and that
they leaked gas so he developed his own continuous
flow machine, described above. Captain Boyle,
RAMC, developed his machine in conjunction with
his friend Lord George Wellesley MC (1888-1967)
who was at that time a Wing Commander in the
Royal Flying Corps. Wellesley had connections
with an engineering manufacturing company
having been Managing Director of a firm called
Coxeters and Sons Ltd before the war. This
company did all the engineering work involved in
machining the components for the anaesthetic
machines. Eventually a large number of these
machines were sent to France in WW1, and portable
versions installed in casualty clearing stations near
the front lines5. Prompt treatment was, and is, a key
ingredient for the successful treatment of war
wounds. Facilitated by  general anaesthesia
available for the first time, thereby minimising
surgical shock, minimising blood loss, and
minimising pre and post operative infection, it
ensured that much more rapid treatment was
available, which in turn undoubtedly saved
countless lives3. The original machine included a
Boyle’s Bottle to vaporize  diethyl ether (a
precursor to trilene) as an adjuvant. In order to
prevent the valves freezing up a small spirit lamp
was hung under the cross bars (labelled in Fig 4).
Despite the lamp being in very close proximity to
ether, only one explosion was recorded, although
there were probably more but unrecorded in the
general mayhem of the Western Front. Boyle was
left handed and the machine controls were therefore
designed for left handed operators. It was only in
the 1950s that the controls were reversed to
accommodate right handed anaesthetists. He also
wrote a popular textbook Practical Anaesthetics in
1907, which had two subsequent editions.
Additionally, being a very practical person, apart
from the anaesthetic machine, he invented the

Figure 5. Dr Boyle in Army uniform
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Boyle’s gag which is still used today during
tonsillectomies4.

Post war

He was President of the Anaesthetics Section at
the Royal Society of Medicine in 1923, a founding
member of the Association of Anaesthetists of
Great Britain and Ireland, and an examiner for the
Diploma of Anaesthesia (DA) and he himself was
one of the earlier recipients of the treasured DA.
Additionally, he had a reputation as being a popular
and excellent teacher, nicknamed ‘Cocky’,
although the source of this has become lost in the
mists of time. He was a rotund figure of a genial
nature and always showed a keen interest in
students’ extra-curricular activities, particularly
inter-hospital sporting fixtures, especially Bart’s
rugby, whilst he himself was a keen cricketer (Fig
6). He was elected Staff President of the Students
Union. As a tribute to his far sighted inventions, in
2000 the department at St. Bartholomew’s Hospital
was named the Boyle Department of Anaesthesia.

 He retired with his wife to Godalming in Surrey
in 1939, but sadly died after a long illness on 15th

October 1941. His machines, suitably modified and
continuously improved and updated, were in
general use in many hospitals and dental practices

in the United Kingdom until the 1980s to the
benefit of countless millions of patients. However
sadly it is also unfortunate to relate that Dr Boyle
apparently did not benefit financially to the
slightest degree from his invention or from the
subsequent improvements to his machine. Indeed
rumour has it that he was tragically in somewhat
straitened circumstances at the time of his death at
a relatively early age of 66.

References:

1 O.M.Watt ‘Anaesthesia, Vol 23, no1, Jan  1968.’
2 RCS, ‘Parr’s Lives of Fellows.’
3.’Wikipedia’.
4 ’Update in Anaesthesia’, Dr Q.Milner, Papworth
Hospital.
5 Boyle H.E.G. ‘Use of Nitrous Oxide and Oxygen
in Military Service. 1917’
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Figure 6. Dr Boyle at Bart’s
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Resistance and toothbrushes within the Heinkel kommando

Xavier Riaud

The camp

Oranienburg-Sachsenhausen was a large
concentration camp near Berlin. The inmates called
this camp “Sachso”. Close to this concentration
camp was the Heinkel manufacturing factory,
which amongst other things made aircraft for the
Luftwaffe. The Heinkel factory made use of the
inmates of the Oranienburg-Sachsenhausen
concentration camp where, over a period of several
years, it is thought that about 100,000 inmates died.

At the Heinkel factory the inmates did
everything they could to subvert Nazi warfare1,2.
In particular, there was a production line for the
HE-177 bomber plane. In Hall 2 there were the
mechanical presses and a part of the tool production
section.

 Alex Le Bihan explained: “We make spoons, forks,
tin-openers, pipes, cigarette holders, snuffboxes.
Felipe Noguerol and Roger Guérin specialised in
clandestine manufacturing of toothbrushes at their
own risk.”

Felipe Noguerol remembered that “one morning,
I fainted on the roll-call parade ground. I was taken
to the infirmary. Thankfully, there was a Belgian
male nurse, Jacques Placet, whom I knew. He told
me: ‘Don’t worry, I will take care of you’. He hid
me and treated me for eight days. We could not stay
long. It was too dangerous. We were likely to be
sent to the gas chamber if we did not recover after
eight days 3.

During my stay in the infirmary, Placet saw that
I had a toothbrush, which was of good quality,
similar to a ‘Gibbs’ toothbrush of the time, with my
name engraved on it by a friend who was a jeweller
in Marseille.

 ‘Who gave you this?’ he asked me.

        - ‘I made it myself.’

        - ‘Can you make me one?’

I said: ‘Yes I can. When I work during night time,
I will go to the hall to look for some tools.’ There
were chainsaws, drills, everything which was
needed to manufacture planes.

Naturally, I risked being hanged, but life did not
matter. We told each other: ‘If I am sent to the gas
chamber today or tomorrow, it will be the same.’
Therefore we never took the necessary precautions
that we would take today.

To make that toothbrush, I went to a hall where
we stocked the finished planes. I went there with my
friend from Marseille. Once there, I got on the
aircraft. With the hammer, I broke the windscreen
which was made of plexiglas. I collected all the
pieces. With a knife I cut hog hairs which were very
long because in these combat aircrafts there was a
tower with a cannon. Around the tower there was
a row of hog hairs to limit the friction and to
prevent the flow of air.

And this is how I made a toothbrush for my
friend Placet. He was very happy.

One day, an SS doctor and commander searched
all the rooms. He opened a cupboard and saw the
toothbrush. He spoke little French: ‘Who gave you
this?’ Placet told him the truth 4.

That same day, whilst I was working, an SS
soldier called me ‘63260’, ‘Come with me!’ What’s
going on? I was already shaking. I arrived at the
SS commander’s office. The soldier opened the
door. I saw the SS commander who told me: ‘Sit
down.’ He opened the drawer and took Placet’s
toothbrush. ‘Did you make this?’ For a long time I
stood there without being able to answer. I told
myself: ‘I am going to be hanged, especially if he
finds out that I broke a plane.’  He repeated: ‘Did
you make this?’

After a while I said ‘yes’. Then he told
me: ‘Listen, I am going to ask you for a service. The
camp commander has to go on vacation with his
family for Christmas. I know that I would please

Abstract: How is it possible to create a resistance with toothbrushes? Why were toothbrushes an
issue in Nazis concentration camps? This is the story of two men who were heroes. They resisted
the Nazis while they were making toothbrushes.
Key words: World War II, Nazis concentration camps, Toothbrushes.
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him greatly if I offered his wife a toothbrush. There
haven’t been any toothbrushes available for a year,
in the shops in Germany. So, I ask you to make me
one.” 5

This was the beginning of December. I could
make a toothbrush in a day. So I told him: ‘I don’t
have the time. I made it over many months.’ He told
me: ‘Listen, make an effort. I will provide a room
of the infirmary where you will be able to work day
and night. Then I will give you a month of rest.’

This is how, with my friend from Marseille, I
went back to the hall of finished aircraft. Once
again I broke a windshield. This was on December
1944. The Germans knew they had lost the war.
One year previously I would have been hanged.
During the night I prepared twelve toothbrush
handles and I went back to the infirmary. I started
working. In my pocket, I had the twelve handles. I
took one and inserted two rows of hairs and then I
put it back in my other pocket. Then I took a second
handle, etc. The SS came to see me twice or three
times a day to check how the work advanced. In the
morning there were two rows of hairs, in the
afternoon, four. But they did not know that it was
four times twelve. This is how I pleased my friends
who had asked me for toothbrushes and how I gave
the SS officer his toothbrush.

He kept his word. He allowed me to rest for a
month and this is why I am still alive today.

A few days later, another SS officer came to look
for me, took me to the kitchen and introduced me
to some SS lieutenant who was the chef. The latter
told me: ‘I learnt that you are a toothbrush expert.
Here, we haven’t got brushes to clean the cooking
pots anymore. We have the necessary material
(wood and vegetable fibres), but no expert. We will
make two brushes per day.’ This is what I did. I was
given an extra bowl of soup and this is how I was
able to cope with my situation as a toothbrush
expert.”

Finally

If the deportees’ life obviously lacked
toothbrushes, the Sachsenhausen camp supposedly
had its own internal rules, dating back from
November 6th 1942. A paragraph was included on
dental hygiene:  “Before going to sleep each
prisoner has especially to clean his feet. The teeth
have to be cleaned. ….. To read in one’s bed is
forbidden. Storage in wardrobes: upper shelf

destined for letters and for the toilet kit
(toothbrushes, toothpaste, razor), tobacco,” These
directives were nothing but a monument to
cynicism and hypocrisy 2,6.
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The Cautley Dental Dynasty

Tara Renton

Introduction

I embarked on this task with relish, having loved
and admired both my grandfather and father, both
dentists, who had seeded several stories of an
extended dynasty of dentists and surgeons in the
family (Fig 1).

When scrutinising my family history, going
back to the 1500s, many were ordained ministers
of religion or farmers situated in and around
Yorkshire in the Cautley village and near the
‘Spout’ waterfall, near Sedbergh, Yorkshire. There
are also strong themes of medicine, engineering
and dentistry and Charterhouse School. Many of
my ancestors also worked in India; my grandfather
was born in Lucknow, the largest city in Uttar
Pradesh.

The most famous family member

The most famous family member, who was
neither a doctor nor a dentist, was Sir Proby
Cautley, who led many engineering projects in
northwest India. He is best known for conceiving
and supervising the construction of the Ganges
Canal during East India Company rule in India. The
canal stretches some 350 miles between its
headworks at Haridwar and, after dividing near
Aligarh, it confluences with the Ganges river
mainstream in Kanpur and the Yamuna River in
Etawah. At the time of completion, it had the
greatest discharge of any irrigation canal in the
world. It provided drinking water and irrigation,
transforming the health and wealth of millions of
Indians who had faced famine and cholera during
1838. He joined Lord Hugh Falconer’s fossil
expeditions in the Siwalik Hills. He presented a
large collection of fossil mammalia, presenting a
paper at the British Museum. In 1837 he advised
Disraeli on the Indian Council; he received the
Wollaston medal of the Geological Survey of Great
Britain, and the plant genus Cautleya is named in
his honour. His incredible story is brilliantly
described in a novel entitled ‘Garden of Fools’1.

The family ‘dynasty’ is summarised in Figure 1
but what was of particular interest was how the four
generations of dentists in my direct family,
punctuated the key political developments of the
British dental profession, each of us working during
different legislative times, often significantly
impacting on our chosen sphere of practice.

The Dental Dynasty

John Burton Cautley My Great Grandfather was
born in 1875 in Burton, Pidsea, Yorkshire and died
in February 1924 in Kent.

School. Schooling unknown

Qualifications He graduated in medicine and
forensic medicine from St Bartholomew’s Hospital,
qualifying in 1898 and registered with the General
Medical Council as Surgeon in 1899, L.S.A.
Licentiateship of the Society of Apothecaries,
1815-1854, L.M.S.S.A. in Medicine, UK Medical
Society of Surgeons and Apothecaries. It is unclear
where he undertook specialist training in dental
surgery in 1907, but he worked as a dental
practitioner in Kent, retiring in 1922. I was always
informed that my great grandfather could earn more
money in the Indian Medical Service by extracting
teeth. I was led to believe he did his extraction
training at Guys and St Thomas’ but there is no
confirmation of this.

Type of practice He had a medical practice
"Devane and Cautley” with his partner, Thomas
Francis Devane. This was located at 23, Maple Rd,
London. The practice closed in 1900. He was
registered as working in a dental practice, in the
Dover and Maidstone area of Kent and retired in
1922.

Military History Late in 1900, he was on
probation to join the Royal Army Medical Corp
(RAMC). He was appointed to the rank of a
Lieutenant in November 1900, in the British Army
Officer School in Aldershot. He joined the RAMC
and was immediately assigned to India. Two tours

Abstract: The Cautley family history record stretches back to the 16th century. In more recent
times many family members were trained as doctors or dentists. The dentists have been in practice
over the period when there have been significant changes to the regulation and training of dentists.
Keywords: Cautley dental family history
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in India followed, the first starting in1901 at LT. in
Roorkee (where Sir Proby Cautley set up an
engineering college 60 years before, Cawnpore
(Kunpar) and Simla. He was promoted to Captain
in November 1903, returning to England in 1906.
Then in his second tour to India in 1908 he joined
the 8th (Lucknow) Division, where my grandfather
and his brother were born. It is unknown when he
returned to the UK but he retired from full time
service in the Army on 2nd March 1910. However,
he remained active as a reservist with the RAMC
through to at least 1917.

Details of registration   Between 1st August 1815
and 31st  December 1858  the Society of
Apothecaries   examined and licensed medical
students to practise as apothecaries (in effect a
general practitioner) anywhere in England and

Wales; hence anyone wishing to practise as such
had to hold the Licence of the Society of
Apothecaries (the LSA). The Society holds records
of those who gained this qualification. The Society
also licensed surgeons who wished to engage in
general practice but it did not license surgeons to
practise as surgeons. Apothecaries were not trained
in surgery unless they had been apprenticed to a
surgeon, to a surgeon-apothecary or to a surgeon,
apothecary and man-midwife. A small number of
people with medical or surgical diplomas from a
Royal College of Surgeons or the Worshipful
Society of Apothecaries practised dentistry as an
appendage to their main professions (as my great
grandfather practised).

After the passage of the Medical Act of 1858,
which set up the General Medical Council, the LSA

Figure 1. The Cautley Medical and Dental dynasty
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continued to be set and was recognised as a fully
registrable medical qualification. However, after
the Medical Act 1886 was entered onto the statute
book; anyone qualifying to practise medicine also
had to be examined in surgery. The post-nominals
LSA were therefore altered to LMSSA (Licence in
Medicine and Surgery of the Society of
Apothecaries) by the Apothecaries Act 1907, to
denote the all-round competence of the Society’s
Licentiates. The Society holds records of those
individuals who took the examinations. The
majority of those who took the examination to gain
the Licence in Medicine did not become members
or Liverymen of the Society itself. However, it was
accepted during this period that medically qualified
practitioners were also able to work as dentists.

Ronald Lockwood Cautley My Grandfather,
born in Lucknow India 1909. Died 6th November
1981. Spouse Ena Lily Medwin. In the 1911 census
he was aged 6 years old living in Yorkshire.

School : St Lawrence School, Herne Bay, North
Kent.

Qualifications LDS 1927, Guys Dental School,
Honorary FDS RCS Eng. 1948

Details of Registration First registered in March
23 1927. GDC no 21695. His address was 9, North
End Rd, Golders Green London NW1. He came off
the Dental Register in 1981. From1970-1981 he
paid a reduced fee to the GDC to keep his name on
the list and retired from practice in 1970.

Type of practice Private dental practice

Military History He had a naval career from
April 1941-1948 based in Iceland

Details of practice Grandpa was brought back
from India to England after my great grandfather,
apparently a renowned philanderer, embarked on
yet another affair, resulting in my great
grandmother returning to England with two young
sons. She eventually remarried and both Grandpa
and his brother, a future Royal Veterinary Surgeon,
rarely talked of their childhood. Grandpa enjoyed
boarding school and embarked on a dental career
as an apprentice with a family friend. It is unclear
as to whether the second cousins influenced his
decision, but definitely not his father, as by this
time he had been disenfranchised from the family.
Grandpa took his finals in 1926 on the day of the
general strike. My cousin Sarah told me he took
great pride in telling the story that as there were no
buses he had to walk from Ealing all the way to
Guys in order to sit his examinations.  He practised
initially in Wimpole Street and for over 40 years at
9, North End Road, Golders Green, which is still a
dental practice. His surgery was located in the front
room and the waiting room doubled as a family
dining room at weekends. My childhood memories
include  the smell of oil of cloves pervading
throughout the house, and meeting various
celebrities (the ‘Carry On’ casts to mention a few),
who often frequented Grandpa’s practice as it was
only a few doors away from the Golders Green
Hippodrome, then a centre for entertainment. He
was married to a formidable, second generation
Irish immigrant, whose father sold Spanish sherry
to the West Country. Ena Medwin inherited her
considerable business skills from her father and she
ran the practice for my grandfather. His military
service during World War II was in the Navy, based
in Iceland. Again this was a subject he rarely
discussed, like many of his generation. He was
honoured with a Fellowship in Dental Surgery at

Figure 2. Guys Dental House Officers 1927 Ronald
Cautley right hand  side Front row

Figure 3. 1926-7 Guys Hospital Hockey teams Ronald
Cautley 4th from left back row
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the first ever dinner of the Faculty of Dental
Surgery, Royal College of Surgeons, England, and
I recently discovered his signature in the Faculty
registration book (Figs 4,5).

Grandpa’s passion remained his family, fly
fishing and his spaniels. Grandpa received his
Knighthood of St Gregory KSG (an honourable
papal award) for his lifetime inspirational work for
the Parish of St Edward the Confessor, Golders
Green, his adopted faith. He established a local
parish youth club, notorious for losing all their
boxing matches. He was still refereeing hockey
games the year he died of a hospital related
infection, picked up during assessment for his atrial
fibrillation.

The establishment of formal dental education

Prior to the mid-1850s there was no recognised
and regulated profession and little formal dental
teaching. The Odontological Society of London
was formed in 1856 and the Dental Hospital of
London in 1858 and its London School of Dental
Surgery in the following year. In 1880 most dental
treatment was provided in general practice. Some
dentists were trained at a dental school; others by
means of apprenticeships (my grandfather later at
Guys Hospital). The name of Tomes is probably
best known to practitioners because of the dentinal
fibres named after him, but he was an all-rounder:
general practitioner, hospital dental surgeon,
scientist and dental politician. Before the period
under consideration Tomes had been a prime mover
in the establishment by the Royal College of
Surgeons of England of the Licentiate in Dental
Surgery examinations and diploma. In 1878 the
Dentists Act for the registration of practitioners was
initiated and the establishment in 1879 of a Dentists
Register, which was held by the General Council
of Medical Education and Registration (the GMC),
and was aimed to restrict the type of people able to
practise dentistry. In 1880 the British Dental
Association was established. The Dentists Act was
"to amend the Law relating to Dental Practitioners".
It stated: "A person shall not be entitled to take the
name or title of 'dentist' (alone or in connection with
any other word) or of 'dental practitioner' or any
name, title, additional description implying he is
registered under the Act, or that he is a person
specially qualified to practise dentistry, unless he
is registered under this Act." The only exceptions
were registered medical practitioners (for example
my great grandfather). Once the 1878 Dentists Act

was passed, the registered men tried to prevent
unregistered people from practising dentistry. They
were unsuccessful until the 1921 Act created a
'closed-shop'. Some dentists treated poor people in
their own surgeries, the care being financed by
income derived from richer patients. A few
dispensaries also treated poor people. In 1874 the
Dental Hospital of London and its associated school
moved from Soho to Leicester Square. Its remit was
specifically "for the purpose of affording to the poor
generally the means of obtaining gratuitous relief
and advice"2.

My grandfather predominantly conducted
private dentistry and later National Insurance
dentistry. He started his training as an associate and

Figure 4. FDS RCS first Faculty registration book

Figure 5. Ronald Cautley signature FDS signature book
1948
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later trained at Guys Dental Hospital (1924-1927)
where he played hockey and later became a house
officer (Figs 2,3).

From 1911 approved societies were authorised to
pay for some dental treatment and spectacles when
they had 'surplus funds'. The BDA was keen for
these additional benefits to be provided and consid-
ered possible schemes in 1913. There were discus-
sions between some societies and individual
dentists. In 1920, the 8th National Conference of
Industrial Approved Societies was told that most
societies had substantial surpluses. They decided to
provide additional services rather than simply in-
creasing the value of the already available benefits.

Care provided under insurance or state schemes
involves an interaction between patients, providers
of services, purse-string holders and regulatory
bodies. The introduction of dental benefits in 1922
produced a need for a monitoring system. Regional
Dental Officers were appointed in 1923 to advise
societies on the treatment provided. Never again
would dentists have complete clinical freedom to
carry out every treatment they wished and be paid
for it. However, for the first time they saw the
possibility of an assured and regular income. These
developments occurred after my great grandfather
but influenced the training and practice of my
grandfather.

During World War II the Government of National
Unity wanted to give the troops something to look
forward to, so they suggested the possibility of
cheap or even free health and welfare benefits. A
1942 report to the government by William Bev-
eridge included his thoughts on dentistry, indicated

"a general demand that dental services should
become statutory benefits available to all under
health insurance". He suggested that, as dental
health was part of general health, preservative
dental treatment was of major importance. Bev-
eridge wrote: "This measure involves, first, a
change of popular habit from aversion to visiting
the dentist till pain compels, into a readiness to
visit and be inspected periodically." He recognised
that a much larger dental service would be needed
to cope with any increased demand. On 5th July
1948 the National Health Service came into being
and the General Dental Services were founded. It
was to be available to everyone, free at the time of
treatment and financed out of taxation. From the
beginning, dentists were paid on an items-of-serv-
ice basis3. This development significantly impact-
ed on my father at 17 years of age. He was
immensely inspired by this act and he would never
undertake private care on any of his patients.
John Medwin Cautley My father was born in
1931 in Highgate and died in 1994 in Taunton
Somerset. Spouse Gloria Olive Moore.

School Douwe School. My father was evacuated
during the Second World War from North London
to this monastic boarding school, which was the
source of many stories my father told us. Despite
the very strict regulation, it didn’t dampen my
father’s enthusiasm for reading and making model
railways (with a torch under the dorm blankets!).

Qualifications LDS,RCS Eng1954.

Details of Registration GDC no 32133. First
registered in 1954, address 9, North End Rd,
London NW1. 1954

Graduated from Guys Dental School 1950-54 (Fig
6) Photo Guys Hospital Hockey, Team winners
inter hospital cup 1954, (Fig 7) Guys Hospital
Dental preliminary year 1950.

Type of practice 1962-1994 General dental
practice Yarde House, Taunton, Somerset, 1
Staplegrove Rd, Taunton Somerset. Partner Tony
Stern.

Military History He was a Flying Officer in the
RAF from 1955-59 based in Cyprus and RAF
Chivenor, Barnstaple, Devon.

My father was an inspiring man. He had many
interests including hockey, skiing, cycling, sailing,
model railways, vintage cars and he adored my

Figure 6. Photo 1954 Guys Hospital Hockey Team winners
inter  hospital cup  John Medwin Cautley 2nd from left front
row
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mother. She was one of his patients, in Cypress, her
father being in the Army based there during the
Suez crisis when my father was stationed in
Episcope for his RAF national service. He charmed
her with his ‘James Masonesque’ Hollywood good
looks completed with neckerchief and deep tan.
They married in 1958 and returned to England in
1960 where my father demobbed from RAF
Chivenor, Devon. I was born soon afterwards and
my father joined one of his best friends, Tony
Stearn (who still lives in Taunton), at Yard House
Dental Practice, 1, Staplegrove Road, Taunton
where he practised NHS general dentistry for over
30 years. He was Chairman of Somerset BDA
before his retirement.

 I was born in 1961, followed by two brothers. We
had an idyllic childhood growing up in a Somerset
county town. Unfortunately, one of my father’s
great passions was smoking; this sadly resulted in
his premature death at 62 of an MI at the local gym,
a sudden and horrible shock for all of us.

Tara Frances Renton (nee Cautley) Born 1961,
Barnstaple Devon. Spouse Tony Renton

School Bishop Fox’s Girls Grammar School 1972-
79

Qualifications  LDS 1983, BDS 1984,
FRACDS 1988, MDSc 1991, FRACDS (OMS)
1991, FDS RCS 1996, PhD 2003, FHEA 2003

Details of Registration  First registered in
1984, GDC no 58499.

Graduated  From Guys Dental School London
University 1979-84, MDSc, Melbourne University,
PhD, Kings College London.

Type of practice OMFS, Senior House Officer
(SHO) and Registrar at Guys and Torbay Hospitals,
GDP Bournemouth 1987 and GDP Melbourne
1987-8, OMFS Training Melbourne 1987-1991,
Senior Registrar OMFS Guys 1992, Associate
Specialist OMFS Guys 1993-2003, Senior Lecturer
OMFS Bart’s London. 2003-2006, Professor of
Oral Surgery, Kings College London, 2006-present.

Military History None

Since my father’s generation, the changing
legislation has meant that dentistry was
consolidated by the 1957 Dentists Act. A Dentists
(Amendment) Act 1973 and the 1957 Act were
revoked by the Dentists Act 1984 which modified
the constitution and powers of the GDC. The Dental
Qualifications (EEC) Recognition Order 1980 took
on board the implications for undergraduate and
postgraduate education plus specialisation within
EEC/EU legislation.

I was fortunate to have a completely structured
undergraduate training at Guys 1979-1984 which I
loved. Inspiring characters including Professor Tom
Pitt Ford my personal tutor for some time. Geoffrey
Howe and Frank Ashley kept me enthused with my
chosen profession, which incidentally my father had
barred me from! I first knew I was in the right place
at my first biochemistry lecture in the Hodgkin
Medical Building on Guys Campus and I never
cease to get goose bumps even now, visiting the
Gordon Museum. Later on, after graduating, I
became Don Gibb’s House Officer at Guys and
subsequently Hugh Walter’s SHO in Torbay both
of whom remain the inspiration for my chosen
specialty of oral surgery. As this speciality did not
then exist when I graduated, I remained loyal to my
dental ‘roots’ and continued specialising and
studying in the hope that one day, common sense
would prevail. It did, and in 2000 the GDC opened
up the Oral Surgery Register, to comply with
European Legislation that recognised only
Orthodontic and Oral Surgery Dental Specialties,
onto which I was grandfathered with four years of
Oral and maxillofacial training in Melbourne
(inspiring mentor and lead David Wiesenfeld) and
graduated with both Masters and OMFS exit
examinations.

My chosen career as a clinical academic continues
to enthral me and it has provided me with an often
challenging but wonderful family balance,
particularly with my ‘silent weapon’ husband Tony.

Figure 7. Guys Hospital Dental  year 1952 John Medwin
Cautley second  in right front row
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Sadly none of my three children have chosen
healthcare for a career. But Maths, Mechanical
Engineering and Computer Sciences are the future
and I’m immensely proud of them. India remains a
theme with us now; even my name, Tara, refers to
an Indian goddess, now referred to as Dulma. This
name was given to me by my grandfather. My
husband is also involved in tiger conservation
collaborating with Born Free, requiring regular
visits to Nagpur.

I hope this paper may be of some interest to the
readers of the Dental Historian. It has certainly
given me some wonderful moments searching
through old family documents.
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Sir John Tomes (1815-1895): a Scientific and Academic Legacy

Barry Berkovitz

The Hunter legacy

The history of dentistry in England is dominated
by two men: John Hunter and Sir John Tomes
(Fig.1). To most people, John Hunter is revered as
the father of scientific surgery, based on his pre-
eminence as an anatomist and scientist. Among his
discoveries was to show that the blood circulations
of the fetus and the mother were separate. He also
carried out all the dissections for one of the most
important books in medical history, namely his
brother William Hunter’s book, “The Anatomy of
the Human Gravid Uterus” published in 1774.
Unfortunately, as he felt he did not receive
sufficient recognition for his contribution, John
never spoke to his brother after its publication. His
belief in careful and repeated observation and in
the stringent testing of hypotheses is still retained
in the term the ‘Hunterian tradition’.

Less well known are Hunter’s contributions to
dentistry. On returning to England after a spell as
an army surgeon, and in need of a supplemental
income, Hunter formed a working relationship with
a dentist named John Spence. Spence was well
respected as a dentist. The great diarist James
Boswell writes “Toothache easier. Went to Spence.
Two stumps dran and teeth cleaned: agreeable to
see things well done."  Realising the poor scientific
basis of dentistry, Hunter published his first two
books, entitled “The natural history of the human
teeth” (1771) and “A practical treatise on the
diseases of the teeth” (1778). That someone as
eminent as John Hunter would publish a book on
the subject of teeth immediately raised the profile
of dentistry.

It must be remembered that, at the time of
Hunter, dentistry was an unregulated trade: anyone
could practise it. A common source would have
been the local barber or blacksmith. Dental

treatment mainly involved tooth extraction, and
this was well before the discovery of general
anaesthesia. Despite Hunter’s major contribution,
dentistry as a profession made no further advance
for the next 70 years, until the arrival on the scene
of John Tomes.

Tomes’ scientific career

The career of John Tomes can be conveniently
divided into two phases: an early, scientific phase
and a later, political phase. The latter political
phase has been described in a number of

Abstract:  2015 represented the bicentenary of the birth of Sir John Tomes (Fig. 1). In my capacity
as the Honorary Curator of the Odontological Collection at the Hunterian Museum of the Royal
College of Surgeons of England, I was invited by the Faculty of Dental Surgery to commemorate
the occasion by giving a lecture about this man, who had close connections to the College. As a
dental histologist, I knew something about Tomes as a scientist, as his name is still associated with
certain dental histological structures that I taught. As I had recently retired, I now had the time
to look more into the life of Tomes, particularly his scientific contribution. The preparation of the
lecture had one unexpected outcome.
Key words: Sir JohnTomes

Figure 1. Sir John Tomes. Courtesy British Dental
Association
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publications (e.g. Cope, 1961; Gelbier, 2007;
Bishop and Parker, 2010) as well as in his obituary
(1895).The present paper describing his scientific
phase covers the period 1836-1856.

Born in 1815, John Tomes was all set for a life
in medicine. His pathway was typical for the time.
As a youth, he was first apprenticed to the
apothecary Thomas Furley Smith in Evesham,
where he would learn about the preparation and
use of medicines. In 1836, at the age of 21, Tomes
came to London to study medicine at King’s
College Hospital and the Middlesex Hospital.

Considerable histological research was being
undertaken by researchers at King's College and,
during his second year of medical study, Tomes
became involved in preparing ground sections of
teeth for microscopical examination. This new
technique was being undertaken in a number of
European centres and had provided the earliest
descriptions of the structure of enamel and dentine.
The technique was difficult but Tomes
immediately showed an aptitude for the procedure.

Tomes’ expertise in hard tissue microscopy was
such that he was encouraged by Thomas Bell,

Professor of Zoology at King’s College London
(and later dental surgeon to Guy’s Hospital), to
present his findings to the Royal Society in 1838,
the most important scientific society in England.
He was then only 23 years old. As his sponsor,
Professor Bell communicated the paper, its title
being “On the structure of the teeth, the vascularity
of the organs and their relation to bone”. At this
time, Richard Owen, (later to become the founder
and Director of the British Museum of Natural
History), was the Hunterian Professor and
conservator at the Royal College of Surgeons: he
was also preparing ground sections. Tomes was
introduced to Owen who must have been impressed
enough for him to encourage Tomes’ study and
even to ask Tomes to prepare ground sections of
some of his fossil teeth.

A paper is rejected

In my early researches of Tomes’ published
scientific papers, although I was aware of the
existence of an abstract of his 1838 presentation, I
was surprised to find no record of the full paper. I
decided to visit the Library of the Royal Society in
London and asked the library staff if they had any
information on the paper. The librarian bade me
wait a few minutes while she went to investigate.
On returning, her first question stunned me.
“Would you like to see the original paper?” she
said.  I couldn’t believe my luck! Within a few
minutes I had before me John Tomes’ original
handwritten 1838 presentation. It consisted of 38
pages of text (Fig 2) with a number of diagrams
prepared by his friend Mr. Bowman. Tomes
concluded the paper stating: “I am entirely indebted
to the great kindness of Professor Bell and Mr.
Owen for the opportunities afforded me to examine
the teeth of less common animals” (Fig 3)

Having read Tomes’ original paper, I asked the
librarian if she had any idea why the full paper had
not appeared in the Proceedings of the Royal
Society. Her answer was that all papers have to be
reviewed and accepted before they can be published
and this must indicate that the paper had not been
accepted. She said she would investigate further
and left me alone for another 15 minutes. On her
return, she confirmed that the paper had indeed
been rejected, but then astounded me even more by
asking whether I would like to see the original
referees’ report (The Royal Society has kept all
original submissions and referees’ reports going
back to its origins).

Figure 2. Title page of John Tomes' 1838 paper read
before being rejected by the Royal Society.  Courtesy
of the Royal Society. Catalogue no. 37, 1838
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A case of intrigue or academic jealousy

With the three-page referees’ report (Ref 247,
1838) in front of me, my eyes quickly scrolled
down to the end to see the names of Richard Owen
and Thomas Bell. The two people who had offered
Tomes such encouragement had rejected the paper.
Although commenting favourably on the quality of
the work (the word “excellent” was even written
on the first line but subsequently crossed out), the
main reason given for the rejection was that a
number of the findings already existed in foreign
publications, although at the time we assume that
these would have been in a different language and
would not have been available to Tomes or most
other workers in the field in England, apart from
Owen. If either Owen or Bell knew of these
findings then one would have thought they would
have informed Tomes before encouraging him to
present his paper to the Royal Society.

A question that needs to be raised concerns the
attitude of either one or both of the referees. It is to

Figure 3. Final page of John Tomes' 1838 paper. Catalogue
no. 37, 1838. Note the acknowledgements to Thomas Bell
and Mr. Owen. Courtesy of the Royal Society

be assumed that Tomes, a mere medical student,
would not himself have made the decision to
undertake the considerable  work necessary to
prepare the paper for communication to so august
a body as the Royal Society. It must be concluded
that he was encouraged to do this either by
Professor Bell and or Richard Owen, probably the
former. Furthermore, it is likely that the contents of
the paper would have been discussed beforehand
by Bell, who communicated the paper on behalf of
Tomes. To allow Tomes to go ahead and present
the paper in the knowledge that it would be rejected
seems extremely unjust, particularly without
alerting him to any related foreign literature. Owen,
though one of the greatest and most influential
scientists of the age, has a history of being a difficult
person to deal with and was in conflict with a
number of other fellow scientists throughout his
lifetime. He was ambitious, perhaps to the point of
not wanting anyone else competing in his field of
research, even if it was only a young medical
student. One way to avoid this would have been to
reject Tomes’ paper. The referees’ report was a joint
report and one wonders if Owen, who could have
claimed to be more conversant with the literature,
persuaded Bell to accept this recommendation.

Irrespective of the reason for the rejection, it
surely would have come as a crushing blow for most
people and perhaps even have provided a good
reason for giving up further research. However,
John Tomes was not to be deterred. The rejection
could even have had the opposite effect. His strong
will and self-belief may have enabled him to rise
above this setback and to continue his research, but
ensuring that any further publications would be so
thorough and original that they would prove
impossible to reject.

Dental lectures and publishing

Tomes’ continued interest in dental research led
him to abandon medicine for dentistry in 1840, and
in 1843 he became the first dentist to be appointed
to the Middlesex Hospital. Amongst his earliest
duties, Tomes was required to give the first series
of lectures in dental surgery in England. The 16
lectures took place during 1845 and 1846 and were
serialized in the Medical Gazette. In 1848 these
lectures were published together in a book under
the title, “A course of lectures on dental physiology
and surgery”. This book represents the first text of
its kind on the topic.
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Dental surgery took a giant leap forward
following the discovery of anaesthesia (nitrous
oxide in 1845 and ether in 1846). Each anaesthetic
was discovered by an American dentist and reported
almost immediately: nitrous oxide by Horace Wells
and ether by Henry Morton. That Morton was
apprenticed to Horace Wells makes the discoveries
amazingly coincidental. News of the use of ether
arrived in England from North America in
December 1846. Tomes was one of the very first
people who used ether anaesthesia in England,
when he extracted teeth painlessly in January 1847.
He also helped to administer it for other medical
colleagues during operations in different regions of
the body. His far-sightedness allowed him to be the
first person to include a chapter on general
anaesthesia in his 1848 textbook of collected
lectures (see his Lecture XV, pp 342-360).

Academic plagiarism and rivalry

Between 1840-1845 Richard Owen produced an
encyclopedic text entitled "Odontography". This
publication described the teeth of all major
vertebrate groups. Although Owen would have
expected only praise for his efforts, one anonymous
reviewer in the July 10th edition of the London
Medical Gazette was unimpressed, saying that
another book already described similar information
and also chided Owen that there was no mention of
the recent work on the structure of teeth by A.
Nasmyth (of Nasmyth's membrane fame). The
name of the reviewer remains unknown but the
result led to an acrimonious and vitriolic public
exchange of letters between Owen, the anonymous
reviewer and Nasmyth, in the Medical Gazette, that
also spilled over into The Lancet, with no holds
barred.

In July 1840, Tomes himself was drawn into the
exchange and published a letter in the 31st July
edition of the London Medical Gazette. He drew
attention to the fact that, even though he had
received much encouragement by Owen, he had his
paper rejected by the Royal Society. This in itself
did not worry him. However, he subsequently
became aware that a number of his own findings
had been used by Owen without any
acknowledgement. Similarly, slides he himself had
prepared at the request of Owen had subsequently
been claimed by Owen to be of his own making. In
clearly stated terms, Tomes branded Owen a
plagiarist.

For a young, unknown dentist to publically
accuse someone of the stature of Owen to be a
plagiarist reveals Tomes’ strong and determined
personality. In the dispute, editorials in The Lancet
(1840) and the Dublin Medical Press (1840) came
out strongly in support of Nasmyth's and Tomes'
claims.

Further publications

Continuing his researches, Tomes submitted
four major papers to the Royal Society between
1849-1856: all were accepted. Having already
learned that the Library at the Royal Society had
retained Tomes’ original rejected 1838 paper, I
again visited the library and was delighted to be
given access to all his original hand written papers,
together with the original hand-written referees’
reports. There were two referees’ reports for three
of the papers and three for the remaining one (but
see later). Thomas Bell and William B Carpenter
were referees for three papers each, William
Sharpey refereed two of the papers and William
Bowman one paper (Table 1). All were Fellows of
the Royal Society, with expertise in histology.

1849 paper (Catalogue no. PT/36/5): On the
Structure of the Dental Tissues of Marsupial
Animals, and More Especially of the Enamel.
Vol. 139, pp. 403-412.

Tomes' hand written manuscript for this paper
consisted of 32 pages plus three pages of
illustrations. This paper was the first paper to detail
the distribution of a special type of enamel (tubular
enamel) in a wide range of marsupials, together
with its absence in the koala bear (Phascolomys).
The referees for this paper were Thomas Bell and
William Benjamin Carpenter, who produced a
common report (PT/35/5 RR/1/250)

1850 paper (Catalogue no. PT38/14, PT/39/1):
On the Structure of the Dental Tissues of the
Order Rodentia. Vol. 140, pp. 529-567 (PT/46/3).

This very large and comprehensive paper
consisted of 176 hand written pages and 12 pages
of diagrams and was the first to demonstrate that
rodents could be identified by the complex patterns
in the enamel of their incisors. With typical
thoroughness, Tomes selected 60 typical species for
examination and prepared 450 sections. The paper
was refereed separately by William Benjamin
Carpenter (RR/1/249) and William Bowman
(RR/1/248).
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1853 paper (Catalogue no. PT/46/3):
Observations on the Structure and Development
of Bone (With Campbell. De Morgan).Vol. 143,
pp 109-139.

This joint paper contained 157 hand written
pages and 9 pages of diagrams. This wide-ranging
paper on bone was one of the first to suggest that
bone was subjected to turnover and remodeling. The
paper was refereed by William Sharpey (RR/2/241)
and William Benjamin Carpenter (RR/2/242). The
comments by Sharpey (the same person who gave
his name to Sharpey’s fibres) extended over nine
pages and almost represented a paper in itself. It
ended with the favourable words:

“In conclusion I beg leave to express a most
decidedly favourable opinion of the memoir as a
whole; I look on it, indeed, as a valuable
contribution to our knowledge of the osseous
tissues, and I can have no hesitation in strongly
recommending its publication in the Philosophical
Transactions with its admirably executed and
highly illustrated figures; only waging once more
the expediency of such compression as may be
compatible with a full exposition of the peculiar
matter which it is the object of the paper to
communicate.”

1856 paper (Catalogue no. PT/53/6). On the
Presence of Fibrils of Soft Tissue in the Dentinal
Tubes. Vol. 146, pp. 515-522.

This was the first paper in settling a long-running
dispute as to whether dentine was a living tissue. It
comprised 40 small pages of text and six pages of
diagrams. With very careful histological techniques
and careful reasoning, Tomes clearly showed the
presence within the dentinal tubules of cytoplasmic
processes derived from the odontoblast cells lining
the surface of the pulp. Reference to this study by
Tomes is mentioned in the first edition of Gray’s

Anatomy in 1858. The paper was refereed by
William Benjamin Carpenter (RR/3/263) and
William Sharpey (RR/3/264). It is worth
reproducing Carpenter's full report below as it also
indicates that he had looked at Tomes’ material
himself (Fig. 4).

Report 263 1856 Tomes by Carpenter May
30th 1856

On the presence of fibrils of soft tissue in
the dentine tubules by John Tomes FRS

In this communication, Mr. Tomes adduces
(satisfactory-deleted) evidence, derived from
microscopic examination of newly-extracted teeth,
that the cavities of the tubuli excavated in the solid
dentine, are occupied in the living state by soft
fibrils of organized substance. He does not feel
justified in affirming, however, whether these
fibres are hollow or solid. Having myself examined
the preparations which are delineated in the
illustrations to Mr. Tomes’ paper, I am fully
satisfied of the accuracy of the statements which
he has made as to their microscopic appearance.

1838 Paper (Rejected):  Richard Owen, Thomas Bell
1849 Paper on marsupial enamel: T Bell, William
Benjamin Carpenter
1850: Paper on rodent enamel*: William Benjamin
Carpenter, William Bowman,
1853: Paper on bone (With C. De Morgan): William
Sharpey and William Benjamin Carpenter
1856: Paper on dentine tubule content: William
BenjaminCarpenter and WilliamSharpe
*See text for additional referees report by T Bell

Table 1. Referees list for Tomes’ Royal Society papers

Figure 4. Last page of Carpenter's handwritten report on
Tomes' 1856 paper. Report no. 263, 1856. Courtesy of the
Royal Society.
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Regarding the nature and function of these fibrils,
Mr. Tomes does not consider himself warranted in
expressing a positive opinion; but he adduces much
importance to evidence, derived from facts well
known to dentists as to the sensibility of dentine, in
favour of the idea that these fibres have the power
of conveying sensory impressions, and must,
therefore, be of the nature of nerve fibres.  He does
not, however, by any means deny the usually
received doctrine that the dentinal tubuli serve for
the conveyance of fluids – of which dentine, indeed,
he adduces additional proof.

Considering the subject of Mr. Tomes’s
communication to be one of much scientific and
practical importance and having a full confidence
in the accuracy of his statements, I recommend the
paper for publication in the Philosophical
Transactions.

William B. Carpenter

A misfiled report is discovered

I spent a most productive afternoon at the
Library of the Royal Society reading the original
referees’ report of Tomes’ four papers. All were
supportive of the papers being published. Excited
by the presence of such important historical
documents in my hand, and having some spare
time, I thought I would just spend a few extra
minutes browsing randomly at some other referee’s
reports on other subjects submitted to the Royal
Society. I could not believe my luck, for the first
report I encountered was for Tomes’ 1850 paper on
rodents (RR/2/240). It was completely out of
context and should have appeared with the other
referees’ reports of the same paper in another
volume. It would never have been found under
normal circumstances. Whereas the two original
referees were in favour of publication, this third
report was firmly against publication. This referee
was Thomas Bell, the same person who first
encouraged Tomes to study teeth and who had
favourably refereed other papers of John Tomes. In
addition to asking for the paper to be rejected, he
clearly wanted his comments to remain anonymous
and marked his report with the instructions that they
should “not to be forwarded”.

Tomes (1847) also wrote an article on bone for
Richard Bentley-Todds third volume of the
prestigious Cyclopedia of Anatomy and
Physiology, in which he describes experiments

feeding madder to pigeons and young pigs. He
observed that sections of bone viewed under the
microscope showed the presence of  red dye lining,
not only the outer (periosteal) and inner (endosteal)
bone surfaces,  but also the inner surface of every
Haversian system, indicating that this must be
accounted for when considering bone growth.

In addition to his hospital post in dental surgery,
Tomes also established a private practice at 41
Mortimer Street, Cavendish Square. He would soon
acquire the reputation of being one of the best
dental practitioners in London and no doubt
successfully treated and obtained the patronage of
many influential people. This, together with his
growing scientific reputation, would have marked
him out as a leading advocate of the fledgling
dental profession.

Tomes as a Fellow of the Royal Society

Tomes’ scientific eminence was cemented by
his being elected a Fellow of the Royal Society in
1850 at the young age of 35, even before his four
major papers had been published. Although two
other people with dental connections had received
the FRS by then, namely Thomas Bell (1828) and
Samuel Cartwright (1841), Tomes was the first
scientist awarded an FRS for scientific
investigations relating to dental science. The four
reasons for the award stated on his FRS certificate
are:

1. His 1838 paper presented to the Royal Society
(which the Society rejected!)

2. His series of lectures at the Middlesex Hospital
in 1845-6

3. His article on bone in Todd’s Cyclopedia of
Anatomy and Physiology

4. His invention of a machine for carving dentures,
for which the Arts Council awarded him its gold
medal.

Bishop and Parker (2010) have analysed in
detail the names of those Fellows of the Royal
Society who supported Tomes’ application for his
FRS. These were important people of influence and
power and further attest to his scientific stature.
This power base would be of crucial help in his
later efforts to establish dentistry as a profession
equivalent to medicine.
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In 1859, Tomes published the first major
textbook in England on dental surgery entitled “A
system of dental surgery”. It included on pages
78-79 illustrations showing root resorption clearly
being carried out by large multinucleated cells
(which we would today term odontoclasts)  lying
in recesses (Howship’s lacunae) (Fig. 5). He noted
the similarity between root resorption and bone
resorption. When attributing the discovery of cells
responsible for eroding hard tissues (osteoclasts),
this image puts Tomes at the forefront.

“A system of dental surgery” remained the
standard work for decades, being updated in further
editions by Tomes’ son, Charles Sissmore Tomes,
whose own contributions to dentistry were almost
as illustrious as his father. Like his father, Charles
also obtained an FRS and a knighthood.

Following the publication of his textbook,
despite being active for another 40 years, John
Tomes made no further scientific contributions to
dentistry.  However, his son, Charles, ensured his
legacy as one of the founding fathers of dental
histology was not forgotten by creating eponyms
for his father’s discoveries in Charles' own
scientific papers and textbook,  “A manual of dental
and comparative anatomy”,. Even today we refer
to the:

• Tomes process (the pyramidal projection at the
distal end of the enamel-forming cells, the
ameloblasts)

• Tomes fibril (the odontoblast process occupying
the dentinal tubules)

• Tomes granular layer (the outermost layer of root
dentine)

• Tomes resorbent organ (the vascular connective
tissue with osteoclast-like cells responsible for the
resorption of the roots of deciduous teeth)

Tomes devoted the last 40 years of his life to
using his list of contacts and his great powers of
persuasion in almost single-handedly transforming
dentistry from an unregulated trade to the respected
and regulated profession we know today. He
participated in the founding of:

1. The Odontological Section of the Royal Society
of Medicine.

2. The L.D.S. R.C.S. certification. Tomes was an
examiner in the first batch of candidates in 1861

3. The first dental hospital in England, the Dental
Hospital of London and the London School of
Dental Surgery in 1858. This later became the
Royal Dental Hospital of London.

4. The Dental Register, whose first member was
John Tomes.

5. The British Dental Association, whose first
President was John Tomes.

For his contributions to dentistry he was knighted
in 1886.

The scientific legacy of Sir John Tomes is still
very much alive today, especially at the Royal
College of Surgeons of England. The far-
sightedness of John Tomes has left us today with
three collections of the highest importance related
to the history of dental science.

Dental Collections

1. Odontological Collection

When founding the first dental hospital in
London in 1858, Tomes realized the importance of
having a Museum to provide material for both
teaching and examinations. He helped establish the
Museum of the Odontological Society of London
and was its first curator (Table 2). Originally the
museum was housed in the newly-established
dental hospital and by 1874 it contained over 1,000
specimens. By 1907, it had grown to nearly 3,000
specimens and became so large that, in 1907, it was

Figure 5. Image of odontoclasts from Tomes' first edition
(1859) of A system of dental surgery. Courtesy of the Royal
College of Surgeons of England.
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Sir John Tomes   1859
Edwin Sercombe  1860-1862
W.F. Forsythe   1862-1864
Nathaniel Stevenson 1864
R.T. Hulme   1865-1869
Sir Charles S Tomes  1870-1880
S.J. Hutchinson   1880-1885
Storer Bennett   1885-1900
Sir Frank Colyer  1900-1955
A.E.W. Miles   1955-1989
B.K.B. Berkovitz  1989-present

Table 2. List of honorary curators of the Odontological
Collection

housed in the Royal College of Surgeons of
England, where it has remained ever since. By
good fortune, it was housed in the basement of the
building and emerged unharmed following the
grievous bomb damage of the College in 1941,
during which two-thirds of the contents of the
Hunterian Museum were destroyed.

To help the Royal College of Surgeons in its
recovery, the Odontological Collection was gifted
to it. It has now grown to contain over 11,000
specimens and is one of the most important dental
museums in the world, particularly for its
collection of animal skulls, both normal and
pathological.  As an example of its importance, it
possesses well over a hundred great ape skulls.
Tomes donated much of his own valuable material
to the Museum, among which is a series of
dissected skulls showing the stages of development
and eruption of the dentition (Fig. 6).

1. Tomes Slide Collection
Tomes kept all the slides he prepared during his

scientific phase and these, together with those of
his son, Sir Charles Sissmore Tomes, were donated
to the Royal College of Surgeons by Charles.This
is notated in the Quarterly Report of the College
of 1920 by A. Keith, conservator as follows:

“…..a letter was received from Sir Charles
Tomes offering to present to the college all the
sections of teeth made and used by the donor and
his father in their researches on the comparative
anatomy of teeth. The series thus offered is of the
utmost value to all who are investigating the
microscopic structure and morphology of teeth”

The Tomes Slide Collection contains about
1,880 histology slides, mainly ground sections. I

Figure 6. Skull of a five and a half year old child. Courtesy
of the Royal College of Surgeons of England.

Figure 7. A Tomes histology slide tray

Figure 8. John Tomes histology slides

have had the great privilege of looking through
them all. It contains sections of teeth from all the
main groups of vertebrates. Until recently, they
were contained in their original glass-fronted
Victorian slide cabinet, with a brass plate engraved
with the words "Tomes slide collection". However,
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Figure 9. Tomes histology slides

Figure 10. Contents of box file

a recent visit from Health and Safety Executives
deemed the cabinet unsafe and it was quietly
removed and sold at auction. Its present
whereabouts are unknown.

Any histologist would immediately appreciate
the immaculate quality and careful presentation of
the slides. They are presently contained in trays of

about 40-50 slides per tray, with a total of 47 trays
(Fig. 7).

It is possible in many instances to attribute slides
specifically to John (rather than Charles) Tomes
according to the date, species and the labelling on
the slide scratched out with a diamond marker pen,
which can be compared with their actual
handwriting (Fig 8). The range and quality of the
slides comprising the Tomes slide collection is
indicated in Fig 9.
Tomes Collection of Offcuts.

Rather than just throw away material associated
with their research, there is a large collection of
jaws, sectioned teeth and other animal material,
carefully labeled and packaged by the Tomeses and
presently held in two box-files (Figs 10 and 11).In
examining this material, I came across a letter in an
envelope that presumably has never been seen
before (Fig. 12). It reads, line for line,

Tibia of Dinornis
New Zealand
From Dr Mantell



31

Dental Historian 2018; 63 (1) 22 - 32

Mr Hunter will be pleased if
Mr Tomes can see him tomorrow
(Thursday) morning at
20 minutes after 9 o’clock
When Mr Hunter will call unless
He hears from Mr Tomes
Hincham Villa Finchley Road, St John’s Wood, Wednes-
day

Dinornis is the extinct giant moa and the Dr
Mantell referred to must be the famous palaeontol-
ogist, Gideon Algenon Mantell. By his discovery
of the teeth of Iguanodon, Mantell began the sci-
entific study of dinosaurs. As he died in 1852, the
meeting referred to in the letter probably took
place over 150 years ago.

Postscript
My anticipation in preparing a lecture for John

Tomes proved correct and I was invited to present
this at the Royal College of Surgeons at the
invitation of the Faculty of Dental Surgery. A
further bicentenary celebration has been
documented previously in this Journal (Berkovitz,
2016).

At the beginning of this project, I was finally
about to retire completely from academic work and
devote myself to reading for pleasure all the
non-dental book titles I had accumulated over the
years and to travel much more.

The preparation of my bicentenary lecture,
however, had one totally unforeseen consequence.
I had gradually noticed some connections with the
great man. I had obtained the LDS (1961) that he
had inaugurated. I had received my BDS at the
Royal Dental Hospital (1957-62) that he helped
establish. I was Honorary Curator of the
Odontological Collection that he had started. I had
written a textbook on dental histology, a subject
his research established. He (and his son Charles)
had a considerable interest in comparative dental
anatomy, a subject on which Charles had written a
major textbook. My own published research had a
significant comparative aspect.

Although as a student I was examined on
comparative dental anatomy and even taught it

Figure 11. Offcuts

Figure 12. Tibia of
Dinornis letter from
Dr Mantell
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earlier in my academic career at Bristol University,
this subject unfortunately is no longer taught in the
dental curriculum. This, despite the fact that there
has been a surge of interest in this topic, where the
teeth of various vertebrate animals have been used
as experimental systems to understand the
molecular biology of evolution. Subconsciously, an
idea began to form in the back of my mind over
which I had no control. Perhaps the spirits of the
Tomeses put it there.

I ended up approaching my publishers, Elsevier,
with a proposal to write, with my colleague Dr Peter
Shellis, a 450 page book with 500 illustrations
entitled "The teeth of vertebrates". I had the comfort
of knowing that it was unlikely to be accepted and
therefore would not alter my retirement plans. Not
only was the proposal accepted, but it soon became
apparent that we would need two books, each of
450 pages and 500 illustrations: one dealing with
"The teeth of non-mammalian vertebrates", the
other with "The teeth of mammalian vertebrates".
Over three years of full time work have just led to
the publication of “The teeth of non-mammalian
vertebrates" and we are underway with the second
book, which should take a similar time. I have
promised my wife that nothing more will interfere
with my plans for retirement after this (I hope).
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Introduction

The ability to reach all parts of the teeth in all
parts of the mouth is an essential prerequisite for
dentists when seeking to remove caries, modify
cavities and restore teeth. Prior to the 19th century,
dental caries was removed from teeth using hand
instruments, such as excavators. Any shaping of
enamel or attempts to modify the shape of the tooth
to accept a restoration were limited by the ability
to access the tooth with hand instruments such as
chisels, hatchets and hoes.  As a result, operative
dentistry on the teeth was slow and probably
restricted to the removal of very soft carious
dentine in large cavities where cavitation or
collapse of the occlusal portion of the tooth had
already occurred. There was clearly a need to speed
up treatment and find a way to reach more
inaccessible parts of the mouth. The invention of
the foot treadle drill is attributed to James
Morrison, however, as with many inventions, there
were several other contributors, who have largely
been forgotten but who played a vital role in the
evolution of the drill. This paper aims to recognise
the role of several dentists and an engineer in the
development of the foot treadle drill.

The introduction of treadle power

The application of treadle powered machines had
already started in the spinning and weaving
industry. The foot treadle powered spinning wheel
or “Saxon Wheel” had been introduced into Europe
at the beginning of the sixteenth century1 (Fig 1).

Foot treadling made spinning faster and gave the
operator the opportunity to use both hands to control
the thread. Treadle powered drills were also being
used by wood turners, jewellers, watch makers and
ivory turners and had been adopted for the
construction of ivory dentures, for drilling holes for
pivots and posts, turning ivory etc.

It was found that the turning speed for a treadle
lathe was increased considerably by using a fly
wheel and belt2. (Fig 2).

 At that time, when there was no formal
education in dentistry, many dentists started their
careers as jewellers, watchmakers or ivory turners,
transferring their skills of working with metals and
ivory to dentistry. It was therefore not surprising
that techniques and equipment used in these trades
would be transferred to dentistry.
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Figure 1. Saxon Wheel Figure 2. Wood and ivory turner with pedal power
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John Greenwood (1760-1819) was the son of
the ivory turner, Isaac Greenwood. He was born in
Boston, Massachusetts and served as a fifer in the
Revolutionary War at Bunker Hill (Fig 3). He
became a dentist working in New York3 and
eventually was George Washington’s personal
dentist. In 1790 he is attributed with adapting a
pedal powered spinning wheel to rotate a drill for
use in the laboratory. The pedal powered laboratory
drill was used for drilling holes for pivots and posts
and turning ivory for dentures. Although John
Greenwood was using the foot treadle to turn ivory,

he did not have the technique to use this system in
the mouth for removal of caries and shaping
teeth1,4. A method was required to transmit the
power generated by the foot treadle, via a flexible
mechanism, into the mouth.

The engineer- James Nasmyth (1808-18905)

James Nasmyth was born in Edinburgh,
Scotland and came from Scottish Covenanting
ancestry, (Fig 4). He was the son of a well know
Scottish landscape artist and attended Edinburgh
High School from 1817-1820. It was in 1817 that
he met the great engineer James Watt, who was
then 82 years old. This was the inspiration for his
great interest in mechanical pursuits. He started
making and selling spinning tops to his fellow
schoolboys using his father’s foot-lathe. His
interest and talent in designing, mechanical
draughtsmanship and construction of models of
steam engines fuelled  his ambition to be taken on
as an apprentice at Henry Maudslay’s works in
London. Accompanied by his father he sailed to
London on 18th  May 1829. After an interview with
Mr Maudsley and inspection of his drawings and
working models he was taken on as assistant
workman as it was observed he was so talented he
did not need to be an apprentice.

Figure 3. John Greenwood

Figure 4. James Nasmyth and his autobiography
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James Nasmyth produced numerous mechanical
inventions from 1825 (n>50), whilst working for
Mr Maudslay. Subsequently, in 1836 he opened his
own engineering works, the Bridgewater Foundry
in Patricroft, Lancashire (Fig 5).

Possibly his most well-known invention was the
Steam Hammer and the foundry became a major
supplier of steam locomotives. Nasmyth listed all
his inventions in his autobiography. Included in his
list of inventions is an entry for  a date in 1829, “A
mode of transmitting Rotary Motion by means of
a Flexible Shaft, formed of a Coiled Spiral Wire or
Rod of Steel” (Fig 6). This invention was
developed whilst working in Mr Maudslay’s
factory in London. There was a need to have holes
drilled in rather inaccessible places, where use of
an ordinary drill was not possible. He used a
flexible shaft formed of a closely coiled spiral of
steel wire that would allow the transmission of
rotary motion to a drill at the end of the spiral.
James Nasmyth records in his autobiography
published in 1891 that,

 “Four years ago I saw the same arrangement
in action at a dentist’s operating room, when a
drill was worked in the mouth of a patient to
enable a decayed tooth to be stopped. It was said
to be the last thing in “Yankee notions”. It was
merely a replica of my flexible drill of 1829”

This single invention enabling the transmission
of rotary motion by means of a flexible shaft, was
destined to dramatically change operative dentistry
in the nineteenth century.

A hand drill with a flexible shaft- Charles Merry

In 1858, nearly thirty years after James
Nasmyth’s invention of transmission of rotary
movement via a flexible shaft, Charles Merry a
young dentist in St. Louis, introduced a drill using
this idea of a flexible shaft (Fig 7).  Dr Merry
intended this drill for use in cavities in difficult
situations. He described how he prepared a cavity
to the St Louis Dental Society in 18596.  The drill
utilized the flexible shaft to transmit power but it
was still hand powered. Unfortunately this drill was
difficult to use as it took two hands to operate,

Figure 6. Nasmyth’s
invention

Figure 5. Bridgewater Foundry, Patricroft, Lancashire
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meaning that it was not possible to have a finger
rest on the tooth to be prepared.

In addition the head of the drill which held the
bur only allowed the hand piece to be in direct line
with the engine and would clearly be difficult to
use intra-orally, only being able to be used on the
labial or buccal surfaces of teeth or possibly on the
occlusal surfaces of some anterior teeth, but would
not allow access to all parts of the mouth.

Charles Merry further developed his invention
by describing the Revolving Gum Lancet, the
design was based on the Merry drill but its purpose
was to remove gum covering a wisdom tooth prior
to extraction7.

Dr Merry had a tragically short life, ending it all
“due to a disappointment” by cutting his jugular
vein and throwing himself before a train8,9. It can
only be hoped that this tragedy was not brought on
by the lack of universal acceptance of his inventions.

  However, the concept of the use of a flexible
shaft had been introduced, but there was clearly a

Figure 9. The foot treadle and wheel

need to replace the hand powered mechanism for a
faster method of removal of caries and shaping
teeth, a method of freeing up hands to steady the
bur placement and a mechanism for giving greater
flexibility when preparing cavities in all parts of the
mouth.

The foot treadle drill-James Beall Morrison
(1829-1917)

James Morrison was born in December 5th 1829
in East Springfield, Ohio, USA. He died on
December 22nd 1917 in Kansas City Missouri, USA
(Fig 8).

He was the son of a carriage builder and the
nephew of a watch maker10. He originally was
apprenticed to a watchmaker but soon change to be
a dental apprentice. He began his dental
apprenticeship in Steubenville, Ohio in 1848 aged
19years. He was a talented student winning first
prize in a competition held by the Ohio State Board
of Agriculture, for a gold denture he had made. In
1857 he moved to St Louis and practiced dentistry
with his brother William until 1861/2. He then
moved to Paris, France where he stayed for one year
before moving to London where he worked for six
years. In London he was associated with John
Tomes and Edwin Sercombe. He returned to his
practice in Missouri in 1870 where he invented the
foot treadle drill, patenting the design in 1871 in
USA11 (Figs 9, 10). The first Morrison pedal
powered drill was sold at a dental meeting in
Binghampton, New York in April 17th, 1872.

Improvement in dental engines. Specification
forming part of Letters Patent No. 111667, dated
February 7, 1871.
."To all. whom it may concern: Be it known that
I, JAMES B. MORRISON, of  St. Louis, in the
county of St. Louis and State of Missouri, have

Figure 7. Merry Drill

Figure 8. James Morrison
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invented a certain new and useful Dental En-
gine, of which the following is a specification:
The first part of my invention consists in an
arrangement by which the power from a treadle
,may be conveyed to a tool which has universal
motion, the arms being swiveled and kept ex-
tended lengthwise by springs, so as to hold the
belts at an equal tension as the swivels are
turned. The second part of my invention con-v
pitman and the treadle, to allow the treadle to be
readily operated in any position. The fifth part
of my invention consists in the construction of
the bur` whose head is made separate and dis-
tinct from the spindle or shank, so as to admit of
reversal thereon, and of replacement when worn
out. The engine is intended chiefly for operating
on teeth, and other dental uses. “

The Morrison’s foot pedal drill enabled dentists
to obtain 2,000 rpm which was a huge improvement
on the use of hand instruments or hand drills. In his
patent application he claims the invention of
transfer of power using a flexible coiled wire which
clearly had first been described by Nasmyth forty
two years earlier.

 Dr Parsons Shaw’s (1825-1897) Modifications

In terms of operating speed, the Morrison
treadle drill proved to be a huge improvement on
any previous “hand powered” method of cavity
preparation, and was quickly embraced by dentists.
There were still some improvements needed,
especially in terms of making a more flexible
connection between the hand piece and the treadle
drill. The modifications to the Morrison drill to
incorporate the flexible wrist were designed by Dr
Parsons Shaw and resulted in the production of
Shaw’s Dental Engine patented ten years after
Morrison’s patent.

Dr Parsons Shaw commenced studying
dentistry under Dr Messenger in 1844. Parsons
Shaw DDS was an American dentist who came to
work in Manchester, UK.  (Fig 11). He already had
published several text books and had numerous
publications in journals.  He was included on the
first Dentist’s Register of 1879, where his address
was given as 262, Oxford Road Manchester. In
1884 he was appointed as a consulting dental
surgeon at the Victoria Dental Hospital Manchester
and in 1885 he became the first Warden/ Dean of
Manchester Dental School, a post which he held
until 1886.  In 1891 he returned to the USA12. He
was the inventor of the Shaw’s Dental Engine
which included in the design, the flexible joint.
This innovation finally gave dentists the speed
required to be more efficient in operative dentistry
but also the ability to treat more inaccessible
cavities and prepare teeth in all parts of the mouth
(Fig 12).

Figure 10. Patent for J. B. Morrison Dental Engine  No.
111.667, February 7th 1871 United States Patent Office.
James B. Morrison, of St. Louis, Missouri.

Figure. 11. Parsons Shaw DDS
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Conclusion

Although the name Morrison is always
associated with the foot treadle drill, it is also
important to be aware of and remember the part
played by largely unsung heroes who also had an
enormous input into the development of foot
treadle powered drills. One can only speculate
whether Morrison was aware of Nasmyth’s
invention and that Merry’s drill was in all
probability based on Nasmyth’s invention thirty
years earlier. Did Morrison knowingly claim
another person’s work or was he merely
opportunistic in adapting existing technology?
Clearly Nasmyth recognised his own invention and
maybe it would be more accurate to describe the
development of the foot pedal drill as the “last thing
in Scottish notions” Fig 13.
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Figure 12. Shaw’s Dental Engine

Figure 13. The complete
engine


